
Ministry of
Northern Development
an^ Mines

Ontario

^ Report of Work * 
Mining Act (Expenditures, Subsection 77(19)) c *

Type of Work Performed 

Recorded Holder 

Address 7/0^  //7~7 

Work Performed By

Mining Division

3iL*iNreieai 2.14028 MARIA

—f.         
 /l Township or Area

90(2)

J fcgif: t?'"^L

J

Prospector's Licence No.-7r^
Telephone No. - 0799

rt '*SCo
Name ?.nd Address ol Aulhor (of Submission)

C&S

7

y 

v
S

^ia O .,0

Date When Work was Performed 
Ffom: .. ^ To:

72
Day j Mo Day | Mo | Yr.

All the work was performed on Mining Claim(s): 
Indicate no. of days performed on each claim. 
'See

Mining Claim 

Mining Claim

-
Instructions

claim in the expenditure days credit column 
(below).

m (s): 
Him.

No of Days 

No ot Days

at claim 
edits per 
column

Mining Claim

^08^7
Mining Claim 

Mining Claim

No ol Days

43593
No ot Days 

No ol Days

Alining Claim

Mining Claim

Mining Claim

No. ol Days

No. ol Days

No of Days

Mining Claim No ol Days

Mining Claim 

Mining Claim

Calculation of Expenditure Days Credits Total 
Total Expenditures Days Credits

[s -2^703-** J * [15] ^ fe,*?^

No of Days 

No. of Days

Mining Claim 

Mining Claim

Mining Claim

No ol 

No of 

No ol

Total Number of Mining Claims Ccw 
by this Report of Work

[A? ?
Mining Claims (List in numerical sequence). If space is insufficient, attach schedules with required information

Prefix

Mining Claim
Number

Expend. 
Days Cr.

60

60

Mining Claim
Prefix Number

we
3?e ? 4 2.

- ttiJtf.ttfrnr:—-—-———

_(j&i^-iiju^ , ',:,:!::^

Expend. 
Days Cr.

6,0

MiningjDlaim
Prefix Number

/OB4-S70

Expend. 
Days Cr.

jro

WL.
60

Prefix
Mining Claim^

UioR. 

.33312--.

Number
Expend. 
Days Cr.

61157

F. A-25.1
Aat

Total Number of Days Performed ^s Clairh^b f .' i i S T Total Number of Days to be Claimed at a Future Dal

Certification of Beneficial Interest 'See Kote No. 2 on reverse side
l hereby certily thai, al the timo the work was performed. Ihe pl^irjis Covered in this report'lorne, .
ol work were recorded in Ihe cuirent recorded holder's name or held gnd,6r a J)enelicsa| interest 
by Ihe current recorded holder

Certification Verifying Report of Work

Date Rccorded-fMder or AgejM (Signature)

l hereby certify thai l havo a personal and intimate knowledge of the facts set forth in the Report ot Work annexed hereto, having performed the work or witnessed same 
during and/or ader ils completion and the annexed report is true.

Name and Address ol Person Certifying

A/jlZ*/ BWf o*Jf- P/6
Telephone No.

7^jj474^

Provincial Manager, Mining Lands

Date

Received Stamp souTHLRMo;:iiM!.:o:-'.!::i:;G Division

FEb 1 1 1991
AM FM
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Suite 1575 lei: 604/681.0799 ^QQ . ^77 ̂  HASTINGS ST. 

MOGronvilleS, ^604/681,74, VANCOUVER, B.C. V6E 2K3

Vancouver BC . jmi * —^ 

Canodc,V6ClS'1

RECEIVED
Mining Land Section ,. i.. , •jtMa.rch 28, 1991
Mineral Developement Program
MNDM
159 Cedar St., 4th Floor HIKING LANDS StCTION
Sudbury, Ont., P3E 6A5

Re: Report of Work(Doc W190.09) claims SO998754 et al. 

Dear Sirs,

Enclosed are a Report of Work dated February 14, 1991 and the 
accompanying Technical Reports, invoices and cancelled checks for 
Metallurgical Testing performed on samples from the Bisset Creek 
Project in the Southern Ontario Mining Division.

Reports included are:

Metallurgical Testing of Bisset Creek Graphite
Final Report(Complete)
July 3990
By: Bacon Donaldson and Associates Ltd.

Metallurgical Testing of Bisset Creek Graphite
Final Report(Summary)
July 1990
By: Bacon Donaldson and Associates Ltd.

Metallurgical__Investigation and Plant Flowsheet 
Developement for the Bisset Creek Flake Graphite Ore 
June 1990 
Cominco Engineering Services Ltd.

Metallurgical Report on the Variability Test Results of
the Bisset Creek Flake Graphite Ore.
September 1990
Cominco Engineering Services Ltd.

Please advise us if any additional information is required.--1'!'}
i- -i- Yours sincerely,

APR o y, -m f, t, /;
Hardy Forzley



itario

Mining Lands Section
159 Cedar Street, 4th Floor
Sudbury, Ontario
P3E 6A5

Telephone: (705) 670-7264 
Fax: (705) 670-7262

Report of work # W9190. 09

Ministry of
Northern Development
and Mines

Ministere du 
D6veloppement du Nord 
et des Mines

August 8, 1991

Mr Rob Klassen
North Coast Industries Ltd.
700-1177 West Hastings
Vancouver, B. C.
V6E 2K3

Dear Sir:

RE: Expenditures submitted on Mining Claims SO 998754 et al. in 
the Township of Maria.

As per our telephone conversation of August 7th 1991, I have 
encountered a problem regarding the total of $ 200903.30 you are 
clai ming.

When expenditures are submitted we require proof of payment which in 
this case involves the submission of invoices and cancelled cheques.

I have been able to verify payment of $ 108454.32 (7230 days), but am 
unable to verify the remainder as I cannot match up all the submitted 
invoices and cancelled cheques.

I have enclosed two lists and photocopies of those invoices and cheques 
that cannot be matched up. Could you please try to match these up,(or 
submit further ones if required), and return this information to this 
office no later than 30 days from the date of this letter.

When returning this information please quote file # 2. 14028

If you require further information please contact Clive Stephenson 
at (705) 670-7254.

Yours truly

•Of. Ron C. Gashinski
Provincial Manager, Mining Lands 
Mines and Minerals Division

CDS/cs 
Encl:

cc: Mi rid ng Recorder 
Southern Ontario

R. M. Blais
North Bay, Ontario



*6uite)575 ,.

•?OOOronvi!lcSl 

^bncouver BC 

.Conode, W.C1S1

161:604/681.0799 

Fox: 604/681.2741

U77
b^Ct tfl t'

i/ i r

5 September 1991

Clive Stephenson
Ministry of Northern Development and Mines
Mining Land Section
159 Cedar Street, 4th Floor
Sudbury, Ontar i o
P3E 6A5

RE; Submission of Invoices and Cancelled Cheques File 

Dear Sir:

As per your letter dated August 8, 1991, please find enclosed a 
complete resubmission of invoices and cancelled cheques for the 
Bissett Creek project. Our accounting staff have documented the 
cross matching and adjustment of various accounts to clearly 
illustrate the balance of accounts.

We apologize for any inconvenience caused by our initial 
submission.

If you require further information please contact Rob Klassen or 
Laurie Forzley at (604) 681-0799.

Yours sincerely

Rob Klassen /, 
North Coast Industries SEP 'J O



INVOICES without matched cancelled Cheques

INVOICE FROM INVOICE BILLING PERIOD 
AND INVOICE tt

DATE AMOUNT

Cominco Eng.

Comi rico F)ng,

Conn nco Eng.

Conn nco Kng.

Cominco Eng.

Cominco Eng.

Comi nco Eng. 

Or tech Int.

Feb, 90 02-CECV011 

Mar, 90 03-CECVOll 

Apr, 90 04-CECVOll 

May, 90 05-CECVOll 

Jun, 90 06-CECV011 

Ju] , 90 07-CECVOll 

Aug, 90 08-CECV011 

 14357

Mar 08, 90 

Apr 09, 90 

May 08, 90 

Jun 08, 90 

Jul 10, 90 

Aug 10, 90 

Sep 11, 90 

Feb 15, 90 

 TOTAL

$ 3965. 12

$ 6526. 22

S 6169. 72

S 3658. 92

$ 12542. 43

S 7968. 99

S 2588. 13

5 10824. 60

5 54244. 13

note: The total amount for the Ortech invoice (tt 14357) is $ 20324.60 
of which a cancelled cheque for $ 9500.00 (advance payment) has 
been submitted. This leaves a balance of $ 10824. 60 which still 
requires proof of payment.



CHEQUES without matched Invoices

PAYEIK DATE; OF

Bacon Donaldson & Assoc. Dec

Coma

C o m i

Comd

Conn

Conn

rico

nco

nco

rico

nco

Ortech 1

Or i, e eh T

Ortech ]

Engi noerd ng

Engineering

Engd neerd ng

Engi neerd ng

Engd noerd ng

nt.

nt.

nt.

Feb

Mar

Jul

Aug

Sep

May

Jul

Mar

20,

16,

31,

06,

03,

01,

08,

06,

25,

CHQ

89

90

90

90

90

90

90

90

90

CHEQUE

1057

1134

001

004

129

131

9

3

5

8

0032

004 5

0024

# AMOUNT

S

S

S

$

S

$

$

S

$

TOTAL $

496.

1559.

3897.

10000.

6354.

8000.

7763.

5000.

2820.

45892.

57

75

12

00

86

00

65

00

35

30



NORTH COAST INDUSTRIES LTD.
700 - 1177 West Hastings Street

Vancouver, B.C.
V6E 2K3

RECONCILIATION OF REPORT OP WORK

Bacon Donaldson S Associates Ltd.

Invoice # 849X4 
Invoice # 8495

Invoice 145,864.89*

(^""^131,248.48

S 18, 
10^
29,

102^

899. 
348.
248.

000.

61 ̂

41

00

CK

CK 
CK 
CK 
CK

#

# 
# 
# 
#

027^ $

1268 
1288 
1317 
084

29

30 
20 
1C) 
42

102

,248.

,000. 
,000. 
,000. 
,000.
.000.

41

00 
00 
00 
00
00
^

S 131,248.48

Comi ric:o j:nq i nee ri^n^ J3er vi ces .Lt.d,..

Invoice # 01-CEC VOlli/^

Invoice # 02-CEC VOll 3,965.12-t

Invoice # 04-CEC VOll 
Invoice # 03-CEC VOll 
Invoice # 05-CEC VOll

Invoice 
Invoice

06-CEC VOll
07-CEC VOll

12,542.43
7,966.99

-2jJ588.. 13
23,099.55"

Ortech International 

Invoice # 14976

Invoice # 14357
Invoice # 16329 (credit;

Invoice # 17111

9,705.91^

3,897.12

6,169.72 
6,526.22 
3,658.92
16,354.86

CK i

CK #

CK # 
CK #

016

019

043 
1295

S 9,705.91

3,897.12

10,000.00 
6,354.00

16,354.86

CK # 1318 8,000.00
CK # 132 12,500.00

20,500.00 20,500.00

50,457.89 5__50,457.89

2,820.35 CK # 024 $ 2,820.35

20,

17, 

5x

5^ 25^

324 
060
263 

000

084

.60 

.95)

.65 

.00

.00

CK 
CK

CK

# 
#

#

003 
032

045

9,
7,
17, 

5,

S 25.

500 
763
263 

000

084

.00 

.65

.65 

.00

.00

* This invoice was subsequently settled for $ 102,000.00
-* The invoice was adjusted by $68.00 to reflect an outstanding credit,
o This account was subsequently settled for $20,500.00.



Lakefield Research

Invoice i 03235 
Invoice # 03278

Invoice # 03707

Invoice i 04067
Invoice i 04080

S 252.00 
168.00
420.00

1,950.00

329.50 
44.00

373.50

S 2,743.50

CK # 009 S

CK # 031

CK # 1320

c
J

J 420.00

1,950.00

373.50

5 2,743.50

TOTAL EXPENDITURES S 209.533.80 S 209,533.80



INVOICE
BACON. DONALDSON 8t ASSOCIATES LTD. 

1227! Horseshoe Way, Richmond, B.C. V7A 47! * Phone: 277-2322 * Fax: 274-7235 ,

8494In Account With NORTHCOAST INDUSTRIES Invoice No. vy -r w i

1270 - 601 W. Hastings St.
Vancouver, B.C. File No. M90-088
V6B 5A6

I'urcluise Order No.

Aj^tervti o n ^ J jjiur d e^Jjjarj; .1 e y
I)aur 1990 March 13

SJ   Batch Laboratory Testwork on Bissett Project to February 28, 1990.

PROFESSIONAL SERVICES
Technicians 126.0 hrs. @ $ 50. $ 6 ,300,00

27.0 hrs. @ $ 30. 810.00
1,0 hrs. @ $ 60. 60.00
2.0 hrs. @ $ 57. 114.00

Engineers 119.0 hrs, @ $ 75. 8,925.00
3.5 hrs. @ $100. 350.00

Secretarial 2.1 hrs 0 (? 3 30. 63.00

Assays - BDA 22 @ $ 20. 440.00 
- Chemex 1,107.45

EXPENSES
Vancouver Petrographies 672.75 
Fax charges 57 .60

TOTAL S 18,899.80

Tliis is a professional invoice and is due when presented
1.5'S) per month charged on invoices over 30 days.

(18'S) per annnni)



INVOICE
BACON, DONALDSON k ASSOCIATES LTD. 

12271 Horseshoe Way, Richmond, B.C. V7A 4ZI * Phone: 277-2322 * Fax: 274-7235

In Account With NOKTHCOAST INDUSTRIES Invoice No. 8 495

1270 - 601 W. Hastings St.
Vancouver, B.C. File No. M90-088
V6B 5A6

Purchase Order No.

Dale 1990 March 13 

Re : ^ Pi]ot-Scalc Testing of Bissett Graphite Project to February 28, 1990,

PROFESSIONAL SERVICES
1 . Circuit Set-Up

Technicians 50.0 hrs. @ $ 50. $ 2,500.00 
Engineers 38.0 hrs. @ 3 65. 2,470.00

Consumables 1,178.61
2 o Receipt S Crushing of Ore

11.5 hrs. @ $ 30, 345.00
3.0 hrs. @ $ 65. 195.00

2.0.0 hrs. @ $ 50. 1,000.00

3. Preliminary Test Runs
34.5 hrs. @ $ 30. 1,035.00 
25.0 hrs. @ $ 65. 1,625.00

TOTAL $ 10,348.61

This is 11 professional invoice and is due when presented 
1.5"!i pel month charged on invoices over 30 days. 

j per unniini)



.•J.
NORTHCOAST INDI "TRIES LTD

1?70 - 601 WEST HA NGSSTREET 
VANCOUVER, B.C. V6B 5A6

PAYio 15
MORDEROl

^AMH—k

FOR.
"•oooo E 7"1

NORTHCOAST INDUSTRIES

")
Lj-tANK OF MONTREAL

GRANVILIF St P ENDER STREET EiRANCH
500 - 520 GRANVILLE STREET

VANCOUVER, B.C. VGC 1W7

L ao'"0o

o
CO

A-P '90' 03
(D

COIUMBI*

CTl
AP W 03

1 INK 01 MONT1EU
. *ANCOUVEH REQIOMAl. 
3 DATA CENTRE



North Coost 

Industries Ud.

;157S 

banville Si

Tel: 604/481.0799 

fax 604/681.2741
1700 -1177 W. HASTINGS ST. 
VANCOUVER, B.C. V6E2K3

Conode V6C

February 28, 1991

Bacon Doneildson ft Associates Ltd.
12271 Horseshoe Way
Richmond, B.C.
V7A 421
AttnjL Lee Schneider, Controller

Dear Sir:

fie: Settlement of our account

As per your letter dated February 21, 1991, enclosed please find 
our cheque in the amount of $42 / 000.00 representing full settlement 
of the North Coast Industries Ltd.'s account with Bacon Donaldson 
Si Associates Ltd.

We trust this is satisfactory.

Yours very truly,

NORTH COASTS-INDUSTRIES LTD.

Harold H.G. 
Vice Presid

/rr

NCT:BaconPay



R A /T*\ N 12271 HORSESHOE WAY 
I-J^V^y-/!'* RICHMOND, B.C.

CANADA V7A. 4Z1 
TELEPHONE: (604) 277-2322 

ASSOCIATES LTD. FACSIMILE : (604) 274-7235

February 21, 1991 FUe Number: M90-088

NORTHCOAST INDUSTRIES 
1270 - 601 West Hastings Street 
Vancouver, B.C. 
V6B 5A6

Attention: Ron Thiessen

Dear Sir,

Re: Settlement of Your Account

This will confirm your recent discussions with Messrs. Gord Bacon and Morris Beattie regarding 
your overdue account with Bacon, Donaldson and Associates Ltd. Upon receipt of the agreed 
upon final settlement amount of S42,000 we will issue a credit note for the balance then owing.

Yours truly,
BACON DONALDSON A ASSOCIATES LTD.

Lee Schneider, Controller 

SLS/jlb



BACON 
ONALDSON
 SSOCIATES LTD.

A.

BREAKDOWN OF INVOICE #1071
BISSETT CREEK PROJECT

NORTH COAST INDUSTRIES

Preliminary testwork and pilot paint operation. 

PERSON HOURS

Brent Peacock 
Bruce Smith

Ted Joyce 
Clint Rule 
Diane Baker 
Ed Henrioulle 
Gus Chow 
Ed Klassen 
Jack Richards

Jasman Yee 
Keith Davidson

Martin Schuchow

Morris Beattie 
Peter Tse

Richard Steel 
Ron Williams 
Shawna Martin

Trish Hosepdales 
Vince Brusnyk

Cord Bacon

RATE

22
189
13

284
7.5

33
521

8
26.8

355.7
107.2
301
181
12
62.5
4

48.5
335
26
13.5
1.5

169.5
4.5

49
191.5

4
2

50
50
57
50
50
60
75
50
75
30
37
65
50
57
50
57
100
50
57
50
60
50
57
60
30
37
100

12271 HORSESHOE WAY 
RICHMOND. B.C. 
CANADA V7A 4Z1 
TELEPHONE: (604) 277-2322 
FACSIMILE : (604) 274-7235

TOTAL

S 1,100
9,450

741
14,200

375
1,980

39,075
400

2,010
10,671
3,966.40

19,565
9,050

684
3,125

228
4,850

16,750
1,482

675
90

8,475
256.50 

2,940 
5,745 

148 
200.00

Sub TOTAL S 158,231.90



Assay and Fax Charges
Outside Analysis and Direct Expenses

Less Previous Invoices

Less write down for pilot plant 
set-up at BDA's expense

5,588.42
15,544.69

Sub TOTAL S 179,365.01

- 29,248.41

- S 36.258.45 
Sub TOTAL S 113,858.15

B. Variability Testwork and Final Reporting

PERSON HOURS

Bruce Smith 
Clint Rule 
Ed Henrioulle 
Grant Morgan 
Jack Richman 
Jasman Yee 
Keith Davidson 
Morris Beattie 
Peter Tse 
Ron Williams

Shawna Martin 
Vince Brusnyk

Secretarial

Assay and Fax charges
Outside analyses and direct expenses

RATE TOTAL

31
3

170.9
3

25.6
15
3
2.5
80

1
2
17
27.5

52.1

iS

50
50
75
60
30
65
50
100
50
57
60
50
30

30

Sub

1,550
150

12,817.50
180
768
975
150
250

4,000
57
120
850
825

S 1,563

TOTAL S 24,255.50

S 3,837.50
S 3,913.74

Sub TOTAL S 32,006.74

Total this Invoice 
Less Advances

S 145,864.89 
-S 60,000.00

BALANCE DUE S 85,864.89



NORTH COAST ir^'JSTRIES LTD.
PRICE WATERh SE CENTRE

#1270 - 601 WEST HASTINGS STREET
VANCOUVER, B.C. V6B 5A6

PAYTo..
THE ORDER OF

iJL- -
V^C OF M ONTREAL 

GRANVILLE S PENDERSTREETBRANCH 
500 - 520 GRANVILLE STREET 

VANCOUVER,'B.C. V6C 1W7 '-'

NORTH COAST INDUSTRIES LTD.

1268

- /1- 1 00 DOLLARS

"loa 120"'0o n: L 2 3 R-" ID Sil 1 1*0003000000,''

o 
to

c.

*'Y '90' 09 
noYAt

04800-cc;

r~ r-
IS* IftfV

en

J JY W 09 j S
f IIIK O r MONTREAL I
i lawexjuvEn REGIONAI. S

.DATACEtfTRE S



NORTH COAST "'DUSTRIES LTD.
PRICE WATE l JUSE CENTRE

Wl 270 - 601 WEiST HASTINGS STREET
VANCOUVER, B .C. V 6B 5A6

1288
?W-_^^19^

PAYro,
THE ORDER OF

^ J^

'tJ&^^J^^ —
~^^sS : ' - . ' . - -

100 DOLLARS

' .' BANK OF MONTREAL 
GRANVILLE S PENDERSTREET BRANCH 

500 - 520 GRANVILLE: STREET 
VANCOUVER, B.C. V6C 1W7

NORTH COAST INDUSTRIES LTD.

PER Ml
•'•ODD 2000000,'1

•an S31VIOOSSV s NO^QIVNC
AINU

AG '90' 08
HOYAl BANK
Minti
CIUH9U

C0800- 003



NORTH COAST | USTRIES LTD.
PRICE WATERh^JSE CENTRE

#1270 - 601 WEST HASTINGS STREET
VANCOUVEFi, B .C. V 6B 5A6

PAYio.^-
THE ORDER OF

BANK OF MONTREAL
GFUNVILLE 8, RENDER STREET E3RANCH 

500 - 520 GRANVILLE'STRCET ' 
VANCOUVER,- B.C., 'V6C1W7 ."f,

- jj

FOR,

"'0013 i:oai?0"'0on:

NORTH COAST INDUSTRIES LTD.

PER

1317
1*

100 DOLLARS

3 R-" 10 B" 1 /OOOLOOODDO,' 1

PIONftl

Sg '90' 05
ROYAL BANK
IIITISM — -.
tOltlMBIA PC

til '3L ffi—————"——-titi
a l 04^0Q--003 lW
** M TP/M'ttl RHMKnTfl^^ll

f ]\K\\ysA,
DATA CENTRE



NORTH CO/J INDUSTRIES LTD.
700 - 1177 Wto i HASTINGS STREET 

VANCOUVER, BC V6E 2K3

0084UUUH

PAYTOTHE 
ORDER OF -

Bi Bank of Montreal
VANCOUVER MAIN OFFICE
FIRST BANK TOWER, 595 BURRARD ST.
VANCOUVER, B.C. V7X 1L7

" 1 i:oooL,0'"OOii:

0 DOLLARS

NORTH COAST INDUSTRIES LTD.

.AMR
o-

DATA CENTRE O



Cominco Engineering Services Ltd.

100-1200 West 73rd Ave., Vancouver, B.C., Canada V6P 6G5 1 Tel. (604) 264-5500; Telex 04-55357 1 Fax (604) 264-5555

February 20, 1990

North Coast Industries Ltd. 
1270 - 601 W. Hastings Street 
Vancouver, B.C. 
V6B 5A6

Attention; Mr. Dave Copeland

Dear Sir:

Re; Bisset Creek Metallurgical Testwork

Please f rind attached our January 1990 invoice with respect to the 
above mentioned project:

January Invoice #01-CECV011

Should you have any questions, please call. 

Regards,

$9,705.91

G.R. Albright 
Revenue and Project 
Accounting Manager

GRA/jmh 
Attach.

FI.01

VANCOUVE R - TRAIL - CALGARY - SASKATOON



Cominco Engineering Services Ltd.

invoice No. 0 1-CECV011

NORTH COAST INDUSTRIES LTD. 
1270 - 401 WEST HASTINGS STREET 
VANCOUVER, B.C.
V6B 5A6

ATTENTION: DAVE COPELAND

Date
90-02-09

Accounting Inquiries

Phone- ^©4) 264-5525

Technical Inquiries

Name - VCR : HM BQLU 
Phone-' 604 J 264-5596

Reference No.

JANUARY, 1990 EXPENDITURES AS ATTACHED 

CEC.V01.1 ~ BISSET CREEK METALLURGICAL TESTWQRK

PROFESSIONAL ENGINEERING SERVICES 
(SEE ATTACHMENT 1)

REIMBURSABLES
(SEE ATTACHMENT 2)

TOTAL THIS INVOICE

*8,002.50

*1,703.41

*9,705.91

Remit lo - Suite 100 - 1200 West 73rd Avenue 
Vancouver, B.C. V6P 6G5

Net 30 Days
Inlflresi Charged at 1V^% Per Month on Overdue Accounts



NORTHCOAST INDUSTRY LTD
1270 -601 WEST HASTJNd .'BEET 

, VANCOUVER, B.C. V6B bA6

PAYro
THE ORDER OF

BANK OF MONTREAL
GRANVILLE S RENDER STREET BRANCH 

500 - 520 GRANVILLE STREET . 
VANCOUVER, B.C. V6C 1 W 7 .

NORTH COASTIN^ST'RI.E'S'LJD!

-0016

.. 

"~ T OO DOLURS

ii'OOOD IE,"1 .'•0000^705^1,''

MR '9tf 13 
II.I-IF IIDMTBEAL
ANCOUVMK KXHONAL

DATA eettme

trr

•at? '~;,

oc*

co



Name

EExpense Account
Do not use pencil.

OLD

li S.3.

Date
Wu±3o.

Location
TtfjLpJ^ To

•-.

Sub-totals
Advances from CESL

Cash —
Transport 
Other

ation^-^ \3i4oo

Sub -total 13 li o o
Less: Unused air s? f /?L-ru*jb 
fare (attach s *- 1 p FO& ^

Net advances (1) 1*2 ii (?o

Distribution of Expense 
Code

\J .'o ( 1 - "o a o o

Total Expense SCdn.

f\~ ' 
For Office Use Only ^
\LQ1 ^Q\\ .Q'Z&jy . .

Q 2^5 'is

Disbursements — see instructions on reverse side of form

Daily 
General 
Expense

c~a ~, f
•J 7 -o b.

S 5"*f.ujT

Hotel 
Accom 
modation
ft
ivS^.oJ

S6?i'6.o3

Trans 
porta 
tion

i^y^v^"
t-

;

s 12,114.00
Employee Expenses Reported
Daily General Expense
Hotel Accommodation
Transportation s
Sundry
Entertainment
Total Expenses
Exchange Rate
Total Expense SCdn. {2)

Other expenses

Description 
of item

Brought forward
from reverse

Sundry

S

Enter 
tainment

S

Recap
S- 4?. 6 T Ttl. Exp. SCdn. (2) --f b 2-*} ^g*

.2 S" b o "i Less:
""I'ili^ Oi? Net Advances (1) --^3 1 i4 o o

Balance owing: 3 IS" 6-7
-^ — to me \ 1^\ 3 i ^" fe"E

1 6 2. 'fi b2 — to CESL
(cheque attached)

1 62, ? 62

Amount Purpose of Trip or Expenditure -

1 b 2.*^
g tj P ^-ft //S/O/V7 t) /^ ^ •'MS V"t5S T^

OO

A- T -t? 6L~rfc~ZM .^//77-f X/y^^^^/^JA/ 7"

2^ - ^/P /5^7 /4-V\/ b -

L Debit

- \\o23

Credit
b*2
i^"

\\o"?9 ^~

^f^&^f tfJHi "l
Certifiedias/a true accounting Date 
of my/expenses ^-^

V, J'j l ~^^ ^^ ^^~
Appro/ea for distribution Audited by 
and oavment

O



PAGE 153 COMINCO ENGINEERING SERVICES LTD.

JS644 CUMULATIVE TIME DISTRIBUTION FOR JAN , ENDING 90/01/31

cecVOl-1 BISSET CK METALLURGICAL TESTHORK P.O. NO:

90-02-02 

ATTACHMENT l

CHARGE 
CODE

OFFICE 
V0110100

METAL' 
V0110100

MAN 
NO. NAME

SERVICES 
800276 DJ WILLIAMS

ACTIVITY TOTALS

L ENGINEERS 
800303 HM BOLU

ACTIVITY

CHARGE CODE

JOB

TOTALS

TOTALS

TOTALS

REG 
MRS

5.0

5.0

117.0

117.0

122.0

122.0

OVT 
HRS

13.0

13.0

13.0

13.0

TOTAL CHARGE 
HRS RATE

5

5

130

130

135

135

.0 27.50

.0

.0 60.50

.0

.0

.0

CHARGE 
AMOUNT

137

137

7,865

7,665

6,002

B, 002

OVERTIME 
PREMIUM

.50

.50

.00

.00

.50

.50

TOTAL 
AMOUNT

137

137

7,865

7,065

e, 002

8,002

.50

.50

.00

.00

.50

.50



708

C . V01

B

1 1

1

CODF

0?00
0200
0200
0200
0200

BOl U ,
DWARF
R f. PRO

H. M.
COURH
CMGFS

T t L. CHGE S -
T LI CIIGf S -

COMINCO ENGINEERING

(SI SSf 1 C K ME 1 At i URGI
Rt IMEiURSAEU

SUPPl I f R NAME

C/0 #100
R no.
- JAN/90
JAN/90
JAN/90

SE RVI CE S li D

CAI 1ESTWORK
E S All

SUPPl IER
INVOICE NUMBER

h X A 9001 18B
C 111 231
J/E 00021
J/E 00026
J/E 00028

PAGE- :

90-0?
ACHME.NT 2

AMOUNT

1629.
7.
0.
17.
18.

l

- 08

68
25
90
26
32

JOB TOTAL S1703.11



rtttfWHIM

a
8 dwarf COURIER

? (Division ot RICHMOND dwarf COURIER LTD.)

Small in Name - BIG IN RELIABILITY!

E. Simpson Ra. 
n.Tiona, B.C. 

V6X 2R2
D^paicr: 2VD-"iiu 
Ac m: r,: C'Tfc-bO-^

01003 i

TO:

COM1NCO ENGINEERING 
100-1200 WEST 73RD. , 
VANCOUVER, B.C. 
V6P 6G5

12/31/89 C

TERMS: Ntl 16 DAY CHARGED ON ALL. OVERDUE ACCOUNTS.

" TRANSACTION ; | JNVOICE NO. | DESCRIPTION J AMOUNT |

11/30/89 
12/33 /89 
12/31/89

AGE

AMOUNT
__ , _____ ———— - ——————————

C141130 

C141231
INTEREST 

JWf WAYBILLS

no

675.45 
13.32 

vj.J700.65

CURRENT 30 DAYS 60 DAYS 90 DAYS

713.97 675.45 0.00 0.00

^^wjc^^MI

675.45 
688.77 

1,389.42

TOTAL

1,389.42
j ——— . —

ORiGilMAL INVOICE
GOODSSERVICE 

RECEIVED

G.L

Vjbj

PRICE

JOB
0 i

-r 03. k 
"•r \!b\
T V"\ i

T3^tl

TAXES

PCtS

O 'i OO

EXTENSION

AMOUNT

l f, O

l\ 01

l \ r: f , \O ^J tA -——i^
i f, A

ORIGiMAL INVOICE
in
ouug

( 
K

" " " " "~

X \ Oo

S V
M&O

\IOV

,lO l

HBO
i\o3'

U5o
U.SO 

l lo

.3^1

TXE. le,-v-*

Ol- 
C:A^

U-fi C O
o..^ c,o

Si^Vi
•^JVt." 1

-\.-Af.

S ^w 
C ,c"v
r, LV



Dispatch: 278-1935m WAYBILL 
NO. 236146

'''VAT 
\g? (Division ol RICHMOND

FROM

— .CQMINCfi .ENGINES
-. JJKL-J.2JHL WEST 2
.— VANCOUVJER^ J.Cu
..-.V.6P..6G5... — ..-—

RING 
3RD.

C14..

dwarl COURIER LI D.)

PREPAID C)

--.--..--

THIRD PARTY CHARGE

:TO. 
rf*.

;|i

MONTH . . DAY YE

^7Sr-3r3C ~T5

- /ZA/J^/A''^^ '** ̂

?"2f /3C7o - (&O f w AS
i^,

TEL

HOT . Q R US(KCj^. 

N/D ECONO Ojf^ RETURTT'^J

INSTRUCTIONS

,

RE •y' O /- ^ t* d ct? "//i
SHIPPERtev- i

W
lIMf

AM.

DRIVER 
P/U

fiECEIVEp IN APPARENT eOODORDER,. TIME DRIVER FIE 
(PL5 PRINT) ' r ' ~ ———— DEL GC
^ ' ' "S ' :' - ' ^ '''^ ' ''-t1: A M.

AR SMALL
P'

COLLECT Q

TMtf7tffzQ

; REG. IB' 

CONTRACT D

NO OF WEIGHT piprfe; wciLaMl

LBS.

A ' KGS

IN NAMt 
BIG IN RELIABILITY

ADVANCE 
CHARGE

ADVANCE 
AMOUNT

" WAITING 
TIME

WEIGHT 
/•'CHARGE

DELIVERY 
CHARGE

RETURN 
CHARGE

OTHER

TOTAL

TURN RECEIVEpJN APPARENT 
XDD ORDER. (Pt S. F'AlUT)

ffeg

TIME DRIVER
A.M. D EL 

P.M

: MAXJXlUM LIABILITY OF CAHriiTfl IS 11.4lPEFH KG C)F! ibO.OO PER SHIPMENT. AU CLAIMS MUST BE SUBMITTFD 
WITHIN 30 DAYS OF SHIPMENT. F'LEASE Rf f t R TO TERMS AND CONDIIIONS ON REVERSE SIDE,

OFFICE COPY

f^flSll-:' :
" '' " ^'-fi^'t^-;:?-!'

' ' " 'f *?.
'•V.^.
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''"'L Ti-''l
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•.^h -j i 1 , - -
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A- "' v i i

CASH Q CHEQUE Q
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COMINCO ENGINEERING SERVICES LTD. 
REPRODUCTION USAGE CHARGES 

JANUARY 1990

USER JOB NUMBER 
ID.

8011 V011
BIS SET CREEK METALLURGICAL

1ST FLOOR
1ST FLOOR
3RD FLOOR
3RD FLOOR
4TH FLOOR

- CANON
- MITA
- CANON
- XEROX
- CANON

NP-7550
DC- 31 3 2
NP-8570
1045
6650

COPIES 
MADE

REVIEW

0
0
3
0
3

RATE

0
0
0
0
0

.1

.1

.1

.1

.1

AMOUNT 
CHARGED

5
5
5
5
5

$o
0
0
0
0

.00

.00

.45

.00

.45

TOTAL CHARGES 50.90



iday's date: 30/02/02 00:18 

ttount codes

COMINCO ENGINEERING .SERVICES LTD. (Vancouver) 

GENESIS Telephone Manageaent Systein

ACCOUNT CODE DETAIL REPORT

Page 13

Period starting 89/12/29 
ending 90/02/01

Date

SO/01/12 

Totals

Tile Ext. 

11:59 5596 

l tails

Trunk Type 

T002003 C002

, .Nuaber Dialed Loc 

1-416-822-4111 ON

Duration Cost

0:24:37 17.26

0:24:37 17.26



:Lis,''s date: 90/02/02 00:18 

. aunt tode;4ftil

CQMINCO ENGINEERING .SERVJCES,LTD. (Vancouver) 

GENESIS Telephone hanagenent System

ACCOUNT CODE DETAIL REPORT

Page 164

Period starting 89/12/29 
ending 90/02/01

Duration Costw u * \.

90/01/18
30/01/19
90/01/19
90/01/24
90/01/24
90/01/25

i A m i.

13:34
08:16
12:55
11:09
13:36
14:08

5596
5596
5596
5596
5596
5596

T002005
T002001
T00200B
T002006
T002004
T002002

'7 1"- '

C002
C002
C002
C002
C002
C002

1-416-822-4111
1-416-822-4111
1-416-964-0411
1-416-822-4111
1-416-822-4111
1-416-822-4111

ON
ON
ON
ON
ON
ON

0:01:47
0:14:31
0:01:33
0:01:53
0:23:31
0:24:43

1.38
10.35
1.38
1.38
36.57
17.26

Totals 6 tails 1:07:38 48.32



Cominco Engineering Services Ltd.

100 -1200 West 73rd Ave., Vancouver, (3.C., Canada V6P 6G5; Tel. (604) 264-5500; Telex 04-55357; F:ax (604) 264-5555

March 29, 1990

North Coast Industries Ltd. 
1270 - 601 West Hastings Street 
Vancouver, B.C. 
V6B 5A6

Dear Sir: 

Re L _

Please find attached our February 1990 invoice with respect to the above 
mentioned project:

February Invoice 802-CECV011 

Should you have any questions, please call. 

Regards,

S3,965.12

C

G.R. Albright 
Revenue and Project 
Accounting Manager

GRA/mlw

Attach.

Ltr.Mar.29

VANCOUVER - TRAIL - CAL GARY - SASKATOON



o

Cominco Engineering Services Ltd.

Invoice No. 02-CECV01 'i

NORTH COAST INDUSTRIES LTD, 
1270 - 601 WEST HASTINGS STREET 
VANCOUVER, B.C. 
V6B 5A6

ATTENTION: DAVE COPE-LAND

Dale 9O--03"O8 

Accounting Inquiries

Phone - (604) 264-5525 

Technical Inquiries

Name - VCR : H M BOLD 
Phone - (664) 2 64-5596

Reference No.

FEBRUARY, 1990 EXPENDITURES AS ATTACHED

C E C , V 01 . i - B l S S E T C R E E K MET A l... E U R GIC A L T E S T W C) R K

P R O F E S S ] O N A L E N GIN E E RIN G S E R VIC L S 
(SEE ATTACHMENT 1)

REIHBURSABEES
(SEE ATTACHMENT 2)

TOTAL. THIS INVOICE

*304,87

!f-3,965.12

Remit To - Suite 100 - 1200 West 73rd Avenue 
Vancouver, B.C. V6P 6G5

Net 30 Days 
Interest Charged at 1 W!4 Per M onth on Overdue Accounte.



I'AGE H,8

JS644

cEcvui-i

CHARGE 
CODE

BISSCT

MAN 
HO.

COMINCO ENGINEERING SERVICES LTD.

CUMULATIVE TIME

CK METALLURGICAL TESTWORK

REG 
NAME HRS

DISTRIBUTION

P

OVT 
HRS

FOR FEB

.0. NO:

TOTAL 
HRS

, ENDING

CHARGE 
RATE

90/02/28

CHARGE 
AMOUNT

90-03-02

ATTACHMENT

OVERTIME TOTAL 
PREMIUM AMOUNT

1

METAL'L ENGINEERS 
V0110100 600JOJ MM BOLU

ACTIVITY TOTALS

CHARGE CODE TOTALS

JOB TOTALS

48.5 12.C 60.5

48.5 12.0 60.5

46.5 12.0 60.5

46.5 12.0 60.5

60.50 3,660.25

3,660.25

3,660.25

3,660.25

3,660.25

3,660.25

3,660.25

3,660.25



J J 708

(.1 C . V01

JOE)

V01 1

1

COEH

02EIO 
0200 
0200

COMINCO E NGINEF.fi ING SERVE

EUSSET CK ME T Al E URGE CAI T 
RF IMFlE/RSADl.t S

SUPPE IE R NAME

ROED, EI. M. C/0 #400 
RE. F'RO CIIGFS - JAN/90 
T E E CHGFS - f FB/90

C E S E TD

F ST WORK 
Al T ACHMF

SLIPPLIFR 
INVOICE NEJMBE-R

F/A 9002I9A 
J/F 00027 
J/E 00054

PAGE: :

90-03 
NT 2

AMOUNT

?f,7. 
33. 
14.

1

-OB

00 
64

JOB TOT AE 3,304.87



i
Name I

02007 ,
Expense Account

Do not use pencil.

Date
fio-f. ~*b,
2(5 Jft* 7t/

t Fe&'^o

iffeb/??
\ fib^, ' ^ gj

Location
VfiX( iU/tA-iKt-T

Hft/l ̂  ",~V. it^v.

^UAifi-LcUfy . " d
i- o fi do -y\. "^ U *C
l^/r fifrpQr-i

'

Sub-totals
Advances from CESL

Cash
Transportation ^^
Other ^

Sub -total
Less: Unused air 
fare (attach 
tickets)
Net advances (1)

^

Distribution of Expense 
Code

\) 'i O \.\ OcZiOO

Total Expense SCdn.

Disbursements -

Daily 
General 
Expense

f ̂ ST

7. 4*4
1

SoTJ.^

- see instructions on reverse side of form

Hotel 
Accom 
modation
r\
/^

Trans 
porta 
tion

(L
66. /S~

-5, O- 3.

4

s^0.09

"X*? ^o?-i*
f/xxi/s o-y

' C/

S 1^.15"

Employee Expenses Reported
Daily General Expense
Hotel Accommodation
Transportation
Sundry
Entertainment
Total Expenses
Exchange Rate
Total Expense SCdn. (2)

Amount

Q-S'f 43

Other expenses

Description 
of item

?)Ay x p . '/2S' ~ ^^ f
^*/ fi? ^XY X #•'73.3
t. C ^ 7, ^ 4 )
/^V^(r ^ j tt-^ w^ *y

Brought forward
from reverse

O^*- Ŝ *

1 /-W ^D

46
c24

A S" TI
tf'ltUd^

pl^r^

9^
0^/ij*
•oo

w3
^
A3

Sundry
.

qo-O?)
*~ ^. c ^, ^^,,

*34iO\?

S JZb-ve

Recap
Ttl. Exp. SCdn. (2)
Less:

" Net Advances (1)
Balance owing:
— to me Z/ 2- J
— to CESL
(cheque attached)

Enter 
tainment

•j,—)

S

1 T 7 3 "\ l
pi. Z* f C^O

—
-~

f) S~^ ^? 7
O* X.J /^ fX. O

^jr 7/ c2^9

Purpose of Trip or Expenditure
./4 t t-i5 ,*c-73-A-ni^*--T^^p f-fa e t~i* e-i^/ 7̂ -t.

M -ee^-hi^f ^ d* t^e^.iW^-*^ uf^i~^ (t H 3) O~**cJ
^ KCfV t̂*.f*k-'•v*V~TI y^^-rVe^ .

^^
For Office Use Only]

LjLL0 l Vj&li - C/7-00

U^2 . OTxO'L'

Debit

.^L^T 13

Credit

7-S"l 2.^

Cert i 1 fi/ 
of rrW*

"T*^ s 
Appro'
and PC

E
j

as a true accounting 
penses

ed for distribution 
yment

Date 

)

Audited by



COMINCO ENGINEERING SERVICES LTD. 
REPRODUCTION USAGE CHARGES 

FEBRUARY 1990

USER JOE 
ID.

8011 VOll

NUMBER COPIES 
MADE

RATE AMOUNT 
CHARGED

H I S SET CREEK METALLURGICAL REVIEW

1ST
1 ST
3RD
3RD
4TH

FI
FI
FI
FI
FI

,OOR -
,OOR -
,OOR -
,OOR -
,OOR -

CANON
KITA
CANON
XEROX
CANON

NP
DC-

NP
10
66

-7550
3132
-0570
45
50

0
0

138
0

82

0
0
0
0
0

.1

.1

.1
4 J-

.1

5
5
5
5
5

00
0

20
0

12

.00

.00

.70

.00

.30

TOTAL CHARGES 220 033.00



ociay's d ate: 9 0/02/26 00:15 

c count c ode::m\

COHINCO ENGINEERING SERVICES LTD. (Vancouver) 

GENESIS Telephone Management Systes

ACCOUNT CODE DETAIL REPORT

Page 126

Period starting 90/02/02 
ending 90/02/27

CostI/a 1 c

90/02/07
90/02/07
90/02/16
90/02/19
90/02/23

07:58
08:17
15:26
08:54
12:05

5596
5596
5596
5596
5596

T002007
T002002
T002007
T002003
T002001

1 i r*- ' 

C002
C002
C002
C002
C002

3-416-822-4111
1-416-781-5890
1-403-246-2411
1-416-292-8822
1-509 -922-8767

t w

ON
ON
AB
ON
HA

0:01:25
0:00:43
0:01:49
0:13:21
0:03:01

0.55
0.69
1.31
9.66
2.43

Totals 5 calls 0:20:19 14.64



NORTHCOAST INDUSTRIE LTD.
1270 - 601 WEST HASTING REET 

VANCOUVER, B.C. V6B &A6

0019

PAYicv
THE ORDER OF

BANK OF MONTREAL C/ . NORTHCOAST INDUSTRlfe-y LTD. 
GRANVIL LE S PE NDER STRE ET BRANCH 

500 - 520 GRANVIL LE STREET 
VANCOUVER, B.C. V6C1W7 PER

FOR
"•DODO i q

*vO~ 7l6l6o DOLLARS

l J
OB iBO"'00 l E,' 1

MR '9tf 30
mi I F uonTim
VANCOUVER RBQWMAL 

DATA CENTRE

-i. '-ft 

^.'•*

C'J

rn

O



i

c
c 
c
c
C-

c 
c 
c 

c 
c

rv
Cominco Engineering Services Ltd.

invoice No. 04~CECVOi1

NORTH COAST INDUSTRIES LTD, 
1270 - 601 WEST HASTINGS STREET 
VANCOUVER, B.C. 
V6B 5A6

ATTENTION: DAVE COPELAND

Date 90-05-08

Accounting Inquiries

Phone . (604) 264-5525

Technical Inquiries

Name- VCR : HM BOLU
264-5596

Reference No.

APRIL, 1990 EXPENDITURES AS ATTACHED

CEC.V01.1 - BISSET CREEK METALLURGICAL TESTLJORK

PROFESSIONAL ENGINEERING SERVICES 
(SEE ATTACHMENT 1)

REIMBURSABLE^
(SEE ATTACHMENT 2)

TOTAL THIS INVOICE

*5,682.75 

*486.97

*6,169.72

Remit To — Suite 100 - 1200 West 73rd Avenue 
Vancouver, B.C. V6P 6G5

Net 30 Days 

Interest Charged at 1V414 Per Month on Overdue Accounts.



PAGE 188 COHINCO ENGINEERING SERVICES LTD. 

JS644 CUMULATIVE TIME DISTRIBUTION FOR APR , ENDING 90/04/30 

CECVOl-1 BISSET CK METALLURGICAL TESTHORK P.O. NO:

CHARGE 
CODE

MAN 
NO. NAME

MINING 
V0110100 800386 F FABIAN

PROJ 
V0110100

MECH 
V0110100

METAL 
V01I0100

ACTIVITY TOTALS

OFFICE SERVICES 
800168 SE WOODHOUSE

ACTIVITY TOTALS

GENERAL 
800346 AL WATSON

ACTIVITY TOTALS

'L ENGINEERS 
800503 HM BOLU

ACTIVITY TOTALS

CHARGE CODE TOTALS

JOB TOTALS

REG 
MRS

ft

4

4

4

-9

-9

93

93

92

92

.0

.0

.0

.0

.0

.0

.5

.5

.B

.5

OVT TOTAL CHARGE 
HRS HRS RATE

4

4

4

4

-9

-9

2.0 95

2.0 95

2.0 94

2.0 94

.0 41.00

.0

.0 27.50

.0

.0 41.00

.0

.5 60.50

.5

.5

.5

CHARGE 
AMOUNT

164

164

110

110

-369

-369

5,777

5,777

5,682

5,682

90-05-03 

ATTACHMENT 1

OVERTIME TOTAL 
PREMIUM AMOUNT

.00

.00

.00

.00

.00

.00

.75

.75

.75

.75

164.

164.

110.

110.

-369.

-369.

5,777.

5,777.

5,682.

5,682.

00

00

00

00

00

00

75

75

75

75



JJ708

CEC.V01

JOB

V01 1

COMINCO ENGINEERING SERVICES LTO

1

CODE

0200
0200
0200
0200
0200
0200
0200

S1SSET CK METALLURGICAL
REIMBURSABLES

SUPPLIER NAME

aoi.u-CREon
DWARF COURIER JAN/90
DWARF COURIER JAN/90
VAN. PETROGRAPHICS
VCR COMP USAGE - APRIL 90
VCR REPRO CHARGES - APR/90
VCR TEL CHGES - APRU/90

TESTWORK

SUPPLIER

PAGE:: i
90-05-08

ATTACHMENT 2

INVOICE NUMBER AMOUNT

31B5
J/E 00026
J/E 00026
6870
J/E 00128
J/E 00029
J/E 001 16

-76.42
19.00
7.25

362.00
167.58
4.80
2.76

JOB TOTAL S486.97



1 OF 2 SM 3 ACCOUNT INfT YEAR MO DAY INVOICE

0 18
1

0',2 —— 1 ——— , —— ! ——

51415 13
1 1 1

ir~;v
9 !0 0 13

l
2 18

1
3185

Vancouver, B.C., Canada V6P 6J3 
Tel. (604) 263-2581 - Tlx. 04-54365

/DICE I — ~]

fc CESL A 4 A r\ t\
100-1200 West 73rd Ave U 4 V) " ̂  
Vancouver

L .J
ESERVAT10N DETAILS

Credit invoice-to credit, our^invoice^

no 1961 . ..... .. .................. .... .... ..
.Mr Matt Bolu

Credit amount $76.42

DYMENT IS DUE

OfFICEUSE

op
**,

——

——

i

00

33

-

f-.
3

li .

V 

1

t

i

g

^

Afj

P;
fi

988

———

OH
oooa*'. r-RScg1

|jpi(
3X

k

P^OV

YOA1
LbW

DOCUMENT NUMBERS

— ——

— '~~ —

C^H
IViCE 
-•0-~-^

CREDIT

Jj- * * . - , y

^IAL 5}',i\:'"\,::! ^

— jS-
sBsCi

JO&^us

\;on

|\L:

E:

-v

TAXcS '

WJ
MENflOIP.

1!)^D
— .. — .

___ tlVffiff*.

l.

™.

x̂.

r
" " " AMOUNT DUE

u

--

"2

- . t

l
*. j.

X-^

— ̂

AMOUNT

76 42

"
J3!Cs|J

LHJMT

^

.....

.... ..

TAX

.- —

. —

~**

. —

^J

WERDUE ACCOUNTS SUBJECT TO 
4 6/. INTEREST PER ANNUM.

fW.IWfl'
i /f/M^ci^/t^,



Cominco Enginaaring Services Lid

JOURNAL VOUCHER

TYPE.

P-SEflV A-AOMI 

0-OVT L-SAL6 

D-DAY X-EXP 

F-FIX J-NON REIM8 

C-CASH



C """ -";-~~'—-- 

dwarf COURIER
(Division o l RICHMOND dwarf COURIER LTD.) 

Small in Name — B IG I N RELIABILITY!

2895 Simpson Rd. 
Richmond. B.C. 
V6X 2R2
Dispatch: 278-1935 
Admin: 278-8044

TO:

COMINCO ENGINEERING 
100-1200 WEST 73UD., 
VANCOUVER, B.C. 
V6P 6G5

TERMS. NUT 15 DAYS - 2 V. CHARGED ON ALL OVERDUE ACCOUNTS.

' ™ OAll110* W- - INVOICE NO. I DESCRIPTION 1 ^ - AMOUNT^i^l^^-BAUNCerfrftl

01/31/90 
02/28/90

AGE

AMOUNT

C14013: 
C14022I 119 WAYBILLS;

* 994.00 
^764.10

CURRENT 30 DAYS 60 DAYS 90 DAYS

1,758.10 0.00 0.00 0.00

994.00 
1,758.10

TOTAL

1,758.10

f AID

To



dwarf COUilER
s ' (Division ol RICHMOND dwarl COURIER LTD.)

Admin: 278-8044

SMALL IN NAME

BIG IN RELIABILITY

^-JL2 O Q- WESTJZ3R D.^, 
- ..VANCOUVER, ...B .r,

LIABlL-rrrOF CARRIER IS S4.41 PER KG. OR J50.00 PER SHIPMENT. ALL CLAiMS MUST BE SUBMITTED 
SHIPMENT. PLEASE REFER TO TERMS AND CONDITIONS ON REVERSE SIDE.OFFICE COPY CASH D CHEOUE D



' ' - . ; ' j~. - r--,,dwarf COIL ilER
Dispatch: 278-1935 

,-8044
254119

^\^? ^[vision of RICHMOND dwarf COURIER

[FROM: ^^ PREPAID^] 

COMINCO ENGINEERING
100-1200 WEST 73RD.^
VANCOUVER L B.C.
V'tiP 6G5 CI 4

THIRD PARTY CHARGE

1 Tn 4 KtMONTHAH :' ''i'ftAY^ :. :' -YEAR SMALL i i LJ ./ 1 -.. . . ...i. '' j.'" 1 " f—
j & J Zlf} ^/(^

TO: /) -^ - COLLECT Q

*^Sus nz /#7D~^'60sfafy4377#*z^
v^^/^OOU^f^ *3f~(?*.

,. ,. . , -. ,

TEL.

HOT CD r1. RUSH Kj REG. D 

N/DECONOG ''l RETURN Q CONTRACT D

INSTRUCTIONS NOOF WE|GHT

RE //o j/ /y/y'jL ' KGs
SHIPPERy^'^ HWf DRIVER RECEIVED IN APPARENT GOOD OHDEa" TIME DRIVEN RE TURN RECEIVED IN APP

M NAME
BIG IN RELIABILITY

ADVANCE 
CHARGE

r-ADVANCE
TAMOUNT

WAITING 
TIME

WEIGHT 
CHARGE

DELIVERY 
CHARGE

RETURN 
CHARGE

OTHER

TOTAL

ARENT
T)

* ?2S
TIME DfjIVER

AM. DEL 

P.M.

IMF^RTANT:\tf30C^~rTjsfartfPr*OF CARRIER IS 14.41 PER KG. OR 150.00 F'ER SHIPMENT. ALL CLMMS MUST BL SUBMITTED 
WITHIN 30 DAYS OF SHIPMENT. PLEASE RFFER TO TERMS AND CONDITIONS ON REVERSE SIDE. — r-,

OFFICE COPY CASH D CHEOUE D .



ancoewer-
td

fa.
~ P.O. BOX 39 - FORT LANGLEY. B.C. VOX 1JO 

Telephone (604)888-1323

INVOICE 8870

Customer Order No.

Customer Charg
FOR

Ordered By: 
Cominco Engineering Services Ltd

s Code
Matt Bolu

400- 1200 West 73rd

/O/' -a
l/, 

^

Vancouver, B.C.

QUANTITY

4

'7~o /rZT 

U&L-I

Hl.O

W*ft

DESCRIPTION

THIN SECTIONS

POLISHED THIN SECTIONS

POLISHED ORE MOUNTS (3 S18 ea.'

GROUND * LABELLED THIN SECTION REJECT SLICES

POLISHED MINERAL GRAIN MOUNTS

MINERAL GRAIN

MINERAL GRAIN

THIN SECTION K

THIN SECTIONS

POLISHED THIN SECTIONS

SPAR STAINS 0
ROCK K-SPAR STAINS

CERAMIC PULVERIZER PLATI

l

W-W -

3 D O 

*-v^t^ ,

--

REPORT^

p—— |

;s LAPPED ,- :1 ORIGINAL""~-05.
o

GOODS/SERVICE
HtCElp :'H

, AVK — *"

•MMMBmKzaE:

G.L

•— UM-

i^^

"-•————— ——— f. ...Mf.,..

*r
V...

• JP,

JOB ,'/

vou

!Z!T^ Hill

n^
PGIS

O^cn

•••••M

PAY DATE:

SH

Ip-p

UXTENSll

f rfp
AMOU^
-^SL(

PPING

TOTAL

Shipping Date

COST

S 72.00

4005 .

W-

T
6

M

9qn n n

1-

362.00

rch 1990

,.. ... .. , .....- —J , Via



' 34' . ' ' ' ' ' C COMINCO ENGINEERING LTD ./r 
r/04/90 ' ' CQMpk:aR USAGE INVOICE { SUMMARY \iu)RM)/04/90 

3B No.
USER

VANCOUVER 
APRIL 1990

TOTAL TIME RATE/HR. CHARGES

&CHINE No. 8056 APPLICATIONS ENG. STATION
HMB800303 24:23

OTAL MACHINE 8056

OTALS FOR PROJECT V011

24:23

24:23

5.00 S 121.91 

S 121.91

121.91

:#fe' 
 yr-VA:

t : , .

i; '**""'''""'



age 'No. l 
5/04/90 t

OB NO.

V COMINCO ENGINEERING LTD .C 
COMPUTER USAGE INVOICE (SUMMARY FORM)

USER

ACHINE No. 8018 FULL TIME CAD STATION
FF800386

OTAL MACHINE 8018

TOTAL TIME 

4:34

RATE/HR.

VANCOUVER 
APRIL 1990

CHARGES

10.00 $ 45.67

4:34

OTALS FOR PROJECT 8011 4:34

45.67

45.67



c
COMINCO ENGINEERING SERVICES LTD.

REPRODUCTION USAGE CHARGES
APRIL 1990

USER 
ID.

8011

JOB NUMBER

V011 
BISSET CREEK METALLURGICAL

COPIES RATE AMOUNT 
MADE CHARGED

REVIEW

1ST FLOOR - CANON NP-7550 
1ST FLOOR - MITA DC-313Z 
SRI) FLOOR - CANON NP-8570 
SRI) FLOOR - XEROX 1045 
4TH FLOOR - CANON 6650

O 
O 
O 
O 

32

O 
O 
O 
O 
O

15
15
15
.15
.15

SO.00 
0.00 
0.00 
0.00 
4.80

TOTAL CHARGES 32 S4.80



-day's (fate: 90/05/04-07:10 ' . ' 

count code: V011

COrllNCO ENGINEERING SERVICES LTD. (Vancouver)

^ ocNESIS Telephone Hanagenent Systen V

ACCOUNT CODE DETAIL REPORT

Page 119

Period starting 90/04/07 
ending 90/05/03

Date 

90/04/24 

Totals

Tile Ext. 

08:45 5596 

l calls

Trunk lype 

T002005 C002

.Nuiber Dialed 

1-705-652-3341

Loc Duration 

0:03:29 

0:03:29

Cost 

2.76 

2.76



ft 

t

Cominco Engineering Services Ltd.

Invoice No. 03-CECV011

NORTH COAST INDUSTRIES LTD. 
1270 - 601 WEST HASTINGS STREET 
VANCOUVER, B.C. 
V6B 5A6

ATTENTION: DAVE COPELAND

Dale
90-04-09

Accounting Inqggs ALBRIGHT

(604) 264-5525

Technical Inquiries

Name - VCR: HM BOLU 
Phone- (604) 264-5596

Reference No.
PO f

MARCH, 1990 EXPENDITURES AS ATTACHED

CEC.V01.1 - BISSET CREEK METALLURGICAL TESTWORK

PROFESSIONAL ENGINEERING SERVICES: 
(SEE ATTACHMENT 1)

REIMBURSABLES: 
(SEE ATTACHMENT 2)

TOTAL THIS INVOICE

S 6,503.75

22.47

$ 6,526.22

Remit To — Suite 100 - 1200 West 73rd Avenue 
Vancouver, B.C. V6P 6G5

Net 30 Days 

Interest Charged at V/2% Per Month on Overdue Accounts.



COHINCO ENGINEERING SERVICES LTD.
JS644 CUMULATIVE TIME DISTRIBUTION FOR MAR, ENOINS 90/03/31 
CECVOi-1 BISSET CREEK HETALLUR6ICAL TESTUORK P.O. NO.

90-04-05 

ATTACHMENT l

CHARGE 
CODE

MAN
NAME

REG OVT TOTAL CHARGE CHARGE OVERTIME TOTAL 
HRS HRS HRS RATE AMOUNT PREMIUM AMOUNT

METAL'L ENGINEERS

VOliOlOO 800303 HM BOLU 105.5 2.0 107,5

ACTIVITY TOTALS 105.5 2.0 107.5

CHARGE CODE TOTALS 105.5 2.0 107.5

JOB IOTALS 105.5 2.0 107.5

60.50 6,503.75

6,503.75

6,503.75

6,503.75

0.00 6,503.75

6,503.75

6,503.75

6,503.75



JJ708 CGM1NCO l NGlNf FRING SERVICES l Tt)

CEC.V01 1

JOB

V01 1

CODE

0200 
0200

[li SSt 1 C K Mf IAL l URGICAL 
Rf: IMflURSABl tS

SUPPl I f R NAME

RE PRO CHGf S - MARCH/90 
VCR COMC CHGt S- MARCH/90

TEST WORK 
ATT A CUM E

SUPPLIER 
INVOICE NUMBER

J/E 0002) 
J/L 0 0)28

PAGE: 1

90-04-09 
NT 2

AMOUNT

1 .80 
20.67

JOB TOTAL S22.47



COMINCO ENGINEERING SERVICES LTD. 
REPRODUCTION USAGE CHARGES 

MARCH 1990

USER JOB
ID.

NUMBER COPIES 
MADE

RATE AMOUNT 
CHARGED

8011 V011
B1SSET CREEK METALLURGICAL REVIEW

1ST
1ST
3RD
3RD
4TH

FLOOR
FLOOR
FLOOR
FLOOR
FLOOR

- CANON
- MITA
- CANON
- XEROX
- CANON

NP--7550

DC- 31 3 Z
NP-8570
1045
6650

0
0
0
0

12

0
0
0
0
0

.15

.15

.15

.15

.15

$o
0
0
0
1

.00

.00

.00

.00

.80

TOTAL CHARGES 12 SI. 8 O



Page No. 31 COMINCO ENGINEERING LTD. VANCOUVER
04/02/90A COMPUTER USAGE INVOICE (SUMMARY FORM) MARCH 1990^ ,. .^. ̂  ———————— ————————

JOB No. V011
USER TOTAL TIME RATE/HR. CHARGES

MACHINE No. 8056 APPLICATIONS ENG. STATION
HMB800303 4:08 5.00 S 20.67

TOTAL MACHINE 8056 4:08 $ 20.67

TOTALS FOR PROJECT V011 4:08 S 20.67



Cominco Engineering Services Ltd.

invoice No. © 5-CECV011

NORTH COAST INDUSTRIES LTD, 
1270 -- 601 W E: S T HASTINGS STREET 
VANCOUVER, B.C. 
V6B 5A6

ATTENTION: DAVE CORELAND

Date 90-06-08 

Accounting Inquiries

Phone- (604) 264-5525

Technical Inquiries

Name- VCR : HM BOLU 
Phone- 1 604) 264-5596

Reference No.

HAY, 1990 EXPENDITURES AS ATTACHED

CEC.V01.1 - BISSET CREEK METALLURGICAL. TESTWORK

PROFESSIONAL ENGINEERING SERVICES 
(SEE ATTACHMENT i )

REIMBURSABLES
(SEE ATTACHMENT 2)

TOTAL THIS INVOICE

*254.17

*3,658.92

O 
CD

Remit To — Suite 100 - 1200 West 73rd Avenue 
Vancouver, B.C. V6P 6G5

Net 30 Days
Interest Charged at 1V4W Per Month on Overdue Accounts.



PAGE 190

JS644

CECVOl-1

CHARGE 
CODE

MINING 
V011010D

METAL 1 

V0110100

COMINCO ENGINEERING SERVICES LTD.

CUMULATIVE TIME DISTRIBUTION

BISSET CK METALLURGICAL

MAN 
NO. NAME

800366 F FABIAN <

ACTIVITY TOTALS

L ENGINEERS 
800503 HM BOLU

ACTIVITY TOTALS

CHARGE CODE TOTALS

JOB TOTALS

TESTWORK

REG 
HRS

" 10.0

10.0

39.5

39.5

49,5

49.5

P

OVT 
HRS

10.0

10.0

10.0

10.0

FOR MAY , ENDING

.0. NO:

TOTAL CHARGE 
HRS RATE

10.0 41.00

10.0

49.5 60.50

49.5

59.5

59.5

90/05/31

CHARGE OVERTIME 
AMOUNT PREMIUM

410.00

410.00

2,994.75

2,994.75

3,404.75

3,404.75

90-06-04

ATTACHMENT 1

TOTAL 
AMOUNT

410.00

410.00

2,994.75

2,994.75

3,404.75

3,404.75



JJ70B

CEC. V01

JOB

V01 1

COMINCO ENGINEERING SERVICES LTD

1

CODE

0200
0200
0200
0200
0200

UOl U
l AKf
VCR
VCR
VCR

. H.
M E i
COMI

OISSEI CK MET ALLURGICAl
RE 1MBURSABI E S

SUPP1 1F.R NAME

.M. C/0 #100
E) RESEARCH

' USAGE - MAY/90
PHO'IOCOF'Y CHARGES - MAY/90
UH CIIGES - MAY/90

TESTWORK
AT

SUPPLIER
INVOICE NUMBER

E/A 900521
C 03722
J/t 00203
J/E 00129
J/E 00209

PAGE :

90-06-0
TACMMENT 2

AMOUNT

102.
61 .
A3.
13.
33.

15
bO
26
6b
61

JOB TOTAL 17



F^l- ;c^)L Expense Account
Do not use pencil.

Name

Date
AjL/vAfr o
1 /" S" '/3 0
•3/ 1? A" X "f o

JA M ~ MA^j

Location
VA-tJ&eutf&ti,

it
h

'ftp 'D/in/ifje, TO
/3 r/xr^s , ^^

Sub-totals
Advances from CESL

Cash X^
Transportation S
Other X/"

Sub -total X
Less: Unused air 
fare (attach 
tickets)
Net advances (1)

Distribution of Expense 
Code

\7~, 0 I I C?2LOtP

Total^Ej^gense SCdn.

Disbursements — see instructions on reverse side of form

Daily 
General 
Expense

Q b, A ft. It.
C/v) t^^-C,

S

Hotel 
Accom 
modation

tf-MOtf'b
1 i*3iQ V

S

Trans 
porta 
tion

/""b/2. M z
/P f 0 ,1

S
Employee Expenses Reported
Daily General Expense
Hotel Accommodation ~l
Transportation
Sundry
Entertainment
Total Expenses
Exchange Rate
Total Expense SCdn. (2)

Amount

l c? 2- IS"

Other expenses

Description 
of item
/^f^W/V^
Ft t~M
PJ(-M Prt-ot.e^irJ^
^"7/^/^S '4A/25 P/ i

Brought forward
from reverse

loz \

IO"L li

Sundry
^—fJ^.OO
\), 3-70
Q— /(S- 4^*~
.o~7 PL/rfiJT

^ P&'Oo

S (02.. \S~

Enter 
tainment

Tvrsr/A/^

S
Recap

Ttl. Exp. SCdn. (2) l 02- ( 5~
Less:
Net Advances (1)

S" Balance owing: ) o 'i. \^
— tome ^^M \ c"L. i !"~"
— to CESL
{cheque attached)

Purpose of Trip or Expenditure
fAi2-IOtJ4 M/AJOtt FXPizNS.ie^ fhlCJ-l/SL/tE'^t
7}*Js2.(riG /7^zT {l#uriLSf~ Of TffaT /P&QjTtz'Z.'i
fltc'rf-tQ'b UP To"1 '^SrifTP (̂f^ ^o '

Por Office Use Only
^Uo\ \;e?u OStoo
Ylia2^ o^o a-

:

Debit

-002.

- --

V^

Credit

1 OS 15S

^^
A

Vlr^
2JL, '

Certified as a true accounting Date 
of my/expenses

Approved for distribution Audited by 
and payment

CESL 301



INVOICE

/2TMAKERELD RESEARCH
\_l ̂ A A DIVISION OF FALCONBRIDGE LIMITED

P.O. Box 430, 185 Concession St.. Lakeficld, Ontario KOL 2HO 
Phone: (705) 652-3341 Telex No. 06 962842

Fax No. (705) 6152-6365

05005
NO, C 03722
DATE April 25, 1990

Corninco Engineering Services Ltd 
Suite 100-1200 West 73rd Avenue 
Vancouver, BC V6P 6G5

SENT TO: Mr. Matt Bclu

C '7*7'?

Our Certificate Of Analysis Number(s): 0' ' 0
Our Reference Number: 9054117
Number of Samples: RE: Bissett Creek

Analytical Cost
Qty. Symbol Eilement Unit Price

C(g) *S 2 -Car b (Graphitic) 318.00

i , / ..y - O

ORIGINAL INVOKE
G003S'SSRViCE 

RECEIVED
PRICE

Sample Preparation 
Pulverizing

Long Dist .Phone
Telex

Facsimile
Courier /Spec. Del.

Freight
Custom/Broker 

Storage 
hrs : e

Extras C

TAXES

oaoo

EXTENSION

"/o Discount 
Net Cost

Extras

Less

Assay Cost
3:54.00

MOUNT

554.00

SO. 00 
^54. 00

37.50

Advance Paymen

Invoice Amount

^54. 00

5ol.uC

PLEASE PAY BY INVOICE —Terms: Net 30 days. 2 07o service charge per month on overdue accounts



Page. No. 27 COMINCO ENGINEERING LTD. VANCOUVER 
05/31/9^ COMPUTER USAGE INVOICE {NUMMARY"FORM) MAY 1990

JOB No .™V011
———" USER TOTAL TIME RATE/HR. CHARGES

MACHINE No. 8056 APPLICATIONS ENG. STATION
HMB800303 8:39 5.00 $ 43.26

TOTAL MACHINE 8056 8~f3~9 $ 43.26

TOTALS FOR PROJECT V011 8:39 S 43.26



COMINCO ENGINEERING SERVICES LTD, 
PHOTOCOPY USAGE CHARGES 

MAY 1990

USER JOB 
ID.

NUMBER COPIES 
MADE

RATE AMOUNT 
CHARGED

8011 V011
BISSET CREEK METALLURGICAL REVIEW

1ST
1ST
3RD
3RD
4TH
4TH

FLOOR
FLOOR
FLOOR
FLOOR
FLOOR
FLOOR

- CANON
- CANON
- CANON
- XEROX
- CANON
- MITA

NP-7550
NP-6650
NP-8570
1045
6650

DC- 3 13 Z

0
2

39
0

50
0

0.
0.
0.
0.
0.
0.

15
15
15
15
15
15

$o
0
5
0
7
0

.00

.30

.85

.00

.50

.00

TOTAL CHARGES 91 $13.65



Todi/'s.date* 90/06/06 08:33 

Account coda:

Date

90/05/14 
90/05/22 
30/05/23 
90/06/04 
90/06/04 
90/06/04 
90/06/04

Tine

11:10 
15:57 
15:19 
09:03 
10:13 
11:51 
17:00

Ext.

c c r* r 
JJ3D

5555 
559S
5595
5596
5596
5555

COMINCO ENGINEERING SERVICES LID. (Vancouver) 

GENESIS Telephone Management System

ACCOUNT CODE DETAIL REPORT

Trunk

T002007
T002006
T002009
T002003
T002003
T00200S
T002007

Type

C002
C002
COto
C002
CDco
CO co
CC02

1-705-652-3341
1 -303-987-3907
1-303-986-6350
1-705-652-3341
1-705-652-3341
1-705-652-3341
1-705-552-6365

Loc

ON 
CC 
CO

Page 15S

Period starting 90/05/04 
ending 90/05/04

Duration Cost

0:01:35
0:04:43
0:14:15
0:00:57
0:04:23
0:18:13
0:00:51

1.3B
3.57

10.71
0.59
3.45

13.12
0.69

Totals 7 calls 33.SI



NORTH COAST '^'DUSTRIES LTD.
C"/ PRICE WATEI /USE CENTRE
'-.'•-. # 1270 - 601 WEST HASTINGS STREET

-.'•. VANCOUVER, B.C. V6B 5A6

PAYio^
THE ORDER

C C3SV-

BANK OF MONTREAL 
GRANVILLE St 'RENDER STREET BRANCH

500 - 520 GRANVfLtE STREET 
VANCOUVERir B.C. \V6C 1W7

FOR..

NORTH COAST [NDUSTRIES L-TD.

PER

l
"•OD i a s B"- i:ofl 120-00 3q-"

100 DOLURS

C.'

AG 07
INK IF MBNTREAL 8
ANCOUVBR REGIONAL S 

DATACENTWE *



NORTHCOAST INDUSTP'^S LTD
1270 - 601 WEST HASTINk .TREET 

VANCOUVER, B.C. V6B 5A6

PAYio
THE ORDER OF".

BANK b^ MONTREAL
GFiANVILLE Si P E tfoER ,STRE EiT BRANCH

500 - 5 20 GRANVLLLE STREET
VANCOUVER, Blcv;,V6C 1 W7

FOR.

HOB i

NORTHCOASTNDUSTRIES LTD.

/OOOiOOOOOO/

OY ^ 09
•IK If HINTIEAL
ANCOUVm REGIONAL 

DATA CEMTRE



Cominco Engineering Services Ltd.

Invoice No. 06~ CECV01 1

•iORTH OGAS'i INDUS'1 R] ES LTD, 
270 - 601 W t.: .S'T HASTINGS S "f R f Hi: 

'' A N C; D [J VE: R , D , C ,

A "l' "l i:: NT ] UN : D A Vi::" COPE: I.. AND

Date 9O-O7--10

Accounting Inquiries

Phone- ( 604) 264 —15525

Technical Inquiries

Name - w'CR : H M B O L Li
Phone- 1604) 264-5596 

Reference No.

j u N i- , i v 9 o i- x p i;:. N D i't u R L s A S A T i A c H E P
C E C . V 01 , i - B J S S t: T f: R E E K ri E T A I.. I... U R GIC A i... T E S T W O R K

P R O l- ES SIGNAL. ENG I HE E R IN G SERVICES 
(S EE AT TA CHM ENT 1 )

REIHBURSAM..ES
(SEE ATI A C H h EN'l 2 ''

TOTAL THIS INVDI CE

Remit To — Suite 100 - 1200 West 73rd Avenue 
Vancouver, B.C. V6P 6G5

Net 30 Days 

Interesl Charged at IWSt Per Month on Overdue Accounts.

309



PAGE 191 COMINCO ENGINEERING SERVICE'S LTD. 

JS644 CUMUIAIIVF TIME DISTRIBUTION FOR JUN , ENDING 90/06/31 

CECV01-1 EllSStl CK M tl A LL URGI CAI- IF: SI WORK P.O. NO:

CHARGE MAN 
CODE NO.

V01

V01

V01

V01

V01

MINING 
10100 80038G F

ACT

FNGINCFR1NG QUAI 
10100 800? ?9 RJ

ACT

MtCH GENERAL 
10100 800066 TH

ACT

PIPING 
10100 800088 SE

ACT

NAME

F AD I AN

1 Vll Y TOT AL S

11 V 
1 UCKE R

1 Vll V TOT Al S

m t R
WIT Y TOTAl S

SCHROEDER

WHY TOTALS

MF! Al 'L FNGINFFRS 
10100 800303 MM 001 U

ACT

CHARGE

WHY 101 Al S

CODF TOTALS

JOE) TOTALS

REG 
MRS

2.

2,

7 .

7

26.

2G.

17 .

17 .

y. 1 1 b .

115.

167.

167.

.0

. 0

.0

.0

.0

.0

.0

,0

b

r(

.5

.Ei

OVT TOTAL CHARGE 
MRS MRS RATE

2 ,

2,

2.0 9 .

2.0 9 .

2.0 28

2.0 28,

17

17.

24.0 139.

?4.0 139,

28.0 195,

28.0 195.

. 0 41 .00

.0

.0 70.00

.0

. 0 60.50

.0

. 0 41 .00

.0

.5 60.50

.5

.5

.5

CHARGE 
AMOUNT

82,

82,

630,

630

1 , 694 .

1 .694.

697.

697 .

8,439.

8 .439.

1 1 .542.

1 1 ,542.

90- CI/- CM 

ATTACHMENT 1 ^tt

OVERTIME TOTAL 
PREMIUM AMOUNT

.00

.00

.00

.00

.00

.00

.00

.00

.75

. 75

. 75

. 75

82.

82.

630,

630 ,

1 ,694 ,

1 .694 .

697.

697,

8 .439,

8 .439,

1 1 , 1)4?.

1 1 ,542 .

.00

.00

.00

. 00

.00

.00

.00

.00

. 75

. 7b

. 75

. 75



JJ708 COMINCO ENGINEERING SERVICES L. TD

CEC. V01 1

JOB

V01 1

CODE

CI? 00 
0?00 
0200 
0200

SUP

PAGE : 1

[llSSn CK MET At LLIRGICAL TESTWORK 90-07-10 
RF IMEIURSABLES ATTACHMENT 2

PL IER NAME

L AKE FIELD RF SEARCH 
VCR COMP USAGE - JUNE/90 
VCR PHOTOCOPY - JUNE/90 
VCR T il CHGE S - JUNE/90

SUPPLIER 
INVOICE NUMOER

C 03877 
J/E 00115 
J/E 00090 
J/E 00186

AMOUNT

326 
551 
24 
98

.00 

.23 

.30

. 15

JOB TOTAL 1999.68



l 785 652 636b
JLIN CiS '90 15:47 LftKCriEILD Rf:SERRCH7Q5-C5Z--6365 P. 5/5

INVOICE

/Zfl LAKEFIELD RESEARCH
\_JL^A A DIVISION Of FALCONBRIDGE LIMITED 

P.O. Box 430, 185 Concession St., lakeficld. Ontario KOL 2HO 
Phone: (705) 652-3341 Telex No. 06 962842

Fax No, (705) 652-6365

Cominco Engineering Services Ltd. 
Suite l CO-i 200 West 73rd Avenue 
Vancouver, BC V6P 6G5

06 010 -ri
NO, C 03877
DATE "*June 6," 1990

SENT TO: ?vlr - Matt

Our Certificate Of Analysis Number(s):
Our Reference Number:
Number of Samples: KE- Disset-t Creek - Graphitic Carbon
Analytical Cost

Qty. Symbol Element Unit Price
-~~. . .... - . ....JJL..~J^ii,^..l- Carl:5 - graphitic

r~ Manhcurs
3.18.00 

.00

Long Dist .Phone 
TfUx

: facsimile 
Courier /Spec. Del. 

Freight
Custom /Broker 

Slorag?

"/o Discount 
Net Cost

Extras 

Less

.__.......____j

Assay Cost
0:216.00 
5110.00

x

S32&.QG

30.00
5326.08

invoice Amount

^326.00
s

S326.00

~*fxo.uu

PL TASJE BY iN VOICE - Terms: Wet 30 days. 2^ service charge par mtmth on overdue accounts



Page No. l COMINCO ENGINEERING LTD. VANCOUVER 
07/04/9^ ^ COMPUTER USAGE INVOICE (SUMMARY FORM) JUNE 1990

JOB No.
7 V~ USER TOTAL TIME RATE/HR. CHARGES

MACHINE No. 8018 FULL TIME CAD STATION
FF800386 10:09 10.00 $ 101.51

TOTAL MACHINE 8018 To709 $ 101.51

TOTALS FOR PROJECT 80*1 1 0T09 $ 101. 5Tx



Page No. 33 COMINCO ENGINEERING LTD. VANCOUVER 
07/04/90 COMPUTER USAGE INVOICE (SUMMARY~FORM) JUNE 1990

JOB N
USER TOTAL TIME RATE/HR. CHARGES

MACHINE No. 8004 FULL TIME CAD STATION
RBW800159 2:58 14.00 $ 41.53

TOTAL MACHINE 8004 2T58 $ 41.53

MACHINE No. 8044 FULL TIME CAD STATION
SES800088 13:39 14.00 $ 191.08

TOTAL MACHINE 8044 13T39 $ 191.08

MACHINE No. 8056 APPLICATIONS ENG. STATION
HMB800303 43:25 5.00 $ 217.11

TOTAL MACHINE 8056 43:25 S 217.11

TOTALS FOR PROJECT V011 60:02 S 449.72



COMINCO ENGINEERING SERVICES LTD. 
PHOTOCOPY USAGE CHARGES 

JUNE 1990

USER 
ID.

JOB NUMBER COPIES 
MADE

RATE AMOUNT 
CHARGED

8011 VOll
BISSET CREEK METALLURGICAL REVIEW

1ST
1ST
3RD
3RD
4TH
4TH

FLOOR
FLOOR
FLOOR
FLOOR
FLOOR
FLOOR

- CANON
- CANON
- CANON
- XEROX
- CANON
- MITA

NP-7550
NP-6650
NP-8570
1045
6650

DC-3 13 Z

0
3

46
59
54
0

TOTAL CHARGES 162

0.15
0.15
0.15
0.15
0.15
0.15

$0.00
0.45
6.90
8.85
8.10
0.00

$24.30



COMINCO ENGINEERING SERVICES LTD. 
PHOTOCOPY USAGE CHARGES 

JUNE 1990

USER 
ID.

JOB NUMBER COPIES 
MADE

RATE AMOUNT 
CHARGED

8011 V011
BISSET CREEK METALLURGICAL REVIEW

1ST
1ST
3RD
3RD
4TH
4TH

FLOOR
FLOOR
FLOOR
FLOOR
FLOOR
FLOOR

- CANON
- CANON
- CANON
- XEROX
- CANON
- MITA

NP-7550
NP-6650
NP-8570
1045
6650

DC- 3 13 Z

0
3

46
59
54
0

0.15
0.15
0.15
0.15
0.15
0.15

$0.00
0.45
6.90
8.85
8.10
0.00

TOTAL CHARGES 162 $24.30



oday's date: 90/07/08 07=57 

iccount code: von

Date

90/06/06 
90/06/11 
90/06/11 
90/06/18 
90/06/18 
90/06/18 
90/06/18 
90/06/19 
90/06/19 
90/06/19 
90/06/19 
90/06/19 
90/06/25 
90/06/25 
90/06/25 
90/06/25 
90/06/26 
90/06/27 
90/06/27 
90/06/27 
90/06/28 
90/06/28

Tile

11:31 
11:57 
12:32 
10:23 
10:24 
12:08 
13:48 
08:15 
08:19 
08:28 
15=12 
16:01 
09=56 
13=17 
13:20 
14=40 
08=28 
08=40 
12=56 
13 = 20 
11=29 
12 = 50

COfllNCO ENGINEERING SERVICES LTD. (Vancouver! 

GENESIS Telephone rtanageaent Systei

ACCOUNT CODE DETAIL REPORT

Page 171

Period starting 90/07/01 
ending 90/07/08

Ext.

5596
5576
5555
5596
5596
5596
5596
5596
5596
5596
5596
5596
5596
5596
5596
5596
5596
5596
5596
5596
5596
5596

Trunk

T002006
T002003
T002004
T002004
T 002004
T002001
T002008
T002009
T002001
T002004
T002004
T002007
T002002
T002007
T002002
T002009
T002008
T002008
T002007
T002002
T002009
T002004

Type

C002
C002
C002
C002
C002
C002
C002
COCO
C002
C002
C002
C002
C002
C002
C002
COco
C002
C002
C002
C002
COco
C002

. .....Nuiber Dialed

1-705-652-3113
1-414-769-4300
1-414-747-0338
1-819-597-2911
1-819-597-2911
1-819-597-2911
1-819-597-2911
1-705-682-0649
3-819-597-2911
1-416-335-4555
1-705-675-1123
1-705-675-1123

1-865-2271
1-865-2271

1-306-931-0801
1-216-676-2212
1-216-676-2400
1-216-676-2400
1-306-931-0801

1-865-2271
1-306-931-0801
1-306-931-0801

Loc

ON 
HI 
UI 
PO 
PQ 
PO 
PO 
ON 
PQ 
ON 
ON 
ON 
BC 
BC 
SK 
OH 
OH 
OH 
SK 
BC 
SK 
SK

Duration

0:13:13 
0=04=41 
0:02=11 
0=00=39 
0=01:45 
0:04=07 
0:01=33 
0:02=13 
0=04:45 
0:02:57 
0:02M1 
0:00=45 
0:04=23 
0=00=21 
0=11:07 
0:00=51 
0:15:13 
0:18:05 
0:22=23 
0:01:31 
0:00=59 
0:14:57

Cost

9.66
3.69
2.21
0.69
1.38
3.45
I.38 
2.07 
3.45 
2.07 
2.07 
0.69 
2.05 
0.60 
8.28 
0.74
II.79
14.00
15.88
0.96
0.69
10.35

Totals 22 calls 2:11=20 98.15



o

Cominco Engineering Services Ltd.

Invoice N o. 07-CECV011

NORTH COAST INDUSTRIES LTD. 
1270 - 601 WEST HASTINGS STREET 
VANCOUVER, B.C. 
V6B 5A6

ATTENTION: MR. DAVE COPELAND

Date 9 0-08-10

AcCOUnt 'nWALBRIGHT 
Phone- (604) 264-5525
Technical Inquiries

Name- VCR; HM BOLU
Phone- (604) 264-5596

Reference No.

JULY, 1990 EXPENDITURES AS ATTACHED

CEC.V01.1 - BISSET CREEK METALLURGICAL TESTWORK

PROFESSIONAL ENGINEERING SERVICES: 
(SEE ATTACHMENT 1)

REIMBURSABLES: 
(SEE ATTACHMENT 2)

TOTAL THIS INVOICE

9 7 ,426.00

542.99

S 7,968.99

Remit To — Suite 100 -1200 West 73rd Avenue 
Vancouver. B.C. V6P 6G5

Net 30 Days 
Interest Charged at l Vi % Per Month on Overdue Accounts.



PAGE 161 COMINCO ENGINEERING SERVICES LTD. 

JS644 CUMULATIVE TIME DISTRIBUTION FOR JUL , ENDING 90/07/31 

CECVOl-1 BISSET CK METALLURGICAL TESTWORK P.O. NO:

CHARGE MAN 
CODE NO. NAME

V01

VOl 
VOl

VOl

VOl

VOl

MINING 
10100 800386 F FABIAN

ACTIVITY TOTALS

PROJ OFFICE SERVICES 
10100 800188 SE WOODHOUSE 
10100 800278 DJ WILLIAMS

ACTIVITY TOTALS

MECH GENERAL 
10100 800096 WJ ROSS

ACTIVITY TOTALS

PIPING 
10100 800088 SE SCHROEDER

ACTIVITY TOTALS

METAL'L ENGINEERS 
10100 800303 HM BOLU

ACTIVITY TOTALS

CHARGE CODE TOTALS

JOB TOTALS

REG 
HRS

14

14

20 
4

24

1

1

5

5

95

95

139

139

.0

.0

.5

.0

.5

.0

.0

.0

.0

.0

.0

.5

.5

OVT TOTAL CHARGE 
HRS HRS RATE

14.

14.

6.5 27. 
4.

6.5 31 .

1 .

1 .

5.

S.

95.

95.

6.5 146.

6.5 146.

0 41 .00

0

0 27.50 
0 27.50

0

0 47.00

0

0 41 .00

0

0 60.50

0

0

0

CHARGE 
AMOUNT

574

574

742 
1 10

852

47

47

205

205

5,747

5.747

7,426

7,426

90-08-03 

ATTACHMENT 1

OVERTIME TOTAL 
PREMIUM AMOUNT

.00

.00

.50 

.00

.50

.00

.00

.00

.00

.50

.50

.00

.00

574

574,

742. 
110

852

47

47

205

205

5,747

5. 747

7,426

7 .426

.00

.00

.50 

.00

.50

.00

.00

.00

.00

.50

.50

.00

.00



JJ708 

CEC.V011

COMINCO ENGINEERING SERVICES LTD

BISSET CREEK METALLURGICAL TESTWORK 
REIMBURSABLES

PAGE: l 

90-08-10

ATTACHMENT 2

JOB

von

CODE SUPPLIER NAME
SUPPLIER 

INVOICE NUMBER AMOUNT

0200
0200
0200
0200

DWARF COURIER LTD.
VANCOUVER COMPUTER CHARGES -
VANCOUVER PHOTOCOPY CHARGES
DWARF COURIER LTD.

JULY/90
- JULY/90

J/E 00061
J/E 00111
J/E 00041
C140630

S10.00
386.69
139.05

7.25

JOB TOTAL 3542.99



OO'O!

OS 'L.

St: E

OS"

CD'QS
00-02

i

OOL.V

15 /A 
M0A

/Z.U.

a-/

i-9715

io

0)

10)

0) i

19)1 
OS l 
(Oil

OS'1
ion
101 l

lot? S
o
i is

QSIj 
OS'1

OS/j



dwarf COURIER
(Division of RICHMOND dwarf COURIER LTD.)

Small in Name — BIG IN RELIABILITY!

2895 Simpson Rd. 
Richmond, B.C. 
V6X 2R2
Dispatch: 278-1935 
Admin: 278-8044

' [06 OOg
i

TO:

COMINCO ENGINEERING 
100-1200 WEST 73RD., 
VANCOUVER, B.C. 
V6P 6G5

TERMS: NET 15 DAYS - 2 0Xo CHARGED ON ALL OVERDUE ACCOUNTS.
TRANSACTION INVO ,CENO. DESCRIPTION

03/31/90 
04/30/90

dwarf COURIER
(DMlton W MCNMOMO O—rt COUWEN LTD.)

2895 Simpson fld. 
Richmond, B.C. 
V6X 2R2

REMITTANCE S'lUB

AMOUNT REMITTED.

INVOICE NO

C140430
B

04/30/90

INVOICE DATE l ACCOUNT NO.

C14

PLEASE CHECK INDIVIDUAL INVOICES PAID.

1,063.85
2,152.45

O DAYS 90 DAYS

INVOICE NO AMOUNT DUE

0140331 
C140430

1,063.65
1,088.60

TOTAL

2,152.45



dwarf COURIER
(Division of RICHMOND dwarf COURIER LTD.)

Dispatch: 278-1935 
Admin: 278-8044

WAYBILL
NO. J3HPT

MONTH SMALL (N NAME
S/G /A/ RELIABILITY

PREPAID

COMINCO ENGINEERING
100-1200 WEST 73RD..

THIRD PARTY CHARGE

TO: y COLLECT Q

&D.

HOT

N/D ECONO

RUSH D 

RETURN D

REG. D 

CONTRACT D
INSTRUCTIONS NO. OF 

PIECES

l

WEIGHT

LBS.

KGS.

ADVANCE 
CHARGE

CHARGE

DELIVERY 
CHARGE
RETURN 
CHARGE

OTHER

m
VPN& 

DEL,
RETURN RECEIVED IN APPARENT 
"~~ ORDER. (PLS. PRINT)

TIME
A.M 

P.M.

CARRIER IS 44 41 PER KG OR S5D.OO PER SHIPMENT. ALL CLAIMS MUST BE SUBMITTED 
WITHIN 30 Di'vS OF SHIPMENT PLEASE REFER TO TERMS AND CONDITIONS ON REVERSE SIDE. —

OFFICE COPY CASH u

DRIVER 
DEL.

CHEQUE Q

iU!i^^



Page No. 27 COMINCO ENGINEERING LTD. VANCOUVER
199007/30/90 COMPUTER

JOB No .™V011
USER

MACHINE No. 8018 FULL TIME CAD 
FF800386

TOTAL MACHINE 8018

MACHINE No. 8044 FULL TIME CAD 
SES800088

TOTAL MACHINE 8044

MACHINE No. 8051 FULL TIME CAD 
WJR800096

TOTAL MACHINE 8051

MACHINE No. 8056 APPLICATIONS 
HMB800303

TOTAL MACHINE 8056

USAGE INVOICE (SUMMARY FORM)

TOTAL TIME RATE/HR.

STATION 
14:00 14.00

14:00

STATION 
5:13 14.00

5:13

STATION 
2:06 14.00

2:06

ENG. STATION 
17:39 5.00

17:39

JULY 

CHARGES

$ 

$

$ 

$

$ 

$

S
s

196.00

196.00 

73.04

73.04 

29.40

29.40 

88.25

88.25

TOTALS FOR PROJECT V011 38 : 58 $ 386.69



COMINCO ENGINEERING SERVICES LTD. 
PHOTOCOPY USAGE CHARGES 

JULY 1990

USER JOB 
ID.

NUMBER COPIES 
MADE

RATE AMOUNT 
CHARGED

8011 V011
BISSET CREEK METALLURGICAL REVIEW

1ST
1ST
3RD
3RD
4TH
4TH

FLOOR
FLOOR
FLOOR
FLOOR
FLOOR
FLOOR

- CANON
- CANON
- CANON
- XEROX
- CANON
- MITA

NP-7550
NP-6650
NP-8570
1045
6650

DC-313Z

0
0

769
0

158
0

0.
0.
0.
0.
0.
0.

15
15
15
15
15
15

$o
0

115
0

23
0

.00

.00

.35

.00

.70

.00

TOTAL CHARGES 927 $139.05





jffcfwarf COURIER
(Division at RICHMOND dwarf COURIER LTD.)

Small in Name — BIG IN RELIABILITY!

150-2981 Simpson Rd. 
Richmond, B.C. 
V6X 2R2
Dispatch: 278-1935 
Admin: 278-8044

dwarf COURIER
ffiMiHn tt MCNMONO dwirt COUMER LTD.)

150 - 2981 Simpson Rd 
Richmond. B.C. 
V6X 2R2

RE. UB

AMOUNT REMITTED.

COMINCO ENGINEERING 
100-1200 WEST 73RD., 
VANCOUVER, B.C. 
V6P 6G5

ERMS: NET 15 DAYS - 2 "/o CHARGED ON ALL OVERDUE ACCOUNTS. PLEASE CHECK INDIVIDUAL INVOICES PAID

F TRA OA*TET'ON 1 INVOICE NO j DESCRIPTION AMOUNT BALANCE

06/30/90

AGE

AMOUNT

C140630 138 WAYBILLS 783.73

CURRENT 30 DAYS 60 DAYS 90 DAYS

783.73 0.00 0.00 0.00

783.73

TOTAL

783.73

INVOICE NO l AMOUNT DUE



JP dwarf COURIER
^^^ (Division of RICHMOND dwarf COURIER

FROM. PREPAID g]

COMINCO ENGINEERING "T& 11
100-1200 WEST 73RD. ,
VANCOUVER. B.C.
V6P 6G5 C14

THIRD PARTY CHARGE

liraiTnj TT

^S(J\^G.
(n/rtffi ^j
V?AIA,CC)
VfoGr

HOT t! 

N/DECONO C

INSTRUCTIONS

j (m\.\Jt\bCXL
1 / 'RE v on

SHIPPER: TIME DRIVER! tiECElVEDlN

A-SJ^^ p^Wiik
APPABENTQOOOC

- ' '•gftHK: '..."Sv-
yi^u^-r^- fyT^fiF-- "/"l -1 ^--:

Dispatch: 278-1935 NoYBILL 
Admin: 278-8044

JTH. ;. .DAY-: ';, .; * YEAR - SMALi

[p 3.1 ^tO
COLLECT Q

lino CM-

uv/^Vn ^.0.
r^fo TEL

RUSH JS^ REG. D 

RETURN D CONTRACT D

NO. OF WEIGHT PIECES WE"3*1

1 i p**
,. ...— ,.

f KGS.

JROERSi TIME DRIVER RETURN RECEIVED IN APP
*-"- r'-59J — ——— DH- GOOD ORDER. (PLS. PRINslum

i

287904
W NAME 
BIG IN RELIABILITY

ADVANCE 
CHARGE

ADVANCE 
AMOUNT
WAITING

WEIGHT 
CHARGE

DELIVERY 
CHARGE

RETURN 
CHARGE

OTHER

..y*r*Kr,V--;..,ipfe
ARENT

^i^fe^"^'•'Z'&t'-f'j.-"- ^j**^^

TIME DRIVER
A.M. DCL 

P.M.

IMPORTANT: MAXIMUM LIABILITY OF cVflRIER/S S4V1 PER KG OR S50 00 PER SHIPMENT. ALL CLAlM^MUST BE SUBMITTED 
WITHIN 30 DAYS OF SHIPMENT PLEASE REF2R TO TERMS AND CONDITIONS ON REVERSE SIDE. ^ m

OFFICE COPY ^~~- CASH a CHEOUE n

^^S^



iominco Engineering Services Ltd.

100 -1200 West 73rd Ave., Vancouver, B.C., Canada V6P 6G5 1 Tel. (604) 264-5500 1 Telex 04-55357; Fax (604) 264-5555

September 17, 1990

North Coast Industries Ltd. 
1270 - 601 West Hastings Street 
Vancouver, B.C. 
V6B 5A6

Attention: Dave Copeland

Dear Sir:

Re: Bisset Creek Metallurgical Testwork

Please find enclosed our August, 1990 invoice with respect to the 
above mentioned project:

August Invoice fOS-CECVOll $ 2,588.13

Should you have any questions, please call. 

Regards,

G.R. Albright 
Revenue and Project 
Accounting Manager

GRA/cjb

End .

VANCOUVER' TRAIL - CALGARY - SASKATOON



Cominco Engineering Services Ltd.

Invoice No. 08-CECV01 i

NORTH COAST INDUSTRIES LTD. 
1270 - 601 WEST HASTINGS STREET 
VANCOUVER, B.C. 
V6B 5A6

ATTENTION: DAVE COPELAND

Date 90-09-1 i

Accounting Inquiries

Phone- (604) 264-5525

Technical Inquiries

Name- VCR : HM BQLU
Phone- (604) 264-5596 

Reference No.

!i

AUGUST, 1990 EXPENDITURES AS ATTACHED

CEC.V01.1 - BISSET CREEK METALLURGICAL TESTWORK

PROFESSIONAL ENGINEERING SERVICES 
(SEE ATTACHMENT 1)

REIMBURSABLES
(SEE ATTACHMENT 2)

TOTAL THIS INVOICE

*2,450.25

*137.88

42,588.13

Remit To — Suite 100 - 1200 West 73rd Avenue 
Vancouver, B.C. V6P 6G5

Net 30 Days
Interest Charged at 1V4N Per Month on Overdue Accounts.

(1807o Per Annum)
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JS644

CECVOl-1 BISSET

CHARGE MAN 
CODE NO .

COMINCO ENGINEERING SERVICES

CUMULATIVE TIME

CK METALLURGICAL TESTWORK

REG
NAME HRS

DISTRIBUTION

OVT 
HRS

P

FOR AUG ,

. 0. NO:

LTD.

ENDING

TOTAL CHARGE 
HRS RATE

90/08/31

CHARGE 
AMOUNT

90-09-05

ATTACHMENT 1

OVERTIME TOTAL ^B 
PREMIUM AMOUNT

METAL'L ENGINEERS 
V0110100 H00303 HM BOLU

ACTIVITY TOTALS

CHARGE CODE TOTALS

JOB TOTALS

40.5

40.5

40.5

40.5

40.5

40.5

40.5

40.5

60.50 2,450.25

2.450.25

2,450.25

2,450.25

2 . 450.25

2.450.25

2,450.25

2,450.25



JJ708 

CEC.V011

COMINCO ENGINEERING SERVICES LTD

BISSET CK METALLURGICAL TESTWORK 
REIMBURSABLES

PAGE: 1 

90-09-1 1
ATTACHMENT 2

JOB CODE SUPPLIER NAME
SUPPLIER 

INVOICE NUMBER AMOUNT

VOl l 0200 
0200 
0200

DWARF COURIER LTD.
VCR COMP CHGES JULV/90
VCR PHOTOCOPY - AUG/90

C140731 
J/E 00027 
J/E 00077

20.00
116.08

l .80

JOB TOTAL

m



File Note
By Date
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(Division of RICHMOND dwarf -C-M

Small in Name — BIG IN RELIABILITY!
LTD.)

08005

TO:

COMINCO ENGINEERING 
100-1200 WEST 73RD. 
VANCOUVER, B.C. 
V6P 6G5

INVOICE NO.

C140731
IN.UICEOATE l ACCOUNT NO.

I
TERMS: NET 15 DAYS - 2 Vo CHARGED ON ALL OVERDUE ACCOUNTS.

TRANSACTION 
DATE INVOICE NO. DESCRIPTION



Admin::

COMINCO ENGINEERING
10Q-120P WEST 73RD

RECEIVED IN APPARENT GOOD ORDER. .

MPORTANT MAXIMUM LIABILITY OF CARRIER IS~S4.4! PE^ KG. OR sSb.OO PER SHIPMENT. ALL CLAIMS MUST BE SUBMinEO 
WITHIN 30 DAYS OF SHIPMENT PLEASE REFER TO TERMS AND CONDITIONS ON REVERSE SIDE. CASH p

OFFICE COPT
CHEQUE D

dwarf COURIER
(Division of RICHMOND dwarf COURIER LTD.)

Dispatch: 278-1935 
Admin: 278-8044

WAYBILL 
NO 287931

SMALL IN NAME
BIG IN RELIABILITY

COMINCO ENGINEERING
100-1200 WEST 73RD. 
VANCOUVER. B.C.

THIRD PARTY CHARGE
HOT 

N/DECONO D

RECEIVED IN APPARENT GOOD^ORDERX 
(PLS. PRINTJ

UHN RECEIVED IN APPARENT
GOOD ORDER. (PLS PRINT)

^H^rlVU M A PH ITY OF CARRIER IS S4 41 PER PER SHIPMENT. ALL CLAIMS MUST BE SUBMITTED
REFER TO TERMS AND CONDITIONS ON REVERSE SIDE 

OFFICE COPY



USER

No. 8059 SECRETARIAL STATION
SEW800188

[XTAL MACHINE 8059

LCHINE No. 8065
SEW800188

MACHINE 8065 

TALS FOR PROJECT V01F

0:22 

"5T22

22:51 

22:51

23:13

VANCOUVER
JULY 1990

TOTAL TIME RATE/HR. CHARGES

5.00 $ 

$

1.83 

TT83

5.00 $ 114.25 

$ 114.25

116.08



COMINCO ENGINEERING SERVICES LTD. 
PHOTOCOPY USAGE CHARGES 

AUGUST 1990

USER JOB 
ID.

NUMBER COPIES 
MADE

RATE AMOUNT 
CHARGED

8011 V011
BISSET CREEK METALLURGICAL REVIEW

1ST
1ST
3RD
3RD
4TH
4TH

FLOOR
FLOOR
FLOOR
FLOOR
FLOOR
FLOOR

- CANON
- CANON
- CANON
- XEROX
- CANON
- MITA

NP-7550
NP-6650
NP-8570
1045
6650

DC-313Z

TOTAL CHARGES

0
0
0
0

12
0

12

0
0
0
0
0
0

.15

.15

.15

.15

.15

.15

$0.
0.
0.
0.
1.
0.

Si.

00
00
00
00
80
00

80



NORTH COAST l' JSTRIES LTD.
PRICE WATERHoUSE CENTRE

#1270 - 601 WEST HASTINGS STREET
VANCOUVER, B.C. V6B 5A6

PAYio

BANK'OF'MaNTREA.L
GRANVILLE 'A.•RENDER STREET BRANCH

500 - 520-^ANVlLVEfSTReET
VANCOUVE'R, B .x:.; v'ep.iw?

i E0'"0a n:

1318

oo

100 DOLLARS

NORTH COAST INDUSTRIES LTD.

/ooooflooaoQ,'1

PER

SE 04
K II JUITIEU

VAMCOUVBt KOIONM. l 
VAT* CENTRE '



NC 'H COAST INDUSTRIES LTD.
, ^ - 1177 WEST HASTINGS STREET

VANCOUVER, BC V6E 2K3
PHONE 681-0799

0132

RE

DD Bank of Montreal
VANCOUVER MAIN OFFICE
FIRST BANK TOWER, 595 BURRARD ST
VANCOUVER, B.C. V7X 1L7

ii'OQOli E"1 iIQQOUOOOli: .'•OOOiESOOOO,'1

//ft
I *^^^

^

•fcfc/W
* tjh... i

h MV '91' 13
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cr. '^

L 4 
-O
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o 1

ORTECH
R^ N A T l O N A L

2395 Speakman Drive 
Mississauga, Ontario L5K 1B3 
14! 61 822-4111 
Telefax (4161 823-1446

INVOICE

^ 1 4976

ISSUED TO North Coast Industries Ltd. 
200 Granville St. j 
Suite 1575 ' 
Vancouver, B.C.

Attn: David J. Copeland

DATE March 15, 1990

TERMS: PAYABLE UPON RECEIPT
1-1/2* PER MONTH ON PAST DUE ACCOUNTS

YOUR ORQER NUMBER

Signed Proposal
OUR REPORT NUMBER

P-6226 CI
DEPARTMENT

41-11318

Bench, and yPilot Plant testing of Bissett Creek Deposit

• L 3 v, T

m
l WIHiUdH l.Hj^\i Hil^

PLEASE P AY FROM THIS INVOICE - N O STATEMENT S ENT

I/UHITE a BLUE: Customer GREEN 4 CANARY: Accounting PINK Si GOLD: Department
(A Division of ORTECH Corporation) . .

$2,820.35



NORTHCOAST INDUSTR'"" LTD.
1270 - 601 WEST HASTING.. /BEET 

VANCOUVER, B.C. V6B 5A6
0024

PAYro.

NORTHCOAST INDSTRIES LTD.BANK OF MOtt/REAL
GRANVILLE Si PENDER STREET BRANCH 

500 - 520 GRANVILLE STREET i 
VANCOUVER, B.C. V 6C 1W7

FOR-

••oaoQ Eitii* '"aa i2Q'"Oo n: ga go a s.

0861 r*

TOR "ONT. "

o
G-

O ^r^

-9DCC29

CO

X'. --- --



ORTECH
ERNATIONAl

2395Sp*jkmanOnve 
Missisuuga, Onuno ISK 183 
(4161822-4111 (6001268-5390 
Telefax (416) 823-1446

INVOICE

14357

ISSUED TO North Coast Industries Ltd. 
200 Oranville st. 
Stii t R 1575 
Vancouver, B.C.

Attn: David .T. Cooelar.d

DATE February 15, 1990

TERMS: PAYABLE UPON RECEIPT 
M/2% PER MONTH ON PAST DUE ACCOUNTS

YOU ft ORDER NUMBER

Sirred
OUR REPORT NUMBER

P-6?.."?6 CI
DEPARTMENT

41-11318

Bench and Pilot Plant testing of Bissett Creek deposit ore

Advance t 
inv. 14?57~

Amount d vie.

9,500.00 
in,324.60

,v

PLEASE PAY FROM THIS INVOICE - NO STATEMENT SENT

COPIES WH'TE&BUUE Customer GREEN a CANARY Accounting PiNK 81 G OLD: Department
(A Division of ORTECH Corporation)



OR TECH
l N f E R N A T l O N A L

INVOICE

16329
2375 Speakrrun Drive 
Missisuuga, Onuno L5K IB3 
(416)822-4111 
Telefax (416) 823-1446

ISSUED TO North Coast Industries 
601 West Hasting St. 
Suite 1270 
Vancouver, B.C. 
B6B 5A6

ltd. DATS April 24, 1990

TERMS: PAYABLE UPON RECEIPT
M/2% PER MONTH ON PAST DUE ACCOUNTS

YOUR ORDER NUMBER OUR REPORT NUMBER

CREDIT NOTE

To adjust invoice #14357 dated February 15, 1990

Invoice 14357 
Cr. note

Balance owing

10,824.60
3.060.95

7,763.65

COPIES

PLEASE PAY FROM THIS INVOICE - NO STATEMENT SENT

WHITE 4 BLUE Customer GREEN i CANARY: Accounting PINK Si G OLD: Department
(A Division of ORTECH Corporation)

C$3,060.95) 

CREDIT



NORTHCOAST INDUS-"-'ES LTD.
1270 - 601 WEST HASTI. ,S STREET 

VANCOUVER, B.C. V6B 5A6

\f 0 003

PAYrc
THE ORDER OF

100 DOLLARS
OF MSfJTREAL 

GRANVILLE Si R ENDER STREET BRANCH 
500 - 520 GRANVILLE STREET 

VANCOUVER, B.C.. V6C 1W7. ,,

NORTHCOAST INDUSTRIES LTD.

FOR-

11*00000311' uoBi n: l 2 it 3'" 3U .''OOOORBOOQO,'1

C* A':,

OIO-?~l-90

CCJi v

3'. . .

F"3 ^b"o:
C.1.3,G,

c^x;,.^~* " -\

^ ̂
*— ;-; -4. 0~i\s-

o
co

02



NORTHCQAST oTRIES LTD.
1 270 'i 6 01 WEST HASTINGS STREET 

VANCOUVER, B.C. V6B 5A6
0032

PAYra

BANK OF MONTREAL 
GRANVILLE Si PENDER STREET BRANCH 

500 - 520 GRANVtLLE STREET . 
VANCOUVER. B.C. V6C 1W7

NORTH COAST INDUSTRIES M

1*0000 a an- i:oa; 20^00 n ,'I 0000??E,3E,5/

** v '90' ))
C.I 6. C

DATA CENTRE
TOR. ON7. IK W



ORTECH
INTERNATIONAL

2395 Spwkman Drive 
Mssisuun, Onuno L5K1B3 
(416)822-4111 
Wu 1416) 823-1444

INVOICE

17111

ISSUED TO North Coast Industries Ltd.
1270-601 West Hastings Street 
Vancouver, B.C. 
V6B 5A6

Attn: Mr. H. Forzley 
President

DATE June 21, 1990

TERMS: PAYABLE UPON RECEIPT
M/2% PER MONTH ON PAST DUE ACCOUNTS

YOUR ORDER NUMBER OUR REPORT NUMBER DEPARTMENT

41-23011

For services rendered re:

Testing Bisset Creek Graphite for Exfoliation $5 ) 000.00

COPIES:

PLEASE PAY FROM THIS INVOICE - NO STATEMENT SENT

WHITE a BLUE: Customer GREEN S, C ANARY: Accounting P INK a GOLD: Department
(A Division of ORTECH Corporation)

$5,000.00



NORTHCOAST INDUSTP'^S LTD
1270 - 601 WEST HASTIN*. VTREET 

VANCOUVER, B.C. V6B 5A6

PAYra
THE ORDER OF

W BANK OF MONTREAL 
GRANVILLE 8i PENDER STREET BRANCH 

500 - 520 GRANVILLE STREET 
VANCOUVER, B.C. V6C1W7

FOFL n h
'"oa i E0"'0o

160 DOLLARS

NORTH COASTINDUSTRIES LTD.

.'•0000500000,''

5; :

C)

crc -
fv
f'C- 

t
O

o

'••J

sl*. 09
_ N K Of,,MONTBEAL S 
TOflONTO REQIONAL S 

DA-EfoCENTER o
•^ 
:'.T



INVOICE

LAKEFIELD RESEARCH
A DIVISION OF FALCONBRIDGE LIMITED 

ox 430, 185 Concession St.. Lakefield. Ontario KOL 2HO 
: (705) 652-3341 Telex No. 06 962842

Fax No. (705) 652-6365

North Coast Industries Ltd.
1201-601 West Hastings St., Price Waterhouse
Vancouver, B. C., V6B 5A6

NO, C 03235
DATE January 11, 1990 

SENT TO: Mr. D. Coupland

Our Certificate Of Analysis Number(s): 5235
Our Reference Number: 9033488
Number of Samples: Rg: 9 Samples for Carbon total and graphitic
Analytical Cost

Qty. Symbol Element Unit Price

9 C(T) K 1-Carbon Total S10.00
9 C(G) *Z 1 -Carb. Graphitic 318.00

Additional Costs.
Sample Preparation :

Pulverizing :
Long Dist .Phone:

Telex:
Facsimile :

Courier /Spec .Del. :
Freight:

Custom /Broker: 
Storage :

hrs:* :

Extras

"/o Discount
Net Cost

Extras

Less

Assay Cost

590.00
S162.QQ

S252.00

30.00
S252.00

Advance Paymen

9252.00

S252.00

•:

Invoice Amount S252 . 00

PLEASE PAY BY INVOICE —Terms: Net 30 days. 2 07o service charge per month on overdue accounts



" INVOICE

LAKEFIELD RESEARCH
A DIVISION OF FALCONBRIDGE LIMITED 

). Box 430, 185 Concession St., Lakefield, Ontario KOL 2HO 
Phone: (705) 652-3341 Telex No. 06 962842

Fax No. (705) 652-6365

NO, C 03278
DATE January 2 4, 1990

North Coast Industries Ltd. 
1201-601 West Hastings St., 
Vancouver, B. C., V6B 5A6

SENT TO: D. Coupland

Price Waterhouse

Our Certificate Of Analysis Number(s): 5 308 
Our Reference Number: 9033551
Number of Samples:

Analytical Cost
Qty. Symbol Element Unit Price

6 C(T) ft i-Carbon(Total) 310.00 
6 C(g) ft l-Carb(Graphitic) 318.00

Additional Costs.
Sample Preparation :

Pulverizing :
Long Dist .Phone: 

Telex: 
Facsimile : 

Courier /Spec .Del. : 
Freight :

Custom /Broker: 
Storage :

Extras

"/o Discount 
Net Cost

Extras

Less

Assay Cost

360.00 
3108.00

3168.00

SO. 00 
3168.00

Advance Paymen

3168.00 

3168.00

Invoice Amount 5168.00

PLEASE PAY BY INVOICE — Terms: Net 30 days 2\ service charge per month on overdue accounts



INVOICE

LAKEFIELD RESEARCH
A DIVISION OF FALCONBRIDGE LIMITED

P.O. Box 430, 185 Concession St., Lakefield, Ontario KOL 2HO 
Phone: (705) 652-3341 Telex No. 06 962842

Fax No. (705) 652-6365

NO.: C 03707
DATE April 23, 1990

North Coast Industries Ltd. 
Suite 1270-601 Vsst Hastings St. 
Vancouver, B. C., V6B 5A6

SENT TO: Mr. D. Coupland

Our Certificate Of Analysis Number(s): 5/oS, o7c4 
Our Reference Number: 9u341Ib
Number of Samples: RE: Bissett Creek Project
Analytical Cost

Qty. Symbol Element Unit Price
130 C(g) K 1-Graphitic Carb. S12.00

V^y)

i^ 

Additional Costs.

Sample Preparation:
Pulverizing: |3'?0.00

Long Dist .Phone: 
Telex: 

Facsimile : 
Courier /Spec .Del. : 

Freight :
Custom /Broker : 

Storage :
hrs : 3 : 

Extras l 3 9 0.00

^

ISO x 3.00 pulverizing

"/o Discount 
Net Cost

Extras

Less

Assay Cost

91560.00

,1560.00

90.00 
91560.00

9390.00

Advance Paymen.

91560.00 

91950.00

r .

Invoice Amount 51950.00

PLEASE PAY BY INVOICE —Terms: Net 30 days 2"7o service charge per month on overdue accounts



INVOICE

LAKEFIELD RESEARCH
A DIVISION OF FALCONBRIDGE LIMITED

P.O. Box 430. 185 Concession St.. Lakefield, Ontario KOL 2HO 
Phone: (705) 652-3341 Telex No. 06 962842

Fax No. (705) 652-6365

NO.: C 04067

DATE August 8, 1990

North Coast Industries Ltd. 
Suite 1575, 200 Gramrille Street 
Vancouver, B. C. , V6C 1S4

SENT TO:

Our Certificate Of Analysis Number(s): 10*56
Our Reference Number: 9034788
Number of Samples: 16 samples for Graphitic Carbon

Analytical Cost
Qty. Symbol Element Unit Price

9034788 16 C(g) * 1-Carb (graphitic) 12.00

Additional Casts.

Sample Preparation : S 137 . 50
Pilveriztef:

Loaf Dist .Phone:
Telex:

Facsimile: 
Covrier /Spec .Del . :

Freifht:
Custom /Broker :

Storage:

Extras 5137 50

2. 5 hrs . sample prep

Vo D iscount
Net Cost

Extras

Less Advanced Paym

Assay Cost

3192.00

to. oo
3192.00

3137.50

mi

3192.00

3329.50

Invoice Amount 5329 . 50

PLEASE PAY BY INVOICE —Terms: Net 30 days. 2\ service charge per month on overdue accounts



INVOICE

JIT LAKEFIELD RESEARCH
ILsA A DIVISION OF FALCONBRIDGE LIMITED

P.O. Box 430, 185 Concession St., Lakefield, Ontario KOL 2HO
Phone: (705) 652-3341 Telex No. 06 962842

Fax No. (705) 652-6365

NO.: C 04080
DATE August 15, 1990

R. M. Blais b Associates
P.O. Box 237
North Bay, Ontario P1B 8H2

SENT TO:

Our Certificate Of Analysis Numbers): 1 0512 
Our Reference Number: 
Number of Samples:

9034840

Analytical Cost
Qty. Symbol Element Unit Price

9034340 2 Cg

Additional Costs.
Sample Preparation: 

Pulverizing:
Long Dist .Pirate:

Telex:
Facsimile:

Courier /Spec .Del,:
Freight:

Custom/Broker:
Storage:

fcrs:*

Extras

1-Carb (graphitic) 18.00

18.00

18.00

2 x 4.00 sample prep

"/o Discount 
Net Cost

Extras 

Less Advanced Payratnt

Assay Cost

536.00

336 00

SO. 00 
36.00

38.00

Invoice Amount

344.00

444 nn

PLEASE PAY BY INVOICE—Terms: Net 30 days. 2\ service charge per month on overdue accounts



NORTHCOAST INDUS IES LTD.
1270 - 601 WEST HASTINGS STREET 

VANCOUVER, B.C. V6B 5A6

V 0009

PAY™

100 DOLLARS
BANK OF MONTREAL

GRANVILLE St P ENDER STREET BRANCH
500 - 520 GRANVILLE STREET

VANCOUVER, B.C. V6C 1W7

FOR,

n'QOOOQS"' 'IDS l 2Q'"DO lil i 2 it 3"-3li'?" ^QOOOOUEOOO/

HCiJ J"

FB 90"/e?,
ci ac.

DCACEMTTS
TOROWT

, X



NORTHCOAST IN 3TRIES LTD.
1270-601 WEST HASTINGS STREET 

VANCOUVER, B.C. V6B 5A6

J. 0031

PAYro-
THE ORDER

.xx.

BANK OF MONTREAL
GRANVILLE S RENDER STREET BRANCH 

500 - 520 GRANVILLE STREET ' 
VANCOUVER, B.C. V6C1W7

FOR-

f . oo

100 DOLLARS

"•QQ0031"1 ':OfliSO'"QO L 2 1* .''0000^5000,''

l lv. .-111, 
AT A CENTRE A "x' 
TOP ONT



3

4 PAYro

NORTH COAST r USTRIES LTD
PRICE WATERHuUSE CENTRE

#1270 - 601 WEST HASTINGS STREET
VANCOUVER, B.C. V6B 5A6

1320

SANK OF MONTREAL
GRANVILLE S RENDER STREET BRANCH

500 - 520 GRANVILLE STREET
VANCOUVER, S. C. V6C 1W7

COAST INDUSTRIES LTD.

. i

i EO'"QQ HI /DO 000 3 7 3 SO,'1

11
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l 
l

e 3 Graphite percentages per Size Fraction
(Summary of Table 2)

Size fractions (mm) 
^.07 ^.12 ^.2 ^.3 <0.5 <0.7 ^.0 <1.3 >l.:

12 0.22 2.5 5.5 11.2 27.2 26.3 16.9 10.2
llCom 0.39 2.9 6.8 16.6 22.5 20.3 12.7 14.5 3.3
*2Coro 0.19 1.4 3.2 8.6 17.3 26.7 21.1 13.2 8.3
18 0.05 0.8 2.9 9.1 18.4 24.8 18.2 18.1 7.7

Note: total for each sample is between 99.95 and 100.05%

Conclusions:

1. A reasonable correlation exists between assay values of 
graphite and the total volume of graphite in each sample. However, 
because of the lack of control on the traverse density, such values 
are semi-quantitative.

2. The samples with a higher graphite content have a moderately 
coarser grain size. This is particularly evident in the grains above 
1.3 mm in size, which are more abundant in the higher-grade samples, 
and in grains below 0.5 mm in size, which are moderately to strongly 
more abundant in the lower grade samples.

3. The lower-grade samples have a modal flake length of 0.5 mm 
(0.3-0.5 mm and 0.5-0.7 mm values are about the same), whereas the 
higher-grade samples have a modal flake length of 0.5-0.7 mm. Thus 
the main difference between the high and low grade samples is the 
greater abundance of coarse flakes in the high-grade samples, which 
have a strong influence on the total volume percentages.

4. Because of the varying orientation of flakes with respect to 
the section, it is difficult to determine whether the width of the 
flakes is an important feature geologically, or whether much of the 
variation in width depends on orientation of flakes with respect to 
the plane of the section.

John G. Payne 
604-986-2928



APPENDIX ffi 
Bench-Scale Flotation
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TESTWORK PROCEDURE 

Test No: M90-088 F7 Date: Jan 29/90

Purpose: Initial flotation test. Copy procedure from previous Investloatlon.
1)lncrease percent solids of rougher flotation to 40"5fe.
2)lnclude 48 and 100 mesh screening of graphite cone.
3)lnclude gravity concentration of +4S f graphite cone.

(Composite 1)

STAGE

Grind: 2x2 kg charge 
(Target: 95-98y0 -800 microns)

Condition 
(Using DENVER Sub-A machine)

Rougher

Condition

Scavenger 
(to barren tail)

1st Cleaner

Condition

1st Cleaner Scavenger

2nd Cleaner

Condition

2nd Cleaner Scavenger

TIME 
(Minutes)

4.5

5

10

2

4

9.5

1

0.5

8.5

1

0.5

ADDITIONS
g/tonne

150

15

15

15

REAGENT
1/2 regular rod charge 
SO-60% solids

pH-7.6 
4(Wfe solids 
EKOF 452 G

EKOF 452 G

pH-8.2

EKOF 452 G

EKOF 452 G



l
TESTWORK PROCEDURE

1 Test No: M90-088 F7 Date: Jan 29/90

Purpose: Initial flotation test Copy procedure from previous investigation.

| l)lncrease percent solids of rougher flotation to 40**. 
2)lnchide 48 and 100 mesh screening of graphite cone.
3)lnclude gravity concentration of 448 f graphite cone.

| (Composite 1)

1
1
1

i

P
1
1
1
|
L

STAGE

Screening:
Wet Screen Graphite 2nd Cleaner C

Gravity Concentration:
Hand Panning

Cleaning Flotation (Cont'd):
Regrind (25 - 307o solids) 

(Ceramic mill S media)

3rd Cleaner

Condition

3rd Cleaner Scavenger

Screening:

TIME
(Minutes)

oncentrate at

30 sec

5

1

2

Wet Screen Graphite 3rd Cleaner Concentrate at

Cleaning Flotation (Cont'd):
Regrind (25 - 300Xo solids)

(Ceramic mill 4 media)

4th Cleaner

Condition

4th Cleaner Scavenger

30 sec

5

1

2

ADDITIONS
g/tonne

48 mesh

15

100 mesh

15

REAGENT

* 48 mesh graphite cone

- 48 mesh grahite cone

EKOF 452 G

• 48 + 100 mesh grahite cone
(ie. Screened 3rd cleaner cone)

EKOF 452 G

1
i
i



©
FEED

Bench-Test F7

———————— ̂ - PRIMARY 
GRIND

©————————————— i*- ROUGHER 

FLOTATIOI

(2^

———————— 1^-

-48 MESH

-48* 1ST CLEANER 
TAILING

-48+100 MESH 
CONCENTRATE

i

ROUGHER FLOTATION 
TAILINGS

1ST ROUGHER CLEANER 
TAILINGS

2ND ROUGHER CLEANER 
TAILINGS

*48 MESH 
CONCENTRATE

GRAVITY
CONCENTRATION

(HAND PAN)}
l

+4B MESH 
GRAVITY TAILINGS

-100 MESH CLEANER 
CONCENTRATE

REGRIND ————— ̂ -48 +10M 2ND CLEANER 
TAILING

-48 +100 MESH FINAL 
CONCENTRATE
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TEST NU6ER:

PRODUCT

10)*48t Gravity Cone
11H48tt Gravity Tails
8)*48* 2ND RO CL CONC

17)-48t100* Final Cone
16M8+100* 2nd CI Tall 
14H8+100* 1ST a CONC
15)-100* CI Cone
13)-48fl 1ST CL CONC
12)-48* 1st CI Tails
9)-48f 2ND RO a CONC
7}2ND ROUGHER a CONC
6)2nd Rougher CI Tai Is
5)1ST ROUGHER a CONC
4)1st Rougher CI Tails
3)TOTAL ROUGHER CONC
2)Flnal Rougher Tails

1 CALCULATED FEED

ASSAY HEAD

M90-088F7

HEIGHT HEIGHT
GUS X

34.3 0.78
55.4 1.27
89.7 2.05
28.4 0.65

5 1.9 0.04 
30.3 0.69
18.4 0.42
48.7 1.11
4.9 0.11

53.6 1.23
143.3 3.28
13.9 0.32

157.2 3.60
56.6 1.30

213.8 4.89
4155.8 95.11

4369.6 100.0

ASSAYS
C
X

88.60
54.41
67.48
67.36
2.96 

63.29
73.33
67.09

1.88
61.13
65.10
2.14

59.54
1.38

44.14
0.14

2.29

2.45

X DIST
C

30.33
30.08
60.41
19.08
0.06 

19.13
13.48
32.61
0.09

32.71
93.12
0.30

93.41
0.78

94.19
5.81

100.00 i

l 
l 
l
l
l 
f
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i TEST NUMBER: U90-088 F7

I ! HEIGHT HEIGHT
! PRODUCT GUS X
i

I |10)*48* Gravity Cone 34.3 0.78
! 11 )*48t Gravity Tails 55.4 1.27
l 8)*48t 2ND RO CL CONC 89.7 2.05

I J17H8+100* Final Cone 28.4 0.65 
M6H8+100* 2nd CI Tails 1.9 0.04
J14)-48*100t 1ST CL CONC 30.3 0.69

I I15HOO* CI Cone 18.4 0.42
J13M8* 1STCL CONC 48.7 1.11
;i2H8i 1st CI Tails 4.9 0.11
! 9H8t 2ND RO CL CONC 53.6 1.23

1 7)2(0 ROUGHER a CONC 143.3 3.28 
6)2nd Rougher CI Tails 13.9 0.32

1 5)1ST ROUGHER a CONC 157.2 3.60

I 4)1st Router CI Tal Is 56.6 1.30 
3)TOTAL ROUGHER CONC 213.8 4.89
2)Flnal Rougher Tails 4155.8 95.11

| i CALCULATED FEED 4369.6 100.0

l ASSAY HEAD

1

ASSAYS
C 
X

88.60
54.41
87.48
87.36 

2.96
63.29
73.33
67.09

1.88
61.13
65.10 
2.14

59.54
1.38 

44.14
0.14

2.29

2.45

UNITS
C

69.54
68.98

138.52
43.75 
0.13

43.88
30.91
74.79
0.21
75.0

213.5 
0.68

214.20
1.79 

215.99
13.31

229.30

l 
l 
l 
l 
l 
l



1
1
1
1
1
1
1fi
1
1
1
1
1
l

1
1
1

SIZE DISTRIBUTION

SAMPLE NO. M90-088 F7 HEAD

Size Fraction Individual 
Percentage 

(mesh) Retained

* 20 1.21

-20+28 4.42

-28+48 32.76 

-48+65 16.43

-65 + 100 13.63

- 100 + 150 9.80

-150 + 200 7.37

-200 +32S 5.92

-325 +400 0.59

-400 7.86

rnimilaTive
Percentage 
Passing

98.79
94.37

61.60 

45.17

31.54

21.74

14.37

8.45

7.86
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SIZE DISTRIBUTION

SAMPLE NO. M90-088 F7 - RO TLS

Size Fraction Individual Cumulative
Percentage Percentage 

(mesh) Retained Passing
* QCt ve

* 28 3.34 96.66

-28+48 32.83 63.83 
. AB j. inn 00-5-1 iA.a\

-100+200 17.04 17.56

-200 17.56

l ________

l 

l 

l

l

l 

f
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TEST NUMBER:

PRODUCT

+2S nsh 
+4S nsh

•flOOnsh
+200 nsh 
-200 nsh

CALCHEAO

M90-088F7-RO Tails

WEIGHT HEIGHT 
CMS X

4.68 3.39 
45.89 33.25
40.85 29.60
23.81 17.25 
22.78 16.51

138.01 100.0

ASSAYS
C 
X

0.41 
0.17
0.08
0.02 
0.24

0.14

X DIST 
C

10.14 
41.21
17.26
2.52 

28.88

100.00

l 
l 
i 
l
i
l 
l 
l
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TEST NUMBER:

PRODUCT

+2S nsh 
*48iesh

•flOOiesh
•f 200 nsh 
-200 Ksh

CALCHEAO

M90-088F7-flo Tails

WEIGHT WEIGHT 
QMS X

4.88 3.39 
45.89 33.25
40.85 29.60
23.81 17.25 
22.78 16.51

138.01 100.0

ASSAYS
C 
X

0.41 
0.17
0.08
0.02 
0.24

0.14

UNITS 
C

1.39 
5.65
2.37
0.35 
3.96

13.72

l
i 
i 
i 
i
i 
i 
i 
i
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TESTWORK PROCEDURE 

Test No: M90-088 F7 Date: Feb 1 3/90

Purpose: Scavenger flotation on coarse fraction (+4S mesh) of F7 
Rougher Tailings:

-to determine H scavenging Is worthwhile

(COMPOSITE 1)

STAGE

48 Mesh Screening:

Regrind:
Regrind

Flotation:
Condition

Rougher

Condition

Scavenger

TIME
(Minutes)

3

5

4

2

1

ADDITIONS
Ib/lon

150

15

REAGENT

F7 Rougher TaPs

448 mesh fraction
Rod Mffl (1/2 rod charge)

EKOF452G pH-7.1

EKOF452G

pH-7.2
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TEST NUMBER: U90-088 F7 Scavenger (-f 48 nsh Rougher Tal Is)

HEIGHT WEIGHT
PRODUCT CMS X

Scavenger Cone 11.3 0.63
Scavenger Tall 871.548.69 
4-48 MESH ROUGHER TAIL 882.8 49.32
-48 aesh Rougher Tal l 907.0 50.68

CALC ROUGHER TAIL 1789.8 100.0

ASSAY ROUGHER TAIL

ASSAYS
C
X

8.21
0.16 
0.26
0.08

0.17

0.18

X DIST
C

30.62
46.02 
76.65
23.35

100.00

l 
l 
l 
f
l
l 
l
f
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TEST NABER: U90-088 F7 Scavenger (+4S nsh Rougher Tal Is)

HEIGHT HEIGHT 
PRODUCT QMS X

Scavenger Cone 11.3 0.83
Scavenger Tall 871.548.69
+4S MESH ROUGHER TAIL 882.8 49.32
-48 KSh Rougher Tal l 907.0 50.68

CALC ROUGHER TAIL 1789.8 100.0

ASSAY ROUGHER TAIL

ASSAYS 
C
X

8.21
0.16
0.26
0.08

0.17

0.16

UNITS 
C

5.184
7.791

12.974
3.953

16.927

1

l 
l 
l 
i
l
l 
l 
l



VALUES

SAMPLE

E

3.06 
3.Z3 
3.07 
2.94- 

3.60

SAMPLE 
toio]

SAMPLE
2.31 
2.97 
3.^-8 
2.61

-4

3.Z5 
3.4-1

3. GO

AVG. - 3.18 2.87 - 3.26

AVG.- 2.98

AVG. OF ALL SAMPLES
NOTE:

® SAMPLES (Aj-(U TAKE* O BOTTOM EXISTING 
BEFORE BtiLK SAMPLE

O SAMPLES foTol-ram w—.1 .___ ..^
EXCAvATIOiJ

SAMPLES E1D-ES

GO-TON BULK SAMPLE CJANUAirr

85-sol
O' -

T
IS'

(ORILL LOQ)

28*

94-5 -

3*0 -

335 -

930 -

3. is

320 -

Zo
h-

5
iu 
-j 
OJ

R.M. Blais S Associates Ltd. 
CEC. Engineering Ltd.

North Coast Industries Ltd.

60-TON Bulk ,

BISSETTE CK. GF
MARIA TWF

Date: April, 1990
Scale: 1 inch = 10 feet

Sample Location 

OPHITE PROJECT
'., ONTARIO

Owg. No.:
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SIZE DISTRIBUTION

SAMPLE NO. M90-088 F7 +4S Final Tails (Scavenger Head)

Ground 3 rain at 60 solids

Sim Frsnrtinn Tlvt'vVllia1 Ol^l'flt'Y?
Percentage Percentage

(mesh) Retained Passing
* flEt 

fO

+ 28 0.60 99.40

-28 * 48 35.11 64.29 

-48 * 65 30.15 34.14

-65 + 100 13.71 20.43

- 100 + 150 7.40 13.03

-150 * 200 4.42 8.61

-200+325 3.51 5.10
*

-325+400 0.28 4.82

- 400 4.82
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TESTWORK PROCEDURE 

Test No: M90-088 FS Date: Feb980

Purpose: As F7:1)lncrease size of test to 24 kg feed.
2)Screen 2nd cleaner cone Into: 28,48,100,200 mesh.
3)Assay and hold 2nd cleaner cone size fractions.

STAGE

Grind: 24 kg charge 
(Target: 95-98*5^ -800 microns)

Flotation:
(float in 2 x 1 2 kg stages) 

Condition 
(Using 1 cubic foot machine)

Rougher

Condition

Scavenger 
(to barren tail)

1 st Ro Cleaner

Condition

1st Ro Cleaner Scavenger

2nd Ro Cleaner

Condition

2nd Ro Cleaner Scavenger

Screening:
1 . Perform screen analysis on 2nd t 

(save all screen fractions and us 
2. Screen 2nd rougher cleaner cone

TIME 
(Minutes)

2.5

5

7.5

2

2

10

1

0.5

12

1

0.5

ougher cleane 
e for further t* 
entrate into -t-

ADDITIONS
g/tonne

150

15

15

15

f concentrate 
jstwork) 
48 mesh and

REAGENT
1/2 regular rod charge 
Large batch rod mill 
SO-60% solids

pH-7.3 
40-*,sofids 
EKOF 452 G

EKOF452G

pH- 7.5

EKOF 452 G

EKOF 452 G

•48 mesh
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TESTWORK PROCEDURE

Test No: M90-088 F8 Date: Feb900

Gravity/Regrlnd/Screening Study:
1)lnvestigate optimum regrind procedure for +4S mesh gravity 

tailings

STAGE

Gravity Concentration:
Hand Panning

Screening:

TIME
(Minutes)

ADDITIONS
g/tonne

1 . Perform screen analysis on 448 mesh gravity tailings
(save all screen fractions and us

Long Regrind:
Regrind

Screen at 48 mesh

Short Regrind:
Regrind

Screen at 48 mesh

) for further te

5

2.5

stwork)

REAGENT

4- 48 mesh graphite cone

1/2 of 448 mesh gravity tails
full ceramic charge

regrind discharge

1/2 of +4S mesh gravity tails
1/2 ceramic charge

regrind discharge

h
i
i 
t



TESTWORK PROCEDURE 

Test No: M90-088 F8 R/C -1 Date: Feb 15/90

Regrind/Cleaning Study:

Test R/C-1: Short Regrind

Investigate optimum regrind/cteaning procedure for 
-48 mesh Rougher 2nd Cleaner Cone

STAGE

Short Regrind:
Regrind

Screening:

TIME
(Minutes)

2

Perform screen analysis on regrind product
(Save all screen fractions and i

Cleaning Flotation:
-48 # Cleaner 1
Condition
Cleaner Scavenger

-48 # Cleaner 2
Condition
Cleaner Scavenger

Screening:

ise for cleanir

5
1

0.5

7
1

0.5

ADDITIONS
g/tonne

g flotation)

15

15

REAGENT

-48 mesh 2nd Ro CI Cone
1/2 ceramic charge
25-3^ solids

pH-5.7

EKOF 452G

EKOF 452 G

Wet Screen Graphite -48 # 2nd Cleaner Concentrate at 1 00 mesh
(Save -100 # portion for future te stwork)
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TESTWORK PROCEDURE 

Test No: M90-088 F8 R/C - 2 Date: Feb 15/90

Regrind/Cleaning Study:

Test R/C-2: Intermediate Regrind

Investigate optimum regrlnd/deanlng procedure for 
-48 mesh Rougher 2nd Cleaner Cone

STAGE

Medium Regrind:
Regrind

Screening:

TIME
(Minutes)

5

Perform screen analysis on regrind product
(Save all screen fractions and i

Cleaning Flotation:
-48 # Cleaner 1
Condition
Cleaner Scavenger

-48 # Cleaner 2
Condition
Cleaner Scavenger

Screening:

ise for cleanir

5
1
3

4.5
1

1.5

ADDITIONS
g/tonne

g flotation)

15

15

REAGENT

-48 mesh 2nd Ro CI Cone
1/2 ceramic charge
25-3(ra,so6ds

pH-5.7

EKOF452Q

EKOF452G

Wet Screen Graphite -48 # 2nd Cleaner Concentrate at 1 00 mesh
(Save -1 00 # portion for future te stwork)
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TESTWORK PROCEDURE 

Test No: M90-088 F8 R/C - 3 Date: Feb 15/90

Regrind/Cleaning Study:

Test R/C-3: Long Regrind (extra ceramic charge)

Investigate optimum regrfnd/deanlng procedure for 
-48 mesh Rougher 2nd Cleaner Cone

STAGE

Long Regrind:
Regrind

Screening:

TIME
(Minutes)

5

Perform screen analysis on regrind product
(Save all screen fractions and i

Cleaning Flotation:
-48 # Cleaner 1
Condition
Cleaner Scavenger

-48 # Cleaner 2
Condition
Cleaner Scavenger

Screening:

ise for cteanir

4.5
1
3

4
1
1

ADDITIONS
g/tonne

ig flotation)

15

15

REAGENT

-48 mesh 2nd Ro CI Cone
fuU ceramic charge
25-30% solids

pH-5.6

EKOF 452 G

EKOF 452 G

Wet Screen Graphite -48 # 2nd Cleaner Concentrate at 1 00 mesh
(Save -100 # portion for future te stwork)
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TESTWORK PROCEDURE 

Test No: M90-088 F8_______ 

-100 Mesh Flotation:

Date: Feb 15/90

1)Utillize most rigorous regrind (full ceramic charge, 5 minutes)
2)Standard 2-stage cleaning flotation

STAGE

Combine -1 00# 2nd Cleaner Cones

Screening:

TIME
(Minutes)

from R/C-1 , R

ADDITIONS
g/tonne

/C-2, R/C-3

REAGENT

1 . Perform screen analysis on -1 00 mesh product from R/C-1 , R/C-2, R/C-3
(save all screen fractions and usi

Long Regrind:
Regrind

Screening:

j for further te

5

stwork)

Total -100# product
full ceramic charge

1. Perform screen analysis at 400 mesh on -100 mesh regrind product
(save all screen fractions and usi

Cleaning Flotation:
-100# Cleaner 1
Condition
Cleaner Scavenger

-100# Cleaner 2
Condition
Cleaner Scavenger

3 for further te

5
1

0.5

7
1

0.5

stwork)

15

15

regrind product

EKOF452G

EKOF452Gl 
l 
l 
l
i 
i
i 
i
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Test F8: Actual Flowsheet
Figure 3.1

TEED

—— : ——— *- PRIMARY 
GRIND

\U
—————————————————— ̂

ROUGHER 

rLDTATlDI
———————— ̂ ROUGHER FLOTATION 

TAILINGS

-48 MESH 2ND RO CL CONC

-100 MESH 
1ST CLEANER TAIL

1ST ROUGHER CLEANER 
TAILINGS

2ND ROUGHER CLEANER 
TAILINGS

l
•MB MESH 

CONCENTRATE

GRAVITY
CONCENTRATION

(HAND PAN)
J

TAIL

-100 MESH 
2ND CLEANER TAIL
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Bench-Test F8: Calculated Flowsheet

fEED

FIGURE 3.2

————— ̂ . PRIMARY 
GRIND

(y
———————————— ̂ . ROUGHER 

FUDTATIO
——————— ̂ . ROUGHER FLOTATION 

TAILINGS

-48K 1ST CLEANER 
TAILING

-48*100 MESH 
CONCENTRATE

0
1ST ROUGHER CLEANER 

TAILINGS

8ND ROUGHCR CLEANER 
TAILINGS

-48 MESH GRAVITY
CONCENTRATION

(HAND PAN)

-48* 2 ND CLEANER 
TAILING

*48 MESH
CONCENTRATE:

+4B MESH
10,5J TQTAL ™AL

CONCENTRATE

-100 MESH 
1ST CLEANER TAIL

t48 MESH 
PAN TAIL

REGRIND" 
PRODUCT

-48 MESH 
PAN TAIL 

REGRIND PRODUCT

-100 MESH 
2ND CLEANER TAIL

-100 MESH CONCENTRATE
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l TEST NUMBER: li

i
i PRODUCT
i i

! 23HOO* Final Cone
1 22)-100* 2x10 Tall
! 2D-100* 1ST CL CONC
i 20HOO* 1st CI Tall
l 19) TOTAL -100*
ii
i 18)Total -48+100* Final Cone
l 17)TOTAL -48* 2ND a CONC
l 16)Total -48* 2nd CI Tall
! 15)TOTAL -48* 1ST a CONC
i 14)Total -48* 1st CI Tall
! 9)TOTAL -48* (2nd Ro CI Cone)

! 12)Total -M8* Pan Tall Regrlnd Product
i 13)Total -48* Pan Tail Regrlnd Product
! 1DTOTAL +4S* PAN TAIL
l 10H48* Pan Cone
:10.S)TOTAL +4S MESH FINAL CONC
i
i 8)TOTAL *48* (2nd Ro CI Cone)
i 7)TOTAL 2ND ROUGHER CLEANER CONC
! 6)2nd Rougher Cleaner Tall
i 5)1ST ROUGHER CLEANER CONC
1 4)1st Rougher Cleaner Tail
! 3)ROUGHER CONC
i 2)Rougher Tall
i
i

i 1)CALC FEED

GO-088 FS (

HEIGHT WEIGHT
CMS X

84.1 0.36
1.6 0.01

85.7 0.37
3.8 0.02

89.3 0.38

168.5 0.72
257.8 1.11

5.9 0.03
174.4 0.75

19.1 0.08
282.8 1.22

399.9 1.72
33.6 0.14

433.5 1.86
223.3 0.96
623.2 2.68

656.8 2.82
939.6 4.04
39.7 0.17

979.3 4.21
160.1 0.69

1139.4 4.90
22129.1 95.10

23268.5 100.0

Calculated Balance)

ASSAYS i
C
X

92.65
38.40
91.84
22.30
88.84

90.97
90.24
10.88
88.26
4.02

82.76

88.67
34.75
84.49
96.34
91.42

88.52
86.78
4.47

83.45
1.43

71.92
0.19

3.70

Z DIST
C

9.04
0.07
9.12
0.09
9.21

17.79
27.00
0.07

17.87
0.09

27.17

41.16
1.36

42.51
24.97
66.13

67.48
94.65
0.21

94.85
0.27

95.12
4.88

100.00
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TEST NUMBER: h

PRODUCT

23)-100t Final Cone
22)-100t 2nd CI Tall
2D-100I 1ST CL CONC
20HOO* 1st CI Tall
19) TOTAL -100*

18) Total -48+100* Final Cone 
17)TOTAL -48* 2ND CL CONC
16)Total -48* 2nd CI Tall
15)TOTAL -48* 1ST a CONC
14)Total -48* 1st CI Tall
9)TOTAL -48* (2nd Ro CI Cone)

12)Total *48* Pan Tal l Regrlnd Product 
13)Total -48* Pan Tail Regrlnd Product
1DTOTAL +4S* PAN TAIL
10H48* Pan Cone

10.5)TOTAL +4S MESH FINAL CONC

8)TOTAL -1-48* (2nd Ro CI Cone)
7)TOTAL 2ND ROUGHER aEANER CONC 
6)2nd Rougher Cleaner Tall
5)1ST ROUGHER CLEANER CONC
4)1st Rougher Cleaner Tall 
3)ROUGHER CONC
2)Rougher Tall

1)CALC FEED

GO-088 F8 (

HEIGHT (EIGHT 
GU5 X

84.1 0.36
1.6 0.01

85.7 0.37
3.6 0.02

89.3 0.38

168.5 0.72 
257.8 1.11

5.9 0.03
174.4 0.75

19.1 0.08
282.8 1.22

399.9 1.72 
33.6 0.14

433.5 1.86
223.3 0.96
623.2 2.68

656.8 2.82
939.6 4.04 
39.7 0.17

979.3 4.21
160.1 0.69 

1139.4 4.90
22129.1 95.10

23268.5 100.0

Calculated Balance)

ASSAYS l
C
X

92.65
38.40
91.64
22.30
88.84

90.97 
90.24
10.88
88.26
4.02

82.78

88.67 
34.75
84.49
96.34
91.42

88.52
86.78 
4.47

83.45
1.43 

71.92
0.19

3.70

UNITS 
C

33.49
0.26

33.75
0.35

34.10

65.88 
99.98
0.28

66.16
0.33

100.58

152.39 
5.02

157.41
92.45

244.84

249.86
350.44 

0.76
351.20

0.98 
352.19

18.07

370.25

l
l 
l 
l
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TEST NUMBER: M90-088 Test F8

HEIGHT HEIGHT
PRODUCT GMS X

*48HSh 60.2088.66 
-48iesh 7.7011.34

CALC HEAD 67.90 100.0

ASSAY HEAD

(+48H Pan Tails LONG REGRIND)

ASSAYS
C 
X

90.50 
30.60

83.71

84.49

X DIST
C 
l

95.85 
4.15

100.00

l 
l 
l 
l 
l 
I
l 
l 
l



l 
l 
l 
l 
l 
l 
l 
l
* *

l
l 
l 
l 
l 
l
l
l 
l 
l

TEST NUBER:

PRODUCT

*48MSh 
-48iesh

ICALCHEAD

IASSAYHEAD

M90-088Test FS

HEIGHT (EIGHT 
GUS X

60.20 88.66 
7.70 11.34

67.90 100.0

(*48t Pan Tails LONG REGRIND)

ASSAYS
C 
X

90.50 
30.60

83.71

84.49

UNITS 
C

8023.71 
347.01

8370.72



l 
l 
l
1
1
1
^v

1
1

TEST NUMBER: M90-088 Test FS

HEIGHT WEIGHT 
PRODUCT GMS X

*48iesh 64.4095.55
-48KSh 3.00 4.45

CALC HEAD 87.40 100.0

ASSAY HEAD

(*48t Pan Tails SHORT REGRIM))

ASSAYS l
C
X

87.10
44.90

85.22

84.49

X DIST 
C
X

S7.65
2.35

100.00

f
l 
l 
l 
l 
l
l
l 
l 
l



l 
l 
l 
l 
l TEST NUfiER: U90-088 Test F8 (*48t Pan TalIs SHORT REGRIN))

1
1
1
1
i

i

HEIGHT WEIGHT
PRODUCT GMS l

•M8 nsh 64.40 95.55 
-48 nsh 3.00 4.45

CALC HEAD 67.40 100.0

ASSAY HEAD

ASSAYS !
C 
X

87.10 
44.90

85.22

84.49

UNITS
C

8322.31 
199.85

8522.17

I
l 
l 
l 
l
l
l 
l 
l



l 
l

l 
l 
l 
l

TEST NUfiER: U90-088 R/C1 (2 lin regrlnd, half charge)

1

! PRODUCT
i i

1-1-100* 2nd CI Cone
1-100* 2nd CI Cone
i TOTAL 2ND CL CONC
|2nd CI Tails
!1ST CL CONC
|1st CI Tails
i i
i i
i
i
i i
i i
i

ICALCHEAO

WEIGHT WEIGHT
CMS X

30.3 63.18
14.4 30.03
44.7 93.20
1.5 3.13

46.2 96.33
1.8 3.67

48.0 100.0

ASSAYS
C
X

87.34
87.25
87.31
11.80
84.86
7.05

t

82.00

X DIST
C

67.29
31.95
99.23
0.45

99.68
0.32

100.00

l
l 
l 
l 
l 
g 
l 
l 
l



l 
l 
l
1
1

1
1

1
i

TEST NUKR:

PRODUCT

+100* 2nd CI Cone
-100* 2nd CI Cone
TOTAL 2ND CI CONC
2nd CI Tails 
1ST a CONC
1st CI Tal Is

CALC HEAD

U90-Q88R/C1

WEIGHT WEIGHT 
CMS X

30.3 63.18
14.4 30.03
44.7 93.20

1.5 3.13 
46.2 96.33
1.8 3.67

48.0 100.0

(2 lin regrlnd, half charge)

ASSAYS 
C
X

87.34
87.25
87.31
11.80 
84.86
7.05

82.00

WITS 
C

5517.62
2619.68
8137.30

36.91 
8174.21

25.87

8200.08

l 
l 
l 
l 
l 
l
l 
l 
l



1
1
m

1•.

1
i
1

TEST NUMBER:

PRODUCT

*100t 2nd CI Cone 
-100(1 2nd CI Cone
TOTAL 2ND CL CONC
2nd CI Tails 
1ST a CONC
1st CI Tails

CALC HEAD

M90-088R/C2

HEIGHT HEIGHT 
QMS X

29.2 59.82 
15.4 31.57
44.6 91.40
0.8 1.64 

45.4 93.03
3.4 6.97

48.8 100.0

(5 lin regrlnd, half charge)

ASSAYS 
C
y

91.40 
87.25
89.97
10.60 
88.57
4.45

i

82.71

X DIST 
C

66.11 
33.30
99.42
0.21 

99.63
0.37

100.00

l 
l 
l
l 
I
i 
l 
l



l 
l 
l 
l 
l 
l 
l 
l 
l
i
i
l 
l 
l
l 
l
l 
l 
l

TEST NUMBER: M90-088 R/C2 (5 lin regrlnd, half charge)

1

l PRODUCT
l 
1

1+1001 2nd CI Cone
1-100* aid CI Core
[TOTAL 2ND a CONC
!2nd CI Tails
J1ST CL CONC
|1st CI Tails
i i
i ii i
it
i
i i
i

ICALC HEAD

HEIGHT HEIGHT
GMS X

29.2 59.82
15.4 31.57
44.691.40
0.8 1.64

45.4 93.03
3.4 6.97

48.8 100.0

ASSAYS
C
•r

91.40
87.25
89.97
10.60
88.57
4.45

82.71

UNITS
C

5467.90
2754.60
8222.50

17.37
8239.87

31.00

8270.87



l
l
1
1
1
1
1
1
1

TEST NUMBER:

PRODUCT

*100t 2nd CI Cone
-IQOt M C I Cone
TOTAL 2ND a CONC
2nd CI Tal Is 
1ST a CONC
1st CI Tails

CALCHEAO

U90-088R/C3

WEIGHT WEIGHT 
GMS X

27.1 55.31
16.4 33.47
43.5 88.78
0.8 1.63 
44.3 90.41
4.7 9.59

49.0 100.0

(5 lin ragrlnd, full charge)

ASSAYS 
C
X

94.70
87.25
91.89
9.67 

90.40
2.54

81.98

X DIST 
C

63.89
35.62
99.51
0.19 
99.70
0.30

100.00

l 
l 
l 
l 
l
l 
l 
l



l 
l 
l 
l
1
1
1
1
1
1
i..-

1

TEST NUMBER:

PRODUCT

t100t 2nd CI Cone 
-lOOt 2nd CI Cone
TOTAL 2ND CL CONC
2nd CI Tal Is 
1ST a CONC
1st CI Tails

CALC HEAD

M90-088 R/C3

HEIGHT WEIGHT 
CMS X

27.1 55.31 
16.4 33.47
43.5 88.78
0.8 1.63 
44.3 90.41
4.7 9.59

49.0 100.0

(5 lin regrind, full charge)

ASSAYS
C 
X

94.70 
87.25
91.89
9.67 

90.40
2.54

81.98

UNITS 
C

5237.21 
2920.20
8157.42

15.79 
8173.21

24.36

8197.57

l 
l 
l 
l 
l 
l 
l 
l



l 
l 
l

SIZE DISTRIBUTION

l SAMPLE NO. M90-088 F8 HEAD (Average of 2)

Ground 2.5 mins. at 65 % solids

B

l 
l
l 
I
l 
l 
l 
l 
l
l 
l 
l 
l

Size Fraction Individual 
Percentage 

(mesh) Retained

* 28 11.14 it. f C

-28+48 37.40 (fSSfy

-48+65 16.03 M-ff
-65 * 100 11.24 7f-//

- 100 + 150 7.97 ft- 72

-150 * 200 5.30 #j*o2

- 200 10.91 /W-*to

Cumulative 
Percentage 
Passing "b

88.86

51.46

35.42

24.18

16.21

10.91



l 
l
l
p
l

l 
l 
l

l
l 
l
l
l 
l
l 
i
l

SIZE DISTRIBUTION 

SAMPLE NO: U90-088 F8A Rougher Tails

m I ndividual Cumulative
Size Fraction Percentage Percentage 

(mesh) Retained Passing

4- 28 2.02 97.98

-28 * 48 37.00 60.98

- 48 +100 31.67 29.31

-100 +200 17.03 12.28

-200 12.28



l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l

TEST NUMBER:

PRODUCT

+2S 
-28+48 

-48+100 
-100+200 

-200

CALC HEAD

M90-088 F8A Rougher Tails

WEIGHT WEIGHT 
GUS X

2.1 2.02 
38.0 37.00 
32.5 31.67 
17.5 17.03 
12.6 12.28

102.6 100.0

ASSAY HEAD

ASSAYS
C 
X

0.191 
0.155 
0.058 
0.144 
0.685

0.188

I DIST 
C

2.04 
30.53 
9.78 
12.98 
44.87

100.00



1

1
1
1
1
1

TEST NUMBER: M90-088 F8A Rougher Tails

HEIGHT WEIGHT
PRODUCT GUS X

+2S 2.1 2.02 
-28f48 38.0 37.00
-48+100 32.531.67
-100+200 17.5 17.03 

-200 12.6 12.28

ASSAYS
C
X

0.191 
0.155
0.058
0.144 
0.685

CALC HEAD 102.6 100.0 | 0.188

UNITS
C

0.385 
5.753
1.843
2.446 
8.417

18.84

l 
l 
l 
l 
l 
l 
l 
l 
l



l 
l 
l

SIZE DISTRIBUTION 

l SAMPLE NO. M90-088 F8 2nd CL Cone.

.

l 
l
l 
l 
l 
l
l 
l 
l 
l 
l 
l 
l

Size

- 28

- 48

- 65

- 100

- 150
-200

Fraction

+ 28

•H 48

+ 65

+ 100

-H 150

+ 200

Individual

'X,

9.48

48.22

19.60

9.14

4.71

2.65

6.20

Cumulative 
Percentage 
Passing *!b

90.52

42.3
22.70

13.56

8.85

6.20



1

l
SIZE DISTRIBUTION

l SAMPLE NO. M90-088 F8: -48 Mesh 2nd Q Cone 

g Regrind Feed (Calculated Size Distribution)

l 

l 

l 

l 

l 

l 

l

I Size Fraction Individual Cumulative
Percentage Percentage

(mesh) Retained Passing

* 65 46.3 53.7 

65 * 100 21.6 32.1l
m -100 ^ 150 11.1 21.0 

1 -150+200 6.3 14.7

200 14.7



l 
l

SIZE DISTRIBUTION 

l SAMPLE NO. M90-088 FS: -R/C l Regrind Product

Reground 2 mins at 5Q% solids with 1/2 ceramic charge

M

1

1 

1 

1 

1 

1 

1 

1 

1

i 
j 
i 
i

Size Fraction Individual Cumulative 
Percentage Percentage 

(mesh) Retained Passing

* 65 3.71 9629 

-65 + 100 51.00 4529 

- 100 * 150 15.22 30.07 

-150 * 200 8.79 2128 

- 200 21.28



l 
l 
l

SIZE DISTRIBUTION

l SAMPLE NO. M90-088 F8 - R/C 2 Regrind Product 

— Reground 5 mins at 50 % solids with 1/2 ceramic charge

I Size Fraction Individual Cumulative
Percentage Percentage

(mesh) Retained Passing*!b -fc

l

l 

l 

l 

l 

l 

l 

l 

l 

l

* 65 21.53 78.47

- 65 * 100 29.75 48.72

- 100 + 150 15.82 32.90

-150 + 200 9.84 23.06

fl - 200 23.06



l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l

SIZE DISTRIBUTION

SAMPLE NO. M90-088 F8 - R/C 3 Regrind Product 
Reground 5 mins at 50% solids with full ceramic charge

• Size Fraction Individual Cumulative
Percentage Percentage

(mesh) Retained Passing
*h 9fe

m + 65 20.89 79.11
65 * 100 27.52 51.59

100 * 150 15.03 36.56

150 +200 10.00 26.56

200 26.56



l 
l 
l 
l

SIZE DISTRIBUTION

l SAMPLE NO. M90-088 F8 +4S Pan Tails 

g Flowsheet Stream #11

l 
l 

l 

l 
l 
l
i 
i 
i 
i 
i 
i 
i

Size Fraction 

(mesh)

* 28

-28+48

-48+65

-65+100

+ 150

Individual 
Percentage 
Retained

96

7.53

77.65

14.12

0.65

0.05

Cumulative 
Percentage 
Passing

1b

92.47

14.82

0.70

0.05



1 
l
l
i

SIZE DISTRIBUTION

l SAMPLE NO. M90-088 F8 -100 Mesh Regrind Feed
^ ___________ Pisa's MEET *QT*eM1 ^ ft ̂ ^^^^^^^^^

Size Fraction Individual Cumulative

I Percentage Percentage
(mesh) Retained Passing

' *

+ 65

|| - 65 * 100

g - 100 * 1 50 14.72 85.28 

* -150+200 22.42 62.86 

[l -200+325 22.61 40.25

-325 + 400 3.96 36.29 

{l - 400 36.29

l 

l 

l 

l

l 

l 

l



l 
l 
l 
l

SIZE DISTRIBUTION

SAMPLE NO. M90-088 FS -100 Regrind Discharge 

Ground 5 rain at Wb solids.

I Size Fraction Individual Cumulative

m

l 

l 

l 

l 

l 

l 

l 

l 

l

Percentage Percentage 
(mesh) Retained Passing

t 400 60.38 39.62 

400 39.62



l 
l 
l 
l 
l 
l 
l 
l 
l

TESTWORK PROCEDURE 

Test No: M90-088 F9 Date: Feb 26/90

Purpose: As FS: 1)Swttch reagent from EKOF 452 G to VARSOUMIBC 
2)Rougher float only (stop after 2nd ro cleaner)

STAGE

Grind: 2kg charge 
(Target: 95-987o -800 microns)

Flotation:
Condition

Rougher

Condition

Scavenger 
(to barren tail)

1st Cleaner

Condition

1st Cleaner Scavenger

2nd Cleaner

Condition

2nd Cleaner Scavenger

TIME 
(Minutes)

2.5

3

9

2

7

10

1

1

7

1

1

ADDITIONS
g/tonne

50

10

10

10

REAGENT
1/2 regular rod charge 
SO-60% solids

32 *K solids pH-8.0 
VARSOL

MIBC

VARSOL

MIBC 
pH-7.8

MIBC

VARSOL

MIBC

MIBC

VARSOL

MIBC

l 
l 
l 
l 
l

i 
l 
l



l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l

i TEST NUKR:

i

: PRODUCT
t 1

i2nd Cleaner Cone
{2nd Cleaner Tails
[1ST CLEANER CONC
list Cleaner Tails
{TOTAL RO CONC
IFInal Tails
i i
i
i 
!

i i

iCALCHEAO

U90-088 F9

KIGHT HEIGHT
CMS X

74.9 3.83
0.3 0.02

75.2 3.84
13.7 0.70
88.9 4.54

1868.5 95.46

1957.4 100.0

ASSAYS
C
X

89.90
6.23

89.57
1.15

75.94
0.26

3.70

X DIST
C

93.04
0.03

93.07
0.22

93.29
8.71

100.00



'~ fll

l 
l
1

1
m

1
1
1
1M

TEST NUBER:

PRODUCT

2id Cleaner Cone 
2x1 Cleaner Tails
1ST CLEANER CONC
1st Cleaner Tails 
TOTAL RO CONC
Final Tails

CALCHEAD

M9Q-088F9

IEIGHT HEIGHT 
GUS X

74.9 3.83 
0.3 0.02

75.2 3.84
13.7 0.70 
88.9 4.54

1868.5 95.46

1957.4 100.0

ASSAYS
C 
Z

89.90 
6.23

89.57
1.15 

75.94
0.26

3.70

UNITS 
C

344.00 
0.10

344.10
0.80 

344.90
24.82

369.72

l 
i 
l 
l 
l 
l 
l 
l 
l



1

l 
l 
l 
l 
l 
l 
l

l 
l 
l 
l 
l 
l 
l 
l 
l

SIZE DISTRIBUTION

SAMPLE NO. M90-088 F9 HEAD

Ground 2 J rain at 60 solids

Size Fraction 

(mesh)

-28

-48

-65

- 100

- 150

- 200

- 325

-400

+ 2S

+ 4S

+ 6S

4- 100

* 150

+ 200

* 325

+ 400

Individual 
Percentage 
Retained

15.15

30.52

13.53

10.55

8.67

6.32

6.07

0.53

8.66

Cumulative 
Percentage 
Passing

84.85

54.33

40.80

30.25

21.58

15.26

9.19

8.66



l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
i 
l 
l 
l 
l 
l

SIZE DISTRIBUTION 

SAMPLE NO:M90-088 F9 Rougher Tails

Size Fraction 
(mesh)

- 28

- 48

-100

-200

* 28

* 48 

+100 

+200

individual
Percentage
Retained

17.9

35.6

22.2

12.9

11.4

Cumulative 
Percentage 

Passing

82.1

46.5

24.3

11.4



l 
l 
l 
I
1

1
1
1
1
1

TEST NUMBER: M90-088 (Test FS

WEIGHT WEIGHT
PRODUCT CMS Z

4-28 KSh 17.90 17.90 
+4S KSh 35.60 35.60

+100 KSh 22.20 22.20
+200 KSh 12.90 12.90 
-200 KSh 11.4011.40

CALC HEAD 100.00 100.0

) - Rougher Flotation Tailings)

ASSAYS
p

Z

0.08 
0.19
0.17
0.95 
0.16

0.26

Z DIST
C 
Z

5.50 
25.97
14.49
47.05 
7.00

100.00

l 
l 
l 
l 
l 
l 
l 
l



1
1
1
1
1
1

TEST MUCK: U90-088 (Test f!

ICIGHT KIGHT
PRODUCT GUS X

+2S nesh 17.90 17.90 
+4S BBSh 35.60 35.60

+100 nsh 22.20 22.20
+200 KSh 12.90 12.90 
-200 KSh 11.4011.40

CALC HEAD 100.00 100.0

- Rougher Flotation Tailings)

ASSAYS
C 
X

0.08 
0.19
0.17
0.95 
0.16

0.26

UNITS
C

1.43 
6.76
3.77

12.26 
1.82

26.05

l 
i 
i 
i 
i 
i 
i 
i 
i



l
i
l 
l 
l 
l
l 
i 
I 
l
l 
l 
l 
l 
I
l 
l

TESTWORK PROCEDURE 

Test No: M90-088 F10-A Date: S-Apr-90

Purpose: To Investigate the tow recovery of Pilot Plant f4A 
Rougher Flotation Circuit

STAGE

Grind 
(#4A Rougher Flotation Feed)

Rougher Flotation:

Rougher Flotation 1

Condition

Rougher Flotation 2

Condition

Rougher Flotation 3

Condition

Rougher Flotation 4

Condition

Rougher Flotation 5

Condition

Rougher Flotation 6

Condition

Rougher Flotation 7

Cleaner Flotation:

Condition

Cleaner Flotation 1

Condition

Cleaner Flotation 2

TIME 
(Minutes)

0

1.5

1

2

1

3

1

3

1

2.5

1

9.5

1

1.5

1

18.5

1

12

ADDITIONS
an

11

18

18

18

101

126

83

36

REAGENT

3^ solids

EKOF452G

EKOF452G

EKOF452G

EKOF452G

EKOF452G

EKOF452G

EKOF452G

EKOF452G



1 
l 
l 
l 
l 
l 
l 
l
l 
l
l
l 
l 
l 
l 
l
l 
l 
l

i TEST NUkBER:

j
l PRODUCT
i i

[Cleaner Cone
[Cleaner Tails
i ROUGHER CONC
[Rougher Tails
i i
i
t i
i i
i t
i i
i i

iCALC FEED (Streai 6)

M90-088 F10-A: Bench-scale test on Run t4 Flotn Feed

WEIGHT HEIGHT
kg X

6.6 0.63
16.5 1.57
23.1 2.19

1030.0 97.81

1053.1 100.0

{ASSAY FEED (Streai 6)

Graphitic ASSAYS
Carbon

X

61.48
3.82

20.29
0.32

Graphitic X DIST
Carbon

X

50.82
7.89
58.72
41.28

0.76 l 100.00

1.21 !



l 
l 
l
1 i TEST NUMBER:

1 j PRODUCT

1 1C leaner Cone 1C leaner Tails
[ROUGHER CONC

| !Rou(her Tails 

i

i!
I !

ICALC FEED (Streai 6)

M90-088 F10-A: Bench-scale test on Run (M Flotn Feed

WEIGHT WEIGHT 
kg 5!

6.6 0.63 
16.5 1.57
23.1 2.19

1030.0 97.81

1053.1 100.0

Graphitic ASSAYS 
Carbon 

X

61.48 
3.82

20.29
0.32

0.76

Graphitic UNITS 
Carbon

38.531 
5.985

44.516
31.298

75.814 i

l

l 

l 

l 

l 

l 

l

i 
i 
i

{ASSAY FEED (Streai 6) 1.21



l 
l 
l 
l 
l

SIZE DISTRIBUTION 

SAMPLE NO: M90-088 F10 Head

Individual Cumulative 
Size Fraction Percentage Percentage

* 28 4.45 95.55

28 * 48 35.49 60.06

48 +100 26.32 33.73

100 +200 16.25 17.49

200 17.49

l (mesh) Retained Passing

l 

l

l 

l

l 
l

l 

l

I

i 

I 
l 

l



l 
l 
l 
l 
l 
l 
l 
l 
l
l 
l 
l 
l 
l

TESTWORK PROCEDURE

Test No; M90-088 F10-B—-——

Purpose: Scavenging of Pilot Plant Run #4A 
Rougher Flotation Tails. 

1)NO regrtnd

Date; 2-Apr-90

STAGE

Grind
(Rougher Flotation Tails)

Scavenger Flotation 1

Scavenger Flotation 2

TIME
(Minutes)

0

2

2

ADDITIONS
oft

32

48

REAGENT

EKOF452G

EKOF452G

l
l 
l 
l



l 
l
l
l 
l 
l 
l 
l 
l
i
l
l
l 
l
l 
I
I 
l 
l

! TEST NUMBER:
i

i
i PRODUCT
i

{Scavenger Cone
1 Scavenger Tai Is
i
i i
i i
i i
!
i 
!

ICALC FEED (Strea* 8)

M90-088 F 10-8: NO REGRIND
(Bench-scale scavenger flotation of Rui i4-A Flotn tails)

HEIGHT WEIGHT
kg X

5.6 0.99
558.4 99.01

564.0 100.0

[ASSAY FEED (Streai 8)

Graphitic ASSAYS
Carbon

X

1.79
0.16

0.18

Graphitic X DIST
Carbon

X

10.09
89.91

100.0

0.22 i
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TEST NUMBER: M90-088 F10-8: NO REGRIND
(Bench-scale scavenger flotation of Run t4-A Flotn tails)

WEIGHT HEIGHT
, PRODUCT kg X
1

[Scavenger Cone 5.6 0.99
Scavenger Tails 558.499.01

CALC FEED (Streai 8) 564.0 100.0

ASSAY FEED (Streai 8)

Graphitic ASSAYS
Carbon

X

1.79
0.16

0.18

0.22

Graphitic UNITS
Carbon

1.777
15.841

17.6

!
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TESTWORK PROCEDURE

Test No; M90-088 F10-C——-—

Purpose: Scavenging of Pilot Plant Run *4A 
Rougher Flotation Tails.

1)lnclude short regrind

Date: 2-Apr-90

STAGE

Grind
(Rougher Flotation Tails)

Scavenger Flotation 1

Scavenger Rotation 2

TIME
(Minutes)

2

2

2

ADDITIONS
0*

32

48

REAGENT

EKOF452G

EKOF452G
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TEST NUMBER: M90-088 F10-C: SHORT REGAIN)
(Bench-scale scavenger flotation of Rw t4-A Flotn tails)

HEIGHT HEIGHT
PRODUCT kg X

Scavenger Cone 7.7 1.40
Scavenger Tails 542.398.60

CALC FEED (Streai 8) 550.0 100.0

ASSAY FEED (Streai 8)

Graphitic ASSAYS {Graphitic X DIST
Carbon i Carbon

•r

5.12
0.11

0.18

X

39.79
60.21

100.0

0.22 l

g 
l 
l
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TEST NUMBER: U90-088 F10-C:
(Bench-scale see

WEIGHT WEIGHT
PRODUCT kg X

Scavenger Cone 7.7 1.40
Scavenger Tal Is 542.3 98.60

CALC FEED (Strean 8) 550.0 100.0

ASSAY FEED (Streai 8)

SHORT REGRIND
ivenger flotation of Run t4-A Flotn tails)

Graphitic ASSAYS
Carbon

*

5.12
0.11

0.18

0.22

Graphitic UNITS
Carbon

7.168
10.848

18.0

i
l
l 
l
l
i
i 
l 
l



APPENDIX IV 
Pilot Plant Testwork
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PILOT RUN #1
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PILOT RUN *1

DATE: March 9, 1990 

DURATION: 4 hours 

THROUGHPUT: 1150 kg

REAGENT COSUMPTION: 110 g/tonne EKOF 452 G 
REAGENT ADDITION: Rod Mill Discharge

ASSAY HEAD: 3.55 XC(g)

FLOWSHEET MODIFICATIONS:

1)Initial Production Pilot Run

2)Used 24* screen for primary screen 
(20* unavailable)

3)Total Primary Mill Rod Charge - 2000 Ibs

4)

5)

6)

7)

RESULTS: 

Final Concentrates:
+50* Concentrate 
-50+100* Concentrate 
-100* Concentrate
Combined Concentrates

WT X
2.79
0.45 
0.24
3.48

X C(g)
93.40 
90.70 
90.40
92.84

X REC'Y
73.34 
11.57 
6.21

91.12

X DIST
80.48 
12.70 
6.82

100.00



l
1
1
1
1
1
1
1
1

..
.

1
1

V TEST NUU3ER: Pilot Plant Runt

Flowsheet HEIGHT HEIGHT
Streai PRODUCT Kg/hr X

No

PrUary Circuit:
1 Belt Feed 287.00 100.00
2 Rod Mill Discharge 298.60 104.04
3 Unit Cell Cone 10.19 3.55
4 Unit Cell Tall 288.41 100.49
5 20* Screen 0/S 8.30 2.89
6 20* Screen U/S 280.11 97.60
7 Rougher Flot Cone 8.11 2.13
8 Rougher Flot Tall 274.00 95.47
9 1st Ro Clnr Cone 3.91 1.36
10 1st Ro Clnr Tall 2.20 0.77
11 2nd Ro Clnr Cone 2.80 0.98
12 2nd Ro Clnr Tall 1.10 0.38
13 50* Screen 0/S (Table Feed) 11.50 4.01
14 -fSOt Table Cone 8.00 2.79
15 +5O Table Tall 3.50 1.22
16 Regrlnd Discharge
17 50* Screen Feed 12.99 4.53
18 50* Screen U/S 4.99 1.74

-50 Mesh Circuit:
19 2nd CI (Scav) Cone 1.10 0.38
20 Regrlnd Discharge
21 1st CI Cone 2.20 0.77
22 2nd CI (Scav) Tall 2.79 0.97
23 -50 +100* Final Cone 1.30 0.45

-100 Mesh Circuit:
24 100 Mesh Screen U/S 0.90 0.31
25 2nd CI (Scav) Cone 0.40 0.14
26 Regrlnd Discharge
27 2nd CI (Scav) Tall 0.20 0.07
28 -100* Final Cone 0.70 0.24

CALC BELT FEED 286.99 100.0

1

ASSAYS, XC(g)

Assayed Gale

3.550 3.550
4.210 3.925

73.500 72.800
2.100 1.491
9.220 9.220
1.180 1.262

50.400 48.451
0.210 0.210
60.500 69.017
11.900 11.900
77.400 78.366
45.800 45.800
83.500 86.370
93.400 93.400
70.300 70.300

74.000
42.800 42.800

74.800 74.800

92.800 87.905
7.880 7.425
90.700 90.700

86.400 83.867
90.000 90.000

61.000 61.000
90.400 90.400

3.550

UNITS OF C(g) i

CalC

355.000
408.340
258.478
149.862
26.864
123.198
103.149
20.049
94.027
9.122

76.473
17.554

346.080
260.348
85.732

334.951
74.603

28.669

67.383
7.220
41.084

26.300
12.544

4.251
22.049

355.000

DISTRIBUTION
XC(g)

Calc

100.00
115.03
72.81
42.21
7.51

34.70
29.06
5.65

26.49
2.57

21.54
4.94

97.49
73.34
24.15

94.35
21.01

8.08

18.98
2.03
11.57

7.41
3.53

1.20
8.21

100.00 l

Notes:

I DProduct *5 Is calculated using pilot plant flowrate nasurennt 
2)Be 11 Feed (t1), 50* Screen Feed (*17), +50* Table Cone (*14), Rougher Flot Tall (*8). 

-50* Screen U/S (*18), -50+100* Cone (t23), -100* Cone (*28) are all taken as gospel.

l 

l 

l 

l

CONCENTRATES: WT X I C(g) t REC'Y X DIST
+50* Concentrate
-50+100* Concentrate
-100* Concentrate

2.79
0.45
0.24

93.40
90.70
90.40

73.34
11.57
6.21

80.48
12.70
6.82

Cortlned Concentrates 3.48 92.84 91.12 100.00
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GRINDING OPERATION SHEET

Project No.: M90-088 Date: 9-Mar-90
Project Name: Bissett Creek Graphite

RUN *1-A

Operator Name: Jack R.

Time
11:45
12:00
12:15
12:35
1:00
1:45
2:30
3:20

Feed 
Rate 

(Ib/hr)
1312
1153
946
827
680
697
722
430

Belt 
Cut 
(a)

3309
2909
2385
2086
1715
1758
1822
1086

Feed Water 
Addition 
(1/min)

4
4
4
4
4

2.76
-
4

Discharge 
•X, 

Solids
46
50
55
47
35
40
35
50

Reagent 
Feed 

(ml/min)
9.04
9.08
9.1

13.15
13.25
13.3
13.03
12.98

Pump 
Box 

Level
-1/4
mt
mt
mt
mt
mt
mt
mt

Sampling:

Time
11:45
12:35

1:00
1:45
2:30
3:20

j

Belt 
Feed

Primary 
Mill 

Discharge
-^
*s
S
y
S
S

vibrating 
Screen 

O/S
s
S
S
s
s
s

Thickener 
Feed
s
s
s
*s
y
S

Thickener 
0/F
x
x
x.
x
x
y

Taifings 
Conditioner 

O/F
^
^
^
s
S
\s

Comments:

Time

11:30
12:55
2:00
2:30
3:30

Comments

Start up.
Drive motor bearings noisy - #3 C.V.
Ball mill reducer bearings warm - all others cool
Cut ball mill feed water to zero
Shut down.
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FLOTATION OPERATION SHEET

Project No.: M90-088 Date: March 9/90
Project Name: Bissett Creek Graphite Operator Name: Ed H. A Peter T.

RUN* 1-A

Rougher Flotation:

Time
1:00
1:45
230
3:15

reeu 
% 

Solids
15
14
5
6

Cell
1
G
G
G
G

ri
Cell 

2
G
G
G
G

oiauon
Cell 

3
U
U
U
U

ueu ut? 
Cell 
4
U
U
U
U

vei 
Cell 

5
U
U
U
U

CeO 
6
U
U
U
U

CeB
1

G/H
G/H
G/H
G/H

Cell 
2

G/H
G/H
G/H
G/H

rroui i 
CeO 

3
G/H
MA.
M/L
MA.

wscnpi 
Cell 
4

MA.
MA.
MA.
MA.

ion 
Cell 

5
M/L
M/L
M/L
MA.

Ceil 
6

M/L
MA.
MA 
MA.

LEGEND
Cell Level: H - High 

G-Good 
U - Unsteady 
L-Low

Froth Description: G/-Strong Froth 
M/. Medium Froth 
PI m Poor Froth

/H-High grade 
/M * Medium grade 
A.-Low grade

Cleaner Flotation:

Time
1:00
1:45
2:30
3:15

1st Cleaner Bank
Rotatic 

Cell 
1
H
G
H
G

in Cell l 
Cell 

2
H
G
L
L

.eve! 
Cell 

3
H
G
G
G

Froth 
Cell 

1
GA.
G/M
GA.
G/M

Descrk 
Cell 
2

GA.
G/M
G/H
G/M

rtton 
CeB 
3

MA.
G/M
G/M
G/M

2nd Cleaner Bank
Rotatic 

Cell 
1
G
L
G
G

*i Cell l 
CeH 
2
G
L
H
L

.evei 
Cefl 

3
G
G
G
G

Froth 
Cell 

1
MA.
G/M
G/H
G/H

Descrk 
Cell 
2

PA.
PA.
P/M
M/H

rtion 
CeH 
3

PA.
M/M
M/M
MA.

Comments:
Time
1:00
1:00
1:00
1:30
2:00

Comments
Cleaners working poorly - no solids
Unit cell working well
Spot reagent addition to rougher feed pump
Unit cell cone line plugged -15 minutes downtime
Main reagent feed line broke - 1 5 minutes down
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FLOTATION SAMPUNG SHEET

Project No.: M90-088 Date: March a90
Project Name: Bissett Creek Graphite Operator Name: Ed H. A Peter T.

RUN f 1-AA 4 1-AB

Sample
3. Unit Cell Concentrate
4. Unit Cell Tailing
8. Rougher Flotation Feed
9. Rougher Flotation Cone

10. Rougher Rotation Tailing
11.1st Ro Cleaner Cone
12. 1 st Ro Cleaner Tail
13. 2nd Ro Cleaner Cone

14. 2nd Ro Cleaner Tail
15. SOThesh-SwaerrFeed— "X^. ,

Cut 
Time
30s
5s
5s
30s

-
-

20s
-

20s
^\. ,- — — *

1:00
~s

iS

S

*s
\s*

S

s
*s
*s

— —

1:45
S

S

s
*s

V

S

S

S

^

N —— -

2:00
~s

S
^
*s

V

^
^
^

S

-y,-. --

Time 
3:15
S
^
*s

^
s
*s
^
*s
s*

—— N—— — ̂ ^~ -^-v. -^— **- — —

l 

l 

l 

l

Comments:

1
1 
1 
1 
1 
1 
1 
1 
1

Time
2:30

Comments
Change sampling buckets (ie. Run #1-AB)
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FLOTATION OPERATION SHEET

Project No.: M90-088 Date: March 13/90
Project Name: Bissett Creek Graphite Operator Name: Ed H. ft Peter T.

RUN f 1-B

Rougher Flotation:

Time

reea 
% 

Solids
Cell 

1

PI 
Cell 

2

oration 
Cell 

3

Vs6lll.B

Cell 
4

vei 
Cell 

5
Cell 

6
Cell 

1
Cell 

2

rrouiL 
Cefl 
3

sescnpi 
CeO
4

ion 
Cell 

5
Gen 

6

LEGEND
Cell Level: H - High 

G -Good 
U - Unsteady 
L -Low

Froth Description: G/. 
M/. 
P/.

Strong Froth 
i Medium Froth 
Poor Froth

/H " High grade 
/M * Medium grade 
/L - Low grade

Cleaner Flotation:

Time
1:10
1:25
1:45
2:10
2:45
3:05
3:20

1st Cleaner Bank
Flotatk 

Cell 
1
G
G
G
G
G
G
G

MI Cell 1 
Ceil 

2
G
G
G
G
G
G
G

.evel 
Cell 

3
G
G
G
G
G
G
G

Froth 
Cell 

1
G/H
G/H
G/H
G/H
G/H
G/H
G/H

Descrif 
Cett 

2
G/H
G/M
G/H
G/H
G/H
G/H
G/H

Xion 
CeO 
3

G/H
G/M
G/H
G/H
G/M
G/M
G/M

2nd Cleaner Bank
Rotate 

CeU 
1

mCeUI 
Cell 
2

•0VQ1
Cefl 

3

Froth 
Cell 

1

Descni 
Cell

2

Jtton 
Cell 
3

Comments:
Time
2:03
2:15
2:25
2:37
2:50
3:15

Comments
Problem with air pump on feed
Switched -100 mesh tank
Additional 1 0 kg media to regrind
Feed pump down (~2 minutes)
Lightnin mixer no longer mixing feed tank. Change impeller
2nd lightnin mixer no longer mixing feed tank



FLOTATION SAMPUNG SHEET

Project No.: M90-088 Date: March 13/90
Project Name: Bissett Creek Graphite Operator Name: Ed H. S Peter T.

1 
1 
1 
1 
1
[l
[1 
l 
1 
1 
1
1
i 
l
1 
1

HUN 9 1 -BA St 1-BB

Sample
-50 mesh Feed
Regrind Discharge
-100 mesh Product
1st Cleaner Cone
+1 00 mesh Cone
2nd Cleaner Cone
2nd Cleaner Tail

Cut 
Time
20s
60s
60s
60s

3min
60s
15s

Time 
1:25 1:45 2:10 2:45 3:05 320
y s s ^ ,x s
s vX *X s ^ ~"
s *s s *s ^ ^
v^ S S S ^ *"

*s ^ s ~s ^ ^

s iX y ^ s ^
S ^ *s S ~s *X

Comments:
Time

2:45
Comments

Switch sample buckets (ie. Run #1-BB)
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FLOTATION OPERATION SHEET

Project No.: M90-088 Date: March 13/90
Project Name: Bissett Creek Graphite Operator Name: Ed H. 4 Peter T.

RUN f 1-C

Rougher Flotation:

Time

reea 
'/o

Solids
Cell 

1

PI 
Cell 

2

oiaiion 
Cell 

3

Vseii ue 
Cell 

4

vei 
Cell 

5
Ceil 

6
CeR 

1
Cefl 

2

riom L 
Cefl 
3

rescnpi 
Cell 
4

ion 
Cell 

5
Cefl 

6

LEGEND
Cell Level: H - High 

G-Good 
U - Unsteady 
L- Low

Froth Description: G/. 
M/. 
P/.

Strong Froth 
i Medium Froth 
Poor Froth

/H - High grade 
/M - Medium grade 
/L -Low grade

Cleaner Flotation:

Time
4:20
4:25
4:30
4:45
4:55

1st Cleaner Bank
Ftotatk 

Cell 
1
G
G
G
G
G

•n Cell l 
Ceil 

2
G
G
G
G
G

.eve! 
Cell 

3
G
L
G
L
L

Froth 
Ceil 

1
G/H
G/H
G/H
G/H
G/H

Descri 
Cell 

2
G/H
G/M
G/H
G/M
G/H

rtfon 
Cell 

3
G/H
G/H
G/H
G/H
G/H

2nd Cleaner Bank
Rotate 

Ceil 
1

mCelll 
CeO
2

-evel 
CeB 
3

Froth 
Cell

1

Descric 
Cell 

2

rtion 
Cell 

3

Comments:
Time
4:20
4:30
4:57

Comments
Start up
1st feed tank empty. Switch to 2nd feed tank
2nd feed tank empty
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FLOTATION

Project No.: M90-088
Project Name: Bissett Creek Graphite

Sample
-100 mesh Feed
Regrind Discharge
1st Cleaner Cone
2nd Cleaner Cone
2nd Cleaner Tail

Comments:
Time

RUN f

Cut 
Time
20s
30s
60s
30s
20s

SAMPLING SHEET

Date:
Operator Name:

1-C

4:30
X
X
X

X
x

4:47

X
X

x
x
x

4:52
X
X
x
-S

X

Time

March 13/90
Ed H. A Peter T.

Comments
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SIZE DISTRIBUTION
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SAMPLE NO. M90-088: 
Belt

Size Fraction

(mesh)

4- l"

- 1" 4- 3/4" 

- 3/4" 4- 1/2"

- 1/2" 4- 3/8"

- 3/8" 4- 3 mesh

-3 4-4 mesh

-4 4-6

-6 4-8

-8 4-10

-10 4-14

-14 4-20

-20 4-28

-28 4-35

-35 4-48

-48 4-65

-65 4-100

- 100 4- 150 

-150 4-200

-200

Pilot Plant Run #1-A 
Feed (0-2 hours)

Individual
Percentage
Retained 

3.

11.4

24.1 

13.6

16.4

6.3

3.9

2.7

2.1

1.0

2.4

1.8

1.0

2.7

1.9

2.0

1.7

1.4 

1.1

2.5

(March 9, 1990)

Cumulative
Percentage
Passing

88.6

64.5 

50.9

34.5

28.2

243

21.6

19.5

18.5

16.1

143

133

10.6

8.7

6.7

5.0

3.6 

2J
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SIZE DISTRIBUTION 

SAMPLE NO: M90-088 Pilot Plant Run *1-AA

March 9, 1990 

Unit Call Concentrate (0-2 hours)

Size Fraction

- 28

- 48

-100

-200

* 28

* 48

+100 

+200

Individual
Percentage
Retained

3.07

44.59

29.24

12.57

10.53

Cumulative 
Percentage 
Pass lng

96.93

52.34

23.10

10.53
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SIZE DISTRIBUTION 

SAMPLE NO: M90-088 Pilot Plant Run *1-AA

March 9, 1990 

Table Tails (0-2 hours)

Size Fraction

- 28

- 48

-100

-200

* 28

* 48 

+100 

+200

lndlvldual
Percentage
Retained

1.26

46.70

46.23

4.40

1.41

Cumulative 
Percentage 

Pass i ng

98.74

52.04

5.81

1.41
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SIZE DISTRIBUTION 

SAMPLE NO:M90-088 Pilot Plant Run *1-AA

March 9, 1990 

Flotation Rougher Tails

Size Fraction 
(mesh)

- 28

- 48

-100

-200

+ 28 

* 48

+100 

+200

Individual
Percentage
Retained

0.00

14.03

33.78

25.83

26.35

Cumulative 
Percentage 

Passing

100.00

85.97

52.19

26.35
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SIZE DISTRIBUTION

SAMPLE NO: M90-088 Pilot Plant Run *1-AA

March 9, 1990

l

l 

l

i

l

l

l 

l

I

I 

l

l 

l

Regrlnd Discharge (0-2 hours)

l Individual Cumulative
  Size Fraction Percentage Percentage

Retained Passing

* 28 0.26 99.74

-28 4- 48 33.44 66.30

- 48 +100 42.89 23.41

-100 +200 13.86 9.55

-200 9.55
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SIZE DISTRIBUTION

SAMPLE NO. M90-088: Pilot Plant Run #1-A (March 9,1990) 

g . -"' - Thickener Feed (0-2 hours)

B Size Fraction Individual Cumulative
Percentage Percentage

B (mesh) Retained Passing
t.

+ 20

20+28 0.1 99.9 

28 + 4S 193 80.6 

48 * 100 34.0 46.6 

100+200 22.0 24.6 

200 24.6
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SIZE DISTRIBUTION

SAMPLE NO. M90-088: Pilot Plant Run #1-A (March 9,1990) 

g Rod Mill Discharge (0-2 hours)

l 

l

I 
I 
l 
I 

i 
l 
l 
l 
l 
l 
l

Size Fraction Individual 
Percentage 

(mesh) Retained 
*

+ 20 1.2

-20+28 1.3

-28+48 24.5

-48 + 100 31.8

-100+200 20.2

- 200 21.0

Cumulative 
Percentage 
Passing 

**

98.8

97.5

73.0

41.2

21.0
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l SIZE DISTRIBUTION

SAMPLE NO. M90-088 Run #1 - AB 

l Rod Mill Discharge

Size Fraction Individual Cumulative
— Percentage Percentage 
m (mesh) Retained Passing

*

l 

l

i 

l 

l

l

l 

l 

l

+ 65 54.3 45.7

-65 4- 100 12.0 33.7

- - 100 H- 150 8.9 24.8

P -150+200 6.7 18.1

- 200 18.1
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l 
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— SIZE DISTRIBUTION

* SAMPLE NO. M90-088 Run #1 - BA

l 1st CI Cone.

I Size Fraction Individual Cumulative
Percentage Percentage

(mesh) Retained Passing
. *K, 1b

l + 65 7.4 92.6

-65 -J- 100 27.9 64.7

j! - 100 * 1 50 26.7 38.0

. -150-1-200 16.5 21.5 
•"

l 

l 

l

l 

l 

l 

l

200 21.5
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SIZE DISTRIBUTION

SAMPLE NO. M90-088 Run #1 - BA

2nd CI Cone.

Size Fraction Individual 
Percentage

(mesh) Retained
*

•f 65 7.7

-65 * 100 29.7

- 100 * 150 25.9

-150 * 200 14.4 

- 200 22.3

Cumulative 
Percentage
Passing

*

92.3

62.6

36.7

213

l
L.

P 
P
!
l
i
i
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l

SIZE DISTRIBUTION 

SAMPLE NO. M90-088 Run #1 - BA

l Regrind Discharge

l Size Fraction Individual Cumulative
Percentage Percentage

I (mesh) Retained Passing 

_________________*______________*

l * 65 1 5.2 84.8

65 * 100 1 7.7 67.1

100 * 150 20.3 46.8

150 4-200 1 7.4 29.4

200 29.4
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SIZE DISTRIBUTION

SAMPLE NO. M90-088 Run #1 - C

Regrind Discharge

Size Fraction

- 65

- 100

- 150

-200

- 325

(mesh)

4- 65

4- 100

+ 150

+ 200

* 325

Individual
Percentage 
Retained

5.1

14.8

24.7

23.3

20.6

11.5

Cumulative
Percentage 
Passing

94.9

80.1

55.4

32.1

11.5
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a SIZE DISTRIBUTION

l 

l 

l 
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l 

l 

l

SAMPLE NO. M90-088 Run #1 - C 

2nd CI Cone.

Size Fraction Individual 
Percentage 

(mesh) Retained 
ft

* 65 1.6

-65 H- 100 4.9

- 100 * 1 50 24.9

-150 4- 200 27.8

-200+325 25.2

- 325 15.5

Cumulative 
Percentage 
Passing 

9,

98.4

93.5

68.6

40.8

15.6
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SIZE DISTRIBUTION

l 

l 

l 

l

l 

l 

l 

l 

l 

l 

l 

l 

l 

l

SAMPLE NO. M90-088 Run #1 - C 

1st CI Cone.

Size Fraction Individual 
Percentage 

(mesh) Retained 
*k

* 65 1.6

-65 + 100 5.5

- 100 * 1 50 30.0

-150 4- 200 29.5

-200 +32S 21.6

- 325 11.8

Cumulative 
Percentage 
Passing 

*

98.4

92,9

619

33.4

11.8
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PILOT RUN *2

DATE: March 15. 1990

DURATION: 6 hours ASSAY HEAD: 3.67 XC(g)

THROUGHPUT: 2160 kg

REAGENT COSUMPTION: 150 g/tonne EKOF 452 G
REAGENT ADDITION: Rod Mill D ischarge, Rougher Flotation Ceil #1

FLOWSHEET MODIFICATIONS:

1)Removed 512 Ibs rods from Primary Rod Mill 
(approx 1500 Ibs remaining)

2)install 20* Sweco (Primary) screen

3)Reagent addition point added to 1st Rougher Cell

4)Removed Thickener from circuit and replaced with 
a 900 litre surge tank (between 20* U/S and 
rougher flotation)

5)

6)

7)

RESULTS: 

Final Concentrates:
+50* Concentrate 
-50 Product

Combined Concentrates

WT X
2.28 
2.46

4.73

X C(g)
91.70 
56.10

73.23

X REC'Y
56.91 
37.38

94.29

X DIST
60.36 
39.64

100.00



1
1
1
1
1
1
1
1
l
•m

Q TEST MMER: Pilot Plant Run l

Flowsheet HEIGHT HEIGHT
Streai PRODUCT Kg/hr X

No

Prliary Circuit:
1 Belt Feed 360.00 100.00
2 Rod Ml II Discharge 460.60127.94
3 Unit Cell Cone 13.60 3.78
4 Unit Cell Tall 447.00 124.17
5 20i Screen 0/S 96.00 26:87
6 20* Screen U/S 351.00 97.50
7 Rougher F lot Cone 8.00 2.22
8 Rougher F lot Tall 343.00 95.28
9 1st to Clnr Cone 4.90 1.36
10 1st to Clnr Tall 3.10 0.86
11 2nd to Clnr Cone 3.44 0.96
12 2nd to Clnr Tall 1.50 0.42
13 50* Screen 0/S (Table Feed) 11.00 3.06
14 +50* Table Cone 8.20 2.28
15 •(•SO* Tab le Tall 2.80 0.78
16 Regrlnd Discharge
17 50* Screen Feed 17.04 4.73
18 50* Screen U/S 8.84 2.46

CALC BELT FEED 360.04 100.0

|2

ASSAYS, XC(g) !
!

Assayed Calc

3.670 3.670
3.270 3.622

67.300 72.100
1.300 1.538
2.470 2.470
1.940 1.283

38.600 46.879
0.220 0.220
59.200 63.884
29.400 20.000
68.200 77.052
31.900 31.900
81.100 88.431
91.700 91.700
74.000 71.000

73.100 73.100
56.100 56.100

3.670

UNITS OF C(g)

Calc

367.000
483.381
272.378
191.003
65.867
125.136
104.175
20.961
86.953
17.222
73.661
13.292

264.094
208.872
55.222

346.039
137.167

367.000

DISTRIBUTION
zc(g)

Calc

100.00
126.28
74.22
52.04
17.95
34.10
28.39
5.71

23.69
4.69

20.07
3.62
71.96
56.91
15.05

94.29
37.38

100.00

l 

l 

l 

l 

l 

l

Notes:
DProduct *5 Is calculated using pilot plant f l overate leasurennt 
2)Belt Feed (t1), 50* Screen Feed (*17), +50* Table Cone (*14), Rougher F lot Tall (*8). 
-50* Screen U/S (*18) are all taken as gospel.

l 

l

CONCENTRATES: 
+50* Concentrate 
-50* Product

CortJlned Concentrates

IT l Tt C (g) X REC'Y X DIST
2.28 91.70 56.91 60.38
2.46 56.10 37.38 39.64

4.73 73.23 94.29 100.00
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l 
l GRINDING OPERATION SHEET

Project No.:M90-088

f
l 
l 
l 
l 
l
l 
il 
I 
i 
l
l 
i
l 
l

Project Name: Bissett Creek Graphite

RUN f 2-A

Date: March 15.1990 
Operator Name: Jack R.____

Time
2:20
2:40
3:00
3:20
3:45
4:10
5:05

Feed 
Rate 

(to/hr)
528

1455
910
912
722
697

Belt 
Cut
(g)

1331

1694
1434
1438
1138
1098

Feed Water 
Addition 
(l/min)

-
-
-
-
-
-
-

Discharge 
% 

Sofids
35
42
55
62

48
47

Reagent 
Feed 

(ml/min)
13.01

18.65
18.79

18.74
13.57

Pump 
Box 

Level
mt

mt
mt

mt
mt

Sampling:

Time
2:20
2:30
2:45
3:00
3:20
4:10
5:10

Belt 
Feed

Primary
Mill 

Discharge

Vibrating
Screen

O/S

Z
f

Comments:

Time
11:45
12:30
2:00
2:30
3:20
6:00

Comments
Startup
Shut down. Many materials handling problems.
Start up with new configuration.
Belt speed
Belt speed

raised f ram 10-y0 to 15^0
reduced to 12.5*0

Shutdown.
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FLOTATION OPERATION SHEET

Project No.: M90-088 Date: March 15/90
Project Name: Bissett Creek Graphite Operator Name: Ed H. a Peter T.

RUN f 2-A

Rougher Flotation:

Time
11:55

3:00
4:50
5:30

Feed
y0

Solids
Cell 

1
H

G
G
G

R 
Cell 

2
H

G
G
G

otation 
Cell 

3
L

G
L
G

Cell Le 
Cen
4
L

G
L
G

vel 
Cell 

5
L

G
L
L

CeH 
6
L

G
L
L

CeH 
1

M/L

G/H
G/H
G/H

CeU 
2

M/L

M/H
G/H
G/H

Froth C 
CeH 

3
-

M/H
G/H
G/H

tescripl 
Ceil
4
-

G/L
G/H
G/H

ton 
Ceil 

5
-

G/L
G/H
G/H

Cell 
6
-

G/L
flat
flat

LEGEND
Cell Level: H - High 

G-Good 
U - Unsteady 
L-Low

Froth Description: G/ -Strong Froth 
M/ -Medium Froth 
P/ m Poor Froth

/H-High grade 
/M - Medium grade 
/L - Low grade

Cleaner Flotation:

Time
11:55

3:00
4:50
5:30

1st Cleaner Bank
Flotatk 
Cell

1
G

L
G
G

in Cell l 
Cell 

2
H

L
L
L

.evel 
Cell 

3
H

L
G
G

Froth 
Cell 

1
G/H

G/H
G/H
G/H

Descri 
Cen 

2
G/H

G/H
G/M
G/M

*ton 
Cefl 
3

G/H

G/H
G/L
G/M

2nd Cleaner BankRotatic- ~-" ' 
Cell 

1
G

L
G
G

in v/eui
Cen 

2
L

L
L
L

.evel 
Cell 
3
L

L
G
G

Froth 
Cell 

1
G/H

G/H
G/H
G/H

Descrir 
Cell 

2
-

M/H
M/M
M/M

)tton 
Cell 

3
-

MM
MM
M/L

Comments:
Time
11:43
12:00
12:30
2:00
3:00
4:50

Comments
Start up
Table feed starts
Shutdown
Start up again
Going well so far
Dirty rougher froth. No reagent to rougher ftotn.
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FLOTATION SAMPLING SHEET

Project No.: M90-088 Date: March 15/90
Project Name: Bissett Creek Graphite Operator Name: Ed H. a Peter T.

RUN f 2-A

Sample
Unit Cell Concentrate
Unit Cell Tailing
Rougher Flotation Feed
Rougher Flotation Cone

Rougher Flotation Tail
1 st Ro Cleaner Cone
1 st Ro Cleaner Tail

2nd Ro Cleaner Cone
2nd Ro Cleaner Tail
50 mesh Screen Feed

Cut 
Time
30s
5s
5s
30s

-
-

30s
-

30s
30s

4:50
S

^
S

^
x'

X
S

s
^
vX

530
X
^
*x
\^
.x
*s

s
uX

^
^

Time

l 

l 

l 

l 

l

i 

l

l 

l 

l 

l

l 

l 

l 

l

Comments:
Time

12:15
12:25
12:35

2:00
5:50

Comments
20*0/8 line plugged
line replaced
Shut down: 1 . Add surge tank between 20* u/s 4 Ro Ftotn

2. Switch rougher cells back to sub-A's
3. Switch rougher feed pump to large air pump
4. Lunch

Start up with
Shut down:

new configuration
1 . 50# u/s storage capacity full
2. Rougher cells sanded out
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SIZE DISTRIBUTION

SAMPLE NO:M90-088 Pilot Plant Run *2-A

March 15. 1990 

Belt Feed

Size Fraction

-1"

-3/4"

-1/2"

-3/8"

- 10

- 28

- 48

-100

-200

+1"

+S/4"

+1/2"

+3/S"

t 10

+ 28

* 48

+100

+200

Individual 
Percentage 
Retained

20.31

15.02

23.83

7.15

14.07

5.37

5.20

3.91

2.54

2.62

Cumulative 
Percentage 

Pass l ng

79.69

64.68

40.84

33.70

19.63

14.26

9.06

5.15

2.62
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SIZE DISTRIBUTION 

SAMPLE NO:M90-088 Pilot Plant Run *2-AA

March 15, 1990 

Flotation Rougher Tails

Size FractIon 
(mesh)

- 28

- 48

-100

-200

t 28 

 l- 48 

+100 

+200

lndlvldual
Percentage
Retained

0.55

20.02

31.45

24.37

23.60

Cumulative 
Percentage 

Passing

99.45

79.43

47.97

23.60
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SIZE DISTRIBUTION 

SAMPLE NO: M90-088 Pilot Plant Run #2-AA

March 15, 1990 

Unit Call Concentrate

Size Fraction 
(mesh)

- 28

- 48

-100

-200

* 28

* 48 

+100 

+200

Individual
Percentage
Retained

3.14

48.16

28.60

11.21

8.88

Cumulative 
Percentage 

Pass lng

96.86

48.70

20.10

8.88
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SIZE DISTRIBUTION 

SAMPLE NO: M90-088 Pilot Plant Run *2-AA

March 15, 1990 

Rougher Flotation Feed

Size Fraction 
(mesh)

- 28

- 48

-100

-200

t 28 

* 48 

+100 

+200

Individual
Percentage
Retained

2.00

24.45 "2.6. 

29.00 

20.98 

23.57

Cumulative
Percentage

Passing

98.00

73.54

44.55

23.57
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SIZE DISTRIBUTION 

SAMPLE NO:M90-088 Pilot Plant Run #2-AA

March 15. 1990 

Rod Ml II Discharge

Size Fraction 
(mesh)

- 28

- 48

-100

-200

* 28

* 48 

+100

*1-200

Individual
Percentage
Retained

15.00

30.46

25.37

15.38

13.80

Cumulative 
Percentage 

Passing

85.00

54.54

29.17

13.80
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SIZE DISTRIBUTION

* SAMPLE NO. M90-088 Pilot Plant Run #2 - A (March 15,1990) 

l Tables Tailings (Regrind Feed)

l 

l 

i

l

P 
l

l 

l

l

l
l

l 

l

Size Fraction 

(mesh)

-20

-28

-48

- 65

- 100

- 150

-200

- 325

* 20

+ 2S

+ 4S

H- 65

+ 100

+ 1 50

+ 200

+ 32S

Individual 
Percentage 
Retained

1.0

6.3

58.6

27.1

4.7

1.4

0.6

0.2

0.1

Cumulative 
Percentage 
Passing

99.0

92.7

34.1

7.0

2.3

0.9

0.3

0.1
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B SIZE DISTRIBUTION

* SAMPLE NO. M90-088 Pilot Plant Run #2 - A

B Regrind Discharge

l 

l 

l 

l

l 

l 

l 

l

i

l 

f

l 

l

Size Fraction 

(mesh)

-20

- 28

-48

- 65

- 100

- 150

-200

- 325

+ 20

+ 2S

-J- 48

+ 65

* 100

+ 150

+ 200

+ 32S

Individual 
Percentage 
Retained 

'k

0.2

2.4

47.9

31.9

9.7

4.4

2.0

1.0

0.5

Cumulative 
Percentage 
Passing

99.8

97.4

49.5

17.6

7.9

3.5

1.5

0.5
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PILOT RUN #3

i
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PILOT RUN *3

DATE: March 21. 1990

DURATION: 6 hours ASSAY HEAD: 3.53 XC(g)

THROUGHPUT: 1750 leg

REAGENT COSUMPTION: 120 g/tonne EKOF 452 G
REAGENT ADDITION: Rod Mill Discharge, Ro FlOt Cell *1

FLOWSHEET MODIFICATIONS:

1)Removed 512 Ibs rods from Primary Rod Mill 
(approx 1000 Ibs remaining)

RESULTS:

Final Concentrates:
+50* Concentrate 
-50 Product

2)

3)

4)

5)

6)

7)

Combined Concentrates

WT X X C(g) X REC'Y X DIST
2.86 91.60 74.14 84.82 
0.65 71.60 13.27 15.18

3.50 87.92 87.41 100.00



1
1
1
1
m

1

1
1

™ TEST NWfiER: Pilot Plant Run l

Flowsheet HEIGHT HEIGHT
Streai PRODUCT Kg/hr X 
No

Prliary Circuit:
1 Belt Feed 294.00 100.00 
2 Rod Ml II Discharge
3 Unit Cell Cone
4 Unit Cell Tall 
5 20* Screen 0/S
6 20* Screen U/S
7 Rougher Flot Cone
8 Rougher Flot Tall 284.00 96.60
9 1st Ro Clnr Cone
10 1st Ro Clnr Tall
11 2nd Ro Clnr Cone
12 2nd Ro Clnr Tall
13 50* Screen 0/S (Table Feed)
14 +50* Table Cone 8.40 2.88
15 +50* Table Tall
16 Regrlnd Discharge
17 50* Screen Feed 10.30 3.50
18 50* Screen U/S 1 .90 0.65

CALC BELT FEED 294.30 100.0

3

ASSAYS, SC(g)

Assayed Gale

3.530 3.530

0.460 0.460

91.600 91.600

88.100 88.100
71.600 71.600

! 3.530

UNITS Gf C(g)'

Gale

353.000

44.435

261.714

306.565
46.850

l 353.000

DISTRIBUTION

Gale

100.00

12.59

74.14

87.41
13.27

100.00

l 
l 
l 
l 
l 
l 
l 
l 
l

Notes:
DProduct tS Is calculated using pilot plant flowrate nasurennt 
2)Belt Feed (H), 50t Screen Feed (t17), +50* Table Cone (t14). Rougher Plot Tall (18), 
-50i Screen U/S (i18) are all taken as gospel.

CONCENTRATES: 
450i Concentrate 
-SOt Product

Combined Concentrates

MIX XC(g) XREC'Y X DIST
2.86 91.80 74.14 84.82
0.65 71.60 13.27 15.18

3.50 87.92 87.41 100.00
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GRINDING OPERATION SHEET

Project No.: M90-088
Project Name: Bissett Creek Graphite

RUN *3-A

Date: March 21.1990 
Operator Name: Jack R.

Time
9:45
10:00
10:20
10:40
12:20
1:00
1:30
2:00
2:45
3:30

Feed 
Rate 

(to/hr)
1013
697
1192
1018
707
813
771
752
668
640

Belt 
Cut 
(Q)

2615
1800
3079
2630
1827
2100
1992
1943
1725
1653

Feed Water 
Addition

(1/min)
-
-
-
-
-
-
-
-
-
-

Discharge 
% 

Solids

61

50
35
34

Reagent 
Feed

(ml/min)

14.16

Pump 
Box 

Level

up ft down

mt
rnt
mt

Sampling:

Time
2:00
2:45
3:30

Bett 
Feed
t/
S
s

Primary 
Mill 

Discharge
*S

s
s

Vibrating 
Screen 

O/S
^
*s
y

Thntener 
Feed
fH—

L4-
i

Threner
^•vF

^^-
-4—

Taffngs 
CorWtoner 
J&C
^
J
c

Comments:

Time
9:30
3:30

Comments
Startup
Shut down. Many materials handling problems.



1 
1 
1 
1 
1 
1 
1 
1
1 
I 
1
1 
1 
1 
1 
1
1 
1 
1

^ FLOTATION OPERATION SHEET

Project No.: M90-088 Date: March 21/90
Project Name: Bissett Creek Graphite Operator Name: Ed H. ft Peter T.

Rougher Flotation:

Time
2:30
3:15

Feed 
% 

Solids
12
12

Cell 
1
G
G

RUN#3-A

R 
Cell 

2
G
G

otatton 
Cell 

3
G
G

Cell Le 
Cell 
4
G
G

ral 
Cell 

5
G
G

Cefl 
6
G
G

Cell 
1

G/H
G/H

Cell 
2

G/M
G/M

Froth C 
CeB 
3

G/M
G/M

Rescript 
Cell

4
G/M
G/M

ton 
Cefl

5
M/M
M/M

LEGEND 
Cell Level: H -High Froth Description: G/ - Strong Froth /H-Highgrad 

G -Good M/. Medium Froth /M- Medium ( 
U - Unsteady P/ - Poor Froth /L - Low gradi 
L- Low

Cleaner Flotation:

Time
2:40
3:25

1st Cleaner Bank
Rotatk 

Cell 
1
G
G

xiCell 
Cell 

2
G
G

.eve) 
Cell 
3
G
G

Froth 
Ceil 

1
G/H
G/H

Descre 
Cell 
2

G/H
G/H

*ton 
Cefl 
3

UM
L/M

2nd Cleaner Bank
Rotatk 

Cell
1
G
G

jnCelll 
Cefl 
2
L
L

.evei 
CeD 

3
M
M

Froth 
Cell 

1
G/H
G/H

Comments:
Time Comments

Descric 
Cefl 

2
I^M
M/M
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1 
1 
1 
1 
1 
1 
1
1 
I
1
1 
1 
1 
1
1
1 
1 
1

FLOTATION SAMPUNG SHEET

Project No.: M90-088 Date: March 21/90
Project Name: Bissett Creek Graphite Operator Name: Ed H. ft Peter T.

RUN43-A

Cut Time 
Sample Time 2:30 3:15

Unit Cell Concentrate 30s ,x" ^
Unit Cell Tailing 5s x -X
Rougher Flotation Feed 5s X tX
Rougher Flotation Cone 30s x -^
Rougher Flotation Tail - ^ ^X
1 st Ro Cleaner Cone - ^ s
1 st Ro Cleaner Tail 30s s •S
2nd Ro Cleaner Cone - y ^
2nd Ro Cleaner Tail 30s x *X
50 mesh Screen Feed 30s x X'

Comments:
Time Comments



l 
l 
l 
l
. SIZE DISTRIBUTION

' SAMPLE NO. Pilot Run #3 - A

l Belt Feed

l 

l 

l 

l 

l 

l 

l 

l 

l

i 
i
i 
i

Size Fraction 

(mesh)

- 1"

- 3/4"

- 1/2"

-3/8"

- 10#

-28#

-48#

- 100#

-200#

* 1"

+ 3/4"

•H 1/2"

+ 3/811

+ 10#

*28#

H-48#

* 100#

+ 200*

Individual 
Percentage 
Retained

13.5

20.5

17.2

7.0

18.7

5.7

6.4

4.5

3.2

3.3

Cumulative 
Percentage 
Passing

86.5

66.0

48.8

41.8

23.1

17.4

11.0

6.5

3.3



l 
l 
l 
l
. SIZE DISTRIBUTION

™ SAMPLE NO. M90-088 Run #3 - A

l Rougher Flotation Feed

l Size Fraction Individual Cumulative
Percentage Percentage

I (mesh) Retained Passing
% *k

l

I 
l 
l 
l 
l 
i 
l 
l 
l

* 28 7.7 92.3

28 4- 48 28.6 63.7

48 * 100 29.4 34.3

100+200 18.5 15.8

200 15.8



SIZE DISTRIBUTION

l

l 

l

l 

l 

l 

l 

l 

l 

l 

l

SAMPLE NO. M90-088 Pilot Plant Run #3 - A 

Rod Mill Discharge

l Size Fraction Individual Cumulative
Percentage Percentage

(mesh) Retained Passing
m eh K

* 28 21.9 78.1

-28 * 48 29.2 48.9

-48 * 100 22.8 26.1

-100+200 12.4 13.7

200 13.7



l 
l 
l 
l 
l 
l 
l 
l
l
i 
l 
l 
l 
l 
l
f
l 
l 
l

SIZE DISTRIBUTION

SAMPLE NO: M90-088 Pilot Plant Run *3A 
Rougher Flotation Tails

Size Fraction 
(mesh)

- 28

- 48

-100

-200

•f 28

* 48 

+100 

+200

Individual
Percentage
Retained

0.45

4.18

22.86

35.18

37.32

Cumulative 
Percentage 

Pass lng

99.55

95.36

72.51

37.32



l 
l 
l
i
l 
l 
l
m PILOT RUN #4

i

l 
l

l 

l 

l

l

f 

i 
l 

l



l 
l 
l 
t 
l 
l 
l 
l 
l
i 
p
l 
l 
l
l
l
l 
l 
l

SIZE DISTRIBUTION

SAMPLE NO: M90-088 Pilot Plant Run *3A 
Rougher Flotation Tails

Size Fraction 
(mesh)

lndlvldual
Percentage
Retained

Cumulative
Percentage

Pass i ng

- 28

- 48

-100

-200

* 28

* 48

+100

+200

0.45

4.18

22.86

35.18

37.32

99.55

95.36

72.51

37.32



PILOT RUN #4

l

I
l 
l

l 

l 

i
l 

t 

l



l 
l 
l 
l 
l 
l 
l 
l 
l
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i 
l 
l 
l 
i
l
l 
l 
l

PILOT RUN *4

DATE: March 29, 1990

DURATION: 3 hours ASSAY HEAD: 3.51 SCC(g)

THROUGHPUT: 820 kg

REAGENT COSUMPTION: 200 g/tonne EKOF 452 G (Rougher)
REAGENT ADDITION: Rod Mill Discharge, Ro Cell *1, RO Cell *4

FLOWSHEET MOD l F lCAT lONS:

DRelocated unit cell to concrete floor level

2)Install recycle loops to stabilize feed to unit 
cell and rougher flotation

3)Modlfled Denver *8 sub-A cells to a "seml-OR", 
cell to cell type design

4)Install a sand relief dart valve at the end of 
rougher bank of cells

5)Added reagent addition point to Rougher cell #4

6)Reduced speed of rougher froth paddles by 20X

7)

RESULTS: 

Final Concentrates:
+50* Concentrate 
-50+100* Concentrate 
-100* Concentrate
Combined Concentrates

WT \
2.24 
0.74 
0.58
3.57

X C(fl)
88.40 
86.40 
82.10
86.95

% REC'Y
56.47 
18.27 
13.63
88.38

X DIST
63.90 
20.68 
15.42
100.00



1
1
1

1
1
1
i

1
1

1

1

1

^^ TEST NUU3ER: PI lot Plant Run *4

Flowsheet
Streai PRODUCT 

No

Prliary Circuit:
1 Belt Feed
2 Rod Ml II Discharge
3 Unit Cell Cone
4 Unit Cell Tall
5 20* Screen 0/S
6 20* Screen U/S
7 Rougher Flot Cone
8 Rougher Flot Tall
9 1st Ro Clnr Cone

10 1st Ro Clnr Tall
11 2nd Ro Clnr Cone
12 2nd Ro Clnr Tall
13 50* Screen 0/S (Table Feed)
14 +50* Table Cone 
15 +50* Table Tall
16 Regrlnd Discharge
17 50* Screen Feed
18 50* Screen U/S

-50 Mesh Circuit:
19 2nd CI (Scav) Cone 
20 Regrlnd Discharge
21 1st CI Cone
22 2nd CI (Scav) Tall
23 -50 +100* Final Cone

-100 Mesh Circuit:
24 100 Mesh Screen U/S
25 2nd CI (Scav) Cone
26 Regrlnd Discharge
27 2nd CI (Scav) Tall
28 -100* Final Cone

CALC BELT FEED

Notes:

WEIGHT HEIGHT
Kg/hr X

326.00 100.00
392.200 120.31

13.40 4.11
378.80 118.20
54.00 16.56

324.80 99.63
15.10 4.83

309.70 95.00
6.10 1.87
9.00 2.76
2.88 0.88
3.20 0.98

10.01 3.07
7.31 2.24 
2.70 0.83

16.28 4.99
8.97 2.75

2.40 0.74

4.92 1.51
4.05 1.24
2.42 0.74

2.50 0.77
0.90 0.28

0.60 0.18
1.90 0.58

325.98 100.0

ASSAYS, XC(g) ! UNITS OF C(g)
i 

Assayed Gale i Gale

i
3.510 3.510 i 351.000
3.790 3.640 ! 437.908

60.400 68.300 280.742
1.480 1.353 i 157.166
1.780 1.780 29.485
1.210 1.282 i 127.681

29.700 23.053 l 106.781
0.220 0.220 ! 20.900

28.700 40.542 \ 75.861
11.200 11.200 i 30.920
35.000 55.865
27.000 27.000
84.600 79.202
88.400 88.400 
54.300 54.300

66.100 66.100
47.900 47.900

79.100 79.100

80.100 78.617
13.200 13.077
86.400 88.400

67.200 67.148
80.900 80.900

16.400 19.800
82.100 82.100

49.358
26.503

243.194
198.222 
44.972

330.100
131.878

58.233

115.631
16.247
64.137

51.494
22.334

3.844
47.850

3.510 ! 351.000

DISTRIBUTION
XC(g) 

Gale

100.00
124.76
79.98
44.78
8.40

36.38
30.42
5.95

21.61
8.81

14.06
7.55

69.29
56.47 
12.81

94.05
37.57

16.59

32.94
4.63

18.27

14.67
6.36

1.04
13.63

100.00

I DProduct *5 is calculated using pilot plant flowate •easureaent 
2)Belt Feed (*1). 50* Screen Feed (*17), +50* Table Cone (*14), Rougher Flot Tall (*8),

-50* Screen U/S (*18). -50+100* Cone

l
CONCENTRATES:

— +50* Concentrate
H -50+100* Concentrate
™ -100* Concentrate

Cooblned Concentrates

1

1

(•23), -100* Cone (*28) are all taken as gospel.

NT X X C(g) X REC'Y X DIST
2.24 88.40 56.47 63.90
0.74 86.40 18.27 20.68
0.58 82.10 13.63 15.42
3.57 86.95 88.38 100.00
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GRINDING OPERATION SHEET

Project No.: M90-088
Project Name: Bissett Creek Graphite

RUN * 4-A

Date: Match 28.1990 
Operator Name: Jack R.___

Time
2:40
3:00
3:30
4:00
4:20
4:30

Feed 
Rate 

(Ib/hr)
832
948
967
735
993
1142

Belt 
Cut 
(Q)

2148
2448
2497
1897
2565
2949

Feed Water 
Addition 
(l/min)

-
-
-
-
-
-

Discharge
y0

Sofids
44
46
44
32

26

Reagent 
Feed 

(ml/min)
13.28
13.25
13.25
13.24

13.23

Pump 
Box 

Level
mt
mt
mt
mt

mt

Sampling;

Time
3:00
3:30
4:00
4:30

Belt 
Feed
*s
*S
~s
s

Primary 
Mill 

Discharge
^
s
S
^

Vibrating 
Screen 

O/S
*s
S
y
S

Comments:

Time
1:30
4:00
4:40

Comments
Start up
Feed becoming coarser b slightly drier - raised gate on F.O.B.
Shutdown
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FLOTATION OPERATION SHEET

Project No.: M90-088 Date: March 28/90
Project Name: Bissett Creek Graphite Operator Name: Ed H. a Peter T.

RUN44-A

Rougher Flotation;

Time
3:10
3:30
4:00
4:30

Feed 
y0

Solids

20
18
14

Cell 
1
G
G
G
G

R 
Cell 

2
G
G
G
G

otation 
Cell 

3
G
G
G
G

Cell Le 
Cell 

4
G
L
L
L

vel 
Cell 

5
L
L
L
U

Cefl 
6
U
U
U
U

Ceil 
1

G/H
G/H
G/H
G/H

Cell 
2

MA.
MA.
MA.
MA.

Froth C 
Cefl 
3

MA.
MA
MA.
MA.

)escript 
CeH 
4

P/L
P/L
P/L
P/L

ion 
Cell 

5
PA.
MA.
M/L
MA.

Cefl 
6

M/L
MIL
M/L
M/L

LEGEND
Cell Level: H - High 

G-Good 
U - Unsteady 
L-Low

Froth Description: G/ - Strong Froth 
M/ -Medium Froth 
PI m Poor Froth

/H-High grade 
/M-Medium grade 
/L - Low grade

Cleaner Flotation:

Time
2:30
3:00
3:30
4:00
4:30

1st Cleaner Bank
Flotatic 

Cell 
1
H
G
H
G
H

in Cell l 
Cell 

2
G
G
H
G
G

.evel 
Cell 

3
L
G
H
G
G

Froth 
Cell

1
G/L
G/M
G/M
G/M
G/M

Descrfc 
Cell 

2
G/L
G/L
G/M
G/M
G/M

Jtfon 
Cell 
3

G/L
G/L
G/M
G/M
G/M

2nd Cleaner Bank
Flotatic 

Ced 
1
G
H
H
G
H

m Cell! 
Cell 

2
L
L
L
L
L

.evel 
Cefl 

3
L
G
G
G
G

Froth 
Cell 

1
GA.
GA.
G/M
G/M
G/M

Descrk 
CeO 
2

P/L
P/L
P/M
P/M
P/M

'

rtbn 
Cell 
3

P/L
G/L
G/M
G/M
G/M

Comments:
Time
2:30
3:10
3:20

3:20-3:40

Comments
Unit cell appears to be recovering almost all graphite
Tailings box sanded out
Increase rougher feed flow rate
Cleaner paddles broken and being fixed
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FLOTATION SAMPLING SHEET

Project No.: M90-088 Date: March 28/90
Project Name: Bissett Creek Graphite Operator Name: Ed H. A Peter T.

RUN#4-A

Sample
Unit Cell Concentrate
Unit Cell Tailing
Rougher Flotation Feed

Rougher Flotation Cone
Rougher Flotation Tail

1 st Ro Cleaner Cone
1 st Ro Cleaner Tail

2nd Ro Cleaner Cone
2nd Ro Cleaner Tail
50 mesh Screen Feed

Cut 
Time
30s

5s
-

10s
-

-

20s
-

30s

15s

3:00
^
s*

^s

s
x
y
y
S

S

S

3:30
,X
X

s
s
s

v/

s
y
*s

^

4:00
y
x
x
x

*x
*s

*x
x
x
*s

Time 
4:30
X

X
X

S
vX

^

^

X
*s
^

f 
l 
l

Comments:
Time Comments



l 
l 
l 
l 
l 
l 
l 
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FLOTATION OPERATION SHEET

Project No.: M90-088 Date: April 2/90
Project Name: Bissett Creek Graphite Operator Name: Ed H. A Bruce S.

RUN f 4-B

Rougher Flotation:

Time

Feed
y0

Solids
Cell

1

R 
Cell 

2

otation 
Cell 

3

Cell Le 
Cell 
4

vel 
Cell 

5
Cefl 

6
CeO

1
Gel! 

2

Froth C 
Cefl 

3

)escrip1 
Cell 

4

ion 
Cell 

5
Cell 

6

LEGEND
Cell Level: H - High 

G-Good 
U - Unsteady 
L-Low

Froth Description: G/ -Strong Froth 
M/. Medium Froth 
P/ - Poor Froth

/H-High grade 
/M - Medium grade 
/L - Low grade

Cleaner Flotation:

Time
9:10
9:25
9:45
10:05
10:25

1st Cleaner Bank
Rotatic 
Cell

1
G
G
G
G
G

m Cell l 
Cell 

2
G
G
G
G
G

.eve) 
Cell 

3
G
L
L
L
G

Froth 
Cell 

1
G/H
G/H
G/H
G/H
G/H

Desert 
Ceil 

2
G/H
G/M
G/H
G/H
G/H

rtton 
Cell 
3

G/H
G/M
G/H
G/H
G/H

2nd Cleaner Bank
Ftotatkr "-" ' 

CeH 
1

Ml Will

Cell 
2

.evei 
Cell 
3

Froth 
Cell

1

Descrit 
CeU 
2

rtton 
Cell 

3l 
l 
l 
l
l
i
i
l 
l

Comments:
Time
9:05
9:10
9:25
9:35
10:00
10:35

Comments
Startup
Start collecting scav tails in settling tub
settling tub full
Start collecting 2nd tub of scav tails
2nd settling tub full
Shutdown. Feed tank empty
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FLOTATION SAMPUNG SHEET

Project No.: M90-088 Date: April 2190
Project Name: Bissett Creek Graphite Operator Name: Ed H. A Bruce S.

RUN#4-B

Sample
-50 mesh Feed
Regrind Discharge
-100 mesh Product
1st Cleaner Cone
+1 00 mesh Cone
2nd Cleaner Cone
2nd Cleaner Tail

Cut 
Time
20s
20s
20s
20s

-

20s

20s

9:11
tX
^
~s

•x

-~
.X

i/

9:25
^
*s

-s

*^
-~

^

*x

9:45
*s
^

^

^
—

*s

.X

Time 
10:05
*s
^

~s
~s

—
^x
s

Comments:
Time Comments
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l

FLOTATION OPERATION SHEET

Project No.: M90-088 Date: April 2/90
Project Name: Bissett Creek Graphite Operator Name: Ed H. S Bruce S.

RUN*4-C

Rougher Flotation;

Time

reea
y0

Solids
Cell 

1

ri 
Cell 

2

oiauon 
Cell 

3

v/eii us 
Cell 

4

VBI

Cell 
5

Cal 
6

Cell 
1

Cell 
2

riuui L 
Cell 
3

le&cnpi 
Cell
4

ion 
Cell 

5
Cell 

6

LEGEND
Cell Level: H - High 

G-Good 
U - Unsteady 
L-Low

Froth Description: G/ -Strong Froth 
M/-Medium Froth 
P/ - Poor Froth

/H-High grade 
/M - Medium grade 
/L - Low grade

Cleaner Flotation:

Time
12:50
12:58
1:05
1:14

1st Cleaner Bank
Rotatk 

Cell
1
G
G
G
G

m Cell l 
Cell 

2
G
G
G
G

.evel 
Cell 

3
G
G
G
G

Froth 
Cell 

1
G/H
G/H
G/H
G/H

Descri 
Cell 

2
G/H
G/M
G/H
G/H

*fon 
Cal 
3

G/H
G/H
G/H
G/H

2nd Cleaner Bank
Ftotafc 

Cell 
1

mCelll 
Cell 

2

.evei 
eel 

3

Froth 
Cell

1

Desert 
CeO
2

rtion 
Cell 

3

l 
l 
l Comments:

l 
l 
l

Time
12:42
12:45
1:00
1:17
1:20

Comments
Startup
Start collecting scav tail in tub f 1
Tub #1 full. Start tub #2
Feed gone
Shutdown
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FLOTATION

Project No.: M90-088

SAMPLING SHEET

Project Name: Bissett Creek Graphite
Date:

Operator Name:
April 2/90
Ed H. i Bruce S.

RUN#4-C

Sample
-100 mesh Feed
Regrind Discharge

1st Cleaner Cone
2nd Cleaner Cone
2nd Cleaner Tail

Comments:
Time

Cut 
Time
20s
20s

-

20s

20s

12:47
X

X
-

X

X

12:55
S
*s
-

X

S

1:03
X

X*

-

S

S

Time 
1:11x"

^
'

^
wX

Comments



l 
l 
l 
l
— SIZE DISTRIBUTION

* SAMPLE NO. Pilot Run #4 - A

B Belt Feed

l 

l

I
l 
l

l 
l 
l 
I
i 
l 

l 

l

Size Fraction

(mesh)

+ 1"

- 1" * 3/4"

- 3/4" -H 1/2"

- 1/2" + 3/8"

- 3/8" + 10#

- 10# *28#

-28# + 4S*

-48# * 100#

- 100# + 200*

-200#

Individual
Percentage 
Retained

%

11.2

21.6

24.6

7.4

14.3

5.4

5.6

4.1

2.8

3.0

Cumulative
Percentage 
Passing 

1b

88.8

67.2

42.6

35.2

20.9

15.5

9.9

5.8

3.0
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SIZE DISTRIBUTION

SAMPLE NO. M90-088 Pilot Run #4 - A 

l Rod Mill Discharge

l 

l

P

P 
l
i 
i
P
l 
p 
l
l

Size Fraction

(mesh)

+ 2S

-28 + 4S

-48 -f 100

-100+200

- 200

Individual
Percentage 
Retained

9.6

30.0

25.4

18.7

16.3

Cumulative
Percentage 
Passing

90.4

60.4

35.0

16.3
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l 
l 
l 
l 
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SIZE DISTRIBUTION

SAMPLE NO: M90-088 Run *4A
Unit Cell Concentrate

Size Fraction 
(mesh)

- 28

- 48

-100

-200

* 28

* 48 

+100 

+200

individual
Percentage
Retained

7.47

35.29

25.44

13.80

18.00

Cumulative 
Percentage 

Passing

92.53

57.25

31.80

18.00

P 
l
l
l
i 
l
i 
i
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SIZE DISTRIBUTION

" SAMPLE NO. M90-088 Pilot Run #4 - A 

fl Rougher Flotation Feed

l Size Fraction Individual Cumulative
Percentage Percentage

I (mesh) Retained Passing
tit flt
/O TV

l +2S 5.5 94.5
r

-28+48 40.1 54.4

48+100 22.4 32.0

100+200 14.8 17.2

200 17.2
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SIZE DISTRIBUTION 

SAMPLE NO. M90-088 Pilot Run #4 - A 

l Rougher Flotation Tafllngs

Size Fraction Individual Cumulative

I Percentage Percentage
(mesh) Retained Passing

* 28 3.7 96.3

-28+48 28.1 68.2

-48 * 100 21.9 46.3

-100+200 23.4 22.9

l -200 22.9

l

l 

l 

l

i! 
l
l 
l
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l 
l

Individual Cumulative
— Size Fraction Percentage Percentage
l (mesh) Retained Passing

l 

l 

l

l

l 
l

l 

l 

l 

l 

l 

l

SIZE DISTRIBUTION 

SAMPLE NO:M90-088 Pilot Plant Run *4A Rougher Tails

+ 28 4.32 95.68

-28 + 48 26.82 68.86

- 48 +100 22.82 46.05

-100 +200 20.38 25.66

-200 25.66
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SIZE DISTRIBUTION 

SAMPLE NO: M90-088 Run *4B

1st Cleaner Concentrate

Size Fraction 
(mesh)

- 28

- 48

-100

-200

* 28 

+ 48 

+100

•1-200

Individual
Percentage
Retained

0.00

9.28

42.32

28.70

19.71

Cumulative 
Percentage 

Passing

100.00

90.72

48.41

19.71
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SIZE DISTRIBUTION

SAMPLE NO: M90-088 Run *4C
1st Cleaner Concentrate 
(-100 mesh Final Concentrate)

Size Fraction 
(mesh)

- 28

- 48

-100

-200

t 28 

-t- 48 

+100 

+200

Individual
Percentage
Retained

0.50

4.64

19.49

40.65

34.71

Cumulative 
Percentage 

Passing

99.50

94.86

75.37

34.71
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SIZE DISTRIBUTION

SAMPLE NO: M90-088 Run *4B 

2nd Cleaner Concentrate

Individual Cumulative 
Size Fraction Percentage Percentage 

(mesh) Retained Passing

+ 28 0.00 100.00

-28 -1-48 18.20 81.80 

- 48 +100 39.12 42.68

-100 +200 22.59 20.08 

-200 20.08
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SIZE DISTRIBUTION

SAMPLE NO: M90-088 Run *4B 
Regrlnd Discharge

Size Fraction 
(mesh)

Individual
Percentage
Retained

- 28

- 48

-100

-200

+ 28 

* 48 

+100 

+200

2.95

12.45

28.41

22.75

33.44

Cumulative 
Percentage 

Passing

97.05

84.60

56.19

33.44

l 
i 
i
l 
i
i 
i 
i
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SIZE DISTRIBUTION 

SAMPLE NO: M90-088 Run *4C

2nd Cleaner Concentrate

Size Fraction 
(mesh)

* 28

-28 * 48

- 48 +100

-100 +200

-200

Individual 
Percentage 
Retained

0.00

8.08

24.94

31.35

35.63

Cumulative 
Percentage 
Passing

100.00

91.92

66.98

35.63

t.
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SIZE DISTRIBUTION

SAMPLE NO: M90-088 Run *4C
Regrlnd Discharge

Size Fraction 
(mesh)

- 28

- 48

-100

-200

* 28

* 48 

+100 

+200

lndlvldual
Percentage
Retained

0.76

7.72

38.14

26.57

26.81

Cumulative 
Percentage 

Pass lng

99.24

91.52

53.38

26.81
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SIZE DISTRIBUTION

SAMPLE NO. M90-088 Pilot Run #4 - A

Table Tailings (Regrind Feed)

Size Fraction Individual
Percentage

(mesh) Retained

* 28 1.1

-28 * 48 49.0

-48 + 100 39.9

-100+200 7.5

-200 2.5

Cumulative
Percentage
Passing

98.9

49.9

10.0

2.5

l 

l 

l 

l 

l 

l 

l
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™ SAMPLE NO. M90-088 PUot Run #4 - A

l Regrind Discharge

1
1
1
i
i .

i
i
i
i
j
i
i
i

Size Fraction Individual Cumulative
Percentage Percentage

(mesh) Retained Passing

* 28 0.4 99.6

-28+48 34.1 65.5 

-48 * 100 29.8 35.7

-100+200 19.2 16.5

- 200 16.5
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PILOT RUN *5

DATE: Apr!l 25, 1990

DURATION: 6.5 hours ASSAY HEAD: 3.40 XC(g)

THROUGHPUT: 2000 leg

REAGENT COSUMPTION: 230 g/tonne EKOF 452 G (Rougher)
20 g/tonne EKOF 452 G (Undersize)

REAGENT ADDITION: RM Discharge. Ro Cell *1, Ro Cell *4 (Rougher) 
1st CI Feed. Regrlnd Feed (Undersize)

FLOWSHEET MOD l F lCAT lONS:

1)Removed 2x2 All Is ChaInters pump and used 1 1/2" 
vertical pump for rod ml 11 discharge

2)Added agitator to tailings dlsharge box of 
rougher eel Is

3)Thickened feed prior to -48* circuit 
M ( approx 12X solids)

4)Increased flotation capacity from 3 to 7 cells 
for the -48* circuit

5)Tabled -48+100* concentrate

6)Tab lod -100* concentrate

7)Added reagent addition to -48* and -100* circuits

RESULTS : 

Final Concentrates:
+50* Concentrate 
-50+100* Concentrate 
-100* Concentrate
Combined Concentrates

WT X
2.43 
0.45 
0.53
3.40

X C(a)
94.30 
94.20 
81.50
92.30

X REC'Y
67.36 
12.33 
12.62
92.31

X DIST
72.97 
13.36 
13.68
100.00



l
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^ TEST NLA6ER: PI lot Plant Run *

Flowsheet HEIGHT HEIGHT 
Strew PRODUCT Kg/hr X 

No

Prltary Circuit:
1 Belt Feed 300.00 100.00
2 Rod Ml II Discharge 543.90181.30
3 Unit Cell Cone 10.92 3.64
4 Unit Cell Tall 532.98 177.86
5 20* Screen 0/S 240.00 80.00
6 20* Screen U/S 292.98 97.66
7 Rougher Flot Cone 7.48 2.49
8 Rougher Flot Tall 285.50 95.17
9 1st Ro Clnr Cone 6.08 2.03
10 1st Ro Clnr Tall 1.40 0.47
11 2nd Ro Clnr Cone 3.60 1.20
12 2nd Ro Clnr Tall 2.50 0.83
13 50t Screen 0/S (Table Feed) 9.19 3.06
14 450* Table Cone 7.29 2.43
15 450* Table Tall 1.90 0.63
16 Regrlnd Discharge
17 50* Screen Feed 14.52 4.84
18 50* Screen U/S 7.23 2.41

-50 Mesh Circuit:
19 2nd CI (Scav) Cone 2.10 0.70
20 Regrlnd Discharge
21 1st CI Cone 5.87 1.96
22 2nd CI (Scav) Tall 3.45 1.15
23 -50 4100* 1st CI Cone (Table Feed) 3.42 IJi^
23A -50 -f 100* Final Cone (Table Cone) 1.34 0.45:
238 -50 4100* Table Tall 2.08* 0.69

-100 Mesh Circuit:
24 100 Mesh Screen U/S 2.45 0.82
25 2nd CI (Scav) Cone 0.40 0.13
26 Regrlnd Discharge
27 2nd CI (Scav) Tall 0.87 0.29
28 -100* 1st CI Cone (Table Feed) 2.28 0.76
28A -100* Final Cone (Table Cone) 1.58 0.53
288 -100* Table Tall 0.70 0.23

i CALC BELT FEED 300.02 100.0

5

ASSAYS, XC(g) 

Assayed Gale

3.400 3.400
2.670 2.669
58.900 69.940
0.840 1.290
1.150 1.200
1.370 1.384

49.200 49.241
0.110 0.110
55.800 58.020
19.800 19.800
62.500 62.514
46.300 48.300
85.700 85.758
94.300 94.300
52.500 53.000

68.100 68.100
41.700 41.700

42.600 42.600

69.900 89.700
4.490 11.872
88.000 82.871
94.200 94.200
75.600 75.600

54.600 55.045
50.700 50.700

7.000 7.000
69.300 71.061
81.500 81.500
47.500 47.500

3.400

UNITS OF C(g) 

Gale

340.000
483.823
254.582
229.242
96.000
133.242
122.773
10.468

113.533
9.240
74.950
38.583

262.590
229.023
33.567

329.532
100.508

29.820

139.29
13.636
94.335
41.919
52.418

44.953
8.760

2.030
54.007
42.923

! 11.083

i 340.000

DISTRIBUTION
xc(g)

Gale

100.00
142.30
74.88
87.42
28.24
39.19
36.11
3.08

33.39
2.72

22.04
11.35
77.23
67.36
9.87

96.92
29.56

8.77

40.97
4.01

27.75
12.33
15.42

13.22
1.99

0.80
15.88
12.62
3.26

100.00 i

Notes:
1)Product *5 is calculated using pilot plant flowrate •easureaent
2)Belt Feed (*1), 50* Screen Feed (*17), +50* Table Cone (*14), Rougher Flot Tall (*8), 
-50* Screen U/S (*18), -50+100* Cone (*23). -100* Cone (*28) are all taken as gospel.

CONCENTRATES: 
450* Concentrate
-504100* Final Concentrate
-100* Final Concentrate 
Combined Concentrates

KTX 
2.43
0.45
0.53
3.40

XC(g) 
94.30
94.20
81.50
92.30

XREC'Y 
67.36
12.33
12.62
92.31

X DIST 
72.97
13.38
13.68

100.00

l
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GRINDING OPERATION SHEET

Project No.:M90-088 Date: Apri 2590
Project Name: Bissett Creek Graphite

RUN f 5-A

Operator Name: Jack R.

Time
2:00
2:50
3:50
5:10
530
5:50

Feed 
Rate 

(Ib/hr)
1078
850
779
827
724
917

Belt 
Cut 
(g)

2176
1716
1572
1669
1461
1851

Feed Water 
Addition 
(l/min)

-
-
-
-
-
-

Discharge
y0

Solids
47
50
55
52
53
56

Reagent 
Feed 

(ml/min)
20.11

20.11
20.11
20.11
20.15

Pump 
Box 

Level
1/2

1/4
1/4
1/4
1/4

Sampling:

Time
5:10
5-30
5:50

Belt 
Feed

Primary 
Mill 

Discharge

Vibrating 
Screen 

O/S

Unit 
Cel 
Feed
43^o
46*K
45To

Comments:

Time Comments
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FLOTATION OPERATION SHEET

Project No.: M90-088 Date: April 25/90
Project Name: Bissett Creek Graphite Operator Name: Ed H. A Peter T.

RUNfS-A

Rougher notation:

Tune
4:00
4:30
5:00
520
5:50

Feed 
% 

Solids
24
30
33
31
28

Cell 
1
G
G
U
G
G

R 
Ceil 

2
G
G
U
G
G

station 
Cell 

3
G
G
U
G
G

Cell Le 
Cell
4
G
L
U
G
G

vel 
Cefl 

5
L
L
U
U
G

Cefl 
6
U
U
U
U
G

Cefl
1

G/H
G/H
G/H
G/H
G/H

Cefl 
2

MA.
M/L
M/L
M/L
M/L

Froth C 
Cefl 
3

M/L
M/L
M/L
M/L
M/L

tescripl 
Cell
4

P/L
P/L
P/L
P/L
P/L

on 
Cell 

5
P/L
M/L
M/L
M/L
M/L

Cefl 
6

M/L
M/L
M/L
M/L
M/L

LEGEND
Cell Level: H - High 

G-Good 
U - Unsteady 
L-Low

Froth Description: Q/-Strong Froth 
M/ -Medium Froth 
PI - Poor Froth

/H-High grade 
/M - Medium grade 
/L - Low grade

Cleaner Flotation:

Time
4:00
4:30
5:00
5:25
5:50

1st Cleaner Bank
Fiotatic 

Cefl 
1
G
G
G
G
G

•n Cell l 
Cell 

2
G
H
L
L
L

.evel 
Cefl 
3
G
G
G
G
L

Froth 
Cell 

1
G/M
G/H
G/H
G/H
G/H

Oescri 
Cefl 
2

G/M
G/M
G/M
G/M
G/M

*fon 
Cal 

3
G/M
G/M
G/M
G/M
G/M

2nd Cleaner Bank
Fiotatic 

Cefl
1
H
G
G
G
H

HI Cell l 
Cefl

2
G
G
L
L
L

.evel 
Cefl 
3
H
G
L
G
G

Froth 
Cefl 

1
G/M
G/H
G/M
G/M
G/M

Oescri 
Cell 
2

G/M
G/M
P/M
P/M
P/M

Jtton 
Cefl 
3

G/M
G/M
G/M
G/M
G/M

Comments:
Time
1:30
2:05
5:00
6:00

Comments
Running well 2 hours now, looks good, call Matt.
Matt arrives.
Begin sampling.
Shutdown.
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FLOTATION SAMPLING SHEET

Project No.: M90-088 Date: April 2S90
Project Name: Bissett Creek Graphite Operator Name: Ed H. S Peter T.

RUNf5-A

Sample
Unit Cell Concentrate
Unit Cell Tailing

Rougher Flotation Feed
Rougher Flotation Cone
Rougher Flotation Tail

1 st Ro Cleaner Cone

1 st Ro Cleaner Tail
2nd Ro Cleaner Cone

2nd Ro Cleaner Tail
50 mesh Screen Feed

Cut 
Time
30s
10s

10s
-h
-

20s
-

20s

15s

5:00
-^
x-

^

^

^
-x

-x-

*s

S

S

525
^

^
~-

-^

^

' ^
^

S

S
S

5:50
-^

^

^

^

^
^
*s

*s

*s

s

Tune

Comments:
Time

1130
1:00
2:10

Comments
Start up (pre-production): completelt new unit ceil configuration.
Increase all reagent flowrates by 50^
Matt S MJVB are adjusting rougher cells - unsteady.
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FLOTATION OPERATION SHEET

Project No.: M90-088 Date: Jun 5/90
Project Name: Bissett Creek Graphite Operator Name: Jasman A Bruce S.

RUN #5-8

Rougher Flotation:

Time

reea
ye

Solids
Cell 

1

ri 
Cell 

2

oiauon
Cell 

3

v/eii L.? 
Cell 

4

vei 
Cell 

5
Ceil 

6
Ceil

1
CeH 

2

rroui L 
CeU 
3

wscnpi 
Ceil
4

ion 
Ceil 

5
Ceil 

6

LEGEND
Cell Level: H - High 

G-Good 
U - Unsteady 
L-Low

Froth Description: G/. Strong Froth 
M/ - Medium Froth 
P/ - Poor Froth

/H-High grade 
/M - Medium grade 
/L - Low grade

Cleaner Flotation:

Time
10:45
12:46
1:00

Feed
y0

Solids
16

Cell
1
G
G
G

Ftot 
Cell 

2
G
G
G

ationC 
Cell 

3
G
G
G

all Lew 
Cell 
4

ML
ML
M

l 
CeU 

5
L
L

ML

CeU 
6

VL
VL
L

Cell
1

G/H
G/H
G/H

Fn 
CeU 

2
G/H
G/H
G/H

3th Des 
CeU 

3
M/M
WU
M/M

criptior 
Cell
4

M/M
M/M
M/M

Cell 
5

P/L
P/L
P/L

CeU 
6

P/L
P/L
P/L

Comments:
Time
9:45

Comments
Start up (Pre-production):

1 . First 2 cells pulling high grade. Switch launders to reflect this.
2. Reagent feeding at 1/2 strength
3. Dewatering screen switched to 200 mesh
4. Adjusted stroke on shaking table
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FLOTATION SAMPLING SHEET

Project No.: M90-088 Date: Jun 5/90
Operator Name: Jasman S Bruce S.

RUNJ5-B

Sample
-50 mesh Feed

Regrind Feed
Regrind Discharge

-100 mesh Product
1st Cleaner Cone

Table Feed
Table Cone
Table Tail
2nd Cleaner Cone
2nd Cleaner Tail
Table Cone (+100 mesh)

Cut 
Time
30s
30s
30s

30s
30s
30s
Total

30s
30s
30s
30s

12:25
30s

X
l/
y
y
y
y
S
x
,x
x

12:55
2min

X
y

S
X
y
s
S
S
y
s

125
308

v^

V
s
y
s
y
s
s
s
y

Time 
1:55

2min

•X
S

S

y
S
s

x
y
V
s

2-25
30s

y
v/

.X

S*(
y
y

y
s
y

l
l 
l 
l 
l 
l 
l 
l 
l

Comments:
Time

10:45
11:00
11:45
12:20
12:40
1:10
1:15
2:10
2:10
2:30

Comments
Not enough feed for the table
Start tabling
Start reagent feed to cleaner cell #4 (3 ml/min)
Start sampling
Densities: 1)Feed^20yo. 2)Tails~140Xo, 3)Regrind Disch -507o
Reagent switched from cell #4 to cell #3
Reagent reduced to 2 ml/min
Densities: DFeedo-14%, 2)Tails-87o, 3)Reqrind Disch ~ 507o
Reagent: 1)Regrind:- Sml/min, 2)cell #3 - 2 ml/min
Shut down
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FLOTATION OPERATION SHEET

Project No.: M90-088 Date: Jun 5/90
Project Name: Bissett Creek Graphite Operator Name: Jasman A Bruce S.

RUN#5-C

Rougher Flotation:

Time

Feed 
y0

Solids
Cell 

1

R 
Cell 

2

otation 
Cell 

3

Cell Le 
Cell 

4

vel 
Cell

5
Cell 

6
Cell 

1
Ceil 

2

Froth C 
Cell 

3

Rescript 
Cell 
4

ton 
Cell 

5
Cell 

6

LEGEND
Cell Level: H - High 

G-Good 
U - Unsteady 
L-Low

Froth Description: G/ -Strong Froth 
M/ - Medium Froth 
PI - Poor Froth

/H-High grade 
/M - Medium grade 
/L - Low grade

Cleaner Flotation:

Time
2:30
3:30
4:30

Feed
y0

Solids
4

Cell 
1
G
G
G

Ftot 
Cell 

2
G
G
G

ationC 
Cell 
3
G
G
G

ell Leve 
Ceil 

4
ML
ML
M

1 
Cell 

5
L
L

ML

CeO 
6

VL
VL
L

Cell
1

G/H
G/H
G/H

Fn 
Cell 
2

G/H
G/H
G/H

3th Des 
Cefl 

3
M/M
M/M
M/M

criptior 
Cell 
4

M/M
M/M
M/M

Ceil 
5

P/L
P/L
P/L

Cell 
6

P/L
P/L
P/L

Comments:
Time
2:30

3:00
3:10

Comments
Begin -100 mesh feed

reagents off
table cone to blue tank

Reagent: 1 )cell #3 = 2 ml/min
Band (approx 3 cm wide) observed during tabling of -100 mesh cone
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FLOTATION SAMPUNG SHEET

Project No.: M90-088 Date: Jun 5/90
Project Name: Bissett Creek Graphite Operator Name: Jasman Z Bruce S.

RUNf5-C

Sample
-100 mesh Feed
Regrind Discharge

1st Cleaner Cone
Table Feed
Table Cone
Table Tail
2nd Cleaner Cone
2nd Cleaner Tail

Cut 
Time
30s
30s

30s
30s
Total
30s
30s
30s

12:25
30s
*S

vX

•^

•X

^

~s

s

12:55
2min

^
*s

^

S

^
^
S

125
30s

S
X

S

^
w*

~s

^

Time 
1:55

2min
w"

^

^
^
~^
~*

s

225
30s

S

*s
*s

~s
-"
^
~*

p
l 
l 
l 
l 
l
l
i 
i 
i

Comments:
Time

3:30
4:00
4:00
4:55

Comments
Started sampling
Densities: 1)Feed - 40X0 , 2)2nd Cleaner Tails - tyt
Reagent: 1)cel!#3-2ml7min
Shut down
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l SIZE DISTRIBUTION

SAMPLE NO.M90-088 PUot Run #5-A 

l Belt Feed

l 

l 

l

f 
l

l 

l 

l 

l 

l 

l 

l 

l

Size Fraction Individual 
Percentage 

(mesh) Retained

* 1" 5.1

- 1" * 3/4" 17.2

- 3/4" + 1/2" 22.3

- 1/2" + 3/8" 8.2

- 3/8" -f 10# 17.8

-100+28* 8.2

- 28# * 48# 6.3

- 48# + 100# 5.9

- 100# + 200# 3.9

-200# 5.1

Cumulative 
Percentage 
Passing

1b

94.9

77.7

55.4

47.2

29.4

21.2

14.9

9.0

5.1
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SIZE DISTRIBUTION

SAMPLE NO. M90-088 Pilot Run #S-A 

J 20 Mesh Screen Oversize

™ Size Fraction Individual Cumulative
Percentage Percentage

I (mesh) Retained Passing
70 n)

- * 28 70.8 29.2

l -28+48 20.6 8.6

: -48+100 5.5 3.1

l -100+200 1.5 1.6

m - 200 1.6

l 

l

l 

l

i 
i 
i
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SIZE DISTRIBUTION 

SAMPLE NO. M90-088 Pilot Run #5-A-

™ Rod Mill Discharge

Size Fraction

1
1

1
i
1

-28 

-48

- 100

-200

(mesh)

+ 2S

+ 4S

-H 100

+ 200

Individual
Percentage 
Retained

%

40.6

27.0 

16.2

8.0

8.2

Cumulative
Percentage 
Passing

1b

59.4

314 

16.2

8.2

'
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SIZE DISTRIBUTION

SAMPLE NO. M90-068 Pflot Run #5-A 

l Unit Cell Concentrate

l Size Fraction Individual Cumulative
Percentage Percentage

I (mesh) Retained 
*

i - 200 15.0

l ——————————

l

l

l

+ 28 9.3 90.7

28 +4S 33.5 57.2

48 -f 100 29.1 28.1

100+200 13.1 15.0
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SIZE DISTRIBUTION

Size Fraction Individual Cumulative
Percentage Percentage

(mesh) Retained Passing

SAMPLE NO. M90-088 Pflot Run iS-A 

l Unit Cell Tails

l

l _________________
f* + 28 38.7 61.3

f - 28 * 48 26.8 34.5

-48+100 17.4 17.1

l -100+200 9.1 8.0

- -200 8.0

l 

l
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SIZE DISTRIBUTION

SAMPLE NO. M90-088 Pflot Run #S-A

Rougher Flotation Feed

Size Fraction Individual Cumulative
Percentage Percentage

(mesh) Retained Passing

* 28 7.5 92.5

-28+48 32.3 60.2 

-48+100 29.3 30.9

-100+200 17.1 13.8

- 200 13.8
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l 
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SIZE DISTRIBUTION

SAMPLE NO. M90-088 Pilot Run #5-A 

B Rougher Flotation Tail

I Size Fraction Individual Cumulative

m
Percentage Percentage 

(mesh) Retained Passing

m * 28 8.3 91.7

-28+48 310 59.7

j! -48+100 28.4 31.3
i—.

-100+200 16.7 14.6

- 200 14.6
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SIZE DISTRIBUTION

SAMPLE NO. M90-088 Pilot Run #S-A 

l Table Tails

V Size Fraction Individual Cumulative
Percentage Percentage

I (mesh) Retained Passing
fif Qtt
n9 *O

f +2S 12.1 87.9

-28+48 49.1 38.8

P -48+100 34.2 4.6

m - 100+200 4.1 0.5

L -200 0.5

l ———————————————————

l

l

l
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i

l 
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SIZE DISTRIBUTION

SAMPLE NO. M90-088 Pttot Run #5-A

Regrind Discharge

Size Fraction Individual Cumulative
Percentage Percentage 

(mesh) Retained

+ 28 1.3 98.7

-28 * 48 32.2 66.5

-48+100 29.9 36.6

[I -100+200 18,9 17.7

g -200 17.7

l 

l 

l
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SIZE DISTRIBUTION

SAMPLE NO. M90-088 Pilot Run#5-B 

l 1st Cleaner Concentrate

l Size Fraction Individual Cumulative
Percentage Percentage

I (mesh) Retained Passing
tk 9,

28+48 3.0 97.0

48 + 100 42.4 54.6

100 + 200 24.3 30.3

200 30.3

l 
l
l
[l
l 
l 
l
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SIZE DISTRIBUTION

SAMPLE NO. M90-088 Pilot Run #5-B 

l Regrind Feed

V Size Fraction Individual Cumulative
Percentage Percentage

I (mesh) Retained Passing
*1b ft

m - 28+48 7.9 92.1

B - 48 * 100 44.1 48.0

-100+200 14.5 33.5m
' 200 33.5

l 

l

f

i 
l

l 

l
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SIZE DISTRIBUTION

SAMPLE NO. M90-088 Pilot Run #5-B 

l Regrind Discharge

9 Size Fraction Individual Cumulative
Percentage Percentage

I (mesh) Retained Passing
9) %

* * 28 0.2 99.8

28+48 9.5 90.3

48+100 29.7 60.6

100+200 13.6 47.0

200 47.0
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SIZE DISTRIBUTION

SAMPLE NO. M90-088 POot Run #5-C 

l 1st Cleaner Concentrate

9 Size Fraction Individual Cumulative
Percentage Percentage

W (mesh) Retained Passing
"k

: H- 28 0.8 99.2

28+48 4.7 94.5

48+100 13.5 81.0

100+200 40.3 40.7

200 40.7
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SIZE DISTRIBUTION

SAMPLE NO. M90-088 Pilot Run #5-C 

l 2nd Cleaner Concentrate

v Size Fraction Individual Cumulative
Percentage Percentage

I (mesh) Retained Passing
Of tit
TO TO

P * 28 0.9 99.1

J| -28+48 22.6 76.5

L -48+100 14.8 61.7

l 100+200 19.8 41.9 

200 41.9
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SIZE DISTRIBUTION

Size Fraction Individual Cumulative
Percentage Percentage

(mesh) Retained Passing

SAMPLE NO. M90-088 Pilot Run #S-C 

l Regrind Discharge

l

l _________________
P * 28 0.6 99.4

M - 28+48 9.5 89.9

L - 48 + 100 22.3 67.6

l -100+200 36.7 30.9

g - 200 30.9

l 

l 

l

l 
l

l 

l
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TEST MMER:

SIZE 
FRACTION

+S6.3 ilcrons
-56.3 +38.S Herons
-38.8 1-25.9 Microns
-25.9 +20.1 ilcrons
-20.1 +14.7 ilcrons

U90-088 Rin 5C Table Cone -100 nsh

(EIGHT HEIGHT 
CMS X

9.5 13.55
8.8 12.55

10.8 15.40
9.7 13.83
7.3 10.41

-14.7 Herons* 24.0 34.26

•calculated fron as

CALCHEAD

ASSAY HEAD

say head

70.1 100.0

ASSAYS 
GRAPHITIC C

X

73.020
88.130
89.155
88.215
86.715
75.635

81.825

X DIST

12.09
13.52
16.78
14.91
11.03
31.66

100.00

81 .825 i

l 
l 
l 
l 
l
m i

l 

l 

l
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* PILOT RUN #6A
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PILOT RUN *6A

DATE: May 1, 1990

DURATION: 7 hours ASSAY HEAD: 3.52 XC(g) 

THROUGHPUT: 3000 kg

REAGENT COSUMPTION: 230 g/tonne EKOF 452 G (Rougher)
20 g/tonne EKOF 452 G (Undersize)

REAGENT ADDITION: RM Discharge, Ro Cell *1, Ro Cell *4 (Rougher)
1st Cle Feed, Regrlnd Feed (Underslze)

FLOWSHEET MODIFICATIONS:

DReclrculate 1st cleaner tails to rougher feed 

DReclrculate 2nd cleaner tails to 1st CI Feed

3)Removed unit cell from circuit

4)-lOO* circuit simulated on bench-scale

5)

6)

7)

RESULTS:

Final Concentrates;_________WT X X C(a) K REC'Y X D IST
+50* Concentrate 2.17 93.75 57.79 69.02
-50-1-100* Concentrate 0.59 89.88 15.06 17.98
-1000 Concentrate_________0.43 90.14 10.89____13.00
Combined Concentrates 3.18 92.55 83.73 100.00
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^^ TEST NABER: PI lot Plant Run |6A

Flowsheet
Streai PRODUCT 

No

Prliary Circuit:
1 Belt Feed
2 Rod Ml II Discharge
5 20* Screen 0/S
6 20* Screen U/S

6A Rougher Flot Feed
7 Rougher Flot Cone

7A 1st Ro Clnr Feed
8 Rougher Flot Tall
9 1st Ro Clnr Cone

10 1st Ro Clnr Tail
11 2nd Ro Clnr Cone
12 2nd Ro Clnr Tall
13 50* Screen 0/S (Table Feed)
14 +50* Table Cone 
15 +50* Table Tall
16 Regrlnd Discharge
17 50* Screen Feed
18 50* Screen U/S

-50 Mesh Circuit:
19 2nd CI (Scav) Cone
20 Regrlnd Discharge
21 1st CI Cone
22 2nd CI (Scav) Tall 
23 -50 +100* Final Cone

-100 Mesh Circuit:
24 100 Mesh Screen U/S
26 1st CI Tail
27 2nd CI Tall
28 -100* Final Cone

CALC BELT FEED

— 1)Product *5 Is calculated using pilot plant

HEIGHT EIGHT
Kg/hr l

424.00 100.00
667.000 157.31
243.00 57.31
424.00 100.00
432.00 101.89
25.00 5.93
30.70 7.24

407.00 95.99
22.70 5.35
8.00 1.89

17.00 4.01
5.70 1.34

10.60 2.50
9.20 2.17 
1.40 0.33

16.80 3.96
7.80 1.79

6.80 1.60

5.44 1.28
2.16 0.51 
2.50 0.59

2.94 0.69
1.04 0.24
0.10 0.02
1.80 0.43

423.80 100.0

ASSAYS,

Assayed

3.520
2.560
1.920
3.710

73.340

0.180
73.350
42.000
78.600
55.300
86.300
93.750 
52.800

84.500
68.200

73.200

86.300
10.200 
89.880

78.560
37.440
67.200
90.140

XC(g)

Cal c

3.520
2.937
1.920
3.520
4.233

70.209
67.441
0.180

76.407
42.000
83.484
55.300
88.342
93.750 
52.800

84.500
68.200

73.200

83.762
46.882 
89.880

UNITS OF C(g)

die

352.000
462.038
110.038
352.000
431.245
413.967
488.309
17.278

409.064
79.245

334.722
74.342

220.854
203.420 

17.434

334.722
131.302

117.396

107.468
23.833 
52.995

78.560 j 54.473
59.528 J 14.555
67.200 ! 1.596
90.140 ! 38.322

3.520 l 352.000

f lonrate nasurennt
1 2)Belt Feed (*1), 50* Screen Feed (*17), +50* Table Cone (*14). Rougher
P -50* Screen U/S (*18), -50+100* Cone (*23)

f CONCENTRATES:
t50* Concentrate

1 -50+100* Concentrate
-100* Concentrate

; Combined Concentrates

1

1

DISTRIBUTION
5C(g) 

Calc

100.00
131.26
31.26

100.00
122.51
117.80
138.72

4.91
116.21
22.51
95.09
21.12
62.74
57.79 
4.95

95.09
37.30

33.35

30.53
8.77 

15.06

15.48
4.13
0.45

10.89

100.00

Flot Tall (*8),
, -100* Cone (28) are all taken as gospel.

NT X X C(g)
2.17 93.75
0.59 89.88
0.43 90.14
3.18 92.55

X REC'Y X DIST
57.79 69.02
15.06 17.98
10.89 13.00
83.73 100.00
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TESTWORK PROCEDURE 

Test No: M90-088 6-C-AA Date: May 1&90

Purpose: Small bench-scale flotation of sample of -100* product 
from Pilot Run 46-B-AA

STAGE

Regrind

-100* Cleaner!

Condition

Cleaner Scav

-100* Cleaner 2

Condition

Cleaner Scav

TIME 
(Minutes)

5

7

1

3

7

1

2

ADDITIONS
g/tonne

15

15

REAGENT
FuBMeda Charge

EKOF452G

EKOF452G

l 
l 
l 
l 
l 
l
l 
l
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TEST NUMBER: M90-088 Cleaner

WEIGHT HEIGHT 
PRODUCT CMS X

CI cone 28.6 50.75
2nd CI Tails 1.6 2.83
1ST a CONC 30.2 53.59
1st CI Tails 26.246.41

TOTAL -100t CONC 56.4 100.0

flotation of run 6AA -100t

ASSAYS 
Graphitic C

X

90.14
67.20
88.93
37.44

65.03

UNITS 
Graphitic C

4574.864
190.455

4765.320
1737.684

8503.013

l 
l 
l 
l

l 
l
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4

1

|

1

1
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1

TEST NUMBER: U90-088 Cleaner

WEIGHT WEIGHT 
PRODUCT QMS X

CI cone 28.6 50.75
2nd CI Tails 1.6 2.83
1ST CL CONC 30.2 53.59
1st CI Tails 26.2 46.41

TOTAL -lOOt CONC 56.4 100.0

flotation of run 6AA -100*

ASSAYS l 
Graphitic C !

X

90.14
67.20
88.93
37.44

"

65.03

X DIST 
Graphitic C

-

70.35
2.93
73.28
26.72

i
4

100.00 :

l 
l 
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GRINDING OPERATION SHEET

Project No.: M90-088 Dale: May 1/90
Project Name: Bissett Creek Graphite Operator Name: Jack R.

RUN f 6-AA

Time
10:00
1020
1035
10:50
11:10
1135

230
2:45
3:15
4:00
4:15
430
4:45
5:00

Feed 
Rate 

ilb/hr)
685
888
570
729
1039
889

1045
917
911
902
1030
1034
872
1013

Belt 
Cut
(g)

1383
1792
1150
1470
2097
1793

2109
1851
1838
1820
2079
2087
1759
2044

Feed Water 
Addition 
(l/min)

4.2
4.2

-
-
-
-

-
-
-

4.5
4.5

-
-
-

Discharge 
% 

Solids
55
61

60
54
55
52
62
57
55
57

Reagent 
Feed 

(ml/min)
20
20

20

20

20
20
20
20

Pump 
Box 

Level
m.t
m.t
m.t

m.t

m.t
m.t
m.t
m.t

Sampling:

Time
4:00
4:15
430
4:45
5:00

Belt 
Feed
^
*s
^
*s
^

Primary 
Mill 

Discharge
t/
^
S
v^

s

Vibrating 
Screen 

O/S
\S
\s
s
S
S

Unit 
Cell 
Feed
46%
42ye

37^0
4iy0

Comments:

Time Comments
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FLOTATION OPERATION SHEET

Project No.: M90-088 Date: May 1/90
Project Name: Bissett Creek Graphite Operator Name: Ed H. S Peter T.

RUN*6-AA

Rougher Flotation:

Time
10:15
10:50
1120
11:50
12:00
1220

320
3:45
4:15
4:35
5:00

Feed 
07o 

Solids

27

28
24
19

25
25
20
23
23

Cell 
1
U
U
U
G
G
G

G
G
G
G
G

R 
CeD 

2
U
U
U
G
G
G

G
G
G
G
G

otation 
Gel 

3
U
U
U
G
G
G

G
G
G
G
G

Ceil Le 
Cell 

4
U
U
U
G
G
G

G
G
G
G
G

wi 
Cell 

5
U
U
U
G
G
G

G
G
G
G
G

Gel 
6
U
U
U
G
G
G

G
G
G
G
G

CeD
1

G/H
G/H
G/H
G/H
G/H
G/H

G/H
G/H
G/H
G/H
G/H

cea
2

G/H
G/H
G/H
G/H

G/MH
G/H

G/MH
G/MH
G/MH
G/MH
G/MH

Froth C 
Gel 
3

G/H
G/H
G/H
M/M
G/M

G/MH

G/M
G/M

G/MH
G/MH
G/MH

tescript 
Cell 
4

G/MH
G/MH
G/MH

MA.
MA.
MA.

M/M
M/M
M/M
M/M
M/M

ion 
Cel 

5
M/M
M/M
M/M
MA.
MA.
MA.

MA.
MA.
MA.
MA.
MA.

Cel 
6

M/M
M/M
M/M
MA.
MA.
MA 

MA.
MA 
MA.
MA 
MA.

LEGEND
Cell Level: H - High 

G-Good 
U - Unsteady 
L. Low

Froth Description: G/ - Strong Froth 
M/-Medium Froth 
PI - Poor Froth

/H -High grade 
/M - Medium grade 
/L -Low grade

Cleaner Flotation:

Time
10:10
10:50
1120
11:50
1220

320
3:45
4:15
430
5:00

1st Cleaner Bank
Rotatic 

Cell
1
U
U
G
G
G

G
G
G
G
G

n Cell l 
Cefl 

2
U
U
G
G
G

G
G
G
G
G

.evel 
Cell 
3
U
U
G
G
G

L
G
G
G
G

Froth 
Cel

1
G/H
G/H
M/H
G/H
G/H

G/H
G/H
G/H
G/H
G/H

Descric 
Cel 

2
G/H
G/H
G/H
G/H
G/H

G/H
G/H

G/MH
G/H
G/H

rtton 
Cel 

3
G/M
G/M
G/H
G/M
G/M

G/H
G/MH
G/M

G/MH
G/MH

2nd Cleaner Bank
Rotatic 
Cel 

1
U
U
G
G
G

G
G
G
G
G

mCefll 
Cel 

2
U
U
G
G
G

G
G
G
G
G

.evel 
Cel 

3
U
U
G
G
G

G
G
G
G
G

Froth 
Cel 

1
G/H
G/H

G/VH
G/H

G/VH

G/VH
G/VH
G/VH
G/VH
G/VH

Desert 
Cel 
2

G/M
G/H
G/H
G/H
G/H

G/H
G/H
G/H
G/H
G/H

*fon 
Cel 

3
G/M
G/M
G/H
G/M
G/M

G/H
G/MH
G/M
G/M
G/M
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FLOTATION SAMPLING SHEET

Project No.: M90-088 Date: May 1/90
Project Name: Bissett Creek Graphite Operator Name: Ed H. A Peter T.

RUN*6-AA

Sample
Rougher Flotation Feed
Rougher Flotation Cone

Rougher Flotation Tail

1st Ro Cleaner Cone

1 st Ro Cleaner Tail

2nd Ro Cleaner Cone

2nd Ro Cleaner Tail

50 mesh Screen Feed

Cut 
Time

30s

30s
-

30s

30s

12:10
S

120s

S
vX

s
l/
s
^

1225
X

X

y
s

20S

X

y
x

3:50
vX'

55s

^
108

308

S
20S

X

Time 
4:15
^

25s

S
10s

S

s
20s

^

430
^

30s

S
10s

iX
^

20s

*s

4:42
X

X

X

10s

.X
•^

20S

X

5:00
^

308
^

10s

^

^
20s

^

Comments:
Time

935
10:10
10:45
11:45
11:48
12:10
12:13
12:30

2:12

2:54
3:00
3:50
430
5:00

Comments
Start up (pre-production): Unit cell removed from circuit
Roughers unsteady - problems with level control
Comparatively little material reporting to shaking table - because of no unit ceil?
Roughers and cleaners settling down
Mechanical problem with 20# sweco. Very noisy. Call electrician.
Start sampling
20# Sweco died. Shut down grinding circuit.
Rougher surge tank empty. Stop sampling. Shut down remaining circuit.

20# Sweco fixed (loose motor mounts). Start up mill
Allow rougher surge tank to fill
Start up flotation circuit
Shaking table: Still comparatively little feed, less coarse wood contamination
Begin sampling
Everything running very well
Sample run #6-AA complete
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FLOTATION OPERATION SHEET

Project No.: M90-088 Date: May 16/90
Project Name: Bissett Creek Graphite Operator Name: Ed H. S Bruce S.

RUNI6-B-AA

Rougher Flotation:

Time

Feed 
y0

Solids
Cell 

1

R 
Cell 

2

otation 
Cell 

3

Cell Le 
Cell
4

vel 
Ceil 

5
Cel 

6
Cell 

1
CeD 
2

Froth C 
CeD 
3

tescript 
CeH
4

ton 
Cell 
5

Cell 
6

LEGEND
Cell Level: H - High 

G-Good 
U - Unsteady 
L i Low

Froth Description: G/-Strong Froth 
M/-Medium Froth 
P/ - Poor Froth

/H - High grade 
/M - Medium grade 
/L a Low grade

Cleaner Flotation:

Time
12:00
12:30
12:45
12:57
1:03

Feed
y0

Solids
5

Cell
1
G
G
G
G
G

Ftot 
Cell 

2
G
G
G
G
G

alton C 
Cell 

3
G
G
G
G
G

ell Levc 
Cell 
4

ML
ML
M
M
M

l 
Cell 

5
L
L

ML
ML
ML

Cefl
6

VL
VL
L
L
L

Cell 
1

G/H
G/H
G/H
G/H
G/H

Fn 
Cell 

2
G/H
G/H
G/H
G/H
G/H

3th Des 
Cefl 

3
G/MH
G/MH
G/MH
G/MH
G/MH

criptton 
Cell 
4

MM
M/M

G/MH
G/MH
G/MH

Cell 
5

M/M
M/M
M/M
M/M
M/M

Cell 
6

P/L
P/L
P/L
P/L
P/L

Comments:
Time
11:00

Comments
Start up (Pre-production):

1 . First 2 cells pulling high grade. Switch launders to reflect this.
2. Add extra 3 cells of scavenger flotation.
3. Remove 14 kg of regrind media (8 kg remaining)
4. Quickie siza analysis on -50* feed: 3CTo +100* and 67*0 -100#
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SIZE DISTRIBimON 

SAMPLE NO. M90-088 PU* Bm *6-AA
"f ' ' -^ - -::

Rougher Flotation Peed

Size Fraction 

(mesh)

+ 28 

28+48 

48 * 100

100+200

200

Individual

Retained

6.1

28.0

28.2

19.4

18.3
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SIZE DISTRIBITI&N 

SAMPLE NO. M90488 PH*
— ^t:.;- ---i-^ 

*fp

Rougher FlotatkmTafl

Size Fraction 

(mesh)

Individual

Retained

4- 28 

28+48 

48+100

100+200

200

7.8

313

27.4

16.2

173
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.s.

SIZE DISTRIBUTION
^~-- . -

SAMPLE NO. M90-088 PB*t 

Table Tail*

Size Fraction 

(mesh)

* 28 

28+48 

48+100

100+200

200

Percentage
Retained

1b

53.7

7.7 

2.7

17 —,w,~S.
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SIZE DISTRIBUTION 

SAMPLE NO. M90-088 Pilot Run i 

Regrind Discharge

Size Fraction 

(mesh)

Individual

4- 28 

28+48 

48+100

100+200

200 *

0.3

20.4

21.3

25.5

32.5

-

^ ~ .. /^E^a^^iggl
—S*"'' ..li "-^±L!:!^SA™Ti"

- ------E?



l 
l 
l 
l

SIZE DISTRIBUTION

SAMPLE NO. M90-088 Pilot Run #6-AA 

l Rod Mill Discharge

l Size Fraction Individual Cumulative
Percentage Percentage

I (mesh) Retained Passing
fit dt* *

j* + 28 38.1 61.9

l -28+48 212 39.7

'- -48 t 100 17.4 22.3

i| -100+200 11.4 10.9

. - 200 10.9

l 

l 

l 

l
i..

l 

l 

l
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SIZE DISTRIBUTION

SAMPLE NO. M90-088 Pilot Run *6-AA

20 Mesh Screen Oversize

Size Fraction

- 10

- 20

- 28

- 48

- 100

- 200

(mesh)

* 10

+ 20

+ 28

+ 48

+ 100

+ 200

Individual
Percentage 
Retained

19.2

49.4

21.3

8.2

1.0

0.2

0.7

Cumulative
Percentage 
Passing

80.8

31.4

10.1

1.9

0.9

0.7
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m SIZE DISTRIBUTION

SAMPLE NO. M90-088 Pilot Run #6-B-AA 

l 1st Cleaner Concentrate

l

H

-

l\

l 

l 

l

i 
i
i 
i

Size Fraction Individual Cumulative
Percentage Percentage

(mesh) Retained Passing
QL QL

P 4-28 0.1 99.9 

l -28+48 4.1 9S.8

48 * 100 43.1 52.7

100+200 26.9 25.8

200 25.8



l 
l
* SIZE DISTRIBUTION 

l SAMPLE NO. M90-088 Pilot Run #6-B-AA

2nd Cleaner (Scavenger) Concentrate

l
l Size Fraction Individual Cumulative
* Percentage Percentage

(mesh) Retained Passing
l % %

4- 28 0.2 99.8

. -28+48 7.8 92.0

P -48+100 40.4 51.6

l -100+200 21.0 30.6

'-- -200 30.6

l 

l 

l 

l 

l

i 
i
i 
i
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SIZE DISTRIBUTION

SAMPLE NO. M90-088 Pilot Run #6-B-AA 

I Regrind Discharge

B Size Fraction Individual Cumulative
Percentage Percentage

I (mesh) Retained Passing
"h **

* * 28 0.2 99.8

M - 28+48 8.3 91.5

-48+100 37.2 54.3

l -100+200 25.6 28.7

- - 200 28.7

l 

l 

l

i 
l

l 

l
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m PILOT RUN #6B

I 
li
l 

l 

l 

l

P
l
* *

l 

l 

l
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PILOT RUN *6B

•MM

DATE: May 1, 1990

DURATION: 4.5 hourS ASSAY HEAD: 3.56 XC(g) 

THROUGHPUT: 1800 kg

REAGENT COSUMPTION: 230 fl/tonne EKOF 452 G (Rougher)
20 g/tonne EKOF 452 G (Undersize)

REAGENT ADDITION: RM Discharge, Ro Col l *1, Ro eel l 34 (Rougher) 
1st CI Feed, Regrlnd Feed (undersize)

FLOWSHEET MODIFICATIONS:

DReclrculate 1st cleaner tails to rougher feed 

DReclrculate 2nd cleaner tails to 1st CI Feed

3)Unlt cell returned to circuit (relocated above 
20 mesh screen)

l 4)-100* circuit simulated on bench-scale
r

5)

6)

7)

RESULTS: 

Final Concentrates:
+50* Concentrate 
-50+100* Concentrate 
-100* Concentrate
Combined Concentrates

WT X
2.46 
0.62 
0.37
3.45

X C(a)
95.50 
87.90 
90.80
93.62

••••iflimMMi

X REC'Y
65.96 
15.36 
9.52

90.84

X DIST
72.62 
16.90 
10.48

100.00
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1
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TEST NUlflER: Pilot Plant Run t

Flowsheet WEIGHT WEIGHT
Streai PRODUCT Kg/hr X

No

Prliary Circuit:
1 Belt Feed 402.00 100.00
2 Rod Ml 1 1 Discharge 724.000180.10
3 Unit Cell Cone 15.10 3.76
4 Unit Cell Tall 708.90 176.34
S 20* Screen 0/S 322.00 80.10
6 20* Screen U/S 386.90 96.24

6A Rougher F lot Feed 399.70 99.43
7 Rougher Flot Cone 17.70 4.40
7A 1st Ro Clnr Feed 23.40 5.82
8 Rougher Flot Tail 382.00 95.02
9 1st Ro Clnr Cone 10.60 2.64
10 1st Ro Clnr Tall 12.80 3.18
11 2nd Ro Clnr Cone 4.75 1.18
12 2nd Ro Clnr Tail 5.70 1.42
13 SO* Screen 0/S (Table Feed) 12.19 3.03
14 +50* Table Cone 9.89 2.46
15 -1-50* Table Tall 2.30 0.57
16 Regrlnd Discharge
17 50* Screen Feed 19.85 4.94
18 50* Screen U/S 9.96 2.48

-50 Mesh Circuit:
19 2nd CI (Scav) Cone 6.80 1.69
20 Regrlnd Discharge 
21 1st CI Cone 5.44 1.35
22 2nd CI (Scav) Tall 4.52 1.13
23 -50 -1-100* Final Cone 2.50 0.62

-100 Mesh Circuit:
24 100 Mesh Screen U/S 2.94 0.73
26 1st CI Tail 1.26 0.31
27 2nd CI Tall 0.18 0.04
28 -100* Final Cone 1.50 0.37

CALC BELT FEED 401.85 100.0

68

ASSAYS, XC(g)

Assayed Gale

3.560 3.560
2.160 2.773
71.300 71.300
1.070 1.313
1.790 1.790
0.910 0.916

2.591
65.600 55.694

56.816
0.130 0.130
57.600 81.183
53.200 53.200
58.300 64.194
60.300 60.300
89.100 89.120
95.500 95.500
61.700 61.700

69.600 69.600
43.900 43.900

58.300 58.300

73.700 75.537
6.700 5.863
87.900 87.900

61.900 65.024
33.900 33.900
68.100 68.100
90.800 90.800

3.560

UNITS OF C(g)

CalC

356.000
499.378
267.818
231.560
143.378
88.182

257.575
245.221
330.721
12.353

181.328
169.393
75.828
85.500

270.131
234.830
35.301

343.647
108.817

98.617

102.22
6.80

54.664

47.555
10.625
3.049

33.881

356.000

DISTRIBUTION
XC(g)

Gale

100.00
140.27
75.23
65.04
40.27
24.77
72.35
68.88
92.90
3.47

45.32
47.58
21.30
24.02
75.88
65.96
9.92

96.53
30.57

27.70

28.71
1.85

15.36

13.36
2.98
0.86
9.52

100.00

l
l
l 
l 
l

Notes:
DProduct *5 Is calculated using pilot plant flowrate •easurenent 
2)Belt Feed (*1). 50* Screen Feed (*17), +50* Table Cone (*14), Rougher Flot Tall (*8), 
-50* Screen U/S (*18), -50+100* Cone (*23). -100* Cone (i28) are all taken as gospel.

CONCENTRATES: 
+50* Concentrate
-50+100* Concentrate
-100* Concentrate 
Combined Concentrates

NTS 
2.46
0.62
0.37
3.45

XC(g) 
95.50
87.90
90.80
93.62

IREC'Y 
65.96
15.36
9.52

90.84

X DIST 
72.62
16.90
10.48

100.00
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TESTWORK PROCEDURE 

Test No: M90-088 6-C-AB Date: May 16/90

Purpose: Small bench-scale flotation of sample of -100* product 
from Pilot Run *6-B-AB

STAGE

Regrind

-100# Cleaner 1

Condition

Cleaner Scav

-100# Cleaner 2

Condition

Cleaner Scav

TIME 
(Minutes)

5

7

1

3

7

1

2

ADDITIONS
g/tonne

15

15

REAGENT
Fun Media Charge

EKOF452G

EKOF452G
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1
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1
1
1

TEST NUMBER:

PRODUCT

2x1 CI Cone
2nd CI Tails
1ST CL CONC
Scav Cone
1st CI Tails

TOTAL -100* CONC

M90-088 Pilot Plant run SAB -100* Cleaner Flotation

HEIGHT HEIGHT 
GUS X

525.9 69.88
33.8 4.49

559.7 74.35
36.0 4.78

157.1 20.87

752.8 100.0

ASSAYS 
Graphitic C

84.14
29.85
80.86
58.46
8.35

64.66

X DIST 
Graphitic C

90.91
2.07

92.98
4.32
2.70

100.0

l 
l 
l 
l 
l 
l

L. - .

l 
l 
l
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TEST NUMBER:

PRODUCT

2nd CI Cone
2nd C! Tails
1ST a CONC
Scav Cone
1st CI Tails

TOTAL -100* CONC

U90-088 Pilot Plant mi 6AB -100* Cleaner Flotation

WEIGHT WEIGHT 
QMS X

525.9 69.86
33.8 4.49

559.7 74.35
36.0 4.78

157.1 20.87

752.8 100.0

ASSAYS 
Graphitic C

84.14
29.85
80.86
58.46

8.35

64.66

UNITS 
Graphitic C

5877.952
134.024

6011.976
279.564
174.254

6465.795

lli
l 
l 
l
l
l 
l 
l
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TESTWORK PROCEDURE 

Test No;M90-088________ Date: 25-May-90

Purpose: Cleaner Flotation on Run 6AB -100* materials.

STAGE

Grind 

Cleaner Flotation

1st Cleaner Float

Condition

Scavenger Float 1

Condition

Scavenger Float 2

Condition

Scavenger Float 3

Condition

Scavenger Float 4

2nd Cleaner Float

Condition

Scavenger Float 1

Condition

Scavenger Float 2

TIME 
(Minutes)

5

18

1

2

1

3

1

3

1

3

26

1

2

1

3

ADDITIONS
a/t

15

30

60

60

15

60

REAGENT

EKOF

EKOF

EKOF

EKOF

EKOF

EKOF

i 
i 
i



l 
l 
l 
l TEST NIABER: M90-088 Cleaner flotation of run 6AB -100t

1 ! WEIGHT WEIGHT 
i PRODUCT GMS X
!

| {CI cone 33.8 50.15 
iftdCI Tails 4.0 5.93

m I 1ST CL CONC 37.8 56.08 
1 list CI Tails 29.6 43.92
•l

ii

1

li
Jj {TOTAL -100* CONC 67.4 100.0

'L- [ ASSAY HEAD

l

ASSAYS
Graphitic C

X

90.79 
68.09
88.39 
33.93

64.47

*n

X DIST 
Graphitic C

70.62 
6.27

76.89 
23.11

100.00

l 
l 
l 
l

i -

ii.
l 
l 
l
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1
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l

TEST NIABER: M90-088 Cleaner

HEIGHT WEIGHT 
PRODUCT GMS Z

CI cone 33.8 50.15
2nd CI Tails 4.0 5.93
1ST a CONC 37.8 56.08
1st CI Tails 29.6 43.92

TOTAL -lOOt CONC 67.4 100.0

flotation of run 6AB -100*

ASSAYS
Graphitic C

V

90.79
68.09
88.39
33.93

64.47

UNITS 
Graphitic C

4552.970
404.095

4957.065
1489.881

6446.947

l 
l 
l 
l 
l 
l 
l 
l 
l



GRINDING OPERATION SHEET

Project No.: M90-088 Date: May 1/90
Project Name: Bissett Creek Graphite Operator Name: Jack R.

RUN 4 6-AB

Time
7:30 PM

7:45
8:00
8:15
850
8:45
9:00
9:15
930

Feed 
Rate 

(Ib/hr)
900
949
826
940
1025
1010
863
944
943

Belt 
Cut
(g)

1817
1915
1666
1896
2069
2038
1741
1905
1902

Feed Water 
Addition 
(l/min)

4
4
4
4
4
4
4
4
4

Discharge
y0

Solids
57
55
57
53
57
56
53
55
56

Reagent 
Feed 

(ml/min)
20.8
20.8
20.8
20.8
20.7
20.7
20.7
20.7
20.7

Pump 
Box 

Level
m.t
m.t
m.t
m.t
m.t
m.t
m.t
m.t
m.t

Sampling:

Time
730
7:45
8:00
8:15
830
8:45
9:00
9:15
930

Belt 
Feed
i/
S
s
y
s
y
s
y
\S

Primary 
Mill 

Discharge
S
S
S
y
S
y
s
s
S

Vibrating 
Screen 

0/S
^
y
S
s
s
y
y
s.
y

Unit 
Cell 
Feed
40ye
39^0

ST0/,

SSTo
40^0
STYo

Comments:

Time Comments
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FLOTATION OPERATION SHEET

Project No.: M90-088 Date: May 1/90
Project Name: Bissett Creek Graphite Operator Name: Ed H. A Peter T.

RUN#6-AB

Rougher Flotation:

Time
6:30 PM
7:00 PM

730
830
8:45
9:00
9-20

Feed
"/o

Solids

32
22
24
23
22

Cell
1
G
G
G
G
G
G
G

R 
Cell 

2
G
G
G
G
G
G
G

otation 
Cell 

3
G
G
G
G
G
G
G

Cell Le 
Cell 

4
G
G
G
G
G
G
G

vel 
Cefl 

5
G
G
G
G
G
G
G

Cel 
6
G
G
G
G
G
G
G

Cel
1

G/H
G/H

G/MH
G/M

G/MH
G/MH
G/MH

Cel 
2

G/H
G/MH
G/M
G/M
M/M
G/M

G/MH

Froth C 
Cel 

3
M/MH
MM
G/M

M/ML
M/ML
M/ML
M/M

)escrip1 
Cel 

4
M/M
M/M
MA.
MA 
MA.
MA.
MA.

on 
Cel 

5
MA.
MA.
MA
MA.
MA.
MA.
MA.

Cel 
6

MA.
MA.
MA.
MA.
MA.
MA.
MA.

LEGEND
Cell Level: H - High 

G-Good 
U = Unsteady 
L-Low

Froth Description:
W 
P/'

. Strong Froth 
i Medium Froth 
Poor Froth

/H - High grade 
/M - Medium grade 
/L - Low grade

Cleaner Flotation:

Time
630
7:00
730
830
8:45
9:00
920

1st Cleaner Bank
Ftotatic 

Cell 
1
G
G
G
G
G
G
G

n Cell l 
Cell 

2
G
G
G
G
G
G
G

.evel 
Cel 
3
G
G
G
G
G
G
G

Froth 
CeO

1
G/MH
G/M
G/M
G/M
G/M
G/M
G/M

Descric 
Cel 

2
G/MH
G/M
G/M
G/M
G/M
G/M
G/M

rt ion 
Cel 

3
G/MH
G/M
G/M
G/M
G/M
G/M
G/M

2nd Cleaner Bank
Ftotatic 
Cel

1
G
G
G
G
G
G
G

m Cell i 
Cel 
2
G
G
G
G
G
G
G

.evel 
Cel 

3
G
G
G
G
G
G
G

Froth 
Cel 

1
G/MH
G/H

G/MH
G/MH
G/MH
G/MH
G/MH

Descric 
Cel 
2

G/M
G/M
G/M
G/M
G/M
G/M
G/M

rtion 
Cel 

3
G/M
G/M
G/M
G/M
G/ML
G/ML
G/ML
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FLOTATION SAMPLING SHEET

Project No.: M90-088 Date: May 1/90
Project Name: Bissett Creek Graphite Operator Name: Ed H. Z Peter T.

RUN*6-AB

Sample
Unit Cell Concentrate

Unit Cell Tailing

Rougher Flotation Feed

Rougher Flotation Cone

Rougher Flotation Tail

1 st Ro Cleaner Cone
1 st Ro Cleaner Tail

2nd Ro Cleaner Cone

2nd Ro Cleaner Tail

50 mesh Screen Feed

Cut 
Time
20s

10s
-

-

30s

20s

30s
-

20s

30s

7:30
•^

ix-

vX

X
60s

X

S

^
X
x

830
X

s
iX
X

30s

X
vX

x
x
x

8:45
X

(X

^
X

X

X
X
x
x
x

9:00
X

X
X
X

X
X
x

x
X
x

Time 
9:15

X

x
x
x
x
x
X
X
s
x

930
X

X

uX
x
y
x
x
X
X
xl 

l 
l 
l 
l 
l 
l 
l 
l 
l 
l

Comments:
Time

5:10

7:05

7:16
7:19
7:50
7:55

8:00
9:00
930

Comments
Unit cell back into circuit (no down time)
Allow circuit to come to steady state
Rod mill discharge pump down - shut down grinding circuit

- replace recycle valve
- continue running remaining circuit

Rougher flotation surge tank almost empty
Pump fixed - restart grinding circuit
Shaking table feed interupted - stirring motor down
Rougher tailings line plugged - circuit upset

- Sampling suspended white circuit settles down
50 # U/S tank #1 full. Some spillage while switching tanks
Plant running very well
Sample run #6-AB complete
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FLOTATION OPERATION SHEET

Project No.: M90-088 Date: May 16/90
Project Name: Bissett Creek Graphite Operator Name: Ed H. A Bruce S.

RUN f 6-B-AB

Rougher Flotation:

Time

Feed
Vo

Solids
Cell 

1

FI 
Cell 

2

otation 
Cell 

3

Cell Le 
Cell 

4

i/el 
Cell 

5
Cell 

6
Cell 

1
Cell 

2

Froth C 
Cell 

3

)escripl 
Cell 

4

ion 
Ceil 

5
Cell 

6

LEGEND
Cell Level: H - High 

G'Good 
U - Unsteady 
L-Low

Froth Description: G/ - Strong Froth 
M/ - Medium Froth 
PI m Poor Froth

/H-High grade 
/M - Medium grade
/L x, Low grade

Cleaner Flotation:

Time
1:30
1:45
1:52
1:59
2:04

Feed 
07o 

Solids
11

Cell 
1
G
G
G
G
G

Ftot 
Cell 

2
G
G
G
G
G

at ion C 
Cell 

3
G
G
G
G
G

ell Love 
Cell 

4
ML
ML
M
M
M

l 
Cell 

5
L
L

ML
ML
ML

Cell 
6

VL
VL
L
L
L

Cell 
1

G/MH
G/MH
G/MH
G/MH
G/MH

Fn 
Cell 

2
G/MH
G/MH
G/MH
G/MH
G/MH

ath Des 
Cell 

3
G/M
G/M
G/M
G/M
G/M

criptior 
Cell 
4

M/ML
M/ML
M/ML
M/ML
M/ML

Cell 
5

P/L
P/L
P/L
P/L
P/L

Cell 
6

P/L
P/L
P/L
P/L
P/L

Comments:
Time
1:17
1:21

Comments
6-AB -50# feed tank hooked up
Begin feeding. Switch all appropriate tanks and buckets.
Allow circuit to reach steady state with new feed.

Note: use same cct configuration as mn 6-B-AA
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FLOTATION SAMPLING SHEET

Project No.: M90-088 Date: May 16/90
Project Name: Bissett Creek Graphite Operator Name: Ed H. A Bruce S.

RUN f 6-B-AB

Sample
-50 mesh Feed
Regrind Discharge
-100 mesh Product
1st Cleaner Cone

+1 00 mesh Cone
2nd Cleaner Cone
2nd Cleaner Tail

Cut 
Time
30s
30s
30s
30s
Total
30s
30s

^^

1:40
30s
x'

X

/
X
X
x

1:44
2min

^
X

X
x

X

X

1:53
30s

y
x
^
^
x
x

Time 
1:59

2min

X

X
S

*s

S

X

2:05
30s

X

X
iX

X
-s

^

Comments:
Time

1:35
1:40
1:45

1:51
2:10

Comments
All froth looks lower grade than previous run
Coarse graphite flakes observed in tails
Experiment with small extra additions of

(vaning plaque)
EKOF

-seems to help
Feed tank no longer mixing
Feed tank empty

l 
l 
l 
l
P
I 
l
l 
l
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SIZE DISTRIBUTION

SAMPLE NO. M90-088 Pilot Run #6-AB

Belt Feed

Size Fraction

- 1"

-3/4"

-1/2"

-3/8"

- 10

- 28

-48

-100

-200

(mesh)

+ 1 "

* 3/4"

+ 1/2"

+ 3/8"

+ 1 0

* 28

* 48

* 100

4- 200

Individual
Percentage 
Retained

12.4

21.6

30.4

9.2

14.6

3.3

2.4

2.2

1.6

2.3

Cumulative
Percentage 
Passing

87.6

66.0

35.6

26.4

11.8

8.5

6.1

3.9

2.3
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l SIZE DISTRIBUTION

SAMPLE NO. M90-088 Pilot Run #6-AB 

™ Rougher Flotation Feed

l 

l 

l 

l
\~ .

l 
l 
l 
l 
l 
l 
l 
l 
l

Size Fraction

(mesh)

-H 28

-28+48

-48 * 100

-100 * 200

- 200

Individual
Percentage 
Retained 

%

7.8

30.9

27.9

17.4

16.0

Cumulative
Percentage 
Passing 

9fc

92.2

61.3

33.4

16.0
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SIZE DISTRIBUTION 

SAMPLE NO. M90-088 Pilot Run #6-AB.

Rougher Flotation Tail

l
Size Fraction Individual Cumulative

Percentage Percentag
(mesh) Retained Passing

A Percentage Percentage

+ 28 8.0 92.0

.B 28+48 30.9 61.1

48+100 29.0 32.1

100 +200 16.9 15.2

200 15.2
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SIZE DISTRIBUTION

SAMPLE NO. M90-088 Pilot Run #6-AB

Unit Cell Concentrate

Size Fraction 

(mesh)

+ 28

-28+48

-48+100

-100+200

-200

Individual 
Percentage 
Retained 

9fc

4.3

34.5

31.8

13.6

15.8

Cumulative 
Percentage 
Passing 

%

95.7

61.2

29.4

15.8
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SIZE DISTRIBUTION 

SAMPLE NO. M90-088 Pilot Run # 6-AB

* Table Tails

l 

l

r ii i i i 
i
i ii i

Size Fraction

(mesh)

* 28

-28+48

-48 * 100

-100+200

-200

Individual
Percentage 
Retained 

'fc

7.5

57.2

29.9

4.2

1.2

Cumulative
Percentage 
Passing 

ft

915

35.3

5.4

1.2
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SIZE DISTRIBUTION

Size Fraction Individual Cumulative
Percentage Percentage

(mesh) Retained Passing

SAMPLE NO. M90-088 Pilot Run # 6-AB 

l Regrind Discharge

l

l __________________
* * 28 0.5 99.5

M - 28+48 26.3 73.2

*- -48+100 26.0 47.2

i l -100+200 26.1 21.1

m - 200 21.1

l ——————————————————

l
il
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SIZE DISTRIBUTION

SAMPLE NO. M90-088 Pilot Run #6-AB

Unit Cell Tailings

Size Fraction 

(mesh)

* 28 

28+48 

48 + 100

100+200

200

Individual
Percentage
Retained

47.4

21.3

13.9

7.8

9.6

Cumulative 
Percentage 
Passing

52.6

31.3

17.4

9.6

i 
i 
l
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SIZE DISTRIBUTION

SAMPLE NO. M90-088 Pilot Run #6-AB 

l Rod Mill Discharge

B Size Fraction Individual Cumulative
Percentage Percentage

I (mesh) Retained Passing
*fc ft

+ 28 46.6 53.4

28+48 21.6 31.8

48 * 100 14.4 17.4

100+200 8.3 9.1

200 9.1
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SIZE DISTRIBUTION

SAMPLE NO. M90-088 Pilot Run #6-AB

20 Mesh Screen Oversize

Size Fraction

- 10

- 20

- 28

- 48

- 100

- 200

(mesh)

+ 10

+ 20

+ 28

+ 48

+ 100

+ 200

Individual
Percentage 
Retained

10.1

41.6

24.4

16.6

4.8

1,3

1.2

Cumulative
Percentage 
Passing 

9fc

89.9

48.3

23.9

7.3

2.5

1.2
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SIZE DISTRIBUTION

SAMPLE NO. M90-088 Pilot Run# 6-B-AB 

l 1st Cleaner Concentrate

l Size Fraction Individual Cumulative
Percentage Percentage

I (mesh) Retained Passing
lfc ft

P * 28

ft -28+48 5.5 94.5

48 + 100 40.9 53.6

100+200 27.1 26.5

200 26.5
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SIZE DISTRIBUTION

SAMPLE NO. M90-088 Pilot Run #6-B-AB 

l 2nd Cleaner (Scavenger) Concentrate

m Size Fraction Individual Cumulative
Percentage Percentage

I (mesh) Retained Passing
* *

+ 28 0.7 99.3

28+48 6.5 92.8

48+100 29.4 63.4

100+200 16.2 47.2

200 47.2
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SIZE DISTRIBUTION

SAMPLE NO. M90-088 Pilot Run #6-B-AB 

I Regrind Discharge

* Size Fraction Individual Cumulative
Percentage Percentage

B (mesh) Retained Passing
'X,

P * 28 0.1 99.9

,l -28+48 3.8 96.1

*- - 48 + 100 34.8 61.3

100+200 18.4 42.9 

200 42.9
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PILOT RUN #6C
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PILOT RUN *6C

DATE: May 1, 1990

DURATION: 4.0 hours ASSAY HEAD: 3.44 XC(g)

THROUGHPUT: 1000 kg

REAGENT COSUMPTION: 150 g/tonne VARSOL. 30 g/tonne MIBC
REAGENT ADDITION: RM Discharge, switched to RM Feed, Ro Cell #1,

Ro Ce11 #4

FLOWSHEET MOD l F l CAT lONS:

DRecirculate 1st cleaner tails to rougher feed 

DRecirculate 2nd cleaner tails to 1st CI Feed

3)Unlt cell removed from circuit

4)D!d not run -50* or -100* circuits

5)Changed main reagent addition point from Rod 
Mill discharge to Rod Mill Feed

6)SwItched reagent from EKOF 452 G to a 
VARSOL/MIBC combination (similar addition rates)

7)

RESULTS:

Final Concentrates:_________WT X X C(g) X REC'Y X DIST 
+50* Concentrate 1.76 95.40 48.82 100.00

Combined Concentrates 1.76 95.40 48.82 100.00
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TEST NUMBER: PI lot Plant Run l

Flowsheet WEIGHT WEIGHT
Streaa PRODUCT Kg/hr X

No

Prliary Circuit:
1 Belt Feed 242.00 100.00
2 Rod Mill Discharge
5 20* Screen 0/S
6 20i Screen U/S 242.00 100.00
6A Rougher F lot Feed 247.00 102.07
7 Rougher Flot Cone 12.50 5.17

7A 1st Ro Clnr Feed 13.80 5.70
8 Rougher Flot Tall 234.50 96.90
9 1st RO Clnr Cone 8.80 3.64
10 1st Ro Clnr Tall 5.00 2.07
11 2nd Ro Clnr Cone 7.50 3.10
12 2nd Ro Clnr Tall 1.30 0.54
13 50* Screen 0/S (Table Feed) 5.46 2.26
14 +50* Table Cone 4.26 1.76
15 -f 50* Table Tall 1.20 0.50
16 Regrlnd Discharge
17 50* Screen Feed 7.46 3.08
18 50* Screen U/S 3.20 1.32

-50 Mesh Circuit:

-100 Mesh Circuit:

CALC BELT FEED 241.96 100.0

6C

ASSAYS, XC(g)

Assayed Gale

3.440 3.440

3.500 3.440
4.119

83.600 68.642
68.832

0.680 0.680
86.500 86.605
37.000 37.000
89.900 89.736
68.540 68.540
92.800 86.774
95.400 95.400
56.150 56.150

90.200 90.200
79.070 79.070

3.440

UNITS OF C(g)

Gale

344.000

344.000
420.446
354.554
391.373
65.893
314.926
76.446

278.107
36.819
195.779
167.936
27.843

278.107
110.172

i 344.000

DISTRIBUTION
XC(g)

Calc

100.00

100.00
122.22
103.07
113.77
19.15
91.55
22.22
80.85
10.70
56.91
48.82
8.09

80.85
32.03

100.00

l 
l
l 
I
l 
l 
l 
l 
l
l
f 
l 
l

Notes:
DProduct *5 Is calculated using pilot plant flowrate •easureaent 
2)Belt Feed (*1), 50* Screen Feed (*17), +50* Table Cone (*14), Rougher Flot Tall (*8), 

-50* Screen U/S (*18) are all taken as gospel.

CONCENTRATES: 
+50* Concentrate
-50+100* Concentrate
-100* Concentrate 
Conblned Concentrates

WT X X C(g) X REC'Y X DIST 
1.76 95.40 48.82 100.00

1.76 95.40 48.82 100.00
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GRINDING OPERATION SHEET

Project No.: M90-088 Date: May 1/90
Project Name: Bissett Creek Graphite

Time
11:30PM

12:00
1:15

RUN *

Feed 
Rate 

(Ib/hr)
754
834
922

Belt 
Cut 
(g)

1521
1682
1860

Operator Name: Jack R.

6-AC

Feed Water 
Addition 
(l/min)

4
4

3.51

Discharge
"/o

Solids
55
59
60

Sampling:

Time
Belt 
Feed

Primary 
Mill 

Discharge

Vibrating 
Screen 

0/S

Unit 
Cell 
Feed

Comments:

Time

Reagent 
Feed 

(ml/min)
20.8
25.4
15.1

Pump 
Box 

Level
m.t
m.t
m.t

Comments

No sampling of grinding circuit - pumps 4 lines sanded, mill discnarge
Vo solids too high, trommel screen plugged.
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FLOTATION OPERATION SHEET

Project No.: M90-088 Date: May 1/90
Project Name: Bissett Creek Graphite Operator Name: Ed H. A Peter T.

RUN#6-AC

Rougher Flotation;

Time
11:OOPM
12:00 AM
1:00 AM

130
1:40
1:50

Feed
"/o

Solids

17
23
12

Cell 
1
G
G
U
U
G
G

FI 
Cell 

2
G
G
U
U
G
G

otation 
Cell 

3
G
G
U
U
G
G

Cell Le 
Cel 
4
G
G
U
U
G
G

vel 
Cell 

5
G
G
U
U
G
G

Cell 
6
G
G
U
U
G
G

Cell
1

M/MH
M/MH
M/M
M/M
M/M
M/M

Cell 
2

M/M
M/M
M/M
M/M
M/M
M/M

Froth C 
Cel 

3
MA.
MA.
MA.
MA.
MA,
M/L

)escript 
CeP 
4

MA.
MA.
MA.
M/L
M/L
M/L

ton 
Cefl 

5
M/L
MA 
MA.
MA.
MA.
MA.

Cefl 
6

MA.
MA.
MA.
MA.
MA.
MA.

LEGEND
Cell Level: H - High 

G -Good 
U - Unsteady 
L -Low

Froth Description: G/ - Strong Froth 
M/ - Medium Froth 
P/-Poor Froth

/H - High grade 
/M - Medium grade 
/L - Low grade

aeaner Flotation:

Time
11:00
12:00
1:00
130

1st Cleaner Bank
Ftotatic 

CeU 
1
G
G
U
G

n Cell l 
Cell 

2
G
G
U
G

.evel 
Cell 

3
G
G
U
L

Froth 
CeB

1
G/MH
G/MH
G/MH
G/MH

Descrif 
Cefl 

2
G/MH
G/MH
G/MH
G/MH

rtfon 
Cel 

3
G/MH
G/MH
G/MH
G/MH

2nd Cleaner Bank
Ftotatic 
Cel

1
G
G
U
L

n Cell l 
Cel 

2
G
G
U
G

.evel 
CeB 
3
G
G
U
L

Froth 
Cefl

1
G/H
G/H
G/H
G/H

Descnc 
Cel 
2

G/MH
G/MH
G/MH
G/MH

)tton 
Cel 
3

G/M
G/M
G/M

G/MH
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FLOTATION SAMPLING SHEET

Project No.: M90-088 Date: May 1/90
Project Name: Bissett Creek Graphite Operator Name: Ed H. St Peter T.

RUN#6-AC

Sample
Rougher Flotation Feed
Rougher Flotation Cone

Rougher Flotation Tail

1 st Ro Cleaner Cone

1 st Ro Cleaner Tail
2nd Ro Cleaner Cone

2nd Ro Cleaner Tail
50 mesh Screen Feed

Cut 
Time

-
-

30s
10s

20s
-

20s

30s

130
tX

iX
tX

s
y

y
y
s

1:40

^X
S

^

S
^
x
x

s

1:50
X

S
X

x
^
x
X

^

Time

Comments:
Time

9:40 PM

1030

11:05
1120
1135

12:1 0AM

1:15 AM
130
135

1:55

Comments
Switch reagents to Varsol/MIBC (no down time)
Allow circuit to come to steady state
Unit cell appears to be much less efficient (froth looks thin i barren)

- rougher flotation too
Problems with rougher tailings discharge - circuit upset
Large graphite flakes visible in rougher tails - reagent not working?
First reagent addition point switched to mill feed
Continuous problems with grinding circuit: - sanding

- trommel screen dogged
Remove unit cell from circuit
Begin sampling
Rod mill discharge pump down - shut down grinding circuit

- continue running remaining circuit
- continue sampling

Rougher surge tank empty - shut down plant
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SIZE DISTRIBUTION

SAMPLE NO. M90-088 Pilot Run #6-AC

Belt Feed

Size Fraction 

(mesh)

- 1"

-3/4"

-1/2"

-3/8"

- 10

-28

-48

-100

-200

-H 1"

H- 3N4"

+ 1/2"

+ 3/8"

+ 10

* 28

^ 48

+ 100

+ 200

Individual 
Percentage 
Retained 

ft

6.4

19.4

22.5

8.1

17.2

6.8

5.6

5.4

3.7

4.9

Cumulative 
Percentage 
Passing 

ft

93.6

74.2

51.7

43.6

26.4

19.6

14.0

8.6

4.9
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SAMPLE NO. M90-088 Pilot Run # 6-AC 

l Rougher Flotation Feed

l 

l 

l

i 
i 
i

i 
i 
i

Size Fraction 

(mesh)

- 28

- 48

- 100

-200

+ 28

+ 48

+ 100

+ 200

+

Individual 
Percentage 
Retained

3.3

24.5

31.8

22.0

18.4

Cumulative 
Percentage 
Passing 

'X,

96.7

72.2

40.4

18.4
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SIZE DISTRIBUTION

SAMPLE NO. M90-088 Pilot Run #6-AC 

l Rougher Flotation Tail

l Size Fraction Individual Cumulative
Percentage Percentage

(mesh) Retained Passing

j* + 28 7.3 92.7

l -28+48 27.7 65.0

1 -48 + 100 28.3 36.7

100+200 19.9 16.8 

200 16.8
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SAMPLE NO. M90-088 Pilot Run #6-AC 

J Regrind Discharge

Size Fraction Individual Cumulative
Percentage Percentage

I (mesh) Retained Passing
% fc

l 

?

P 
l

l 

l

l

l 
l

l 

l

+ 28 1.5 98.5

28+48 43.2 55.3

48 + 100 24.3 31.0

100+200 22.5 8.5

200 8.5
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APPENDIX V
* GrapMtic Carbon Assay Study

Bissett Creek Graphite

™
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GRAPHITIC CARBON ASSAY STUDY 

1.0 PURPOSE

1. To gather information and data about the various methods for graphitic carbon 
assaying:

Double loss on ignition (Double L.O.L)
Acid leach loss on ignition (Acid Leach L.O.L)
Leco

2. To assess the repeatability and accuracy of each assay method.

3. To determine the optimum assay method(s) for our various purposes. 

2.0 INTRODUCTIONt
I These are two main categories of carbon assays: Leco assays, and loss on ignition 

(L.O.I.) assays. During bench-scale testwork, it was noted that the Leco assays did not 
. correspond well with the L.O.L assays. The L.O.L assays were consistently higher than 
8 the Lecos, and on low grade sample, this difference was often as great as an order of 

magnitude. Obviously, flotation results were significantly affected by the choice of 
8 assays used. These observations led to a general awareness of our dependence on 

accurate assays, and ultimately led to this whole assay study.

It is important to note that, from the beginning of this project, it was understood that 
the L.O.L methods of assaying were the industry standard for high grade samples. It 
was not the intention of this study to dispute this fact, but rather to make sure that 
each product was assayed by the most "appropriate method".



l 
l 
l 
i 
l 
l 
l 
l 
l
l
i
l 
i 
l 
l

l 
l 
l

2.1 Carbon Assay Methods

There are several recognized methods of assaying for graphitic carbon. The 
methods investigated in this study are:

1. Double Loss On Ignition (Double L.O.I.)

This method involves two stages of heating (loss on ignition), both in 
an oxygen environment The first stage heats the sample to 400"C for 
several hours. The weight lost during heating is called "9fc volatiles". 
The second stage heats the sample to 900"C for about 8 hours. The 
weight loss during this stage is the " Ve carbon", with the remaining solids 
being "96 ash".

2. Acid Leach Loss On Ignition (Acid Leach L.O.I.)

This method involves pre-leaching the sample with strong nitric acid. 
The weight loss from acid leaching is determined, then the sample is 
heated in a furnace to 900"C in an oxygen environment The weight 
remaining after this single loss on ignition is referred to as "9b ash". The 
loss of weight during the furnace step is assumed to be graphitic carbon.
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3. LECO

This method involves burning the assay sample in an oxygen filled 
atmosphere where all the carbon is oxidized into CO2. The emitted CO3 
absorbs infrared energy (produced by the assay instrument) at a precise 
wavelength within the infrared spectrum. This absorbtion is measured 
by the instrument and the concentration of COj is calculated as changes 
in energy at the detector. The assay instrument used for this method is 
called a Leco Carbon Analyzer, and the instrument measures the .-total 
amount of carbon contained in the sample.

There are several sub-categories of the Leco assay, with the differences 
depending on the pre-treatment steps before the actual Leco assay for 

7o C:

3a. Standard Total Organic Carbon Leco (T.O.C. Lecot

- Involves leaching sample with dilute HC1 to detect carbon content of 
sample which is due to presence of carbonate minerals.
- This carbonate carbon is then deducted from the total carbon detected 
by Leco.

3b. Nitric Leco

- Involves leaching sample with stronger (~25%) HNO3 to detect carbon 
content due to carbonate minerals, and tt) dissolve sulphide minerals 
which tend to interfere with the subsequent Leco assay.
- To some extent, the nitric acid will also dissolve some organic carbon 
(plant matter, wood).
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3c, Nitric Leach * L.O.I. + Leco (L.O.L Leco)

l
- Involves first leaching the sample with HNO3, then heating the insoluble 

l residue to 4700C in an O3 atmosphere to drive off organic carbon. This
is essentially a loss on ignition step. 

l - The remaining ash from the L.OJ. step is then assayed by Leco for
graphitic carbon.

22 Assay Sample Preparation

All samples that are to be assayed for graphitic carbon are first riffled down to
m approximately 10 grams, then this cut is pulverized in a ring and puck 

i ™ pulverized to 10092) minus 200 mesh. The pulverized cut is then submitted for

i
i 
i
i 
i 
i 
i
i 
i
i

assay.
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3.0 ASSAY STUDY PROCEDURE

There are four parts to this assay study:

1. Triplicate assays of various samples.
2. Microscopic (Volumetric) assay of tailings.
3. Wood contamination.
4. Detailed summary of methods.

3.1 Part One: Triplicate Assays of Various Samples

Method

It was decided to thoroughly investigate the various assay methods. This would 
involve triplicate assays of each method on both low grade and high grade 
samples. The triplicate assay would allow an assessment of the repeatability of 
each assay method, while the study as a whole would provide a large data base 
from which to select the best assay method for our purposes.

It should be noted that at this point of the assay investigation, the only Leco 
assay method we were utilizing was the T.O.C. Leco. The other Leco assay 
methods did not come under investigation until much later when it was realized 
that contamination of samples with wood was affecting assay results.

The triplicate assays were divided into 3 phases:

Phase 1: Direct assay of low grade flotation tails 
Using 3 assay methods

T.O.C. Leco, Double L.OJ., Acid Leach L.O.L 
Each in triplicate
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Phase 2: Size assay of flotation tails
Screen flotation tailings into size fractions 
Assay fractions with 2 methods only

T.O.C. Leco and Acid leach L.O.L
Each in triplicate

Phase 3: Direct Assay of flotation concentrate (high grade) 
Using 2 methods only

Double L.O.L and Acid leach L.OX 
Each in triplicate

Through previous assay analyses it had already been indicated that the Double 
L.O.L method gave erroneous results on extremely low grade samples, while the 
Leco method was suspect on high grade samples. For this reason, Phase 2 and 
Phase 3 did not each test all 3 assay methods.

Results

The results of the three phases of this triplicate analysis are presented in the 
next 5 pages. The results clearly demonstrate the following points:

1. Good repeatability within each assay method.
2. Good correlation between Double L.O.L and Acid Leach L.OI. assay 

methods.
3. Significantly lower results (orders of magnitude) obtained with Leco 

assays.

Another point that is not so obvious is suggested by the Phase 2 section (the 
assay results of the size fractions). The Leco results follow a pattern of higher 
results for the larger screen fractions, almost zero results for the intermediate 
screen fractions, and higher results again for the undersize. The Acid Leach 
L.O.L results do not follow this pattern, in fact, they do not display any 
particular pattern at all. Our understanding of the flotation of the Bissett Creek 
ore suggests that the pattern of assays displayed by the Leco results is correct; 
the highest flotation recoveries occur in the intermediate size fractions.
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' ASSAY STUDY: Phase 1 - Direct Assay of Flotation Tail

Bulk Flotation Tail 
(Test F6)

Pulverize large, representative
sam

i

^-'-^ ^

pie

i

' i'
LECO Double LOi Acid Leach LOI
Assay Assay Assay

1. 0.12 1. 0.

2. 0.12 2. 0.

3. 0.10 3. 0.

965 1. 1.095

951 2. 1.140

961 3. 1.100
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TEST NUMBER: M90-088 Assay Study: Size Assay of F6 Bulk Tails 1
ACID LEACH L.O.I. RESULTS (Assays In Triplicate)

WEIGHT WEIGHT
PRODUCT CMS X

+2S aesh 215.58 23.78
+4S aesh 224.80 24.79

+100 aesh 219.83 24.25 
+200 mesh 119.89 13.22
-200 nesh 126.57 13.96

CALC HEAD 906.67 100.0

ASSAY HEAD BY ACID LEACH LO!

GRAPHITIC CARBON BY ACID LEACH LOI
10F3 2 OF 3 30F3
XXX

1.16 1.18 1.16
0.90 0.90 0.87
1.17 1.10 1.21 
1.45 1.45 1.37
1.78 1.86 1.82

1.22 1.22 1.22

1.11

X DIST
1 OF 3 2 OF 3 3 OF 3

X X X

22.64 23.00 22.57
18.16 18.29 17.62
23.22 21.76 24.11 
15.64 15.86 14.83
20.34 21.28 20.88

100.00 100.00 100.00

1

1

1

l

1

1

1
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TEST NUVBER:

PRODUCT

+2S mesh
-(•48 mesh

+100 mesh 
^ 200 mesh
-200 mesh

CALC HEAD

ASSAY HEAD BY LECO

M90-088 Assay Study: Size Assay of
LECO RESULTS

WEIGHT WEIGHT
GMS X

215.58 23.78
224.80 24.79
219.83 24.25 
119.89 13.22
126.57 13.96

906.67 100.0

GRAPHITIC
1 OF 3

X

0.44
0.13
0.01 
0.00
0.13

0.16

0.12

FS Bulk Tails
(Assays In Triplicate)

CARBON BY LECO
2 OF 3 3 OF 3

X X

0.42 0.43
0.09 0.12
0.01 0.01 
0.00 0.00
0.18 0.16

0.15 0.16

X DIST
10F3 20F3 3 OF 3
XXX

66.23 66.46 65.00
20.41 14.85 18.92

1.54 1.61 1.54 
0.33 0.35 0.34

11.49 16.72 14.20

100.00 100.00 100.00

l 
l 
l
l 
l 
l 
l
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jSAY STUDY: Phase 3 - Direct Assay of Graphite Concentrate

North Coast Graphite Concentrate

Pulverize large, representative 
sample

v

l
Double LOI 

Assay

1. 91.97

2. 91.99

3. 92.02

Acid Leach LOI 
Assay

1. 92.19

2. 92.34

3. 92.17
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3.2 Part Two: Microscopic (Volumetric) Assay of Flotation Tailings

Method

The indication to this point was that the Leco results were more accurate than 
the L.O.I, methods for low grade samples. Before basing an entire feasibility 
study on this belief, this assumption needed to be tested with an unbiased 
"assay" method. Since we were trying to distinguish between an order of 
magnitude difference in assay values, this seemed a reasonable goaL

A sample of the same flotation tailings as used in Phase l and Phase 2 was 
screened into size fractions and submitted to Vancouver Petrographies Ltd. for 
a "visual volumetric assay".

We outlined our assay difficulties to Vancouver Petrographies personnel and 
suggested they use their mineralogical expertise to do a "graphite grain count" 
and then convert their visual observations to a "volumetric assay". It was felt 
that this volumetric assay would indicate the more accurate assay method for 
low grade samples (to our order of magnitude level of certainty).

Results

Vancouver Petrographies complete report is presented in the following 4 pages. 
We have also converted their volumetric assay values to calculated weight 
percentages and from these figures calculated the graphitic carbon assay of the 
sample. The calculated value from the "volumetric" assay (0.085 tfo graphitic 
carbon) supports the value obtained using the Leco method of assaying (0.1196 
graphitic carbon).



II 
II

II 
l

II

Vancouver Petrographies Ltd.
JAMES VINNELL,
JOHN G. PAYNE.
CRAIG LEITCH, P* a
JEFF HARRIS,
KEN E. NORTHCOTE, Ph.D. Q*oiogM

Report for: Ed Henrioulle,
Bacon, Donaldson ft Associates, 
12271 Horseshoe Way, 
RICHMOND, B.C., V7A 4Z1

PA BOX 39
8080 GLOVER ROAD,
FORT LANGLEY. B.C.
VOXUO
PHONE (604) 888-1323
FAX. (604) 888-3642

Invoice 8823 
February 1989

Sample: M90-088 JH6-RO Tails 

P.O.: 32717

Purpose:

To analyze nine size fractions of tailings for graphite content, 
and to compare the results with those of the Leco method (average 
0.111) and the Double L.O.I, method (average 1.11).

Method:

Polished thin sections were made for the following size 
fractions:

+ 2S, -1-35, -1-48, +6S, +100, + 150, -H200, +32S, -325.

Traverses were made across the sample to cover 90-951 of the 
total area of the section; for coarser samples these were made using a 
4X objective lens (field of view - 30 sq.mm), and for finer samples 
with a 10x objective lens (field of view * 9.1 sq.mm).

In the coarsest sample, individual particles were counted and 
their average size noted. In finer samples, the density of particles 
was measured at several points in the section, and the average 
particle size were measured. These results were used to calculate the 
total area of particles along the traverse lines.

The size and shape of graphite grains and aggregates was recorded 
in five size categories and in two shape categories. Size fractions 
are as follows:

0.03-0.05 mm, 0.05-0.1 mm, 0.1-0.2 mm, 0.2-0.3 mm, 0.3-0.4 mm 

The two shape categories are as follows:

1) flakes (average length to width ration 3/1 to 5/1),
2) equant patches (average length to width ratio 1/1 to 2/1).
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The nature of intergrowths of graphite with other minerals was 
divided into three categories as follows:

1) free graphite grains (F)*
2) graphite grains or aggregates on surface of particles (S)*
3) graphite grains or aggregates included in particles. (I)*

* these letters to designate classes in Table 2

Average areas were calculated for the two shapes of flakes in 
each size fraction. These were multiplied by the number of 
occurrences of graphite in each category. Addition of these values 
yielded the volume content of graphite in each fraction.

In Table l is shown the average area of grains in each size and 
shape fraction, in Table 2 is shown the total area occupied by 
graphite in each category (calculated by multiplying the number of 
occurrences by the average area of a single occurrence).

Table 1. Area of Grains of Different Sizes and Shapes (sq.mm)

—-——-shape length of flake or average dimension of equant patch (mm)

0.03-0.05 0.05-0.1 0.1-0.2 0.2-0.3 0.3-0.4
A BC D E *

flake 0.0005 0.002 0.005 0.010 0.020 

equant patch 0.0015 0.005 0.020 0.060 0.120

* these letters are used for size categories in Table 2
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Table 2. Distribution of Graphite

Shape 

Size

+ 2S S
I

+ 3S S
I

+ 4S S
I

+ S5 S 
I

+ 100 S
I

flake 

A B C D

patch 

A B C D

0.005 0.050 0.040
0.016 0.040 0.030 0.040

0.002 0.010 0.020 0.040
0.010 0.035 0.050 0.040

0.006 0.005 0.020
0.006 0.020

0.040
0.010

0.010

0.015 0.080 0.060

0.005 0.020 - 0.120 
0.020 0.120

0.020 0.060

0.020
0.005 0.020

0.002

l 

l

+ 150 F 
S 
I

0.005
0.006
0.002 0.010

l 

l

*200 F 
S

+ 32S

0.004 0.005 -

no graphite grains seen

-325 F 0.002 0.004

0.020
0.005
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Table 3

Size
Fract.

+ 2S
+ 3S
+ 4S
+ 6S

+ 100
+ 150
+ 20Q
+ 32S
-325

Per Cent Graphite by Area in Size Fractions
(all sizes in sg. mm)

Average
particle
Size

Area 
Total Graphite

'fc Graphite

0.80
0.36
0.16
0.09
0.04
0.02
0.007
0.0035
0.0008

249
175
187
193
224
156
60

109
29

0.376
0.492
0.137
0.095
0.012
0.023
0.034
0.000
0.006

0.151
0.281
0.073
0.049
0.005
0.015
0.057
0.000
0.021

Note: Some of these values are not the same as the preliminary 
values I quoted to you by telephone on February 10th. Some of these 
preliminary values have been adjusted after further examination of the 
sections .

I
P 
i
i
P 
l
P 
i
i

Conclusions:

1. Most of the graphite is in the coarsest two fractions. The 
abundance of graphite decreases erratically towards the finer 
fractions, with an unusual peak in the -200 fraction. Note that this 
is the smallest sample (area of particles on section), and because 
of this, the graphite percentage may be of lower precision 
than for the other samples.

2. Graphite is about equally divided between slender flakes and 
equant clusters of grains (flakes and/or equant grains).

3. Graphite occurs in about equal abundances on surfaces of 
particles and as inclusions in particles of silicates. Only locally 
in the finer fractions does it occur as free grains.

4. Results agree well with the Leco method of analysis.

John G. 
986-2928
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TEST NUMBER: M90-088:

PRODUCT

t 28 mesh
-28 4-35 mesh
- 35 t 48 nash
-48 -f 65 mesh
-65+100 mesh
-100 + 150 mesh
- 150 t 200 mesh
-200 + 325 mesh
- 325

CALC HEAD

HEIGHT
GMS

11.7
10.1
6.3
6.1
5.1
4.1
3.2
3.1
7.3

56.9

Vancouver Petrograhlcs Volumetric Size Assay
F6 (M90-036) Flotation tailings

HEIGHT
Z

20.55
17.72
11.09
10.69
8.89
7.19
5.61
5.38
12.88

100.0

Calculated Weight Percent i
Graphitic Carbon

Z

0.127
0.236
0.061
0.041
0.004
0.013
0.048
0.000
0.018

0.085

Graphitic
Z

30.
48.
7.
5.
0.
1.
3.
0.
2.

100.

Z DISTRIBUTION
Carbon

57
99
93
13
42
09
15
00
72

00

l 
l 
l
f i
l 
l 
l
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33 Wood Contamination Study

Later in the investigation of the Bissett Creek graphite ore (during pilot plant 
testwork), discrepancies were experienced with the graphitic carbon assays of 
low grade samples; results were significantly higher than expected.

After much investigation, the cause of the problem was isolated, and it was 
found to be organic carbon (tramp wood and plant matter). It now remained 
to be seen if an assay method could be developed that would account for the 
organic carbon contamination.

Interestingly, the problem was outlined to both Chemex Laboratories Ltd. and 
Bacon Donaldson and Associates' own assay department, and both parties 
independently came up with a similar solution: include a low temperature loss 
on ignition step prior to the normal Leco assay for 'fa total carbon. The L.O.I 
step would volatilize the organic carbon without affecting the graphitic carbon. 
As a further measure, Chemex included a Nitric Acid pre-leach in their 
procedure to account for carbonate carbon. The "new" assay method was 
therefore "nitric acid leach, followed by a 2-3 hour loss on ignition at 470"C, 
followed by Leco assay for total carbon". The total carbon detected by the 
Leco assay was assumed to be graphitic carbon.

This new assay method needed to be proven. To do it is, BJXA. prepared 
several low grade sample from the pilot plant and "doctored" half of each with 
a known amount of wood PS 1}!) by weight). The samples (doctored and 
undoctored) were then assayed by the three methods of Leco assay: 1) T.O.C. 
Leco, 2) Nitric leco, 3) L.O.L Leco. A flowsheet depicting this doctoring l 
assaying procedure is presented on the following page. The detailed procedures 
for the three assay methods are presented in section 3.4 of this study.

The results of the B.D.A. wood assay study are presented in the following table.
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Sample #1 : Bench Test F8 -

Sample #2: Pilot

Sample #3

i

1

i

: Pilot

Run #3 -

Run #4 -

l

Rougher

- Rougher

- Rougher

Tails

Tails

Tails

/2 j 1/2

NO
WOOD

T.O.C.
LECO

R

R FFLE
i

ADD

1

WOOD

25%
WOOD

BY WEIGHT

IFFLE

1 -
NITRIC
LECO

i

LO.I.
LECO

BDA WOOD ASSAY

i

-^-

RIFFLE

T.O.C.
LECO

1

NITRIC
LECO

LO.I.
LECO

PROCEDURE
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Sample Description

F8 - Rougher Tails

Run #3 - Rougher Tails

Run #4 - Rougher Tails

"Pure" Wood

B.D.A. Wood Assay Study

Graphitic Carbon Assays 
T.O.C. Nitric L.O.L 
LECO LECO LECO

- No Wood 
- Yes Wood

- No Wood 
- Yes Wood

- No Wood 
- Yes Wood

0.19 
10.60

0.44 
11.60

0.59 
11.70

49.8

0.14 
7.03

0.25 
2.81

0.25 
2.83

10.04

0.18 
0.09

0.18 
0.15

0.21 
0.14

0.33

It can be seen from the results that:

P 1. The T.O.C. Leco method reports ajl the organic (wood) carbon as
fl graphitic carbon.

J

1
1
1

i
1
1
1

2. The Nitric 
carbon.

3. The L.O.I. 
carbon.

Leco method reports

Leco method reports

some of the organic carbon

none of the organic carbon

A similar study was subsequendy conducted by 
laboratories in Lakefield, Ontario. A copy of their

as graphitic

as graphitic

Lakefield Research at their 
complete report is presented

in the following 3 pages. The results of the Lakefield Wood 
support the results of B J). A. 's wood assay study.

assay study
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Mr. Matt Bolu
Cominco Engineering Services Ltd. 
Suite 100-1200 West 73rd Avenue 
Vancouver, BC V6P 6G5

LAKEFIELD RESEARCH -o.™,^.,
A DIVISION OF FALCONBRIDGE LIMITED 

l June 8, 1990

l 

l
l Dear Matt:

m Re: Bissett Creek (graph! tic carbon)

I In response to your request to determine the effect of 
tramp wood, in test products, on the analysis of C(g), several tests 
were conducted. The testwork included the following variables:

ri 1) Effect of roasting graphitic carbon at 400*^ for 3 hours

2) Effect of roasting wood at 400*0 for 3 hours 

™ 3) Effect of leaching with HNOs

M 4) Effect of leaching with HNOs plus roasting at 400*C 

Procedure:

l Test l - A IX graphitic carbon standard was placed in a muffle at
400*C for 3 hours. The standard was removed, cooled and 

ft assayed by Leco for carbon.

Test 2 - ifc graphitic carbon standard was leached with HN03, dried 
and assayed by 
C(g) procedure.

fl and assayed by Leco for carbon, according to our standard

B Test 3 - A 25 X weight equivalent of wood was treated under the
same conditions as Test 1.

Test 4 - To the LOSS C(g) standard, a 25SK weight equivalent of wood 
was added. The mixture was leached with HNOj (standard 
procedure), followed by roasting at 400*C for 3 hours.

1 1 Test 5 - As for Test 4 except roasting step left out.

l 
l

185 CONCESSION STREET. POSTAL BAG 4300. LAKEFIELD. ONTARIO. CANADA KOL 2HO
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Procedures - continued...

Results are tabled below:

Test 
No.

1A
IB 
1C

2A 
2B 
2C

3A 
3B

4A 

4B

5A 
SB

Procedure

Roast 400*C 
Roast 400*0 
Roast 4000C

HNOs Leach 
HNOj Leach 
HNC*3 Leach

Roast 400*0 
Roast 4000C

HN05 Leach 
and Roast 
HNOj Leach 
and Roast

HNOj Leach 
HNOj Leach

Feed

1* C(g) Standard 
IX C(g) Standard 
i* C(G) Standard

1* C(g) Standard 
1* C(g) Standard 
195 C(g) Standard

Wood 
Wood

i* C(g) Std * 25* Wood 

1* C(g) Std . 25* wood

1* C(g) Std * 25S Wood 
IX C(g) Std * 2556 Wood

*c(g)
Recovered

1.01 
1.01 
1.01

0.98 
0.99 
1.02

0.15 
0.15

1.02 

1.02

11.1 
10.3

*c(g)
Added

1.00 
1.00 
1.00

1.00 
1.00 
1.00

*25.0 
*25.0

**26.0 

**26.0

**26.0 
**26.0

* 2595 = Wood added at 25?5 of sample weight
** 26^ = l* C(g) standard plus Wood at 25* sample weight

The above results indicate, that in order to eliminate the 
adverse effect of wood on your C(g) assays, the samples require 
roasting at 400*C plus the HNOs leach.
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" Matt, I suspect this type of investigation could justify a

lot more work, and if you have any questions, or require more 
Jt work, please do not hesitate to contact me at any time.

Best regards.

Yours sincerely, 
LAKEF1ELD RESEARCH

l

[I A. E. Carr,
J. Manager - Assay Services

AEC/dje 

M. Bolu
f
I 

Li i. DU1U 
Cominco/297
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3.4 Part Four: Detailed Summary of Assay Methods

This final part of the assay study involved summarizing and contrasting the 
details (both procedural methods and accuracy/efficiency considerations) for each 
assay method. The results of this summary are presented over the next 6 pages.

1. Double L.O.I. 

Procedure

Sample weighed into tared porcelain crucible.
Dried at 106"C (90 min). Put into desiccator, cooled and weighed
- to obtain 9fc of moisture.
The same dried sample is put into furnace at 4000C with
permanent access to fresh air for 2 1/2 hours. It is removed, put
into desiccator, cooled and weighed to obtain (fa volatiles.
The same sample is returned to the furnace and the temperature
raised to 900"C with permanent access to fresh air. The sample
is left in the furnace overnight 0*8 hours). It is put into a
desiccator, cooled and weighed to obtain *k ash.

From these tests, fixed carbon or graphitic carbon is determined.

e.g. 100 - (Ve ash + 9o volatiles) ~ *fc C 

Comments

1. From an analytical viewpoint, this method is good in that there 
is very little source of error due to sample treatment and 
manipulation.

2. The problem or largest source of error lies in the fact that it is
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assumed that the weight loss from fumacing at 9QVC (i^WO-Q 
is from the oxidation or ashing of graphitic carbon only. This 
weight loss could be attributed to loss from : water of 
crystallization, breaking down (oxidation of sulphides), reduction 
of SO4 from heat and C, and loss of CO, from carbonates.

Summary

1. We have found that this method is more accurate is measuring 
high concentrations of graphitic carbon where there is much less 
chance of minerals occurring with the above interferences.

2. Unless the samples to be tested by the above method have been 
analyzed and found to be free from the above interferences the 
method will be unreliable (especially low grade samples).

2. Acid Leach L.O.I. 

Procedure

2 g sample weighed into porcelain (or Pt) crucible and dried at
106"C for 90 minutes.
Put into desiccator, cool and weigh to obtain tfo moisture.
Transfer to 250 ml beaker and add 100 ml lO'fo HNO, and boil
for l hour.
Cool and filter through tared (or untared) gooch grucible and wash
thoroughly with distilled HjO. Care must be taken to transfer all
sliming graphite from beaker to gooch.
Dry, put into desiccator, cool and weigh.
Transfer to prepared porcelain or platinum crucible and place in
furnace (care must be taken in transferring all sample to crucible).
Raise temperature to 900*C with permanent access to fresh air.
Remove from furnace, cool in desiccator and weigh ash.
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This loss in weight is assumed to be due tt) oxidation of graphitic 
carbon and is reported as such.

Comments

1. From an analytical viewpoint this method is cumbersome in that 
the sample must be treated and transferred many times and is 
therefore subject to error by loss of sample.

2. The leaching step affected the low grade samples in particular by 
making them gelatinous and extremely difficult tt) filter (took 2 - 

3 days to filter 21 samples).

Summary

1. Although this method partially eliminates the interferences from 
sulphides and carbonates it is still subject to error from sulphates 
and water of crystallization.

2. The method is too time consuming and cumbersome. 

3. Leco Method

General Leco Procedure:

Small sample (about 0.2 grams) is placed in special crucible and 
heated in an Oj current
The CO2 expelled from sample during heating is measured by the 
assay instrument (CO2 absorbs infrared energy at a precise

H wavelength).
Total carbon content of sample is determined.
The assay instrument used for this procedure is called a Leco 
Carbon Analyzer.



l
Comments

Quick, easy and accurate from the stand point of laboratory 
l procedure.

The very small size of the sample makes representativeness a 
l factor in assay reliability.

This method does not accurately determine carbon content of 
l samples which are greater than 30*^ carbon.

There are several sub-categories of this assay method, with the 
l differences depending on the particular pre-treatment step prior to

the actual Leco assay:

3a. Total Organic Carbon Leco (T.O.C. Leco) 

p Procedure

l
" - Another portion of the sample is taken for determination of

I carbonate carbon. 
Sample is placed in closed system with traps for removing gasses 

M that interfere.

l

Hydrochloric Acid (5 - 10*fc) is added to the system, and COj is 
— expelled, absorbed and measured, 
l - This carbon amount is deducted from the total carbon value

obtained by Leco to produce a value reported as graphitic carbon 
I on T.O.C.

Comments

g - This method does not account for organic (but non-graphitic)
carbon such as wood or plant matter.

l 

l
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3b. Nitric Leco 

Procedure

l 
l 
l 
l

Sample is pre-leached with strong (~25%) HNO3 to detect carbon
l content due to carbonate minerals, and to dissolve sulphide

minerals which may interfere with subsequent Leco assays.

Comments

To some extent, the nitric acid will also dissolve some organic 
B carbon (plant matter, wood).

I 3c. Nitric Leach -H L O I. 4- Leco (L.O.I Leco) 

,
Procedure

Sample is preleached with HNO3 to evolve COj attributable to 
carbonate minerals.l

— - Leach residue is heated to 470*0 in an Oj atmosphere for 2 hours.
m This Loss on Ignition step "burns off* any organic carbon.

- The ash from the L.O.I. step is assayed by Leco for total carbon
l which is interpreted to be *fo graphitic carbon.

Comments

J| - Because of the extra step (L.O.L), this assay method is more
complicated and costly then the other Leco methods.
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Leco Summary

1. We have found that, in general, the acid-wash Leco method is an
•I accurate method of measuring low concentrations of graphitic

carbon.

l
2. When wood contamination is present, the L.O.I. Leco method is 

l used because of its greater accuracy.

fl 3. When no wood contamination is present, the T.O.C. Leco method
is used because of its less costly and complicated procedure.

l 

l

l 

l

l 
l

l 

l
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l 

l
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4.0 SUMMARY AND CONCLUSION

i
This assay study has gathered a large data base of information on the various methods

rB of assaying for graphitic carbon. Other than the increased familiarity and confidenceiW
1 with each method derived from this detailed investigation, the main conclusions are:

l
1. Leco assays are more accurate than L.O.I. assays for low grade samples.

2. While their accuracy is not proven by this study, L.O.L methods are the industry 
B standard for high grade samples.

l

fi

i 
l

l 

l 

l

l

i 
i
l 

l

3. All assay methods give good repeatability.

4. The Double L.O.I. method is less difficult and contains less sources of potential 
error than the Acid leach L.O.I. method.

5. When low grade samples are contaminated by organic carbon (plant matter, 
wood), then the L.O.L Leco gives the most accurate assay for graphitic carbon.
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1 Vancouver Petrographies Report

P on +50 Mesh Concentrate Impurities
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Vancouver Petrographies Ltd.
JAMES VINNELL, ttanagw

JOHN G. PAYNE, PH ex Otologist 
CRAIG LEITCH, Pn.a QwnogiM 
JEFF HARRIS, Hi.a a**ogtt 
KEN E. NORTHCOTE,

Ra BOX 39
8080 GLOVER ROAD,
FORT LANGLEY. B.C.
VQX1JO
PHONE (604) 888-1323
FAX. (604) 888-3642

Report for: Ed Henrioulle,
Bacon, Donaldson S Associates,
12271 Horseshoe Way, invoice
RICHMOND, B.C., V7A 4Z1 June 1990

and: Matt Bolu,
Cominco Engineering Services Ltd., 
100 - 1200 West 73rd Street, 
VANCOUVER, B.C., V6P 6G5

Sample: M90-088 +S0 mesh graphite concentrate, 951 purity

Problem: to identify, determine approximate abundances, and photograph 
the impurities in the sample

Summary:

The sample was studied as grains on a glass plate under 
transmitted and reflected light.

The impurities in the sample are fragments of two main types, 
wood and biotite, in about equal abundances. The density difference 
(biotite > > wood) is offset by the volume difference (wood > biotite, 
because biotite fragments are very thin flakes and wood particles are 
more three-dimensional). Thus, the weight percentages of the two 
major impurity phases are about equal.

Minor fragment types (less than 5% of the fragments) include 
muscovite, filter paper(?), and an unknown, probably manufactured 
type.

Many tabular fragments of wood and lesser elongate fragments of 
wood are stuck moderately firmly to graphite flakes. This may be part 
of the reason why they were not separated during processing. Biotite 
flakes commonly are attached electrostatically to graphite flakes of 
similar size.

Description of fragments:

Wood fragments are of two main shapes with gradations between 
them. Many are elongate fibrous fragments averaging 0.7-1.5 mm in 
length, with a few up to 3.5 mm long. Color ranges from light brown 
and greyish brown to semiopaque. They show an elongate, cellular 
structure. Some are warped slightly and a few are bent sharply. Some 
are stuck moderately firmly to graphite flakes.
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Other tabular wood fragments averaging 0.4-0.8 mm in size show a 
similar elongate cellular structure. A few fragments show cross 
sections of the cells. Some tabular fragments are warped moderately. 
Most are stuck moderately firmly to graphite flakes. Tabular 
fragments commonly have ragged ends. A few fragments have an unusual 
cellular structure, which may represent a different type of wood 
{one has a texture resembling cactus wood).

Biotite forms equant flakes averaging 0.4-0.8 mm across. The 
color ranges from light to medium/dark brown to slightly reddish 
brown. Commonly flakes are locked electrostatically to graphite 
flakes of similar size.

Several flakes averaging 0.1-0.5 mm in size are of 
colorless muscovite to pale brown phlogopite.

One paper? fragment contains a dense core 0.2 mm across of white 
material with a high internal reflection. A few wispy, colorless, 
fibrous strands up to 0.3 mm long extend outward from the core. This 
may be a fragment of the filter.

A few flakes of an unknown Material are isotropic and medium 
brown in color. These have a mottled texture. When touched with a 
needle one broke along the fracture shown in the photograph, it has an 
unusual rippled texture and contains spots of highly reflective 
material. They do not cling to graphite flakes. These may represent a 
manufactured product.

A very few string-like fibers are up to a few mm long. These may 
be of something like cotton.

One equant tabular particle 0.2 mm across may be of plastic. It 
is colorless and isotropic.

John G. Payne 
604-986-2928
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Photographs

Numbers refer to number on negative and on back of print. All 
photos were taken with transmitted and reflected light except where 
noted.

Number Description

0 Wood fragment locked between three graphite fragments. 
Length of photo: Length of photo: 1.52 mm.

1 Fragment of filter)(?) 0.4 mm across with graphite flakes 
and one biotite flake. Length of photo: 1.52 mm.

2 Red-brown biotite flake with graphite flakes. 
Length of photo 1.52 mm.

3 Wood fragment locked on graphite flake. 
Length of photo 0.6 mm.

4 Biotite flake beneath graphite flake, electrostatically held 
together. Length of photo 1.52 mm.

5 Wood fragment and biotite flake with graphite flakes.
Small fibrous fragment in corner. Length of photo 1.52 mm.

6 Tabular wood fragment with graphite flakes. 
Length of photo 0.6 mm.

7 Tabular wood{?) fragment locked between two graphite flakes. 
The texture of this fragment resembles that of cactus wood. 
Length of photo 1.52 mm

8 Elongate fibrous wood fragment, bent, stuck to large graphite 
flake. Smaller equant wood fragment. 
Length of photo 0.61 mm.

9 Tabular fragment of unknown material showing rippled surface 
and fracture produced by pin, and graphite flake. 
Length of photo 0.6 mm.

10 Elongate fibrous wood fragment, free of graphite. 
Length of photo 1.52 mm.

11 Biotite flake and two fibrous wood fragments with graphite 
flakes. Length of photo 1.52 mm.

12 Tabular wood fragment, warped moderately, with graphite 
flakes. Length of photo 0.6 mm.

13 Biotite flake and equant wood fragment with graphite flakes. 
Transmitted light only. Length of photo 1.52 mm/
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M90-088 

AIR WINNOW TEST ON A SAMPLE OF GRAPHITE TABLE CONCENTRATE SAMPLE

PROCEDURE

An Air Winnow was used to determine if the separation of wood matter from a graphitic concentrate by a 
current of air was feasible. In the test, a graphite concentrate sample was winnowed into five fractions. 
Quantitative measurements other than the weight of fraction, were not taken. Qualitative measurements such 
as visual and microscopic observations to determine if wood matter was present in the fractions were pursued 
to give a rough estimate of separation efficiency. This preliminary report summarizes the qualitative results 
found in the test

METHOD

On June 20. 1990, a bulk sample of 4A Graphite concentrate was selected as feed for the Air Winnow test 
A small sub sample was cut out from the bulk sample. A quick visual inspection of the sub sample was 
carried out to verify that the sample did contain wood particles, was dry to touch, and that the sample did not 
contain lumps that could plug up the Air Winnow feed hopper. At first, a few scoops of the sample was fed 
slowly into the hopper to check the degree of separation in all five of the collection vessels. This process of 
trial and error was repeated until a reasonable separation was found. Then the remainder of the sample was 
winnowed. The winnow fractions were collected in small pans, weighed, and then taken to Microscopy room 
for qualitative observations, as seen through a ten power objective lens.

DATA 

Fraction Sample Weight (g) Comments

1
2

3

4

5

47.6

146.2

148.0

68.5

217.0

Coarsest particle size of wood matter, silica, and graphite.

Coarse particle size, wood matter, silica, and graphite.

Similar to fraction 1 and 2.

Some finer particles of wood matter present

Finest particle size and highest concentration of wood

SUMMARY

One Air Winnow test on a sample of 4A graphite table concentrate was completed. Wood particles were 
observed in all five winnow fractions. The greatest concentration of wood particles, of finer size, were 
observed in the fifth fraction. Coarser wood particles were seen in first three fractions. The test did not 
adequately separate wood matter from the graphite concentrate sample to warrant further tests.
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APPENDIX 

Qualitative Settling Testwork
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No: M90-088 (Settling Test) 
Date: June 11, 1990

Test product: -100 mesh graphite
Flocculant type: Percol 351
Settling vessel: 500 ml graduated cylinder

Test

S1

S2

S3

S4

S5

S6

X so l l ds

2

2

2

2

4

4
i
ii

Reagent Dosage 
Ib/ton

0

0.01

0.005

0.001

0.01

0.10

Observations

-Very difficult to determine the Interface
-start settling slowly at 20 minutes

-Formed large floc
-No Interface formed
-Clear supernatant after 50 minutes, 
some fines still suspend In solution

-formed large floc
-start settling at 3 minutes
-no Interface formed
-supernatant slightly cloudier than S2 
after 50 minutes

-no Interface formed
-smaller floc than S2 and S1
-still cloudy after 40 minutes

-formed large floc
-start settling at 1.5 minutes
-no Interface formed
-clear at 40 minutes, 
few fines and large floc In solution
-80 ml of graphite on the surface

-formed large floc
-started to settle at 2 minutes
-no interface formed
-clear at 36 minutes with few fines and large 
floc suspend In solution
-45X of graphite floated on top
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Metallurgical Investigation and Plant Flowsheet Development for
ZTT CREEK FLAKE GRAPHITE ORE Page l

1.0 INTRODUCTION

This report summarizes and evaluates the results of laboratory bench scale and pilot plant 
testwork of the Bissett Creek flake graphite ore samples from Maria Township in 
Ontario.Further, the report deals with the development of a production plant flowsheet 
on the basis of the test results.

The study was carried out for North Coast Industries Ltd.(North Coast),the project 
owners.

The testwork was conducted at Ortech International (Ortech) and Bacon Donaldson and 
Associates (BDA) testing laboratories during January-June, 1990. Detailed test results 
and other specific information of the ore samples are documented in a report titled 
"Metallurgical Testing Of Bissett Creek Graphite Final Report" by Bacon Donaldson and 
Associates in July 1990.

Test samples for this test program were provided by North Coast Industries Ltd. as 
representative of the Bissett Creek ore.

The purpose of the testwork was to confirm and/or improve the metallurgy developed 
in an earlier study, followed by the demonstration of the flowsheet in a continuous pilot 
plant operation. Further, the results of pilot plant tests were used to form the basis of 
a production scale plant flowsheet development.

Metallurgical targets set for the testwork were as follows:

a. Overall concentrate grade of approximately 92-95 96 C(g). 
b Overall graphite recovery to concentrates of 93-95 96 C(g). 
c. A high proportion of flakes in the +4S mesh size fraction, ie..5096 by weight or 

greater.

Metallurgical development and the direction of testwork was provided by Cominco 
Engineering Services Ltd.(CESL).
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2.0 SUMMARY

l 
l
™ Results of metallurgical testwork conducted on the drill core and bulk samples of Bissett 

Creek graphite ore demonstrate that the material is highly amenable to upgrading by
l conventional processing methods.Bench scale and continuous pilot plant tests recovered
™ flake graphite concentrates containing PI-96% C(g) at 92-9456 recoveries. The 

distribution to the +4S mesh flake concentrate was, on average, 65-6796 of total graphitic
l carbon content of the feed, or 72.5 96 of the total recovered to concentrates.

— The general processing philosophy applied for the recovery of high grade and coarse flake 
l graphite concentrates from Bissett Creek ore samples is as follows:

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l

A coarse primary grind combined with flotation of the mill discharge 
followed by rougher flotation to produce a low weight, high recovery 
graphite concentrate. The combined concentrates are then upgraded by 
flotation, regrinding and gravity separation into three sizes in three stages.

The proposed production scale plant flowsheet consists of two stage crushing of the ore 
to -l" followed by a single stage rod milling. The primary grind is 20 mesh and the only 
flotation reagent (collector/frother) used is EKOF-452 G at 250 g/t of mill feed. Three 
sizes of final flake graphite concentrates are recovered by conventional flotation,screening 
and gravity methods and equipment before going for dewatering and drying. Dried 
products are then blended and packaged into bags to meet various market requirements.

2.1 BENCH SCALE TESTS

Initial bench testwork was centered on grinding and flotation characteristics of the ore 
samples. Other parameters tested included pulp density,reagents and regrind 
requirements. Later a gravity step introduced for the upgrading of +4S mesh fraction 
of flotation concentrates gave improved results.

Test F8 was a bulk bench test using a 24 Kg sample and employing all the processing 
steps of the bench scale flowsheet. In this test, a bench scale flowsheet was finalized 
using the optimized process conditions, and following the achievement of the targeted 
results a decision was made to proceed to continuous pilot plant testing of the bulk ore.

Results of Test F8 using the optimized conditions are presented in Figure 2. l on the 
following page:
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FIGURE 2.1

BENCH-TEST F8 METALLURGICAL BALANCE 
(using best of regrind tests)

Feed:

Concentrates:

+4W Cleaner Concentrate
-48#*100# Cleaner Concentrate
-100# Cleaner Concentrate

TOTAL

Tailings:

Rougher Flotation Tailings 
Combined Cleaner Tailings

TOTAL

WEIGHT

3.65

2.62
0.67
0.38

3.67

95.10 
1.23

96.33

ASSAY

100.00

92.53
94.70
92.65

92.94

0.16 
7.55

0.25

DISTR.

100.00

66.3
17.4
9.6

93.3

4.2 
2.5

6.7

2.2 PILOT PLANT TESTS

The optimized process flowsheet of Test F8 was scaled up and used as the basis for the 
pilot plant flowsheet which essentially remained intact throughout the pilot study with 
minor modifications to reagents and the upgrading of -48 mesh circuit products . A 
significant addition to the pilot circuit configuration was the inclusion of a unit cell within 
the grinding circuit.

A total of 30 tonnes of ore was processed at a rate of approx 360 Kg/h in a number of 
pilot runs. Evaluation of results of each run led to circuit configuration improvements 
before proceeding with the next run.

Pilot Run #5 and #6B are considered to be the most successful of the tests, both from the 
operating and metallurgical points of view, and the summary of results are presented in 
Figure 2.2 on the following page:
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FIGURE 2.2 

PILOT PLANT RUNS #5 and #6B METALLURGICAL BALANCE

Belt Feed:

Bulk Concentrates:

Unit Cell Concentrate 
Rougher Cleaner Concentrate

TOTAL

Final Concentrates:

+481 Concentrate 
-481 + 100 Concentrate 
-1001 Concentrate

TOTAL

Tailings:

Rougher Tailings 
-48# Circuit Tailings 
-1001 Circuit Tailings

TOTAL

PILOT RUN

WtSfe

100.00

3.64 
1.20

4.84

2.43 
0.46 
0.52

3.40

95.16 
1.14 
0.30

96.60

*C(g)

3.40

69.95 
62.50

68.10

94.30 
94.20 
81.80

92.39

0.11 
11.53 
7.00

0.27

#5

Distr.
*k

100.00

74.9 
22.1

97.0

67.4 
12.7 
12.4

92.5

3.1 
3.9 
0.6

7.6

PILOT RUN

Wtft

100.00

3.76 
1.17

4.94

2.46 
0.62 
0.38

3.46

95.06 
1.10 
0.34

96.54

*C(g)

3.56

71.30 
64.14

69.60

95.54 
87.90 
90.79

93.64

0.13 
6.70 

32.83

0.33

#6B
Distr.

%

100.00

75.4 
21.1

96.5

65.9 
15.4 
9.6

91.0

3.5 
2.1 
3.5

9.1

The flowsheet configurations of Pilot Runs #5 and #6B are provided in Figures 3.4 and 
3.6 in section 3.5.3 respectively, along with the complete metallurgical balances. 
Results of Pilot Runs #5 and #6B demonstrate the following:

a. The process flowsheet chosen, a combination of flotation, screening and gravity 
separation is a viable metallurgical route for the recovery of flake graphite from 
the Bissett Creek ore samples.

b. The ore tested is highly amenable to concentration by conventional processing 
methods and equipment producing high grade graphite concentrates containing 91- 
96 Ve C(g) with 91-92.5% recoveries.

c. 66-67% of graphite flakes in the feed can be concentrated into +4S mesh size 
fraction.



l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l

Metallurgical Investigation and Plant Flowsheet Development for
T CREEK FLAKE GRAPHITE ORE Page 5

d. The unit cell proved to be an important unit operation of the pilot flowsheet for 
the maximization of the recovery of graphite to the 4-48# product.

2.3 PLANT FLOWSHEET DEVELOPMENT

Following the successful completion of the pilot plant test program at BDA a production 
scale plant process flowsheet was developed for the treatment of the Bissett Creek ore 
using the process parameters established during testing.Metallurgical results of Pilot Runs 
#5 and #6B were used as the basis for the development of the final plant flowsheet and 
the plant metallurgical balance.

The plant process definition is as follows:

The run of mine ore will be crushed in two stages and further communition will take 
place in a rod mill to achieve graphite flake liberation. A flash cell will be included in 
the grinding circuit. Ground ore will go to rougher and cleaner flotation and the resultant 
concentrate will join flash cell concentrate for screening at 48 mesh. The 4-48 mesh 
product will be gravity upgraded on a shaking table producing the final 4-48 mesh 
concentrate while the -48 mesh screen undersize will be floated and screened at 100 
mesh. Similarly, the +100 mesh product will be upgraded on a shaking table which will 
produce a final -48+100 mesh concentrate. The -100 mesh undersize is subjected to 
further cleaning by flotation to produce a final -100 mesh concentrate. Gravity tailings 
will be polished in a single regrind pebble mill, and flotation cleaner tailings recirculated 
back to the primary rod mill. Final concentrates will be dewatered through a centrifuge 
prior to drying ,blending and packaging.

Summary of the predicted plant metallurgical balance is given in Figure 2.3 on the 
following page:
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1
FIGURE 2.3

PREDICTED PLANT METALLURGICAL BALANCE

1
1
1
1
1
1
1

Mill Feed:

Final Concentrates:

-H48# Table Concentrate
*100# Table Concentrate
-100# Cleaner Concentrate

TOTAL

Tailings:

Rougher Flotation Tailings
-100# Cleaner Tailings

TOTAL

WEIGHT
ft

100.00

2.43
0.46
0.57

3.46

96.14
0.40

96.54

ASSAY
ftC(g)

3.40

94.30
94.20
85.00

92.74

0.11
21.50

0.20

DISTR.
ft

100.00

67.36
12.67
14.36

94.39

3.08
2.53

5.61

l 
l 
l 
l 
l 
l 
l 
l

Some of the more important plant operating parameters are as follows:

Rod Mill Feed: 
Grinding Circuit Product: 
Flotation Reagents: 
Flotation pH: 
Flash Flotation Time: 
Rougher Flotation Time: 
Other Reagents:

l"
-20 mesh (P80:0.450mm)
EKOF-452G @ 250 g/t of mill feed
Natural pH, 7-7.5
3 minutes
20 minutes
Flocculant @ 25 g/t of concentrate
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l

3.0 DISCUSSION OF METALLURGICAL TEST RESULTS

3.1 Introduction

The first phase of the bench scale testwork conducted at Ortech was general amenability 
testing and it dealt with liberation, grinding and flotation characteristics of the ore 
samples. Although a formal report from the testing laboratory was not available on this 
testwork at time of writing, the metallurgical results are available in a report by CESL 
titled "Summary Report Of Laboratory Tests On Bissett Creek Graphite Ore" dated April 
27,1990. (See Appendix A)

Following the first phase, the test program was moved to BDA in Vancouver, B.C., 
mainly for logistics and laboratory scheduling reasons.

The second phase of the testwork at BDA consisted of a series of grinding, flotation, 
screening and gravity tests for the development of a bench scale flowsheet which led to 
the continuous pilot plant testing of the bulk ore in phase three.

Total of 30 tonnes of ore was processed through the pilot plant in a number of pilot runs. 
Results of each run was evaluated and the necessary modifications and improvements 
were made before proceeding with the next run.

3.2 Sample Source

Samples used for the benches and pilot testing were supplied by North Coast Industries 
Ltd. The two batches of samples were identified to be "60 ton bulk sample" for pilot 
testing and "200 Ib. mini bulk", a representative of the 60 ton bulk sample for bench 
scale testing. A 60 ton bulk sample report detailing sample location and assays by R.M. 
Blais and Associated Ltd. is provided in Appendix B.

3.3 Ore Mineralogy

Mineralogical examination of the ore samples conducted by Vancouver Petrographies Ltd. 
indicated the following: "Samples 44395 and 44396 are graphitic quartzo-feldspathic 
schists, dominated by quartz, plagioclase, and microcline, with minor biotite, pyrrhotite, 
and graphite. Graphite forms slender flakes which generally are not intergrown with 
other minerals. Graphite generally forms slender planar flakes averaging 0.3-1.5mm long 
and 0.03-0.07mm wide. These commonly occur adjacent to flakes of biotite of similar 
size or are associated with patches of pyrrhotite. Such grains would be separated readily 
from biotite and pyrrhotite by crushing". Further details of the findings can be found in 
a report by Vancouver Petrographies Ltd. in Appendix B.
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3.4 Bench Scale Test Results

Details of bench scale test results documented in a report by CESL is included in 
Appendix A.

Test F8 was a series of tests and it finalized the bench scale flowsheet development. In 
this test a large bulk sample was used in order to produce larger quantity of product 
samples allowing parallel metallurgical investigations on the intermediate products.

The ore was ground to 5196 -48 mesh in a batch rod mill followed by a rougher and 
cleaner flotation. The cleaner concentrate with a recovery of only 4K by weight of the 
feed was screened on a 48 mesh screen. +4S mesh product was subjected to staged 
gravity and regrind parallel tests resulting in a high grade final +4S mesh concentrate and 
a low grade gravity tailing product.

The -48 mesh product was also subjected to a staged regrind and flotation parallel tests 
followed by screening of the concentrates on a 100 mesh screen producing a high grade 
final -f 100 mesh concentrate.

The -100 mesh product was reground using the optimum conditions established above and 
was floated producing the -100 mesh final concentrate.

Regrind test results indicated that in order to achieve a clean and high grade graphite 
concentrate the flake surfaces had to be polished and, this tended to make the fine gangue 
particles hydrophobic due to the smearing of the graphite on the surfaces. Therefore, 
screening of the products subsequent to regrind and flotation gave immediate results in 
terms of upgrading by the physical elimination of the fines.

Results of Test F8 was considered to be successful and a decision was made to proceed 
with the continuous pilot plant testing of the ore using that flowsheet and test parameters.
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3.4 Bench Scale Test Results

Details of bench scale test results documented in a report by CESL is included in 
Appendix A.

Test F8 was a series of tests and it finalized the bench scale flowsheet development. In 
this test a large bulk sample was used in order to produce larger quantity of product 
samples allowing parallel metallurgical investigations on the intermediate products.

The ore was ground to 5196 -48 mesh in a batch rod mill followed by a rougher and 
cleaner flotation. The cleaner concentrate with a recovery of only 4 *fa by weight of the 
feed was screened on a 48 mesh screen, -f 48 mesh product was subjected to staged 
gravity and regrind parallel tests resulting in a high grade final -f 48 mesh concentrate and 
a low grade gravity tailing product.

The -48 mesh product was also subjected to a staged regrind and flotation parallel tests 
followed by screening of the concentrates on a 100 mesh screen producing a high grade 
final -f 100 mesh concentrate.

The -3 00 mesh product was reground using the optimum conditions established above and 
was floated producing the -100 mesh final concentrate.

Regrind test results indicated that in order to achieve a clean and high grade graphite 
concentrate the flake surfaces had to be polished and, this tended to make the fine gangue 
particles hydrophobic due to the smearing of the graphite on the surfaces. Therefore, 
screening of the products subsequent to regrind and flotation gave immediate results in 
terms of upgrading by the physical elimination of the fines.

Results of Test F8 was considered to be successful and a decision was made to proceed 
with tlie continuous pilot plant testing of the ore using that flowsheet and test parameters.

'etallurgical results of the Test F8 using the best of the parallel regrind investigations, 
the test flowsheet are presented in Figures 3.1 and 3.2 on the following pages, 
'led test procedures by BDA are included in Appendix A.
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CESL/VOIBENCH/hmb 05-Jul-90

FIGURE 3.1 
BOA BENCH TEST FS

BISSETI CREEK GRAPHITE METALLURGICAL RESULTS 
Using Best Of Regrind Results

Products

Head (Calc) 
Ro. Flot'n. Tails 
Ro. Flot'n. Cone.

1st Ro. Clnr Tails 
1st Ro. Clnr Cone. 
2nd Ro. Clnr Tails 
2nd Ro. Clnr Cone

* 48* 2nd Ro.Clnr Cone 
* 48* Gravity Cone 
* 48* Regrind Gravity Cone 
* 48* Regrind Gravity Tail

- 48* 2nd Ro.Clnr Cone 
- 48* Regrind 1st Clnr Tails 
- 48* Regrind 1st Clnr Cone 
- 48* Regrind 2nd Clnr Tails 
- 48* Regrind 2nd Clnr Cone

- 48* +100* Clnr Cone 
- 100* Screen U'size

- 100* Regrind 1st Clnr Tail 
- 100* Regrind 1st Clnr Cone 
- 100* Regrind 2nd Clnr Tail 
- 100* Regrind 2nd Clnr Cone

Combined Products:

Concentrates: 
* 48* Gravity Cone 
* 48* Regrind Gravity Cone

Total -t- 48* Clnr Cone 
- 48* -MOO* Clnr Cone 
- 100* Regrind 2nd Clnr Cone

Total Concentrates

Tailings: 
Total Clnr Tails 
Ro. Flot'n. Tails

Total Tails

Weight

g
23268.5 
22129.1 
1139.4

160.1 
979.3 
39.7 

939.6

656.8 
224.4 
384.5 
47.9

282.8 
27.1 

255.7 
4.6 

251.1

156.4 
94.7

4.9 
89.8 
1.7 

88.1

Cones WtX

26.29 
45.05

71.35 
18.33 
10.32

100.00

x
100.00 
95.10 
4.90

0.69 
4.21 
0.17 
4.04

2.82 
0.96 
1.65 
0.21

1.22 
0.12 
1.10 
0.02 
1.08

0.67 
0.41

0.02 
0.39 
0.01 
0.38

0.96 
1.65

2.62 
0.67 
0.38

3.67

1.23 
95.10

96.33

Assay

X C(g)

3.65 
0.16 
71.50

1.43 
82.96 
4.47 

86.28

88.01 
96.34 
90.30 
30.60

82.25 
2.54 
90.70 
9.67 

92.19

94.70 
88.04

22.30 
91.62 
38.40 
92.65

96.34 
90.30

92.53 
94.70 
92.65

92.94

7.55 
0.16

0.25

Dist'n.

X

100.0 
4.2 
95.8

0.3 
95.6 
0.2 

95.4

68.0 
25.4 
40.8 
1.7

27.4 
0.1 

27.3 
0.1 

27.2

17.4 
9.8

0.1 
9.7 
0.1 
9.6

25.4 
40.8

66.3 
17.4 
9.6

93.3

2.5 
4.2

6.7

Notes: Feed sample is Comp 2
Primary grind is 51.0 X - 48* 
Reagent used is EKOF 452G S 200 g/t
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Figure 3.4 PILOT PLANT RUN #5 PROCESS FLOWSHEET
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3.5 Pilot Plant Test Results

3.5.1 Introduction

30 tonnes of Bissett Creek ore was tested in a number of pilot runs in a continuous pilot 
plant configured at the facilities of BDA. Pilot plant flowsheet was developed using Test 
F8 bench scale flowsheet mentioned above with an important addition of a unit flotation 
cell within the grinding circuit.The purpose of the unit cell was to scalp off the coarse 
liberated graphite flakes from the rod mill discharge preventing further grinding of the 
+20 mesh product. The unit cell floated approx 75 96 of the graphite and is considered 
to be a significant component of the flowsheet.

3.5.2 Description of Pilot Plant Flowsheet

The pilot plant flowsheet, which did not change significantly between runs, is depicted 
in figure 3.3 on the following page. The -6" bulk ore was reduced to -1.25" in a jaw 
crusher followed by rod mill grinding in closed circuit with a unit cell and 20 mesh 
screen.

The finished product (-20 mesh) from the grinding circuit was subjected to flotation to 
produce a rougher concentrate and a rougher tailing. The rougher tailing contained the 
bulk of the material and was the major waste stream discharged from the circuit. The 
rougher concentrate was subjected to two stages of cleaning and the cleaned concentrate 
was combined with the unit cell concentrate. The cleaner tailing was returned to the rod 
mill for further grinding.

The combined unit cell and cleaner concentrates were screened at 48 mesh. Plus 48 mesh 
material was upgraded on a shaking table to produce a final H-48 mesh concentrate and 
a table tails. The table tailing was subjected to pebble milling in closed circuit with the 
48 mesh screen.

Due to the low flow rates, the -48 mesh screen undersize was stored in a stock tank and 
processed separately, subsequent to the primary circuit run. The secondary run involved 
two stage cleaner flotation of the -48 mesh material and screening of the concentrate at 
100 mesh. The -f 100 mesh material was either accepted as a final 4-100 mesh 
concentrate or subjected to tabling for further upgrading followed by pebble mill 
regrinding of the table tails in closed circuit with the 100 mesh .screen.

The -100 mesh material from the screen was again stored to provide sufficient volume 
and processed in two stages of cleaner flotation to produce a -100 mesh flotation 
concentrate which was either accepted as final product, or tabled. The cleaner flotation 
tailing was considered a discardable product.
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3.5.3 Test Runs

Pilot runs #1 to #4 used the flowsheet described above with the exclusion of -48 mesh 
products tabling, however the mechanical configuration of the circuit evolved 
considerably, particularly in the materials handling area.The main metallurgical 
improvement from run #1 to #4 was coarsening of the primary grind to the targeted levels 
which were established in bench scale tests as 9896 -20 mesh.

Pilot runs #5 and #6B were the most successful runs, both from the operating and the 
metallurgical points of view. The metallurgical results achieved were comparable to 
those of Test F8 bench scale. Pilot runs #5 and #6B both used essentially similar circuits 
except in run #5 tabling was introduced for 4-100 mesh screen oversize and the -100 
mesh flotation concentrate.The 4-100 mesh product responded very well to gravity 
upgrading by producing a concentrate which assayed 94.296 C(g). However, the same 
cannot be said for the -100 mesh product tabling which produced a concentrate grade of 
81.8% C(g). This is believed to be due to the slimy nature of table feed.

In pilot run #6A the unit cell was eliminated from the circuit, and the resulting 4-48 mesh 
concentrate recovery and the overall recovery deteriorated from 67.496 and 92.5 96 in 
pilot run #5 to 57.896 and 72.996 respectively. This reduction demonstrated the 
significance of the unit cell for the recovery of large flakes from the Bissett Creek ore. 
Therefore, in the production plant flowsheet described in Section 5. l a flash flotation cell 
is proposed due to its better design for handling coarse feed as is the case with Bissett 
Creek rod mill discharge, instead of a conventional unit cell.

Pilot run #6C was operated using exactly the same flowsheet as #6A, with a reagent 
switch from EKOF 452 G to Vaisol/MIBC combination. The 4-48 mesh concentrate 
recovery further deteriorated to 48.896 contradicting the results of bench test P*9 which 
indicated comparable metallurgy with Varsol/MIBC.

Flowsheets and the attendant metallurgical balance calculations for pilot run #5 is 
presented in Figures 3.4, 3.5 and 3.5A, and pilot run #6B is presented in Figures 3.6 and 
3.7 respectively on the following pages.

Details of all the pilot runs are documented in a report by BDA titled "Metallurgical 
Testing of Bissett Creek Graphite, Final Report", July, 1990.
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FIGURE : 3.5A 
NORTH COAST INDUSTRIES LTD
BISSETT CREEK GRAPHITE 

PILOT PLANT RUNS # 5-A.B.C METALLURGICAL BALAKCE

PP #5-

PP *5-

PP *5-

TOTAL

TOTAL

PRODUCTS

K. GRINDING AND +4S* CIRCUIT
BELT FEED
BELT FEED * RO CLNR TAILS
ROD HILL DISCH. .UNIT CELL FEED
UNIT CELL CONC
UNIT CELL TAIL ,20# SCR FEED
20* SCREEN O'SIZE
20* SCREEN U'SIZE
RO FLOT'N CONC
RO FLOT'N TAIL
1st RO CLNR CONC
1st RO CLNR TAIL
2nd RO CLNR CONC
2nd RO CLNR TAIL
48* SCR O'SIZE, TABLE FEED
448* TABLE CONC
•*48* TABLE TAIL ,REGRIND FEED
+4S* REGRIND DISCH
U CELL CONC * 2nd RO CLNR CONC
48* SCR FEED (COMB'D)
48* SCREEN LI'SIZE

B, -48* CIRCUIT:
-48* CCT FEED
-48* SCAV CONC
-48* REGRIND DISCH
-48* CLNR FEED
-480 CLNR CONC ,100* SCR FEED
-48* SCAV TAIL
100* SCR O'SIZE .TABLE FEED
+ 100* TABLE TAIL
+ UO* TABLE CONC
100* SCR U'SIZE

C, -100* CIRCUIT
-100* CCT FEED
-100* SCAV CONC
-100* REGRINO DISCH
-100* CLNR FEED
-100* SCAV TAIL
-100* CLNR CONC .TABLE FEED
-100* TABLE TAIL
-100* TABLE CONC

CONCENTRATES:
+4S* TABLE CONC
+ 100* TABLE CONC
-100* TABLE CONC
TOTAL:

TAILINGS:
RO FLOT'N TAIL
-48* SCAV TAIL
-100* SCAV TAIL
TOTAL:

ID *

1
1A
2
3
4
5
6
7
8
9
10
11
1?
13
14
15
16
17
17A
18

18
19
20
20A
21
22
23
23T
23C
24

24
25
26
26A
27
28
28T
28C

14
23C
28C

8
22
27

Adjusted for

WEIGHT

Kg/hr

300.00
303.92
543.92
10.92

533.00
240.00
293.00

7.52
285.48
6.14
1.38
3.60
2.54
9.20
7.29
1.92

14.52
16.43
7.23

7.23
2.10
2.79
10.02
4.51
3.41
2,06
0.69
1.37
2.45

2.45
0.30
1.19
3.64
0.90
2.44
0.89
1.55

7.29
1.37
1.55

10.21

285.48
3.41
0.90

289.79

continens

X

100.00
101.31
181.31
3.64

177.67
80.00
97.67
2.51

95.16
2.05
0.46
1.20
0.85
3.07
2.43
0.64

4.84
5.48
2.41

2.41
0.70
0.93
3.34
1.50
1.14
0.69
0.23
0.46
0.82

0.82
0.10
0.40
1.21
0.30
0.81
0.30
0.52

2.43
0.46
0.52
3.40

95.16
1.14
0.30

96.60

flow

ASSAY,

Assayed

3.40

2.67
58.90
0.84
1.15
1.37

49.20
0.11

55.80
19.80
62.50
46.30
85.70
94.30
53.00

68.10

41.70

28.40
42.60

69.90
4.49
88.00
75.60
94.20
54.60

49.10
50.70

48.70
7.00

69.30
47.50
81.80

94.30
94.20
81.80

0.11
4.49
7.00

X C(g)

Calc'd

3.40
3.83
2.67

69.95
1.29
1.20
1.37

49.20
0.11
55.80
19.80
62.50
46.30
85.70
94.30
53.00

68.10
66.34
41.70

41.70
42.60
50.72
44.21
69.65
11.53
88.00
75.60
94.20
54.24

54.24
50.70
48.31
52.31
7.00
69.30
47.50
81.80

94.30
94.20
81.80
92.39

0.11
11.53
7.00
0.27

RECOVERY X C(g)

Unit Overall

100.00
114.21
142.38

52.57 74.85
67.53
28.17

58.28 39.35
92.18 36.28
7.82 3.08

92.62 33.60
2.68

65.68 22.07
11.53
77.32

87.12 67.36
9.96

96.92
106.88
29.56

29.56
8.78
13.86
43.42

70.92 30.80
3.85

57.67 17.76
5.09

71.36 12.67
13.04

13.04
8.02 1.50

5.63
18.67

3.32 0.62
88.66 16.55

4.13
75.02 12.42

67.36
12.67
12.42
92.45

3.08
3.85
0.62
7.55
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Figure : 3.5 
NORTH COAST INDUSTRIES LTD.
BISSETT CREEK GRAPHITE 

PILOT PLANT RUNS * 5-A,8,C METALLURGICAL BALANCE

WEIGHT

PP

PP

PP

rKuuuk, i o

#5-A, GRINDING AND +4S* CIRCUIT:
BELT FEED
BELT FEED * RO CLNR TAILS
ROD MILL DISCH., UNIT CELL FEED
UNIT CELL CONC
UNIT CELL TAIL ,20* SCR FEED
20* SCREEN O'SIZE
20* SCREEN U'SIZE
RO FLOT'N CONC
RO FLOT'N TAIL
1st RO CLNR CONC
1st RO CLNR TAIL
2nd RO CLNR CONC
2nd RO CLNR TAIL
48* SCR O'SIZE, TABLE FEED
+4S* TABLE CONC
••48* TABLE TAIL .REGRIND FEED
+4S* REGRIND DISCH
U CELL CONC * 2nd RO CLNR CONC
48* SCR FEED (COMB 'D)
48* SCREEN U'SIZE

*S-B, -48* CIRCUIT:
-48* CCT FEED
-48* SCAV CONC
-48* REGRINO DISCH
-48* CLNR FEED
-48* CLNR CONC .100* SCR FEED
-48* SCAV TAIL
100* SCR O'SIZE .TABLE FEED
+100* TABLE TAIL
+100* TABLE CONC
100* SCR U'SIZE

*5-C, -100* CIRCUIT:
-100* CCT FEED
-100* SCAV CONC
-100* REGRIND DISCH
-100* CLNR FEED
-100* SCAV TAIL
•100* CLNR CONC .TABLE FEED
-100* TABLE TAIL
-100* TABLE CONC

1U S j
Kg/hr

j
1

1A
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
17A
18

18
19
20
20A
21
22
23
23 T
23C
24

24
25
26
26A
27
28
28T

300.00

543.92
10.92

533.00
240.00
293.00

7.52
285.48
6.14
1.38
3.60
2.54
9.20
7.29
1.92

14.52
16.43
7.23

29.28
4.90
6.50

35.78
10.48
20.40
4.80
1.60
3.20
5.68

5.70
0.70
2.76
8.46
2.10
5.66
2.06

28CJ 3.60

X

100.00
101.31
181.31
3.64

177.67
80.00
97.67
2.51
95.16
2.05
0.46
1.20
0.85
3.07
2.43
0.64

4.84
5.48
2.41

100.00
16.74
22.20

122.20
35.79
69.68
16.39
5.46
10.93
19.39

100.00
12.28
48.50
148.50
36.84
99.37
36.21
63.16

ASSAY, X C(g)

Assayed

3.40

2.67
58.90
0.84
1.15
1.37

49.20
0.11

55.80
19.80
62.50
46.30
85.70
94.30
53.00

68.10

41.70

28.40
42.60

69.90
4.49

88.00
75.60
94.20
54.60

49.10
50.70

48.70
7.00

69.30
47.50
81.80

Calc'd
rcstsisiSEZ

3.40
3.83
2.67

69.95
1.29
1.20
1.37

49.20
0.11

55.80
19.80
62.50
46.30
85.70
94.30
53.00

68.10
66.34
41.70

24.01
42.60
50.72
28.87
69.90
4.49

88.00
75.60
94.20
54.60

54.24
50.70
48.31
52.30
7.00

69.30
47.50
81.80

RECOVERY X C(g)

Unit
==SSSS==f=

52.57

58.28
92.18
7.82

92.62

65.68

87.12

70.92

57.67

71.36
42.33

88.66

75.02

Overall
— — IZXSSl — S

100.00
114.21
142.38
74.85
67.53
28.17
39.35
36.28
3.08

33.60
2.68

22.07
11.53
77.32
67.36
9.96

96.92

29.56

29.56
8.78
13.86
43.42
30.80
3.85
17.76
5.09
12.67
13.04

13.04
1.50
5.63
18.67
0.62
16.55
4.13
12.42
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Figure : 3.7 
NORTH COAST INDUSTRIES LTD.

BISSETT CREEK GRAPHITE 
PILOT PLANT RUNS * 6B-A.B.C METALLURGICAL BALANCE

i

PP

PP

PP

ppnni if*T^rKL^JUty t ^

*6B-A, GRINDING AND +4B* CIRCUIT:
BELT FEED
ROD HILL DISCH. .UNIT CELL FEED
UNIT CELL CONC
UNIT CELL TAIL ,20* SCR FEED
20* SCREEN O'SIZE
20* SCREEN U'SIZE
RO FLOT'N FEED
RO FLOT'N CONC
RO FLOT'N TAIL
1st RO CLNR FEED
1st RO CLNR CONC
1st RO CLNR TAIL
2nd RO CLNR CONC
2nd RO CLNR TAIL
48* SCR O'SIZE, TABLE FEED
+4S* TABLE CONC
+4S* TABLE TAIL .REGRIND FEED
+4S* REGRIND DISCH
U CELL CONC * 2nd RO CLNR CONC

. 48* SCR FEED
48* SCREEN U'SIZE

#68-8, -48* CIRCUIT:
-48 # CCT FEED
-48* SCAV CONC .REGRIND FEED
-48* REGRIND DISCH
-48* CLNR FEED
-48* CLNR CONC, 100* SCR FEED
-48* SCAV TAIL
100* SCR O'SIZE , -48+100* CONC
100* SCR U'SIZE

#6B-C, -100* CIRCUIT:
-100* CCT FEED
-100* REGRIND DISCH
-100* 1st CL TAIL
-100* 1st CL CONC
-100* 2nd CL TAIL
-100* 2nd CL CONC (-100* CONC)

ID * -

1
2
3
4
5
6

6A
7
8

7A
9
10
11
12
13
14
15
16
17

17A
18

18
19
20

20A
21
22
23
24

24
25
26
27
28
29

WEIGHT

Kg/hr

402.00
723.60
15.13

708.47
321.60
386.87
399.71
17.56

382.15
23.25
10.40
12.84
4.71
5.69
12.20
9.88
2.32

19.85
22.17
9.97

9.97
6.78

16.75
5.54
4.43
2.51
3.02

3.02

1.33
1.70
0.18
1.52

X

100.00
180.00
3.76

176.24
80.00
96.24
99.43
4.37

95.06
5.78
2.59
3.19
1.17
1.42
3.03
2.46
0.58

4.94
5.51
2.48

2.48
1.69

4.17
1.38
1.10
0.62
0.75

0.75

0.33
0.42
0.04
0.38

ASSAY, X C(g)

Assayed

3.56
2.16

71.30
1.07
1.79
0.91

65.60
0.13

57.55
53.20
58.32
60.26
89.10
95.54
61.70

69.60

43.90

43.90
58.30

73.70
6.70
87.90
61.90

61.90

33.93
88.39
68.09
90.79

Calc'd

3.56
2.77

71.30
1.31
1.79
0.91
2.59
56.14
0.13
57.15
62.02
53.20
64.14
60.26
89.10
95.54
61.70

69.60
68.77
43.90

43.90
58.30

49.73
73.70
6.70

87.90
61.90

61.90

28.05
88.39
68.16
90.79

RECOVERY X C(g)

Unit

53.77
46.23
62.05
37.95

95.20

48.57

46.86

86.82

0.00

54.13

80.11

91.82

Overal l

100.00
140.22
75.40
64.82
40.22
24.60
72.34
68.87
3.47
92.82
45.08
47.74
21.13
23.96
75.95
65.94
10.01

96.53
106.54
30.58

30.58
27.60

58.19
28.51
2.08
15.43
13.08

13.08

2.60
10.48
0.86
9.62

TOTAL CONCENTRATES:
+4S* TABLE CONC
-48+100* CONC
-100* CONC
TOTAL :

14
23
,29

9.88
2.51
1.52
13.91

2.46
0.62
0.38
3.46

95.54
87.90
90.79

95.54
87.90
90.79
93.64

65.94
15.43
9.62

90.99

TOTAL TAILINGS:
RO FLOT'N TAIL
-48* SCAV TAIL
-100* 1st CL TAIL
-100* 2nd CL TAIL
TOTAL:

8
22
26
28

382.15
4.43
1.33
0.18

388.09

95.06
1.10
0.33
0.04

96.54

0.13
6.70
33.93
68.09

0.13
6.70
28.05
68.16
0.33

3.47
2.08
2.60
0.86
9.01

mm

i 
i



Figure 3.6 PILOT PLANT RUN #68 PROCESS FLOWSHEET
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4.0 OTHER RELATED TESTS AND ANALYSIS

In the following paragraphs, summary results of analyses performed on ore and 
concentrate samples by various laboratories are documented. Reports of analysis for the 
respective studies are provided in Appendix C.

4.1 Ore Grade, Flake Size Distribution and Recovery Relationship

Semi-quantitative modal analysis were done on polished thin sections of chip samples of 
varying grades in an attempt to find a correlation between ore grade and graphite flake 
size distribution if one existed.

Also, variability tests are presently being conducted on varying feed grades to determine 
the metallurgical response of various ore samples to the flowsheet developed. These tests 
will help to understand if there is a relationship between feed grade, concentrate 
recoveries and flake size distribution.

Results of these tests and analysis will be made available in a follow-up report when the 
tests are finalized.

4.2 Microscopic Examination of Concentrate Samples

A sample of 4-48 mesh table concentrate (95.5 96 C(g)) from Pilot run #6B was submitted 
to Vancouver Petrographies Ltd. for mineralogical identification and determination of 
approximate abundances of impurities. The main impurities were identified to be 
fragments of wood and biotite, in about equal abundance by weight. Minor fragments 
included muscovite and other unidentified foreign material of less than 5 96 by weight of 
the fragments. The report on this study is provided in Appendix C.

4.3 Concentrate Impurity Tests

Subsequent to the findings of the above mentioned study the following tests were 
performed at BDA in an attempt to remove the major impurities from the concentrates.

a. Wood Elimination

Concentrate samples were dried in an oven at 40Q 0 C for 45 minutes to eliminate 
wood by way of Loss on Ignition. Dried samples showed total elimination of 
wood from the sample without any ash residue. There was no observable visible 
effect to graphite flakes when examined under a binocular microscope with 40X 
magnification. Total weight loss (LOT) was 0.496. Further tests should be 
carried out at lower temperatures for shorter periods, ie. 3000 - 350 0 C for 10-20 
minutes, to determine if a production plant dryer would also eliminate wood in 
concentrates just as effectively.
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b. Biotite Leaching

Hand picked biotite particles were leached in weak H2SO4 on a hot plate for 2 
hours. The residue was examined under a binocular microscope and it was found 
that the biotite flakes were completely leached of their metallic content. The dark 
brown appearance of the flakes was replaced with a colourless transparent silica 
flake of the same size.

4.4 Whole Rock Analysis

Whole rock analysis were done on Composite l and Composite 2 ore samples and the 
results are presented in Figure 4.3 below.

FIGURE 4.3

WHOLE ROCK ANALYSIS 
OF ORE SAMPLES

j COMPOSITE 1

SiO2

A12O3

FC203
MgO

CaO
Na2O

K2O
TiO2

P205

MnO
BaO
LOI

TOTAL

69.5196
11.0796

4.3196

2.5096

3.2196
1.8096

2.6596
0.4796

0.25 96

0.1096
0.09 96
4.5196

100.4596

COMPOSITE 2

76.8696

8.6096
3. 2896

1.0596

2.0596
2.1396

1.2896
0.3296

0.3496

0.05 96
0.0896
4.6796

100.7096

The certificate of analysis is provided in Appendix C.
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5.0 PLANT FLOWSHEET DEVELOPMENT

Subsequent to the successful completion of the pilot plant test program, a production scale 
plant process flowsheet was developed for the treatment of the Bissett Creek ore.

The flowsheet developed for this study consisted of crushing and grinding of the run of 
mine ore, followed by grinding, concentrating, and product drying, blending and 
packaging. It is strictly based on the metallurgical results of the test samples indicated 
to be representative of the Bissett Creek graphite ore.

The estimate of mass and metallurgical balances are based on an annual treatment of 
700,000 tonnes of ore with a 3.40 96 C(g) average graphitic carbon grade. Process data 
is based on a mill feed rate of 86 tonne/hr. Estimated annual graphite production is as 
follows:

Tonnes/yr Grade % C(g)

4-48 Mesh Concentrates 17,000 94.3
-48 4- 100 Mesh Concentrates 3,200 94.2
-100 Mesh Concentrates 4.020 85.0

TOTAL 24,220 92.74

Tailings disposal was not included in the scope of this study. The various aspects of the 
plant flowsheet and unit operations are as follows:

5.1 Description Of Plant Flowsheet

The process flowsheets described below are outlined in CESL drawings VOll-A-001, 
002, and 003 titled "North Coast Industries Ltd. Bissett Creek Graphite Process 
Flowsheets", and are included at the end of this section. Attendant process mass and 
metallurgical balances are also included in Figures 5.1 and 5.2 respectively.

5.1.1 Crushing Plant

Run of mine ore is delivered to a dump hopper (101) equipped with a grizzly. The 
hopper discharge is fed to a jaw crusher (103) set at 5" discharge by a vibrating grizzly 
feeder (102) with a 5" opening. The grizzly feeder undersize and the jaw discharge join 
together on a conveyor belt (104) and are transferred to screen feed conveyor (105). A 
tramp iron magnet (106) is located at the discharge of this conveyor belt for the 
protection of subsequent equipment. A double deck vibrating screen with a l" bottom 
deck removes the -l" ore and it is conveyed to the fine ore stockpile via a conveyor belt 
(109). The 4-1" product of the double deck screen is gravity fed to an impact crusher 
(108) which will be set to produce a product 8596 passing l". Impact crusher discharge 
joins the jaw crusher discharge on conveyor belt (104) for screening on the closed circuit
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double deck screen. The ore retrieval from the fine ore stockpile will be done by 
vibrating feeders (110) and a conveyor belt (111) located in a tunnel underneath the fine 
ore stockpile.

5.1.2 Grinding and Flotation

Fine ore is fed to a rod mill by a belt conveyor (l 11) after being weighed on a belt scale 
(201). A rod mill feed sampler (202) is also provided at the belt discharge. The ground 
ore is pumped to a flash flotation cell (205) using a centrifugal slurry pump (204). 
Concentrate is gravity fed to a concentrate surge tank (403), and the tailing discharges 
onto a vibrating screen (206) in closed circuit with the rod mill. The screen has a 20 
mesh opening, and the oversize goes to rod mill for further grinding while the -20 mesh 
product proceeds to a bank of rougher flotation cells (301). Ekof-452G graphite 
collector/frother is added at the rod mill feed chute, and at the rougher flotation feed box.

Rougher flotation tailings are sent to final mill tails pump (303) for disposal to tailings 
pond after passing through a final tails sampler (302). Rougher concentrate is pumped 
to a bank of cleaner flotation cells (401) for two stage upgrading. Cleaner tails from this 
circuit are circulated back to the primary rod mill with a centrifugal slurry pump (402) 
for further liberation. The cleaner concentrate joins the flash concentrate in the 
concentrate surge tank (403) before being fed to a vibrating screen (501) with a 48 mesh 
opening. The surge tank will absorb the feed fluctuations to the subsequent gravity and 
flotation circuits for maximum stability.

5.1.3 4-48 Mesh Circuit

The 48 mesh screen oversize is gravity fed to a deck of shaking tables (502) for the 
production of 4-48 mesh final graphite concentrate which then leaves the circuit via a 
vertical slurry pump (503) for dewatering. Table tails are dewatered on a vibrating 
screen (901) for density control and then are fed to a regrind pebble mill (902) for the 
polishing of graphite flake surfaces. The degree of regrinding .found to be critical in 
achieving the upgrading required, will be controlled by adjustment of the mill density, 
which is made possible by the dewatering screen. The table regrind circuit will ensure 
that a high quality +4S mesh product is produced from this circuit by allowing a tight 
grade control on table and further control on surface cleaning/polishing in regrind mill 
through density and mill charge. The circuit will also absorb and smooth out any 
concentrate grade fluctuations from the rougher cleaner flotation circuit by observing the 
heavy mineral (gangue) band on the table. Pebble mill discharge is circulated by a 
centrifugal pump (903) back to the concentrate surge tank for further processing.
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5.1.4 -48+100 Mesh Circuit

The 48 mesh screen undersize is gravity fed to a bank of flotation cells (601) for two 
stage cleaning. The cleaner tails are pumped (602) to primary rod mill for further 
grinding, and the concentrate is pumped, using a vertical slurry pump (603), to a 
vibrating screen (701) with a 100 mesh opening. In a similar manner as with the 48 
mesh circuit, 100 mesh screen oversize is gravity fed to a shaking table (702) for the 
production of -H 00 mesh final graphite concentrate which also leaves the circuit via a 
vertical slurry pump (703) for dewatering. Table tails are sent to the regrind pebble mill 
for further polishing of the flake surfaces.

5.1.5 -100 Mesh Circuit

The 100 mesh screen undersize is gravity fed to a bank of flotation cells (801) for two 
stage cleaning. The cleaner tails are sent to final mill tails pump (303) for disposal ,and 
the cleaner concentrate leaves the circuit as -100 mesh final graphite concentrate for 
dewatering.

5.1.6 Dewalering 81 Drying

The gravity products, namely -f 48 mesh and +100 mesh final graphite concentrates are 
combined and dewatered on a high frequency vibrating screen (1001) to remove excess 
water and then sent to a centrifuge surge tank (1003). The -100 mesh final graphite 
concentrate is thickened in a rake thickener (1002) before being pumped to the same 
surge tank. The fiocculant is added to the thickener feed at the feed pump box.

Thickened concentrates are pumped at a steady rate using a vertical slurry pump (1004) 
to a solid bowl centrifuge (1005) to further remove excess water from the solids. 
Centrifuge tests have not been conducted on samples, however, less than 15 % cake 
moisture from the centrifuge would be a reasonable expectation. The centrale is sent to 
settling pond to be reclaimed, and the cake is fed to a rotary dryer (l 102) using a screw 
feeder (1101). The dryer includes an exhaust dust cyclone (1103) and a dust collector 
(1104), the solids from which are screw fed, along with the dryer discharge, to product 
bins (1203) via pneumatic conveyers (1201). A concentrate sampler is provided at the 
feed stream of product bins for metallurgical and quality control.

5.1.7 Blending Si Packaging

The concentrate from the. product bins is screw (1204) fed to a double deck vibrating 
sizing screen (1206) producing three size fractions of required specifications. The three 
screen fractions are each fed by pneumatic conveying (1201) to four product bins (1208). 
From each of these bins the product is discharged through a weigh feeding system to 
allow the blending of the various screen fractions at any combination at a controlled rate 
to meet market requirements. The blended product is then pneumatically conveyed either
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to a storage bin (121 1) for recycling or,
bin (1213). The product is packed into

to a receiving bin (1212) which feeds a bagging
specified bags by a bagger (1214). Product bags

are sealed and flattened through a bag handling system (1218) prior to palletizing (1219).
Dust control is provided by a dust collector (1205).

5.2 Ore Characterization

Physical characteristics:

Specific Gravity:

Bulk Density of 1 1/4" Crushed Ore:

Moisture:

Ore Composition:

Free from clay, granular with some slabby
pieces. Gneissic appearance with visible
flakes of graphite.

2.64

1.4 tonnes/m3

4.096 (assumed for mass balances)

S.40% C(g)

WHOLE ROCK ANALYSIS
(Pilot Bulk

SiO2
FeA

MgO

CaO

Na20
K20
TiO2
PA

MnO
BaO
LOI

Ore Sample)

76.8696
S.60%
1.0596

2.05 %

2.1396
1.2896
0.32 ro
Q.34%

Q.05%
0.03 Ve
4.67 ̂ o
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5.3 Plant Production Criteria

Annual Ore Tonnage: 700,000 t/yr (771,775 stpy)
Operating days per year: 365
Plant Availability: 93 %
Ore Feed Rate: 2,062 t/d or 86 t/h design;

1,918 t/d or 80 t/h average

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Predicted Concentrate grades and recoveries:

+4S Mesh Concentrates
-48+100 Mesh Concentrates
-100 Mesh Concentrates

TOTAL

Predicted Production:

+4S Mesh Concentrates
-48+100 Mesh Concentrates
-100 Mesh Concentrates

TOTAL

5.4 Process Criteria

5.4.1 Crushing and Fine Ore Storage

Expected design basis is as follows:

Operating Schedule:
Crusher Availability:
Crushing Plant Feed rate:

Primary Crusher:
Secondary Crusher:
Ore Sizes:

Jaw Feed:
Jaw Discharge:
Impact Discharge:

Grade %C(g) Recovery % Dist'n %

94.3 67.36 71.36
94.2 12.67 13.42
85.0 14.36 15.22

92.74 94.39 100.00

Tonnes/yr % Wt

17,000 70.19
3,200 13.21
4.020 16.60

24,220 100.00

2x8hr shifts/day, 7 days/week
7096
Design for 1,000,000 tonnes/yr at: 245 t/h design,

171 t/h average
Jaw Crusher
Impact Crusher

will depend on mining method
-5"
-r
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Screen Opening: 
Fine Ore Storage:

Angle of Repose of l 1/4" 
crushed ore:

5.4.2 Grinding and Flash Flotation

Ore Sizes:
Mill Feed:
F80:
Closed circuit Screen U/S:
P80:

Rod Mill Discharge: 
Circulating Load 
Work Index:

Flash Flotation: 
Density: 
PulppH: 
Time:

Screen opening: 
Reagent addition:

5.4.3 Rougher - Cleaner Flotation

Rougher Pulp Density: 
Flotation Time:

Flotation pH:
Reagent Addition:
2nd Cleaner Concentrate:

Specific Gravity:
Grade:

3" top deck, l" bottom deck
Stockpile on pad with a conveyor tunnel, 2500
tonnes live storage capacity

37 e

-r
5/8"
9W -20 mesh
35 mesh

75 96 solids
2009S
11.0 (average of 3 calculated Wi values from pilot
runs #1, #2 and #6B. However, a standard bond
test should be done before sizing equipment).

53 % solids
Natural pH (7.3)
1.5 minute flotation time
20 mesh
Ekof-452G* @ 150 g/t, at rod mill feed

40 % solids
21 minutes for rougher
4 minutes for 1st cleaners
8 minutes for 2nd cleaners
Natural pH
Ekof-452G at 100 g/t to rougher feed

2.24 
61.8* C(g)

Ekof~452G, a higher aliphatic alcohols with pine oil, is available by Harcros Chemical 
group at a price of S2.20 per Kg FOB Toronto. A material safety data sheet on the 
reagent is included in Appendix C.
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5.4.4 4-48 Mesh Circuit

Screen Opening:
Table Feed Density:
Table Concentrate Grade: 

Production: 
Specific Gravity: 
Bulk Density

Regrind Dewatering Screen:
Regrind Pebble Mill Discharge
Density:
Regrind Pebble Mill Charge:

5.4.5 -48 4-100 Mesh Circuit

Flotation Pulp Density: 
Flotation Pulp pH: 
Flotation Time:

Screen Opening: 
Table Feed Density: 
Table Concentrate:

Specific Gravity: 
Bulk Density: 
Grade: 
Production:

5.4.6 -100 Mesh Circuit

Flotation Density: 
Pulp pH: 
Time:

Concentrate:
Specific Gravity: 
Bulk Density: 
Grade: 
Production:

48 mesh 
25 % solids 
94.3*8, C(g)
2.09 til
2.10
0.59 t/m3
150 mesh opening

253) solids 
Ceramic or Pebble

219o solids
Natural pH
4 minutes 1st Cleaners
8 minutes 2nd Cleaners
100 Mesh
25 96 solids

2.10
0.510 t/m3 
94^ C(g) 
0.39 t/h

13 % solids 
Natural pH 
4 minutes 1st cleaners 
8 minutes 2nd cleaners

2.17
0.320 g/ml
85.0096 C(g), predicted 
0.49 t/h
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5.4.7 Concentrate Dewatering

Dewatering Screen Opening: 
Dewatering Screen o/size density: 
Thickener Feed Density: 
Thickener Underflow Density: 
Flocculant Addition: 
Centrifuge Feed Density: 
Centrifuge Cake Density: 
Dryer Discharge Moisture:

150 mesh
5095 solids
IQ.8% solids
30ft solids (estimated)
25 g/t of concentrate
4596 solids
15 96 solids (estimated)
0.2 95 water
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FIGURE 5.1 
NOT H COAST INDUSTRIES LTD

6ISSETT CREEK GRAPHITE 
700,000 t/y PLANT MASS BALANCE

PRODUCTS

BELT FEED
BELT FEED+603
BELT FEED+603+403
BELT FEED+603+403+209
ROO HILL OISCH, 204
UNIT CELL FEED
UNIT CELL CONC
UNIT CELL TAIL, 20* SCR FEED
+20* SCR O'SIZE
-20* SCR U'SIZE

RO FLOTN FEED
RO FLOTN TAIL
RO FLOTN CONC

RO CLNR CCT FEED, 303
1st RO CLNR FEED 401+406
1st RO CLNR TAIL
1st RO CLNR CONC
2nd RO CLNR FEED, 404
2nd RO CLNR TAIL
2nd RO CLNR CONC

UCC+2RCLC; 207+406
48* SCR FEED ; 500+904
-48* SCR U'SIZE
*48# SCR O'SIZE
+4S* TABLE FEED, 504
*48* TABLE TAIL
+4S* TABLE CONC

-48* CLNR CCT FEED, 502
-48* 1st CLNR FEED
-48* 1st CLNR TAIL
-48* 1st CLNR CONC
-48* 2nd CLNR FEED, 604
-48* 2nd CLNR TAIL
-48* 2nd CLNR CONC

100* SCR FEED, 607
-100* SCR U'SIZE
+100* SCR O'SIZE
+100* TABLE FEED
+100* TABLE TAIL
+100* TABLE CONC

-100* CLNR CCT FEED, 702
-100* 1st CLNR FEED
-100* 1st CLNR TAIL
-100* 1st CLNR CONC
-100* 2nd CLNR FEED, 804
-100* 2nd CLNR TAIL
-100* 2nd CLNR CONC

TABLE TAILS, 505+705
T TAILS DEW SCR U'FLOU
REGRIND HILL FEED
REGRINO HILL DISCH

ID #

201
202
203
204
205
206
207
208
209
210

301
302
303

401
402
403
404
405
407
406

500
501
502
503
504
505
506

601
602
603
604
605
607
606

701
702
703
704
705
706

801
802
803
804
805
807
806

901
902
903
904

S 0

tome/h

86.00
87.17
88.42
174.42
174.42
174.42

3.31
171.11
86.00
85.11

85.11
82.68
2.43

2.43
3.43
1.25
2.17
2.17
1.00
1.18

4.49
5.50
2'.60
2.90
2.90
0.61
2.09

2.60
3.33
1.17
2.16
2.16
0.73
1.43

1.43
0.84
0.60
0.60
0.20
0.39

0.84
1.01
0.34
0.67
0.67
0.17
0.49

1.01
0.00
1.01
1.01

LIDS

X Ut

100.00
101.36
102.82
202.82
202.82
202.82
3.85

198.97
100.00
98.97

98.97
96.14
2.83

2.83
3.99
1.46
2.53
2.53
1.16
1.37

5.22
6.40
3.03
3.37
3.37
0.94
2.43

3.03
3.87
1.36
2.51
2.51
0.85
1.67

1.67
0.98
0.69
0.69
0.24
0.46

0.98
1.18
0.40
0.78
0.78
0.20
0.57

1.18
0.00
1.18
1.18

X Dens

96.00X
92.23X
90.49*
84.99X
75.00X
52.65X
30.00X
53.43X
80.00*
40.00X

40.00X
40.10X
37. OCX

37.00X
37.07X
39.10X
36.00X
36.00X
37.26X
35.00X

31.17X
29.81X
20.56X
50.00X
25.00*
9.05X
15.75X

20.56X
20.83X
23.70X
19.56X
19.56X
21.88X
18.56X

18.56X
12.82X
50.00X
25.00X
6.48X
6.48X

12.82X
13.28X
17.44X
11.82X
11.82X
16.01X
10.82X

8.39X
O.OOX
50.00X
25.00X

S.G.

2.64
2.64
2.64
2.64
2.64
2.64
2.20
2.64
2.64
2.64

2.64
2.65
2.35

2.35
2.35
2.45
2.28
2.28
2.34
2.24

2.21
2.21
2.35
2.15
2.15
2.24
2.10

2.35
2.35
2.55
2.22
2.22
2.25
2.20

2.20
2.25
2.15
2.15
2.18
2.10

2.25
2.25
2.55
2.19
2.19
2.24
2.17

2.23

2.23
2.23

WATER

oS/h

3.58
7.34
9.29

30.79
58.14
156.89
7.72

149.17
21.50
127.67

127.67
123.53
4.14

4.14
5.82
1.95
3.86
3.86
1.68
2.19

9.91
12.95
10.05
2.90
8.70
8.16
11.17

10.05
12.65
3.76
8.89
8.89
2.60
6.30

6.30
5.70
0.60
1.79
2.93
5.67

5.70
6.62
1.63
4.99
4.99
0.92
4.07

11.08
10.07
1.01
3.04

SLURRY

S.G.

2.47
2.34
2.28
2.12
1.87
1.49
1.20
1.50
1.99
1.33

1.33
1.33
1.27

1.27
1.27
1.30
1.25
1.25
1.27
1.24

1.21
1.20
1.13
1.37
1.15
1.05
1.09

1.13
1.14
1.17
1.12
1.12
1.14
1.11

1.11
1.08
1.37
1.15
1.04
1.04

1.08
1.08
1.12
1.07
1.07
1.10
1.06

1.05

1.38
1.16

m3Xh

36.22
40.42
42.84
96.98
124.32
223.07
9.23

213.89
54.03
159.86

159.86
154.70
5.17

5.17
7.28
2.47
4.82
4.82
2.10
2.71

11.94
15.44
11.16
4.25
10.05
8.52
12.17

11.16
14.07
4.21
9.87
9.87
2.92
6.95

6.95
6.07
0.87
2.07
3.02
5.86

6.07
7.07
1.77
5.29
5.29
0.99
4.30

11.54

1.47
3.50

TOTAL CONCENTRATES :
+A8* TABLE CONC
+100* TABLE CONC
-100* 2nd CLNR CONC

TOTAL :

TOTAL TAILINGS
RO FLOTN TAIL
-100* 1st CLNR TAIL

TOTAL :

506
706
806

302
803

2.09
0.39
0.49
2.98

82.68
0.34

83.02

2.43
0.46
0.57
3.46

96.14
0.40
96.54

15.75X
6.48X
10.82X
12.46X

40.10X
17.44X
39. 88X

2.10
2.10
2.17
2.10

2.65
2.55
2.65

11.17
5.67
4.07

20.91

123.53
1.63

125.16

1.09
1.04
1.06
1.07

1.33
1.12
1.33

12.17
5.86
4.30
22.33

154.70
1.77

156.49
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FIGURE 5.2 
NORTH COAST INDUSTRIES LTD

BISSETT CREEK GRAPHITE 
700,000 t/yr PUNT HETALLURGICAL BALANCE

PRODUCTS

BELT FEED
BELT FEED+603
BELT FEED+603+403
BELT FEED+603+403+209
ROD HILL OISCH, 204
UNIT CELL FEED
UNIT CELL CONC
UNIT CELL TAIL, 20* SCR FEED
+20* SCR O'SIZE
-20* SCR U'SIZE

RO FLOTN FEED
RO FLOTN TAIL
RO FLOTN CONC

RO CLNR CCT FEED, 303
1st RO CLNR FEED 401+406
1st RO CLNR TAIL
1st RO CLNR CONC
2nd RO CLNR FEED, 404
2nd RO CLNR TAIL
2nd RO CLNR CONC

U C C * 2 R CL C ; 207+406
48* SCR FEED ; 500+904
-48* SCR U'SIZE
+4S* SCR O'SIZE
+4S* TABLE FEED, 504
*48* TABLE TAIL
+4S* TABLE CONC

-48* CLNR CCT FEED, 502
-48* 1st CLNR FEED
-48* 1st CLNR TAIL
-48* 1st CLNR CONC
-48* 2nd CLNR FEED, 604
-48* 2nd CLNR TAIL
-48* 2nd CLNR CONC

100* SCR FEED, 607
-100* SCR U'SIZE
+100* SCR O'SIZE
+100* TABLE FEED
+100* TABLE TAIL
+100* TABLE CONC

-100* CLNR CCT FEED, 702
-100* 1st CLNR FEED
-100* 1st CLNR TAIL
-100* 1st CLNR CONC
-100* 2nd CLNR FEED, 804
-100* 2nd CLNR TAIL
-100* 2nd CLNR CONC

TABLE TAILS, 505+705
T TAILS DEW SCR U'FLOW
REGRIND HILL FEED
REGRIND HILL DISCH

TOTAL CONCENTRATES : 
+4S* TABLE CONC
+100* TABLE CONC
-100* 2nd CLNR CONC

TOTAL :

TOTAL TAILINGS :
RO FLOTN TAIL
-100* 1st CLNR TAIL

TOTAL :

ID *

201
202
203
204
205
206
207
208
209
210

301
302
303

401
402
403
404
405
407
406

500
501
502
503
504
505
506

601
602
603
604
605
607
606

701
702
703
704
705
706

801
802
803
804
805
807
806

901
902
903
904

506
706
806

302
803

SOL

tocme/h

86.00
87.17
88.42
174.42
174.42
174.42
3.31

171.11
86.00
85.11

85.11
82.68
2.43

2.43
3.43
1.25
2.17
2.17
1.00
1.18

4.49
5.50
2.60
2.90
2.90
0.81
2.09

2.60
3.33
1.17
2.16
2.16
0.73
1.43

1.43
0.84
0.60
0.60
0.20
0.39

0.84
1.01
0.34
0.67
0.67
0.17
0.49

1.01
0.00
1.01
1.01

2.09
0.39
0.49
2.98

82.68
0.34

83.02

I D S

X Ut

100.00
101.36
102.82
202.82
202.82
202.82

3.85
198.97
100.00
98.97

98.97
96.14
2.83

2.83
3.99
1.46
2.53
2.53
1.16
1.37

5.22
6.40
3.03
3.37
3.37
0.94
2.43

3.03
3.87
1.36
2.51
2.51
0.85
1.67

1.67
0.98
0.69
0.69
0.24
0.46

0.98
1.18
0.40
0.78
0.78
0.20
0.57

1.18
0.00
1.18
1.18

2.43
0.46
0.57
3.46

96.14
0.40
96.54

ASSAY

X C(g)

3.40
3.65
4.12
2.60
2.60
2.60

71.30
1.27
1.04
1.51

1.51
0.11

49.20

49.20
49.05
37.35
55.80
55.80
48.68
61.83

68.82
68.25
48.80
85.70
85.70
63.57
94.30

48.80
51.21
21.76
67.10
67.10
59.84
70.78

70.78
58.90
87.49
87.49
74.50
94.20

58.90
59.77
21.50
79.50
79.50
63.94
85.00

65.76
0.00

65.76
65.76

94.30
94.20
85.00
92.74

0.11
21.50
0.20

RECOVERY

X C(g)

100.00
108.68
124.70
155.23
155.23
155.23
80.72
74.51
30.52
43.99

43.99
3.08

40.91

40.91
57.50
16.02
41.48
41.48
16.59
24.89

105.61
128.43
43.42
85.01
85.01
17.65
67.36

43.42
58.31
8.68
49.62
49.62
14.89
34.74

34.74
16.89
17.85
17.85
5.18
12.67

16.89
20.71
2.53
18.17
18.17
3.82
14.36

22.82
0.00

22.82
22.82

67.36
12.67
14.36
94.39

3.08
2.53
5.61



DESCRIPTION MOTOR ITEM 
HPAlNITINO.

NO. 
REQ'O

EQUIPMENT 
NO. DESCRIPTION DESCRIPTION MOTOR 

HP /Own NO.
NO. 
REOTJ NO. DESCRIPTION MOTOR 

HP/UN11
ITEM 
NO.

NO. 
REO'D

l
EQUIPMENT 
NO.

DESCRtPTICIN MOTOR 
HP/UNIT

Ifil DUMP HOPPER c/. ORIZZLY T CONVEYOR
GRIZZLY FEEDER SYSTEM

103 JAW CRUSHER 113 CRUSHER O/H CRANE
6ELT CONVEYOR Jit CRUSHER AREA SUMP
BELT CONVEYOR
TRAMP IRON MAGNET
DOUBLE DECK SCREEN
IMPACT CRUSHER

109 BELT CONVEYOR
VIBRATING FEEDERS

TRUCK HAUL 
FROM PIT

LOADER HAUL 
FROM STOCKPILE

WATER

By cnfe'd A#*'d H*

80/06/20

EXGMCCMIMO HOrtCW

LEGEND

ITEM NUMBER

SOLIDS (tonne/V)
DENSITY (BULK) (tonne/m*)

von

Cxnlm Ltd.

NORTH COAST INDUSTRIES LTD. 
BISSETT CREEK GRAPHITE 
CRUSHING CIRCUIT 
PROCESS FLOWSHEET——.———

V011-A-001 A



NO. REQt) NO. DESCRIPTION HP/UNIT NO. REOT)
1

EQUIPMENT 
NO. DESCRIPTION MOTOR 

HP/UNIT
ITEM 
NO.

NO. 
RECTO

EQUIPMENT 
NO. DESCRIPTION UOTOR 

HP/UNIT
ITEM 
NO.

NO. 
REQ'D

EQUIPMENT DESCRIPTION MOTOR 
HP/UNI1

ITEM 
NO.

NO. 
RECTD

EQUIPMENT DESCRIPTION UOTOR 
HP/UNIT

SCAtf 
PLER

POTATION i ROUGHER. SCAVENGER SCREEN, MM 701 VIBRATING SCREEN
202
203

AUTOMATIC SAMPLER. FINAL TAlLi SHAKING TABLE SHAKING TABLE
ROD MILL,^.^——^- 
CENTRIFUGAL SLURRY

303
304

SENTRIfUGAL SLURRY PUMP * PUUPBOX tERTICAL SLURRY PUMP 703 /ERTICAL SLURRY PUMP 90J JRY PI
CENTRIFUGAL SLURRY PUMP

FLA aOTATIO
VIBRATING SCREEN. 2M BOTTOM DECK

REAGENT TANK

AREA SUMP PUMP
REAGENT REED PUMP

208 PLANT AIR COMPRESSOR
FLOTATION CELLS. ROUGHCR tXEAMER

SSL T-OTATION CLNB. 801

CENTRIFUGAL SLURRY PUMP, 
iURCE TANK 
/ERTICAL

603
CENTRIFUGAL SLURRY PUMP 8O2

-1001 CLNR

/ERTICAL SLURRY PUMP 803
VERTICAL SLURRY PUMP
FLOCCULANT MIXING TANK

LCX;CULANT FEED PUMP
' HEAD TAK

LEGEND

ITEM NUMBER

En)lnnrin9 Sjtvteo LM.

NORTHCOAST INDUSTRIES LTD. 
BISSETT CREEK GRAPHITE 
GRINDING A FLOTATION 
PROCESS FLOWSHEET

V011-A-002l"A



REQ'D NO. DESCRIPTION MOTOR ITEMI 
NO.

NO.
REOTJ

EQUIPMENT 
NO. DESCRIPTION

SCREW FEEDER

MOTOR
HP/UNIT]

ITEM 
NO.

NO. 
REO'D

EQUIPMENT 
NO. OCSCRIPnON MOTOR , 

HP/UNIT
ITEM NO. 

REQT)
EQUIPMENT 
NO. OeSCRIPTION MOTOR ITEM NO. 

REO'O
EQUIPMENT 
NO.

DESCRIPTION MOTOR 
HPAJNIT

VIBRATING SCREEN 15O* HOI 1201 SLOWER 12U PRODUCT B|N
1102 ROTARY DRYER 1202 AUTOMATIC SAMPLER RECEIVING BIN

SURGE TANK c/w MIXER 1103 DUST CYCLONE 1203 PRODUCT BINS 213 BAGGING BIN
VERTICAL SLURRY PUMP DUST COLLECTOR c/w FAN 1204 SCREW CONVEYOR 3ASGERCOITKIFUCE. 1105 SCREW CONVEYOR
CENTRIFUGAL SLURRY PUMP

11205 OUST COLLECTOR 1215
1206 VIBRATING SCREEN. DOUBLE DECK 1216

COMPRESSOR

DIVERTER ALVE
J?AC PLACER
CONTROL STATION

1208 PRODUCT BINS 1218 BAG HANDLING STEM
jdCH PALLET! ZER
SCREW CONVEYOR

l

ulna S*vfati Ud.

NORTHCOAST INDUSTRIES LTD. 
BISSETT CREEK GRAPHITE 
DEWATERING, BLENDING & PKG. 
PROCESS FLOVySHEET______

V01J-A-005T"
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6.0 ASSAY METHODS

Three graphitic carbon assay methods were used throughout the metallurgical 
investigation of Bissett Creek graphite. Each method is found to have a specific use 
depending on the contents of the associated gangue material, such as carbonates, volatiles 
and organic matter.

Following is a brief description of the three carbon assay methods as they were used for 
Bissett Creek test samples.

a. Mid - High Grade Samples; > 1596 C(g):
The method is a Double Loss On Ignition procedure conducted at two temperature 
levels of 470 0 C and 900" C on dried samples. The procedure details were 
supplied by KHD Humboldt Wedag, and is the industry standard for graphitic 
carbon concentrates. Complete procedure is included in Appendix D.

b. Low Grade Samples; ^596 C(g):
The method used is a Total Organic Carbon (TOC) method which uses total 
carbon determination by a Leco induction furnace, and carbonate carbon 
determination by an HC1 leach/Gasometer procedure. The difference, reported 
as 96 TOC, is considered to be a reliable graphitic carbon result when there is no 
organic carbon present in the sample such as wood, plants, bones etc., other than 
graphite carbon. The accuracy of this procedure was verified in a study 
conducted by Vancouver Petrographies Ltd. by physical counting of graphite 
flakes subsequently converted to volume and mass. The report on this analysis, 
and the TOC assay procedure by Chemex Labs Ltd. are included in Appendix D.

The TOC procedure, also loosely termed as Acid Leach/Leco method, is similar 
in nature to the Nitric Leach/Leco procedure used by some laboratories such as 
Lakefield Research and that the acid used is HNO3 instead of the HC1 mentioned 
above.

During pilot runs the presence of wood was observed in some of the samples. A 
study undertaken revealed that wood will add to graphitic carbon content of the 
sample when assayed by the TOC method. This increase can especially be 
pronounced when assaying very low grade samples (0.1 - 0.2 96 C(g)) such as 
tailings products. Wood found in pilot plant test samples contain approximately 
5096 organic (cellulose) carbon, and a 0.296 actual wood content in samples will 
increase the total organic carbon assay by 0. l percentage points, ie., from 0.15 96 
true graphite carbon to 0.25 96 TOC. Therefore a new procedure, simply a 
deviation of the TOC method, was developed for samples suspected to contain 
cellulose matter. The new procedure was named HNO-j/LOI/Leco method (an 
abbreviation of the steps used).

In this method the dry sample is "roasted" in an oven @ 4000 C for Loss On 
Ignition following a HNO3 acid leach and the weight loss is recorded. Later the
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sample is combusted in a Leco induction furnace for total carbon and the 
difference in weight losses is reported as *h graphitic carbon. Details of this 
procedure by Chemex Labs are included in Appendix D along with a report by 
Lakefield Research on "The effect of tramp wood in test products".
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BY: H.M. Bolu
DATE: April 27, 1990
REF: 012



l 
l
l
l 
l 
l 
l 
l
iIt* *

s
l 
l 
l 
l

ll 
l 
l 
l

Cominco Engineering Services Ltd.

100 -1200 West 73rd Ave., Vancouver, B.C., Canada V6P 6G5 1 Tel. (604) 264-5500 1 Telex 04-55357 1 Fax (604) 264-5555

April 27, 1990

CEC Engineering Ltd.
Suite 1270 -601 West Hastings Street
Vancouver, B.C.
V6B 5A6

Attention: Mr. D.J. Copeland

Re: Summary of Laboratory Tests on Bissett Creek Ore

Dear Mr. Copeland::

Attached please find a brief summary report of laboratory tests on Bissett Creek ore 
samples as you requested. The report covers the tests performed both at Ortech 
International and Bacon, Donaldson, and Associates just prior to the start of the pilot plant 
test program.

Yours truly,

H. Matt Bolu 
Senior Metallurgist

HMB:sew

VANCOUVER - TRAIL - CALGARY - SASKATOON
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1.0

2.0

INTRODUCTION

This report summarizes the results of laboratory testwork on Bissett Creek flake 
graphite ore. The testwork was conducted at Ortech International (Ortech) and 
Bacon, Donaldson and Associates (B.,D. 8i A .) testing laboratories during 
January - March, 1990 on behalf of North Coast Industries Ltd. (N.C.I.).

The purpose of the testwork was to confirm and improve the flowsheet developed 
in an earlier study and, to form the basis of small scale pilot plant testing of the 
ore for the confirmation of the flowsheet in a continuous environment.

Samples used for the tests were provided by Mr. D. Copeland of C.E.C. 
Engineering. After compositing, two test materials were designated as Composite 
l and Composite 2, assaying approximately 2.3% C(g) and S.7% C(g) 
respectively.

Following the first four bench tests at Ortech in Toronto, the test program was 
moved to B., D. & A . in Vancouver, mainly for logistics and laboratory 
scheduling reasons.

SUMMARY

The test program was directed towards the development of a flotation - gravity 
procedure that would produce a flake graphite concentrate of approximately 92- 
95 96 C(g) with a high proportion of the flakes in the 4-48# size fraction, i.e. 
>5Q%by weight. Targeted concentrate recoveries were 93-95 Jo as indicated as 
achievable in an earlier study.

In Test No. 8, average concentrate grade of 92.9456 C(g) was achieved at an 
overall recovery of 93.3 % using the flowsheet shown below which formed the 
basis of the pilot plant circuit configuration currently being tested at the facilities 
of B.D. Si. A . A summary of the results for Test No. 8 is presented below.
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CONCENTRATES

-f 48# Clnr. Cone.
-48# + 1 00 Clnr. Cone.
-100# Clnr. Cone.

Total Cone.:

TAILINGS

Total Clnr. Tailings

Ro. Flotation Tailings
Total Tailings

FEED (CALCULATED)

Wt 96

2.62
0.67

0.38
3.67

1.23

95-10

96.33

100.00

C(g) 96

92.53
94.70

92.65

92.94

7.55

0.16
0.25

3.65

DISTRIBUnOl

66.3
17.4

9.6
93.3

2.5

4.2

6.7

100.0



FLOWSHEET FOR TEST No.8

PRIMARY GRIND

ROUGHER FLOTATION

1ST ROUGHER CLEANER FLOTATION

|2NO ROUGHER CLEANER FLOTATION!———*-j TAILS

48* SCREENING

-48* REGRIND 1ST CLEANER

—|*8* SCRREN -46* REGRINO 2ND CLEANER

l 100* SCREENING j

100* REGRIND |

-100* REGRIND 1ST CLEANER———H TAILS

-100* REGRIND 2ND CLEANER

4a*-MOO*CLNR. l -100* REGRIND 2ND CLNR. CONC. |
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3.0 DISCUSSION OF TEST RESULTS

First two tests, No. l and No. 2 at Ortech were general amenability tests using 
a primary grind of 98.3 % -48# and 84.0% -48# respectively on Composite 2 
material. Rougher flotation was carried out and the concentrate was cleaned twice 
prior to screening of the second cleaner concentrate at 48#. The -48# fraction 
was reground and cleaned twice and the cleaner concentrate was screened at 100# 
producing the -48# +100# cleaner concentrate. The -100# fraction was subjected 
to a similar regrind/cleaning step as above, producing the -100# cleaner, 
concentrate. Other parameters were essentially the same. Although the 
concentrate grades of No. l test were exceptionally high at 97.2 - 98.296 C(g), 
the overall recovery was low at 79.796. (Refer to table for Test No. 1). In Test 
No. 2, the overall concentrate recovery was increased to 86.5 9o using a coarser 
primary grind, however this was achieved at a reduced concentrate grade which 
averaged 91.4696 C(g). Also, the -l-48# concentrate recovery was up to 53.496 
from 40.796 in Test No. 1.

At this point, it was apparent that major carbon losses were occurring in the 
rougher flotation tailings possibly due to fine primary grind and therefore the 
following general approach was adopted for the remainder of the testwork:

"A coarse primary grind followed by rougher-scavenger flotation to 
produce a concentrate of approximately 60 96 C(g) at a high bulk recovery 
of +9595J. At this stage the scavenger tails, constituting 94-95 96 by 
weight of the feed can be discarded leaving a much smaller rougher 
concentrate weight for further processing. Upgrading would then be 
carried out in a sequential regrinding-cleaning-screening manner in order 
to preserve the flake size."

On the basis of the above, the primary grind was further coarsened in Tests No. 
3 and No. 4, to 68.596 -48# and 51.696 -48# respectively, resulting in an 
increased overall recovery of approximately 9096 for both. In both tests, -48# 
cleaner concentrate grades range from 90.8 96 to 94.3 96 C(g), however, -l-48# 
cleaner concentrate grade was low at 71.6 96 C(g) and 79.2 96 C(g) in Tests No. 
3 and No. 4 respectively. (Refer to tables for Tests No. 3 and No. 4).

In the next test, B. D. & A . No. 7, a gravity separation stage was introduced for 
the upgrading of the +48# Cleaner, concentrate following the project move from 
Toronto to Vancouver. (B. D. *fc A Tests No. 1-6 were for a study of flotation 
kinetics on Bissett Creek ore and the results were reported separately by B.D. Se 
A. in December, 1989).

B. D. & A. Test No. 7 was done on the Composite l sample pending the 
shipment of the Composite 2 from Ortech. The objective of the test was to 
establish some reference points regarding optimum conditions for the gravity 
separation and concentrate regrinding prior to a bulk bench test.
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In Test No. 7, following the rougher and cleaner flotation steps, the 4-48# screen 
oversize was gravity upgraded using a vanning plaque. The -48# fraction was 
reground very lightly under controlled conditions and cleaned twice before 
screening over a 100# screen. The test was ended at this stage due to insufficient 
sample size for further testing. Concentrate grades at 88.696 C(g) and 67.196 
C (g) were lower than expected, and as a result, the following procedural 
variations were adopted for the next test:

a) A large bulk sample would be used in order to provide sufficient 
concentrate products for regrind/cleaning studies.

b) Gravity separation tailings would be reground lightly to further clean flake 
surfaces before screening.

c) Regrind studies would be done on the cleaner concentrates with varying 
mill charges and grinding times for optimum grind conditions.

Test No. 8 was a bulk test using approximately 24 Kg of the Composite 2 sample. 
The ore was ground to 51.096 -48# in a batch rod mill under controlled conditions 
followed by rougher flotation in a l cu. ft. pilot size Denver Sub-A flotation cell. 
The only flotation reagent used was EKOF-452G at a total dosage of 
approximately 200g7tonne.

Rougher concentrate was cleaned twice before screening on a 48# sieve. The 
*48# fraction was gravity upgraded using a vanning plaque and the concentrate 
assayed 96.3496 C(g), (A shaking table could not be used due to an insufficient 
sample size). Two portions of the gravity tailings samples were subjected to a 
regrind study designated as short and long, to determine the optimum 
grind/concentrate grade relationship. Long regrind produced a 4-48# Regrind 
Gravity Concentrate assaying 90.396 C(g) in comparison to 87.196 C(g) for the 
short regrind. (Refer to table for laboratory test No. 8B).

Three portions of the -48# second rougher cleaner concentrate was also subjected 
to a regrind study designated as long, medium and short regrinds. In each case, 
the ground product was cleaned twice and the resulting -48# cleaner concentrate 
was screened at 100#. The -48# +100* cleaner concentrates assayed 94.796 
C(g), 91.496 C(g) and 87.396 for long, medium and short regrinds respectively. 
(Refer to table for laboratory test No. 8C).

The -100# product was reground using the above mentioned long regrind 
conditions and was cleaned in two stages. The resulting -100# cleaner 
concentrate assayed 92.6596 C (g).

In Test No. 9 a Varsol/MIBC reagent combination was tried instead of EKOF- 
452G using only the rougher cleaner flotation steps. Other test parameters were



l 
l 
l 
l 
l 
l 
l 
l 
l 
i 
kji 
i 
i 
i
t

i 
i 
i

LABORATORY TEST ON BISSETT CREEK GRAPHITE ORE
27, 1990 Page 6

the same as test No. 8. Second cleaner concentrate grade was 89.996 C(g) at 
98.6596 recovery, confirming the metallurgical results of the previous test.

At this point is was felt that there was enough data to proceed with continuous 
pilot plant testing of the Composite 2 ore sample.

4.0 ASSAY METHODS

Assay methods used throughout this test program are as follows:

a) All concentrate products expected to be approximately 15 96 C(g) or 
greater were assayed using a Double Loss on Ignition method as provided 
by KHD Humboldt Wedag.

b) All tailing products of Ortech tests were assayed using an Acid Leach/Loss 
on Ignition method by Assayers Ontario Laboratories.

c) All tailing products of B. D. Si. A . tests were assayed using an Acid 
Leach/Leco method by Chemex Laboratories.

5.0 CONCLUSIONS

1. Bissett Creek Graphite Ore Composite 2 sample is amenable to processing 
by conventional grinding and flotation methods for the production of high 
grade flake graphite concentrates at reasonably high recoveries.

2. A coarse primary grind at approximately 98 96 -20# and sequential 
grinding-flotation-screening, combined with a gravity step for the +48# 
concentrate proved to be an essential route to follow in order to achieve 
high concentrate grades while maintaining a high distribution of graphite 
to the coarser products.

3. Total cleaner tails in test No. 8 contained 2.5 96 of the graphite in the feed. 
In a continuous process some of the graphite in these tails would be 
recovered by recirculating, however, this will have to be tested in pilot 
plant tests.

4. There is not enough significant difference in metallurgical performance 
favouring any of the two reagents used in the tests, however, 
Varsol/MIBC was used at approximately 40 96 the dosage rate of EKOF- 
452G.
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ORTECH INT. LAB TEST No 1 
BISSETT CREEK GRAPHITE METALLURGICAL RESULTS

Products

Head (Calc) 
Ro'. Flot'n. Tails
Ro . Flot'n. Cone.

Ro. Clnr. Tails
Ro . Clnr. Cone.

* 48# Clnr. Cone. 
- 48ft Screen U'size

- 48# Regrind-Clnr Tails
- 48ft Regrind-Clnr Cone.

- 48ft -HOOft Clnr. Cone.
- 100ft Screen U'size

- 100ft Regrind-Clnr Tails
- 100ft Clnr. Cone.

Combined Products

Concentrates

+ 4 8ft Clnr. Cone.
- 48# -HOOft Clnr. Cone.
- 100ft Clnr. Cone.

Total Cones.

Tails

Ro.Clnr Tails
- 48ft Regrind Clnr Tails 
- 100ft Regrind Clnr Tails

Total Clnr Tails

Ro. Flot'n. Tails

Total Tails

Notes :
Feed sample is Comp 2
All assays marked with an "*"
Main test variable : Primary
Reagents used are Varsol @ 50

Weight

g \

1415.6 100.00 
1336.0 94.38

79.6 5.62

18.6 1.31
61.0 4.31

24.5 1.73 
36.5 2.58

7.5 0.53
29.0 2.05

16.1 1.14
12.9 0.91

5.5 0.39
7.4 0.52

Weight * Weight

Of Cones . *

51.04 1.73
33.54 1.14
15.42 0.52

100.00 3.39

1.31
0.53 
0.39

2.23

94.38

96.61

are calculated assays.
grind is 98. 3* - 48ft
g/t, and MIBC as required.

Assay

* C(g)

4.17 * 
0.61

63.87 *

2.22
82.66 *

97.90 
72.44 *

13.40
87.70 *

98.20
74.60 *

44.20
97.20

Assay

* C(g)

97.90
98.20
97.20

97.89

2.22
13.40 
44.20

12.18

0.61

0.88

Dist'n.

*

100.0 
13.8
86.2

0.7
85.5

40.7 
44.8

1.7
43.1

26.8
16.3

4.1
12.2

Dist'n.

*

40.7
26.8
12.2

79.7

0.7
1.7
4.1

6.53

13.8

20.3



1
1
1
r-

1

l

1

1

1
.

m
B

i
iB
i
i
i
i
ij .
i
i
i

C^^/VOlBENCH/hmb 26-Apr-90

ORTECH INT. LAB TEST No 2
BISSETT CREEK GRAPHITE METALLURGICAL RESULTS

Products

Head (Gale)
RO'. Flot'n. Tails
Ro . Flot'n. Cone.

Ro . Clnr. Tails 
Ro . Clnr. Cone.

* 48* Clnr. Cone.
- 48* Screen U'size

- 48# Regrind-Clnr Tails
- 48* Regrind-Clnr Cone.

- 48* + 100* Clnr. Cone.
- 100# Screen U'size

- 100* Regrind-Clnr Tails
- 100* Clnr. Cone. 

Combined Products

Concentrates

* 48* Clnr. Cone.
- 48* +100* Clnr. Cone.
- 100* Clnr. Cone.

Total Cones.

Tails

Ro.Clnr Tails
- 48* Regrind Clnr Tails 
- 100* Regrind Clnr Tails

Total Clnr Tails

Ro. Flot'n. Tails

Total Tails

Notes :
Feed sample is Comp 2
All assays marked with an "*"
Main test variable : Primary
Reagents used are Varsol @ 50

weight

g \

1412.4 100.00
1336.4 94.62

76.0 5.38

13.0 0.92 
63.0 4.46

32.1 2.27
30.9 2.19

8.5 0.60
22.4 1.59

13.4 0.95
9.0 0.64

3.8 0.27
5.2 0.37 

Weight \ Weight

Of Cones. %

63.31 2.27
26.43 0.95
10.26 0.37

100.00 3.59

0.92
0.60 
0.27

1.79

94.62

96.41

are calculated assays.
grind is 84.0 * - 48*
g/t, and MIBC as required.

Assay

* C(g)

3.79 *
0.34

64.54 *

1.41 
77.57 *

89.10
65.59 *

8.86
87.11 *

95.00
75.37 *

45.90
96.90 

Assay

* C(g)

89.10
95.00
96.90

91.46

1.41
8.86 

45.90

10.60

0.34

0.53

Dist'n.

*

100.0
8.5

91.5

0.3 
91.2

53.4
37.8

1.4
36.4

23.8
12.7

3.3
9.4

Dist'n.

*

53.4
23.8
9.4

86.5

0.3
1.4 
3.3

5.00

8.5

13.5
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ORTECH INT. LAB TEST No 3

26-Apr-90

BISSETT CREEK GRAPHITE METALLURGICAL RESULTS

Products

Head (Gale)
Ro. Flot'n. Tails
Ro i Flot'n. Cone.

Ro. Clnr. Tails
Ro . Clnr. Cone.

•H 48# Clnr. Cone.
- 48# Screen U'size

- 48ft Regrind-Clnr Tails
- 48ft Regrind-Clnr Cone.

- 48# +100S Clnr. Cone.
- 100ft Screen U'size

- 100ft Regrind-Clnr Tails
- 100* Clnr. Cone.

Combined Products

Concentrates

t 48# Clnr. Cone.
- 48ft +100* Clnr. Cone.
- 100ft Clnr. Cone.

Total Cones.

Tails

Ro.Clnr Tails
- 48ft Regrind Clnr Tails
- 100ft Regrind Clnr Tails

Total Clnr Tails

Ro. Flot'n. Tails

Total Tails

Weight

g
1415.0
1304.0
111.0

27.0
84.0

45.0
39.0

17.7
21.3

12.3
9.0

4.5
4.5

Weight \

Of Cones.

72.82
19.90
7.28

100.00

*

100.00
92.16
7.84

1.91
5.94

3.18
2.76

1.25
1.51

0.87
0.64

0.32
0.32

Weight

*

3.18
0.87
0.32

4.37

1.91
1.25
0.32

3.48

92.16

95.63

Assay

* C(g)

3.70 *
0.22
44.53 *

0.70
58.62 *

71.60
43.64 *

1.66
78.52 *

90.90
61.60 *

30.90
92.30

Assay

% C(g)

71.60
90.90
92.30

76.95

0.70
1.66

30.90

3.81

0.22

0.35

Dist'n.

%

100.0
5.5

94.5

0.4
94.2

61.6
32.5

0.6
32.0

21.4
10.6

2.7
7 .9

Dist'n.

*

61.6
21.4
7.9

90.9

0.4
0.6
2.7

3.58

5.5

9.1

i 
i
IL

Notes :
Feed sample is Comp 2
All assays marked with an "*" are calculated assays.
Main test variable : Primary grind is 68.5 * - 48ft
Reagents used are Varsol @ 50 g/t, and MIBC as required.
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cjR/VOlBENCH/hmb 26-Apr-90

ORTECH INT. LAB TEST No 4
BISSETT CREEK GRAPHITE METALLURGICAL RESULTS

Products

Head (Gale)
Ro'. Flot'n. Tails
Ro . Flot'n. Cone.

Ro . Clnr. Tails
Ro. Clnr. Cone.

* 48# Clnr. Cone.
- 48* Screen U'size

- 48# Regrind-Clnr Tails 
- 48* Regrind-Clnr Cone.

- 48* + 100* Clnr. Cone.
- 100* Screen U'size

- 100* Regrind-Clnr Tails
- 100* Clnr. Cone.

Combined Products

Concentrates

* 48* Clnr. Cone.
- 48* + 100* Clnr. Cone.
- 100* Clnr. Cone.

Total Cones.

Tails

Ro.Clnr Tails
- 48* Regrind Clnr Tails
- 100* Regrind Clnr Tails

Total Clnr Tails

Ro. Flot'n. Tails

Total Tails

Notes :
Feed sample is Comp 2
All assays marked with an "*"
Main test variable : Primary
Reagents used are Varsol @ 50

Weight

g *

1419.7 100.00
1336.0 94.10

83.7 5.90

15.5 1.09
68.2 4.80

40.6 2.86
27.6 1.94

9.2 0.65 
18.4 1.30

11.4 0.80
7.0 0.49

3.0 0.21
4.0 0.28

Weight * Weight

Of Cones. *

72.50 2.86
20.36 0.80
7.14 0.28

100.00 3.94

1.09
0.65
0.21

1.95

94.10

96.06

are calculated assays.
grind is 51.6 \ - 4 8*
g/t, and MIBC as required.

Assay

% C(g)

3.69 *
0.26
58.40 *

2.17
71.18 *

79.20
59.38 *

6.63 
85.76 *

94.30
71.86 *

46.60
90.80

Assay

* C(g)

79.20
94.30
90.80

83.10

2.17
6.63

46.60

8.46

0.26

0.43

Dist'n.

*

100.0
6.6

93.4

0.6
92.7

61.4
31.3

1.2 
30.1

20.5
9.6

2.7
6.9

Dist'n.

*

61.4
20.5
6.9

88.9

0.6
1.2
2.7

4.48

6.6

11.1
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CESL/VOlBENCH/hmb 

B., D. S ASSOC. LAB TEST No 7
BIS SETT CREEK

Products

Head (Calc)
Ro. Flot'n. Tails
Ro. Flot'n. Cone.

1st Ro. Clnr Tails
1st Ro . Clnr Cone.
2nd Ro. Clnr Tails 
2nd Ro. Clnr Cone

* 48ft 2nd Ro.Clnr Cone 
* 48ft Gravity Tails
t 48# Gravity Cone

- 48# 2nd Ro.Clnr Cone
- 48ft Regrind-Clnr Tails
- 48ft Regrind-Clnr Cone

- 48ft *100ft Clnr Cone
- 100ft Screen U'size

Tails

1st Ro. Clnr Tails
2nd Ro . Clnr Tails 
- 48ft Regrind-Clnr Tails

Total Clnr Tails

Ro. Flot'n. Tails

Total Tails

Notes :
Feed sample is Comp 1 
All assays marked with an "*" are
Primary grind is 61.6 * - 48ft
Reagent used is EKOF 452G @ 200

26-Apr-90

GRAPHITE METALLURGICAL RESULTS

Weight

g
4369.6
4155.8
213.8

56.6
157.2
13.9 
143.3

89.7 
55.4
34.3

53.6
4.9

48.7

30.3
18.4

\

100.00
95.11
4.89

1.30
3.60
0.32 
3.28

2.05 
1.27
0.78

1.23
0.11
1.11

0.69
0.42

Weight

*

1.30
0.32 
0.11

1.73

95.11

96.83

Assay

* C(g)

2.29 *
0.14

44.14 *

1.38
59.54 *
2.14 
65.10 *

67.48 * 
54.41
88.60

61.12 *
1.88
67.08 *

63.29
73.33

Assay

* C(g)

1.38
2.14 
1.88

1.55

0.14

0.17

Dist'n.

*

100.0
5.8

94.2

0.8
93.4
0.3 

93.1

60.4 
30.1
30.3

32.7
0.1
32.6

19.1
13.5

Dist'n.

*

0.8
0.3 
0.1

1.17

5.8

7.0

calculated assays.

g/t
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/VOlBENCH/hmb 26-Apr-90

B.,D.i ASSOC. LAB TEST No 8
BISSETT CREEK GRAPHITE METALLURGICAL RESULTS 

USING BEST OF REGRIND TESTS

Products

Head (Gale) 
Ro'. Flot'n. Tails 
Ro . Flot'n. Cone.

1st Ro. Clnr Tails 
1st Ro. Clnr Cone. 
2nd Ro. Clnr Tails 
2nd Ro . Clnr Cone

* 48ft 2nd Ro.Clnr Cone 
•K 48ft Gravity Cone 
* 4 8# Regrind Gravity Cone 
* 48ft Regrind Gravity Tail

- 48ft 2nd Ro.Clnr Cone 
- 48ft Regrind 1st Clnr Tails 
- 48ft Regrind 1st Clnr Cone 
- 48ft Regrind 2nd Clnr Tails 
- 48# Regrind 2nd Clnr Cone

- 48ft *100ft Clnr Cone 
- 100ft Screen U'size

- 100ft Regrind 1st Clnr Tail 
- 100ft Regrind 1st Clnr Cone 
- 100ft Regrind 2nd Clnr Tail 
- 100ft Regrind 2nd Clnr Cone

Combined Products:

Concentrates : 
* 48# Gravity Cone 
* 48ft Regrind Gravity Cone

Total * 48ft Clnr Cone 
- 48ft +100S Clnr Cone 
- 100ft Regrind 2nd Clnr Cone

Total Concentrates

Tailings : 
Total Clnr Tails 
Ro. Flot'n. Tails

Weight

g
23268.5 
22129.1 
1139.4

160.1 
979.3 
39.7 

939.6

656.8 
224.4 
384.5 
47.9

282.8 
27.1 

255.7 
4.6 

251.1

156.4 
94.7

4.9 
89.8 
1.7 

88.1

Cones Wt*

26.29 
45.05

71.35 
18.33 
10.32

100.00

*

100.00 
95.10 
4.90

0.69 
4.21 
0.17 
4.04

2.82 
0.96 
1.65 
0.21

1.22 
0.12 
1.10 
0.02 
1.08

0.67 
0.41

0.02 
0.39 
0.01 
0.38

0.96 
1.65

2.62 
0.67 
0.38

3.67

1.23 
95.10

Assay

* C(g)

3.65 * 
0.16 

71.50 *

1.43 
82.96 * 
4.47 

86.28 *

88.01 * 
96.34 
90.30 
30.60

82.25 * 
2.54 

90.70 * 
9.67 

92.19 *

94.70 
88.04 *

22.30 
91.62 * 
38.40 
92.65

96.34 
90.30

92.53 
94.70 
92.65

92.94

7.55 
0.16

Dist'n.

*

100.0 
4.2 

95.8

0.3 
95.6 
0.2 

95.4

68.0 
25.4 
40.8 
1.7

27.4 
0.1 

27.3 
0.1 

27.2

17.4 
9.8

0.1 
9.7 
0,1 
9.6

25.4 
40.8

66.3 
17.4 
9.6

93.3

2.5
4.2

Total Tails 96.33 0.25

Notes: Feed sample is Comp 2
Primary grind is 51.0 \ - 48ft
Reagent used is EKOF 452G Q 200 g/t
All assays marked with an "*" are calculated assays

6.7
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C^fcu/VOlBENCH/hmb 

BISSETT
B., D. 4 ASSOC. LAB TEST No 8 

CREEK GRAPHITE METALLURGICAL

26-Apr-90 

RESULTS
USING AVERAGE OF REGRIND TESTS

Products

Head (Gale)
Ro 1 . Flot'n. Tails
Ro . Flot'n. Cone.

1st Ro. Clnr Tails
1st Ro . Clnr Cone.
2nd Ro. Clnr Tails
2nd Ro . Clnr Cone

t 48# 2nd Ro.Clnr Cone
t 48ft Gravity Cone
* 48ft Regrind Gravity Cone
•f 48ft Regrind Gravity Tail

- 48ft 2nd Ro.Clnr Cone 
- 48# Regrind 1st Clnr Tails
- 48ft Regrind 1st Clnr Cone
- 48ft Regrind 2nd Clnr Tails 
- 48# Regrind 2nd Clnr Cone

- 48ft *100ft Clnr Cone
- 100ft Screen U'size

- 100ft Regrind 1st Clnr Tail
- 100ft Regrind 1st Clnr Cone
- 100ft Regrind 2nd Clnr Tail
- 100ft Regrind 2nd Clnr Cone

Combined Products:

Concentrates :
* 4 8ft Gravity Cone
•h 48ft Regrind Gravity Cone

Total + 4 8ft Clnr Cone
- 48# +100ft Clnr Cone
- 100ft Regrind 2nd Clnr Cone

Total Concentrates

Tailings :
Total Clnr Tails
Ro . Flot'n. Tails

Weight

g
23,266.7
22,129.1
1,137.6

160.1
977.5
39.7

937.8

657.0
223.3
399.9
33.8

280.8 
19.1

261.7
5.9 

255.8

166.5
89.3

3.6
85.7
1.6

84.1

Cones Wt*

25.56
45.77

71.32
19.05
9.62

100.00

*

100.00
95.11
4.89

0.69
4.20
0.17
4.03

2.82
0.96
1.72
0.15

1.21 
0.08
1.12
0.03 
1.10

0.72
0.38

0.02
0.37
0.01
0.36

0.96
1.72

2.68
0.72
0.36

3.76

1.13
95.11

Assay

* C(g)

3.67 *
0.16

71.88 *

1.43
83.42 *
4.47

86.76 *

88.50 *
96.34
88.67
34.75

82.70 * 
4.02

88.44 *
10.88 
90.23 *

90.97
88.84 *

22.30
91.64 *
38.40
92.65

96.34
88.67

91.42
90.97
92.65

91.45

7.06
0.16

Dist'n.

*

100.0
4.2

95.8

0.3
95.6
0.2

95.4

68.2
25.2
41.6
1.4

27.2 
0.1

27.1
0.1 

27.1

17.8
9.3

0.1
9.2
0.1
9.1

25.2
41.6

66.8
17.8
9.1

93.7

2.2
4.2

l 

l

Total Tails 96.24 0.24

Notes: Feed sample is Comp 2
Primary grind is 51.0 * - 48ft
Reagent used is EKOF 452G @ 200 g/t
All assays marked with an "*" are calculated assays

6.3
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CESL/VOlBENCH/hmb 26-Apr-90

B.,D.i ASSOC. LAB TEST No SB
BISSETT CREEK GRAPHITE METALLURGICAL RESULTS 

FOR 4- 48ft REGRIND/CLEANER FLOTN STUDY

Products

LONG REGRIND:

4- 48ft 2nd Ro.Clnr Cone 
4- 48ft Gravity Cone 
4- 48# Gravity Tail

4- 48# Regrind Screen O'size 
4- 48ft Regrind Screen U'size

Weight

g

103 
35 
67

60 
7

Assay Dist 'n.

* * C(g) *

.1 

.2 

.9

.2 

.7

100 
34 
65

58 
7

.00 

.16 

.84

.37 

.47

87 
96 
83

90 
30

.89 

.30 

.53

.30 

.60

100 
37 
62

60 
2

.0 

.4 

.6

.0 

.6

SHORT REGRIND:

+ 48ft 2nd Ro.Clnr Cone 
4- 48ft Gravity Cone 
4- 48ft Gravity Tail

4- 48ft Regrind Screen O'size 
4- 48# Regrind Screen U'size

Notes:
Relative differences in regrind conditions are as follows: 

Long regrind : 5 minutes using full regular mill charge 
Short regrind : 2 minutes using 1/2 of regular mill charge

102.4 
35.0 
67.4

64.4 
3.0

100.00 
34.16 
65.84

62.91 
2.93

89.00 
96.30 
85.22

87.10 
44.80

100.0 
37.0 
63.0

61.6 
1.5
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B.,D.fi ASSOC. LAB TEST No 8C
BISSETT CREEK GRAPHITE METALLURGICAL RESULTS 

FOR - 48* REGRIND/CLEANER FLOTN STUDY

Products

LONG REGRIND:

- 48ft 2nd Ro.Clnr Cone
- 48ft Regrind 1st Clnr Tails
- 48ft Regrind 1st Clnr Cone
- 48ft Regrind 2nd Clnr Tails
- 48ft Regrind 2nd Clnr Cone

- 48# +100* Clnr Cone
- 100ft Screen U'size

MEDIUM REGRIND:

- 48# 2nd Ro.Clnr Cone
- 48ft Regrind 1st Clnr Tails
- 48ft Regrind 1st Clnr Cone
- 48ft Regrind 2nd Clnr Tails
- 48tt Regrind 2nd Clnr Cone

- 48ft flOOft Clnr Cone
- 100ft Screen U'size

SHORT REGRIND:

- 48# 2nd Ro.Clnr Cone
- 48ft Regrind 1st Clnr Tails
- 48ft Regrind 1st Clnr Cone
- 48ft Regrind 2nd Clnr Tails
- 48ft Regrind 2nd Clnr Cone

- 48ft +100* Clnr Cone
- 100ft Screen U'size

Notes:
Relative differences in regrind conditions are as follows: 

Long regrind : 5 minutes using full regular mill charge 
Medium regrind : 5 minutes using 1/2 of regular mill charge 
Short regrind : 2 minutes using 1/2 of regular mill charge

Weight

g
49.0 

4.7 
44.3 
0.8 

43.5

27.1 
16.4

48.5 
3.4 

45.1 
0.8 

44.3

29.2 
15.1

48.0 
1.8 

46.2 
1.5 

44.7

30.3 
14.4

*

100.00 
9.59 

90.41 
1.63 

88.78

55.31 
33.47

100.00 
7.01 

92.99 
1.65 

91.34

60.21 
31.13

100.00 
3.75 

96.25 
3.13 

93.13

63.13 
30.00

Assay

% C(g)

82.26 
2.54 

90.72 
9.67 

92.21

94.70 
88.09

82.26 
4.45 

88.13 
10.60 
89.53

91.40 
85.90

82.26 
7.05 

85.19 
11.80 
87.65

87.30 
88.40

Dist'n.

%

100.0 
0.3 

99.7 
0.2 

99.5

63.7 
35.8

100.0 
0.4 

99.6 
0.2 

99.4

66.9 
32.5

100.0 
0.3 

99.7 
0.4 

99.2

67.0 
32.2
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CESL/VOlBENCH/hmb 26-Apr-90

B., D. S ASSOC. LAB TEST No 9 
BISSETT CREEK GRAPHITE METALLURGICAL RESULTS

Products

Head
Ro.Ro'.

1st
1st
2nd
2nd

(Gale) 1
Flot
Flot

Ro.
Ro.
Ro.
Ro .

'n. Tails . 1
'n. Cone.

Clnr Tails
Clnr Cone.
Clnr Tails
Clnr Cone

Weight

g
,957
,868

88

13
75
0

74

Assay Dist 'n.

* * C(g) *

.4

.5

.9

.7

.2

.3

.9

100.
95.
4.

0.
3.
0.
3.

00
46
54

70
84
02
83

3
0

75

1
89
6

89

.49 *

.04

.94 *

.15

.57 *

.23

.90

100
1

98

0
98
0

98

.0

.1

.9

.2

.7

.0

.6

Notes :

1

1

Switched 
Rougher

All

reagent to VARSOL/MIBC, added 80 g/t 
and Ro Clnr flotation only to observe
cone grade/recovery trends

other parameters (ie., grind/ density/ etc. )are the same as test No 8
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B Metallurgical Investigation and Plant Flowsheet Development for 
reSETT CREEK FLAKE GRAPHITE ORE
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TESTWORK FLOWSHEET DETAILS
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TESTWORK PROCEDURE 

Test No: M90-088 F8 Date: Feb 9/90

Purpose: As F7:1)lncrease size of test to 24 kg feed.
2)Screen 2nd cleaner cone into: 28,48,100,200 mesh.
3)Assay and hold 2nd cleaner cone size fractions.

(COMPOSITE 2. 1)
STAGE

Grind: 24 kg charge 
(Target: 95-980Xo -800 microns)

Flotation:
(float in 2 x 12 kg stages) 

Condition 
(Using 1 cubic foot machine)

Rougher

Condition

Scavenger 
(to barren tail)

1st Ro Cleaner

Condition

1st Ro Cleaner Scavenger

2nd Ro Cleaner

Condition

2nd Ro Cleaner Scavenger

Screening:
1 . Perform screen analysis on 2nd r 

(save all screen fractions and us 
2. Screen 2nd rougher cleaner cone

TIME 
(Minutes)

2.5

5

7.5

2

2

10

1

0.5

12

1

0.5

ougher cleane 
e for further te 
entrate into -H

ADDITIONS
g/tonne

150

15

15

15

ir concentrate 
istwork) 
48 mesh and

REAGENT
1/2 regular rod charge 
Large batch rod mill 
50-60^0 solids

pHs 7.3 
4007o solids 
EKOF 452 G

EKOF 452 G

p^ 7.5

EKOF 452 G

EKOF 452 G

-48 mesh
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TESTWORK PROCEDURE 

Test No: M90-088 F8 Date: FebS/QO

Gravity/Regrind/Screening Study:
1)investigate optimum regrind procedure for 448 mesh gravity 

tailings

STAGE

Gravity Concentration:
Hand Panning

Screening:

TIME
(Minutes)

ADDITIONS
g/tonne

1. Perform screen analysis on 448 mesh gravity tailings
(save all screen fractions and us

Long Regrind:
Regrind

Screen at 48 mesh

Short Regrind:
Regrind

Screen at 48 mesh

3 for further te

5

2.5

stwork)

REAGENT

+ 48 mesh graphite cone

1/2 of 448 mesh gravity tails
full ceramic charge

regrind discharge

1/2 of 448 mesh gravity tails
1/2 ceramic change

regrind discharge
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TESTWORK PROCEDURE 

Test No: M90-088 F8 R/C - 1 Date: Feb 15/90

Regrind/CIeaning Study:

Test R/C-1: Short Regrind

Investigate optimum regrind/cleaning procedure for 
-48 mesh Rougher 2nd Cleaner Cone

STAGE

Short Regrind:
Regrind

Screening:

TIME
(Minutes)

2

Perform screen analysis on regrind product
(Save all screen fractions and L

Cleaning Flotation:
-48 # Cleaner 1
Condition
Cleaner Scavenger

-48 # Cleaner 2
Condition
Cleaner Scavenger

Screening:

ise for cleanir

5
1

0.5

7
1

0.5

ADDITIONS
g/tonne

g flotation)

15

15

REAGENT

-48 mesh 2nd Ro CI Cone
1/2 ceramic charge
25-300/0 solids

pH- 5.7

i

EKOF 452 G

EKOF 452 G

Wet Screen Graphite -48 # 2nd Cleaner Concentrate at 100 mesh
(Save -100 # portion for future testwork)
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TESTWORK PROCEDURE 

Test No: M90-088 F8 R/C - 2 Date: Feb 15/90

RegrinoVCIeaning Study:

Test R/C-2: Intermediate Regrind

Investigate optimum regrind/cieaning procedure for 
-48 mesh Rougher 2nd Cleaner Cone

STAGE

Medium Regrind:
Regrind

Screening:

TIME
(Minutes)

5

Perform screen analysis on regrind product
(Save all screen fractions and L

Cleaning Flotation:
-48 # Cleaner 1
Condition
Cleaner Scavenger

-48 # C leaner 2
Condition
Cleaner Scavenger

Screening:

ise for cleanir

5
1
3

4.5
1

1.5

ADDITIONS
g/tonne

g flotation)

15

15

REAGENT

-48 mesh 2nd Ro CI Cone
1/2 ceramic charge
25-30y0 solids

ph^ 5.7

EKOF 452 G

EKOF 452 G

Wet Screen Graphite -48 # 2nd Cleaner Concentrate at 1 00 mesh
(Save -100 # portion for future testwork)
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TESTWORK PROCEDURE 

Test No: M90-088 F8 R/C - 3 Date: Feb 15/90

Regrind/Cleaning Study:

Test R/C-3: Long Regrind (extra ceramic charge)

Investigate optimum regrind/cleaning procedure for 
-48 mesh Rougher 2nd Cleaner Cone

STAGE

Long Regrind:
Regrind

Screening:

TIME
(Minutes)

5

Perform screen analysis on regrind product
(Save all screen fractions and i

Cleaning Flotation:
-48 # Cleaner 1
Condition
Cleaner Scavenger

-48 # C leaner 2
Condition
Cleaner Scavenger

Screening:

ise for cleanir

4.5
1
3

4
1
1

ADDITIONS
g/tonne

g flotation)

15

15

REAGENT

-48 mesh 2nd Ro CI Cone
full ceramic charge
25-3007o solids

pl^ 5.6

EKOF 452 G

EKOF 452 G

Wet Screen Graphite -48 # 2nd Cleaner Concentrate at 100 mesh
(Save -100 # portion for future testwork)



1
1 TESTWORK PROCEDURE

I Test No: M90-088 F8 Date: Feb 15/90

-100 Mesh Flotation:

| 1)Utillize most rigorous regrind (full ceramic charge, 5 minutes) 
2)Standard 2-stage cleaning flotation

i
i
i
i
i
i
1
I
i
i
i
i

STAGE

Combine -100# 2nd Cleaner Cones

Screening:

TIME
(Minutes)

from R/C-1, R

ADDITIONS
g/tonne

/C-2, R/C-3

1 . Perform screen analysis on -1 00 mesh product from R/C-1 , F 
(save all screen fractions and use for further testwork)

Long Regrind:
Regrind

Screening:
1 . Perform screen analysis at 400 m

5

eshon-100niesh regrind p
(save all screen fractions and use for further testwork)

Cleaning Flotation:
-100# Cleanerl
Condition 
Cleaner Scavenger

-100# Cleaner 2
Condition
Cleaner Scavenger

5
1 

0.5

7
1

0.5

15

15

REAGENT

l/C-2, R/C-3

Total -100# product 
full ceramic charge

roduct

regrind product

EKOF452G

EKOF452G

i
i
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CRAIG LEITCH, Ph.D. Qeotogut
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Vancouver Petrographies Ltd
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KEN E. NORTHCOTE, Ph.D. Gwxogi* PHONE (604) 888-1323
FAX. (604) 888-3642

Report for: Dave Cope land,
C. E .C. Engineering Ltd.,
1270 - 601 West Hastings Street invoice 8779
VANCOUVER, B.C. January 1990

Project: Bissett Creek Graphite
(Phone

Samples: 44395,

Summary:

684-6328)
44396

Sample 44395 is a graphitic quartzo-f eldspathic schist dominated
by quartz, plag ioclase, and microcline, with minor biotite,
tremol ite/actinolite, pyrrhotite, and graphite, and accessory sphene.
Graphite forms
other minerals.
graphite flakes

slender flakes which generally are not intergrown with
Foliation is defined by orientation of slender

, and less commonly by orientation of biotite.

Sample 44396 is a graphitic quartzo-f eldspathic schist, which is
similar to Sample 44395, but contains more biotite and less sphene,
and lacks tremol ite/actinolite . Foliation is defined by parallel
orientation of
microcline .

biotite and graphite flakes and by lenses rich in

Graphite generally forms slender, planar flakes averaging
0.3-1.5 mm long and 0.03-0.07 mm wide. These commonly occur adjacent
to flakes of biotite of similar size or are associated with

1

1
1
1
1
1
l 1

patches of pyrrhotite. Such grains would be separated 'readily from
biotite and pyrrhotite by crushing. Much less commonly, books of a
few flakes are
biotite occurs

contorted or warped, and minor quartz or less commonly
between the individual flakes.

Photographs were taken to illustrate typical textures of
graphite.

{^••H

(U^iL,s
jBolnn G . Paytfe
604-986-2928
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Sample 44396 Graphitic Quaxtzo-feldspathic Schist with Biotite and
Pyrrhotite

The sample is similar to 44395, but contains more biotite and 
Ti-oxide, and less sphene, and lacks tremolite/actinolite. Foliation 
is defined by parallel orientation of biotite and graphite flakes and 
by lenses rich in microcline.

quartz 30-351 chalcopyrite minor
plagioclase 30-35 hornblende(?) minor
microcline 15-17 chlorite trace
biotite 10-12 zircon trace
pyrrhotite 3- 4
graphite 3- 4
apatite 0.4
sphene 0.2
Ti-oxide 0.1

Quartz forms anhedral grains averaging 0.3-1 mm in size.
plagioclase forms anhedral, equant grains averaging 0.5-1 mm in 

size, with a few up to 2 mm across. Alteration is very slight to 
extremely fine grained sericite.

Microcline forms anhedral grains averaging 0.3-1 mm in size. In 
a few lenses it is concentrated with less quartz and plagioclase; 
in these, microcline grains are up to a few mm across.

Biotite forms subhedral flakes averaging 0.3-1 mm long. It is 
concentrated moderately in a few lenses up to l mm wide parallel to 
foliation of subparallel flakes. Pleochroism is from pale straw to 
light/medium orangish to reddish brown.

pyrrhotite forms anhedral grains averaging 0.1-0.5 mm in size, 
with a few up to l mm across. Many patches are associated with 
biotite and/or graphite flakes.

Graphite forms slender flakes averaging 0.5-1.5 mm long and 
0.03-0.05 mm wide. Many flakes are planar, and a small percentage are 
moderately warped. Most flakes are associated with biotite as 
parallel flakes and some flakes are associated with pyrrhotite. A few 
books are warped slightly to moderately, and contain minor, very fine 
grained quartz between individual flakes.

Accessory minerals commonly are associated with clusters of one 
or more of biotite, pyrrhotite, and graphite.

Apatite forms disseminated, anhedral to subhedral grains 
averaging 0.1-0.25 mm in size, with a few up to 0.3 mm long, and one 
equant grain 0.5 mm across.

Sphene forms anhedral grains averaging 0.05-0.15 mm in size, 
with a few up to 0.4 mm across. In some biotite-rich patches, sphene 
forms slender, wedge-shaped interstitial grains between biotite 
flakes. Locally it forms thin rims on pyrrhotite grains.

Ti-oxide forms a few anhedral grains averaging 0.2-0.4 mm in 
size. it has a deep purplish grey color in transmitted light and a 
light bluish grey color in reflected light. Some Ti-oxide grains are 
rimmed by sphene.

Hornblende(?) forms a few anhedral grains up to 0.7 mm in size. 
It is altered completely to an aggregate of cryptocrystalline, light 
brown chlorite(?) .

Chalcopyrite forms anhedral grains averaging 0.05-0.1 mm in size 
associated with pyrrhotite, and mainly along borders of pyrrhotite 
patches.

Zircon forms a few anhedral grains up to 0.05 mm in size.
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Sample 44395 (page 2)

Pyrrhotite forms anhedral to subhedral, equant grains, and 
elongate lenses averaging 0.5-1 mm in size. Associated with some 
pyrrhotite patches are irregular patches of bright orange-brown 
l imonite .

Sphene forms anhedral to subhedral grains averaging 0.1-0.3 nun in 
size, with a few up to 0.9 mm long. They are associated mainly with 
actinolite and biotite.

Apatite forms subhedral, stubby prismatic grains averaging 
0.05-0.07 mm in length, and a few clusters of elongate prismatic 
grains up to 0.3 mm long associated with graphite. A few equant 
grains are up to 0.3 mm in cross section. One subhedral prismatic 
grain 0.4 mm long is associated with pyrrhotite and biotite.

Clinozoisite forms clusters up to 0.4 mm in size of extremely 
fine to very fine grained aggregates. It is concentrated strongly in 
one band parallel to foliation in which it forms very fine grained 
aggregates intergrown coarsely with tremolite/actinolite and pyrrhotite

Chlorite forms a few flakes up to 0.2 mm in size associated with 
pyrrhotite or tremolite/actinolite. Some of it is secondary after 
biotite.

Zircon forms a few equant, anhedral grains averaging 0.02-0.03 mm 
in size, mainly enclosed in biotite, and commonly having dark 
pleochroic halos. A few subhedral, prismatic grains are up to 0.15 mm 
long .

Chalcopyrite forms a few anhedral, equant grains averaging 
0.02-0.05 mm in size associated with pyrrhotite.
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Sample 44395 Graphitic Quartzo-feldspathic Schist with Biotite, 
ft Tremolite/Actinolite, and pyrrhotite

The rock is a moderately foliated schist dominated by quartz, 
plagioclase, and microcline, with minor biotite, tremolite/actinolite, 
pyrrhotite, and graphite, and accessory sphene. Graphite forms slender 
flakes which generally are not intergrown with other minerals. 
Foliation is defined by orientation of slender graphite flakes, and 
less commonly by orientation of biotite.

quartz 30-351
plagioclase 25-30
microcline 15-17
biotite 6- 8 
tremolite/actinolite 5- 7
pyrrhotite 4- 5
graphite 3- 4
sphene 0.8
apatite 0.3
clinozoisite 0.2
chlorite 0.1
epidote minor
zircon trace

Quartz forms anhedral grains averaging 0.3-0.5 mm in size; 
and is concentrated in lenses and patches parallel to foliation in 
which grains are up to 2.5 mm long.

Plagioclase forms anhedral grains averaging 0.7-1.2 mm in size, 
with a few up to 2.5 mm across. Alteration is slight to extremely 
fine grained flakes of sericite, and less commonly to very fine 
grained aggregates of epidote. AS few grains adjacent to microcline 
grains contain minor myrmekitic quartz in elongate lenses.

Microcline forms anhedral grains averaging 0.5-1.5 mm in size. 
It is concentrated strongly in a few bands parallel to foliation.

Biotite is concentrated in certain layers, commonly with 
quartz and microcline. it forms stubby to slender flakes averaging 
0.3-0.8 mm in length, with a few up to 1.5 mm long. Pleochroism is 
from nearly colorless to light orangish brown. Flakes commonly are 
concentrated in clusters and some are associated with .graphite.

Tremolite/actinolite forms subhedral to anhedral, equant to 
prismatic grains averaging 0.5-1 mm in size. They commonly are 
concentrated in clusters of a few to several grains, associated with 
which commonly are flakes of graphite and grains of sphene, 
pleochroism is weak and the color is pale green. Some grains are 
altered in irregular patches to cryptocrystalline aggregates of light 
to medium green chlorite/amphibole, commonly stained orangish brown by 
limonite.

Graphite f orms slender flakes averaging 0.5-1.5 mm long and 
0.03-0.07 mm wide. A few flakes average 0.3-0.5 mm long and 0.02-0.03 
mm wide. it commonly is concentrated moderately in clusters of flakes 
which are associated with patches of pyrrhotite and/or flakes 
of biotite. A few clusters of smaller graphite flakes are bent 
moderately; intergrown with some of these clusters are lenses of very 
fine grained quartz. A few other bent clusters are associated with 
clusters of tremolite/actinolite. A few clusters of graphite flakes 
are intergrown with pyrrhotite.

(continued)
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Note: Pho
V\ sa /™*k? a C .

and

Photo Sample

0 44395-A

1 44395-A

2 44395-A

3 44395-B

4 44395-B

5 44395-B

6 44396-A

7 44396-A

8 44396-A

9 44396-A

10 44396-A

11 44396-A

12 44395-B

13 44395-B

LIST OF PHOTOGRAPHS

Photo numbers refer to numbers on negative film and on 
backs of prints. Photos were taken in combined reflected 
and transmitted light unless indicated otherwise.

Description

graphite flakes and pyrrhotite in
feldspar-quartz-biotite. reflected light.
Length of photo (LOP): 1.52 mm (100X)

graphite flakes (some contorted) and pyrrhotite in 
feldspar-quartz, reflected light. 
LOP: 3.04 mm (50X)

graphite flakes, pyrrhotite in feldspar-quartz- 
biotite; LOP: 3.04 mm (50X )

similar to Photo 2; LOP: 3.04 mm (50X)

similar to Photo 2; LOP: 3.04 mm (50X)

same as Photo 4; LOP: 1.52 mm (100X)

graphite, pyrrhotite, Ti-oxide (bluish grey) in 
feldspar-quartz-biotite; LOP: 1.52 mm (100X)

pyrrhotite and minor chalcopyrite in 
feldspar-quartz-biotite-(sphene); 
LOP: 0.61 mm (250 X)

graphite with biotite and sphene in feldspar-quartz; 
transmitted light only; LOP 0.61 mm (250X)

graphite flakes (some contorted) with plagioclase 
and biotite; transmitted light only; 
LOP: 0.61 mm (250X)

graphite flakes, pyrrhotite (with minor 
chalcopyrite), Ti-oxide rimmed by sphene in 
feldspar-quartz-biotite; LOP: 1.52 mm (100X)

clusters of graphite flakes, minor pyrrhotite in 
feldspar-quartz-biotite; LOP: 1.52 mm (100X)

graphite with sphene and tremolite-actinolite in 
quartz-feldspar-biotite; transmitted light only; 
LOP: 0.61 mm (250X)

graphite flakes in biotite; equant pyrrhotite in 
feldspar-quartz; tiny zircon with dark, pleochroic 
halo in biotite; transmitted light only; 
LOP: 0.61 mm (250X)
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Metallurgical Investigation and Plant Flowsheet Development for 
BISSETT CREEK FLAKE GRAPHITE ORE

60 TON BULK SAMPLE REPORTl
f R.M. BLAIS AND ASSOCIATES
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60 TON BULK SAMPLE 
REPORT

BISSETT CREEK GRAPHITE PROJECT 

MARIA TOWNSHIP, ONTARIO

for 

NORTH COAST INDUSTRIES LTD.

by 

R.M. BLAIS S ASSOCIATES LTD.
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REPORT

60 TON BULK SAMPLE

Bissett Creek Graphite Project 
Maria Township - Renfrew County 
Province of Ontario

The following report summarizes the Sampling Program carried out by 
R.M. Blais and Associates Ltd. for North Coast Industries Ltd. 
during the period from December 27th, 1989 to January 10th, 1990. 
This program is referred to as 60 Ton Bulk Sample.

Sample area of 60 Ton Bulk Sample is located at North end of PLUG 
TRENCH in vicinity of Diamond Drill Hole 85-90. Plug Trench Area 
is located on unpatented mining claim E.O.608347. This open cut 
plug trench is located on the eastern side of the proposed open pit 
and was selected because of the density of drill holes in the area 
and the ability to achieve a reasonable depth of cut into the ore 
zone.

The bulk sample pit area was surveyed and tied into the existing 
mine co-ordinate grid system. Elevations were taken to establish 
vertical control related to existing topographic features, diamond 
drill and percussion holes. At this time, the first sampling was 
completed. Sample series A-E were taken at the bottom of the 
existing cut.

The excavating program was carried out during December 27, 1989 to 
January 10, 1990. With the pit laid out and overburden excavated, 
an area of approximately 14 feet by 20 feet by 5 feet deep was 
drilled and blasted. This yielded approximately 122 short tons of 
ore that was excavated with a John Deere 892 Hydraulic backhoe 
equipped with a 1-1/2 cu. yd. bucket. Ore muck was loaded into 
four tandem trucks and transported to Birch's Road yard in North 
Bay and dumped. It is estimated that 80 to 90 short tons were 
dumped at the North Bay yard. Sample series 010 to 015 were taken 
after blasting and excavation on the new pit floor and samples 021 
to 024 were taken as face samples around the perimeter of the new 
pit.

Run of mine ore was loaded into three tandem trucks on January 8th, 
1990 and sent to a crushing operation in the Huntsville area. 
Three truck loads were crushed to 4 1/2" minus material. Trucks #1 
and #2, carrying crushed material, continued on to pilot plant 
facilities at Ortech International in Mississauga, Ontario for mill 
testing.
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NORTH COAST INDUSTRIES LTD.

8ISSET CREEK PROPERTY ' MARIA TWP., 
ONTARIO

LOCATION

SCALE

1:7,500,000

DATE

Jan. '85

NTS.

31L/IE

FIG. NO

1
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Truck #3 returned to North Bay with crushed material and dumped th 
load at the Birch's Road yard. The crushed material from Truck #2 
and the remaining run of mine ore is now stored at Bakke 1 
Transport yard in North Bay.

The material at Ortech was then placed in 45 gal. drums for ease c 
handling. Of this material, some 20 tonnes was shipped to Bacc 
Donaldson on February 4, 1990. On March 2 6, 1990, a further : 
tonnes were shipped from Birch's Road yard.

Summary of samples and assay results are outlined on Summary Ass. 
Sheet - 60 ton Bulk Sample - January 1990 attached to this repor

The following is a list of equipment and work crew members used 
the sampling program.

EQUIPMENT

John Deere 892 - l 1/2 cu. yd. Hydraulic Backhoe
185 CFM Diesel Compressor (2 Jack Hammers, Oilers, Hose, etc.)
Blasting Supplies
1989 4X4 3/4 ton CMC Truck
4 Tandem Trucks

WORK CREW

R.M. Blais 
B. Belanger 
A. Waldriff 
R. Scanlon 
D. Priolo

Supervisor
Driller
Driller
Blaster
Backhoe Operator

FLANS

1.
2.
3.
4.
5.
6.

Property plan showing location performed work
Location Plan showing Sampling Pit Location
Summary Assay Sheets
Certificate of Analysis
X-Sections (2 Pages)
Detail Plan (Scale l" * 10') showing Sample and As
Locations and other details

Report Date: February 1990
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Sample

A

B

C

D

E

010
Oil
012
013
014
015

018

019

020

021
022
023
024
025

f

028

029

030

031

IY ASSAY S

No rt li
Lab

L.o.r.
3.82

3.67

3.91

3.70

4.26

3.72
3.56
3.91
3.46
3.12
3.70

3.27

3.39

3.85

3.49
3.60
3.36
3.77
3.47

3.51

3.68

3.61

HEET - 60
JA1

Coast

ccm
3.52

3.36

3.52

3.26

3.85

3.58
3.39
3.71
3.17
2.84
3.25

3.29

3.22

3.78

3.49
3.58
3.16
3.74
3.37

3.75
j

3.61

3.48

3.40

TON BULK
TOARY 1990

Lakefield
LEGO

c(g^

3.06

3.23

3.07

2.94

3.60

3.31
2.97
3.48
2.61
2.64
2.87

2.97

3.04

3.62

3.25
3.41
2.34
3.60
3.18

3.51

3.54

3.3L

3.16

SAMPLE

Grab Sample Top End Plug
Trench at Swamp

Grab Sample Top End Plug
Trench at Swamp
Grab Sample Top End Plug
Trench at Swamp
Grab Sample Top End Plug
Trench at Swamp
Grab Sample Top End Plug
Trench at Swamp

See Attached Sketch

See Attached Sketch

Truck #1 ROM from 60 Ton
Bulk Sample (RMB Yard)
Truck #2 ROM from 60 Ton
Bulk Sample (RMB Yard)
Truck #3 ROM from 60 Ton
Bulk Sample (RMB Yard)
East Face- Jan 1990 Trench
West Face-Jan 1990 Trench
North Face- Jan 1990 Trench
South Face-Jan 1990 Trench
200 Ib. Mini Bulk Shipped
by Purolator to ORTECH
Truck #4 ROM from 60 Ton
Bulk Sample (RMB Yard)
Truck #1 Crushed -4-1/2"
Hauled to ORTECH (in bldg)
Truck |2 Crushed - 4-1/2"
Hauled to ORTECH (outside)
Truck #3 Crushed - 4-1/2"
Hauled Back to RMB Yard

i 
i

Average of 23 samples —3.18

Carbon (Total) 
Carbon (Graphitic)
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I ^H^^^"^ A DIVISION OF FALCONBRIDGE LIMITED 

P.O. Box 430. 185 Concession SL, LAKEFIELD, ON KOL2HO

No.: 5166

Phone: (705) 652-3341 , Facsimile: (705) 652-6365 , Telex: 0696-2842

1 CERTIFICATE

1 North Coast Industries
" 1201 - 601 Vest Hastings

OF ANALYSIS

Date: December 22, l 1?:?'?
Sample Received: November 20, 1935

— Price Vaterhouse Centre., Vancouver, BC V6B SAG No. of Samples: li
1
™ Mr. Dave Copeiand
B Samples submitted to us show results

| Dee. 13/89
A

1 l

| D
E

L Dsc. IS/89 
B 010

Oil
m 0 12
" 013

014
1 G 15

. Totals:

1

1

1

1

|* R. M.
Additional Copies to

as follows:

c (T) TJ c

3.52
3.36
3. 52
3.26
3.85

3.58
3.39
3.71
3.17
2.34
3.25

11

Blois

Our Reference No.: 353342 1
Your P.O. No.:

(S) K

3.06
3.23
3.07
2.94 ,
3.60

3.31
2.97
3.48 
2.61
2.64
^ *5^

11

f]rg}/^)
Si^ntd^^^fcrf Ct '"H * — — ___

I NOTE: Rejects will be discarded after 6 months 
Please, inquire about our long-term storage facilities i v Carr- Maaas-^r- - A^SA-J- c^rvi,--*v
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iKEFiELD RESEARCH
A DIVISION OF FALCCNBfliDGE LIMITED 

l P.O. Box 430, 185 Concession St. LAKEFIELD, ON KOL2HO 
Phone: (70S) 552-3341, Facsimile: (705) 652-6365 , Talax: 0696-2842

No.: 5235

CERTIFICATE OF ANALYSIS

•North Coast Industries Ltd.
1201-601 West Hastings St., Pries Waterliouse Centra
Vancouver, B. C., V6B 5A5

Mr. Dave Coupland
Samples submitted to us show results as follows:

C(T)

l
l

C(G) S

Data:
Sample Received:

No. of Samples:
Our Referenca No.:

Your P.O. No.:

January li, 1990 
January S., 1990

1
1
L
g

i
f -

018
019
020
021
022
023
024 
025 
026 (o i. t)

Totals:

3.29
3.22
3.78
3.49
3.58
3.16
3.74 
3.37 
3.75

3

2.97
3.04
3.62 . ,.
3.25
3.41
2.34
3.60 
3.18 
3. SI

9



' " *"—i • i.vk.i—' i iL—v^i—,/ \i i v^ i i N"0 * c;"}*z(~
A DIVISION OF FALCCNBaiDGE UMITtO a^OO

l P.O. Box 430, 185 Concession St.. LAKEFELD, ON KOL 2HO '
Phone: (70S) 552-3341, Facsiirile: (705) 652-6365 ,Tstex: 0635-2842 -

CERTIFICATE OF ANALYSIS ;

Mortn Coast Industries Ltd. Dats: January i i, mo
1201-601 West Hastings St., Pries Vaterhouse Centre Sample Received: Jcmtiar^ 8 i 1 9 ,0
Vancouver, B. C., V6B 5A6 No. of Samples: ^ ;

Our Reference No.: ^053450 j
Mr. Dave Coupland Your P-Q- No - : ' !

Samples submitted to us show results as follows:

l 

l 

l 

l 

l 

l
t

r

r.

l 
l 
l 
l 
l 
l 
l

Sample C(T) K C(G) X

018 3.29 2.97
019 3.22 3.04
020 3.78 3.62
021 3.49 3.25
022 3.58 3.41
023 3.16 2.84
024 3.74 3.60
025 3.37 3.18
026 (02.*) 3 .75 3.51 

	TotGLr: 9 9

\dditiotial Copies toMr ' W. Moffat
Rejects will be discarded after 6 months 

lease, inquire about our long-term Storage facilities



KEFIELD RESEARCH
m ^—,— -^ A DIVISION OF FALCONBRIDGE UMITED 
•P.O. Box 43^185 Concession St. LAKEFIELD. ON KOL2HO 
^hono: (70S) 652-3341, Facsimle: (705) S52-6365 . Tatex: 0656-2842

No.: 5308

l 

l 

l 

l

CERTIFICATE OF ANALYSIS

North Coast Industries Ltd.
1201-601 West Hastings St., Price Waterhouse Centre
Vancouver, B. C., V6B SA6

Mr. Dave Coupland
Samples submitted to us ihow results as follows:

Sample C(T) Z C(f) 7J

Daw: January 24, 1990 
Sampte Received: January I V, 1 9:? C

No. of Samples: f, 
Our Reference No.: 30335511 

Your P.O. No.:

1
1

!

1! "

1

029
030
031 
032
033
034 

Totals:

2.61
3.48
3.40 
2.04
2.04
2.32

3.54
3.31
3.16

—— -N ;

1.83 j -. a is t k. S^^IP^t" l fje 7 a vl~ ^1.92 r
2.15J 

6

ii

i 
t'

t
\

l 
l 
l
l
lddiiional Copies toMr. W. Moffat Signed;/-

•SOTE: Rejects will be discarded after 6 months 
Please, inquire abcmt our long-term storage facilities A. E. Carr, Manager - Assay
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ASSAY VALUES

C (g) "/.

3.06

3.23

3.07 
2.9*5- 

3.6O

SAMPLE

AVG. - 3. f 8

tP-10j

(ojjl

io^I 

foTsl

C (g) ^

2.3;
2.97 
3.^-3 

Z.61 
2.64-
Z. 37

SAMPLE 

raz?] (EAST) 

{O^ZJCwesr) 

|oZ3](MOgrrH)

JOZ-*-' C^OOTH)

Cfa)^

3.Z5 
3.^-i 
z.3^- 

3.GO

A.VS-- 3 .ZQ

OF ALL

NOTg :

0 SAMPLES [A]--d] TAKS^ @ BOTTOM EXISTING
"BSR3RE BULK SAMPLE CXCAVAHOlV. 

© SAMPLES

AVQ.- 2-98

s 3.! S

SAMPLES JQ2.U —

6O-TQH BULK SAMPLE CJANUAfiTr" 1590^

\
t\

8 iflo"

DDK 85-3O
O' - q

I

07
. -" i. l

2..

94-5 ~

335 ~

930 -

i
i OtT AVS. CCa)7o s 3. IS 

(!S IU
—r 
M

320 -

RM. Blais S Associates Ltd. 
C.E.C Engineering Ltd.

North Coast Industries Ltd.

60-TON Bulk Sample Location 

BISSETTE CK. GRAPHITE PROJECT
MARIA TWP., ONTARIO

Date: April, 1990
Sca!e: l inch = 10 feet

Dwg. No.
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Vancouver Petrographies Ltd.
JAMES VINNELL, Manager 

JOHN G. PAYNE, Ph D Geologist 

CRAIG LEITCH, Ph.D Geologist 

JEFF HARRIS, Ph.D. Geologist

KEN E. NORTHCOTE, Ph D Geologist

Report for: Ed Henrioulle,
Bacon, Donaldson 6 Associates, 
12271 Horseshoe Way, 
RICHMOND, B.C., V7A 4Z1

P.O. BOX 39
6080 GLOVER ROAD,
FORT LANGLEY, B.C.
VOX 1JO
PHONE (604) 888-1323
FAX. (604) 888-3642

Invoice 
February

8823
1990

Sample: M90-088 JA&-RO Tails 

P.O.: 32717

Purpose:

To analyze nine size fractions of tailings for graphite content, 
and to compare the results with those of the Leco method (average 
0.111) and the Double L.O.I, method (average 1.11).

Method:

Polished thin sections were made for the following size 
fractions:

428, 435, 448, 465, 4100, 4150, 4200, 4325, -325.

Traverses were made across the sample to cover 90-95% of the 
total area of the section; for coarser samples these were made using a 
4X objective lens (field of view ^ 3 0 sq.mm), and for finer samples 
with a 10x objective lens (field of view = 9.1 sq.mm).

in the coarsest sample, individual particles were counted and 
their average size noted. In finer samples, the density of particles 
was measured at several points in the section, and the average 
particle size were measured. These results were used to calculate the 
total area of particles along the traverse lines.

The size and shape of graphite grains and aggregates was recorded 
in five size categories and in two shape categories. Size fractions 
are as follows:

0.03-0.05 mm, 0.05-0.1 mm, 0.1-0.2 mm, 0.2-0.3 mm, 0.3-0.4 mm 

The two shape categories are as follows:

1) flakes (average length to width ration 3/1 to 5/1) ,
2) equant patches (average length to width ratio 1/1 to 2/1).
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i
,- A very few string-like fibers are up to a few mm long. These may 
L be of something like cotton.

One equant tabular particle 0.2 mm across may be of plastic. It
i is colorless and isotropic.
m ^ * , xi

l 

l 

l

l 
i 
i

2.

Other tabular wood fragments averaging 0.4-0.8 mm in size show a 
similar elongate cellular structure. A few fragments show cross 
sections of the cells. Some tabular fragments are warped moderately. 
Most are stuck moderately firmly to graphite flakes. Tabular 
fragments commonly have ragged ends. A few fragments have an unusual 
cellular structure, which may represent a different type of wood 
(one has a texture resembling cactus wood).

Biotite forms equant flakes averaging 0.4-0.8 mm across. The 
color ranges from light to medium/dark brown to slightly reddish 
brown. Commonly flakes are locked electrostatically to graphite 
flakes of similar size.

Several flakes averaging 0.1-0.5 mm in size are of 
colorless muscovite to pale brown phlogopite.

One paper? fragment contains a dense core 0.2 mm across of white 
material with a high internal reflection. A few wispy, colorless, 
fibrous strands up to 0.3 mm long extend outward from the core. This 
may be a fragment of the filter.

A few flakes of an unknown material are isotropic and medium 
brown in color. These have a mottled texture. When touched with a 
needle one broke along the fracture shown in the photograph, it has an 
unusual rippled texture and contains spots of highly reflective 
material. They do not c]ing to graphite flakes. These may represent a 
manufactured product.

1(1
,/fohn G. Payne 
604-986-2928
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photos
noted .

Number

0

1

2

3

4

5

6

7

8

9

10

11

12

13

Photographs

Numbers refer to number on negative and on back of print. All 
photos were taken with transmitted and reflected light except where

Description

Wood fragment locked between three graphite fragments. 
Length of photo: Length of photo: 1.52 mm.

Fragment of filterM?) 0.4 nun across with graphite flakes 
and one biotite flake. Length of photo: 1.52 mm.

Red-brown biotite flake with graphite flakes. 
Length of photo 1.52 mm.

Wood fragment locked on graphite flake. 
Length of photo 0.6 mm.

Biotite flake beneath graphite flake, electrostatically held 
together. Length of photo 1.52 mm.

Wood fragment and biotite flake with graphite flakes. 
Small fibrous fragment in corner. Length of photo 1.52 mm.

Tabular wood fragment with graphite flakes. 
Length of photo 0.6 mm.

Tabular wood(?) fragment locked between two graphite flakes. 
The texture of this fragment resembles that of cactus wood. 
Length of photo 1.52 mm

Elongate fibrous wood fragment, bent, stuck to large graphite 
flake. Smaller equant wood fragment. 
Length of photo 0.61 mm.

Tabular fragment of unknown material showing rippled surface 
and fracture produced by pin, and graphite flake. 
Length of photo 0.6 mm.

Elongate fibrous wood fragment, free of graphite. 
Length of photo 1.52 mm.

Biotite flake and two fibrous wood fragments with graphite 
flakes. Length of photo 1.52 mm.

Tabular wood fragment, warped moderately, with graphite 
flakes. Length of photo 0.6 mm.

Biotite flake and equant wood fragment with graphite flakes. 
Transmitted light only. Length of photo 1.52 mm/



l Metallurgical Investigation and Plant Flowsheet Development for 
BISSETT CREEK FLAKE GRAPHITE ORE
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Metallurgical Inyestigation and Plant Flowsheet Development for 
CREEK FLAKE GRAPHITE ORE
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l Metallurgical Investigation and Plant Flowsheet Development for 
BKSETT CREEK FLAKE GRAPHITE ORE
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FROM 2.13.1990 10:13 P. 2

W Vancouver Petrographies Ltd.
JAMES VINNELL,
JOHN Q. PAYNE, Ph.o. tuotoow
CRAIO LEITCH,
JEFF HARRIS, Pro
KEN E. NORTHCOTE, PI. D. a***,*

Report for: Ed Henrioulle,
Bacon, Donaldson * Associates, 
12271 Horseshoe way, 
RICHMOND, B.C., V7A 4Z1

RO. BOX 39
6080 OLOVSft ROAD.
FORT LANGLEY, B.C.
VOX1JO
PHONE (604) 888.1323
FAX.. (804) 868*3842

invoice 8823 
February 19JB3

Sample: M90-088 jtf-Ro Tails 

P.O.: 32717

purpose:

To analyze nine size fractions of tailings for graphite content, 
and to compare the results with those of the Leco method (average 
fl.11%) and the Double L.O.I, method (average l.n).

Method:

polished thin sections were made for the following size 
fractions:

+ 2S, , +4S, +6S, + 100, -(-150, *200, + 32S, -325.

Traverses were made across the sample to cover 90-95% Of the 
total area of the section; for coarser samples these were made using a 
4X objective lens (field of view = 3 0 sq.rora) , and for finer samples 
with a 10X objective lens (field of view * 9.1 sq.mro) .

In the coarsest sample, individual particles were counted and 
their average size noted. In finer samples, the density of particles 
was measured at several points in the section, and the average 
particle size were measured. These results were used to calculate the 
total area of particles along the traverse lines.

The size and shape of graphite grains and aggregates was recorded 
in five size categories and in two shape categories. Size fractions 
are as follows:

0.03-0.05 mm, 0.05-0.1 mm, 0.1-0.2 mm, 0.2-0.3 mm, 0.3-0.4 mm 

The two shape categories are as follows:

1) flakes (average length to width ration 3/1 to 5/1),
2) equant patches (average length to width ratio 1/1 to 2/1).
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FROM
2.13. 1993 10! 14 P. 3

The nature of intergrowths of graphite with other minerals was 
divided into three categories as follows:

1) free graphite grains ( F)*
2) graphite grains or aggregates on surface of particles (s)*
3) graphite grains or aggregates included in particles. (D*

* these letters to designate classes in Table 2

Average areas were calculated for the two shapes of flakes in 
each size fraction. These were multiplied by the number of 
occurrences of graphite in each category. Addition of these values 
yielded the volume content of graphite in each fraction.

in Table l is shown the average area of grains in each size and 
shape fraction, in Table 2 is shown the total area occupied by 
graphite in each category (calculated by multiplying the number of 
occurrences by the average area of a single occurrence).

Table 1. Area of Grains of Different Sizes and Shapes (sq.nro)

____shape length of flake or average dimension of equant jpatch (mm)

0.03-0.05 0.05-0.1 0.1-0.2 
ABC

0.2-0.3 0.3-0.4 
D E *

flake 

equant patch

0.0005 

0.0015

0.002 

0.005

0.005 

0.020

0.010 

0.060

0.020 

0.120

* these letters are used for size categories in Table 2



FROM z. i-*, itii *
Table 2 , Distribution of Graphite

Shape flake 

g Size A B C D E

1 + 2S S 0.005 0.050 0.040 
™ I 0.016 0.040 0.030 0.040

1 +3S S - 0.002 0.010 0.020 0.040 
I - 0.010 0.035 0.050 0.040

1
+4S S - 0.006 0.005 0.020 

g I 0.006 0.020

f + 6S S 0.040
m ' i 0.010

f +100 S 0.010 
I - 0.002 -

f

1 -(-150 F 0.005
" S 0 .006 -

I - 0.002 -

S-200 F
m s 0 .004 0.005 -

— -f-325 no graphite grains seen

-325 F 0.002 0.004 -

1

1

i
i
i

St) 1 0: 15 P . 4

3

patch 

A B C D E

0.015 0.080 0.060

0.005 0.020 - 0.120 
0.020 0.120

0.020 0.060

0.020 
0.005 0.020

0.010 -

0.020 
0.005 -
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Table 3 per Cent Graphite by Area In size Fractions

Size
Tract .

+ 2S
+ 3S
+4S
*65

+ 100
+ 150
+ 20B
+ 32S
-325

Average
particle
Size

0.80
0.36
0.16
0.09
0.04
0.02
0.007
0.0035
0.0008

(all sizes

Total

249
175
187
193
224
156
60

109
29

in sg. nun)

Area
Graphite

0.376
0.492
0.137
0.095
0.012
0.023
0.034
0.000
0.006

% Graphite

.

0.151
0.281
0.073
0.049
0.005
0.015
0.057
0.000
0.021

Note: Some of these values are not the same as the preliminary 
values I quoted to you by telephone on February 10th, Some of these 
preliminary values have been adjusted after further examination of the 
sections .

Conclusions:

1. Most of the graphite is in the coarsest two fractions. The 
abundance of graphite decreases erratically towards the finer 
fractions/ with an unusual peak in the -200 fraction. Note that this 
is the smallest sample {area of particles on section), and because 
of this, the graphite percentage may be of lower precision 
than for the other samples.

2. Graphite is about equally divided between slender flakes and 
equant clusters of grains (flakes and/or equant grains).

3. Graphite occurs in about equal abundances on surfaces of
particles and as inclusions in particles of silicates. Only locally
in the finer fractions does it occur as free grains.

4. Results agree well with the Leco method of analysis.

If T **iVi nJohn G. 
986-2928
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BACON, DONALDSON d ASSOCIATES LTD. 
12271 Horseshoe Way

Richmond, 8.C V7A4Z1

TELECOPIER COVER SHEET

Message No.

Page

File No. mo -06 e.

\VfiA *~ CttfM
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Company

K*\-TT tlOUtX

C. B. S. L. l
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If you do not receive all the pages, or If they are not legible, please cai!:

Telephone (604)277-2322 
Telefax (604) 274-7235

Date Operator



Metallurgical Investigation and Plant Flowsheet Development For 
BISSETT CREEK FLAKE GRAPHITE ORE

l 

l

i
i ~~~

i 
i 
i
m DOUBLE LOI ASSAY PROCEDURE

KHD - HUMBOLDT WEDAG

l

l

i

i 
i 
i 
i 
i 
i



l 
l 
l 
l 
l 
l 
l 
l 
l
i
i
i 
i 
i 
i 
li
i 
i

L.O.I Analytical Procedure

1. Moisture content analysis;

l g of sample (ground to mimis 70 urn if tailings or head
KMO

sample, but kept at original size if product or middlings) 

is exactly weighted to ± 0.0001 g in a porcelain bowl. This 

sample is dried in a dryer at 106*C ± 2 9C until constant 

weight is obtained (duration approx. 90 nri.nnt.es). After the 

sample has cooled down to room temperature in a desiccator 

the bowl is weighed again.

i

Determination of moisture:

difference in weight x 100 s % moisture 

original weight
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2. Ash analysis

1 *j nf fr^tnpl P ('j f1^ 111*1 t"1"1 mi Trip 7n lin i f t"^! 1 i TVJ** nT h^id

sample but kept at original size if product or middlings)

is exactly weighted to ± 0.0001 g in a porcelain bowl that

has been heated to 1000* C prior to analysis. This sample is

then pretreated in a de-asher at 600 - 700 *C for approx. one

hour. Afterwards the sample is burnt in a muffle furnace

; (wide body) at 875 'C - 900* C under addition of oxygen (about 

100 litres/hour) for 4 to 5 hours (depending on hardness of

graphite) . After this treatment the sample is cooled down in^
HMD

a desiccator and weighed again.

Determination of ash:

A (without water) ^ a - 100 x 100 te)

b 100 - W (wet)

a ̂  weight of ash in analytical wet sample in grams

b r: weight of analytical wet sample in grains
t

w (wet) - water content of wet sample in mass %

v ' j

i
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3. Volatiles analysis;

l g of sample (ground to minus 70 urn if tailings or bead 

sample/ but kept at original size if product or middlings) 

is exactly weighted to ± 0 .0001 g in a procelain bowl that 

has been heated to 1000*C prior to analysis. The sample is 

treated in a muffle furnace at 375 *C to 400*C with permanent 

access to fresh air (oxygen loaded but not pure oxygen) 

until constant weight has been gained (± 2 hours).

Determination of volatiles (v):

v s a-b x 100 - W (wet)

a

a — weight of wet sample in grams 

b — weight of remaining coke of wet sample

in grams 

w (wet) = water content of wet sample in mass %

4. c fix (graphitic ^rhon) fjg*'ct'rn|'''na'Hon;

100 - (* of ash -l- % volatiles) s % .c fix

A
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CODE 367% CARBON

A 0.2 gram sample is combusted in an induction furnace. Total 
carbon is measured by an infrared detector and reported to
Q.01% C.

CODE 368* CARBON DIOXIDE

A 0.2 - 0.5 gram sample is decomposed in hydrochloric acid. 
The evolved carbon dioxide is carried, in oxygen gas, through 
water and sulphur scrabbers. The total gas volume (carbon 
dioxide and oxygen) is measured in a gasometer buret. The 
carbon dioxide is then dissolved in potassium hydroxide 
solution and the oxygen returned to the buret. The difference 
in volume is calibrated as * carbon dioxide in the sample 
{corrected for temperature and pressure).
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THE EFFECT OF TRAMP WOOD IN TEST SAMPLES 

LAKEFffiLD RESEARCH
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KtotAnUrl PHONE (705) 652 3341

A DIVISION OF FALCONBRIDGE LIMITED

June 8, 1990

Mr. Matt Bolu
Cominco Engineering Services Ltd. 
Suite 100-1200 West 73rd Avenue 
Vancouver, BC V6P 6G5

Dear Matt:

Re: Bissett Creek(graphitic carbon)

In response to your request to determine the effect of 
tramp wood, in test products, on the analysis of C(g), : several tests 
were conducted. The testwork included the following variables:

1) Effect of roasting graphitic carbon at 4000C for 3 hours

2) Effect of roasting wood at 400"C for 3 hours

3) Effect of leaching with HNOs

4) Effect of leaching with HNOs plus roasting at 400*C 

Procedure:

Test l - A ±K graphitic carbon standard was placed in a muffle at 
4000C for 3 hours. The standard was removed, cooled and 
assayed by Leco for carbon.

Test 2 - 1ft graphitic carbon standard was leached with HNOs, dried 
and assayed by Leco for carbon, according to our standard 
C(g) procedure.

Test 3 - A 25ft weight equivalent of wood was treated under the 
same conditions as Test 1.

Test 4 - To the i. Oft C(g) standard, a 25* weight equivalent of wood 
was added. The mixture was leached with HNOj (standard 
procedure), followed by roasting at 400*C for 3 hours.

Test 5 - As for Test 4 except roasting step left out.

185 CONCESSION STREET. POSTAL BAG 4300. IAKERELD. ONTARIO. CANADA KOL 2HO
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Procedures - continued...

Results are tabled below:

Test 
No.

1A 
IB 
1C

2A 
2B 
2C

3A
3B

4A

4B

5A 
5B

Procedure

Roast 400*0 
Roast 400*0 
Roast 400*0

HN05 Leach 
HNOs Leach 
HNOs Leach

Roast 400*0
Roast 400*0

HNOs Leach
and Roast 
HNOs Leach
and Roast

HNOs Leach 
HN03 Leach

Feed

195 C(g) Standard 
195 C(g) Standard 
195 C(G) Standard

195 C(g) Standard 
196 C(g) Standard 
195 C(g) Standard

Wood
Wood

196 C(g) Std * 2596 Wood

196 C(g) Std - 2596 wood

196 C(g) Std * 2595 Wood 
IX C(g) Std * 2595 Wood

*c(g)
Recovered

1.01 
1.01 
1.01

0.98 
0.99 
1.02

0.15
0.15

1.02

1.02

11.1 
10.3

Added

1.00 
1.00 
1.00

1.00 
1.00 
1.00

*25.0
*25.0

**26.0

**26.0

**26.0 
**26.0

* 25?5 = Wood added at 2596 of sample weight
** 2695 = 195 C(g) standard plus Wood at 2596 sample weight

The above results indicate, that in order to eliminate the 
adverse effect of wood on your C(g) assays, the samples require 
roasting at 400*0 plus the HNOs leach.
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I Matt, I suspect this type of investigation could justify a 

lot more work, and if you have any questions, or require more 
work, please do not hesitate to contact me at any time.
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Best regards.

Yours sincerely, 
LAKEFIELD RESEARCH

A. E. Carr,
Manager - Assay Services

AEC/dje

M. Bolu 
^ Cominco/297
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METALLURGICAL REPORT ON THE VARIABILITY TEST RESULTS
OF THE 8ISSETT CREEK FLAKE GRAPHITE ORE
PREPARED FOR NORTH COAST INDUSTRIES LTD. Page 1

1.0 INTRODUCTION

This report deals with the results of bench-scale variability testwork performed on 
varying grades of the Bissett Creek flake graphite ore samples from Maria 
Township in Ontario. The testwork was conducted at the testing facilities of 
Bacon, Donaldson and Associates Ltd. during July - September 1990 on behalf 
of North Coast Industries Ltd.

The purpose of the testwork was to assess the metallurgical response of various 
grade ore samples to the flowsheet developed from the previous testwork. A 
report,issued by CESL in June 1990 documented and discussed the results of the 
previous bench-scale and pilot plant testwork which led to the development of a 
production plant flowsheet.

The variability testing utilized the basic steps of the previously developed Test 
(F8) flowsheet comprising conventional flotation and gravity techniques. Minor 
modifications to the basic flowsheet were made in order to simulate the continuity 
of a plant flowsheet and to maximize concentrate grade and recoveries.

Detailed test results and other specific information with regard to methods and 
procedures, are documented in a report issued by Bacon, Donaldson and 
Associates Ltd.

Test samples for the variability testing were provided by North Coast Industries 
Ltd. as representative of the Bissett Creek ore with graphitic carbon contents 
ranging from 1.3596 C(g) to S.28% C(g) covering a wide grade spectrum of the 
ore body.

Metallurgical direction of testwork was provided by Cominco Engineering
Services Ltd.
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2.0 SUMMARY

Results of the variability testwork conducted on seven drill core samples of Bissett 
Creek graphite ore demonstrate that the material is highly amenable to upgrading 
utilizing the conventional flotation and gravity techniques as developed in the 
previous bench-scale (Test F8) and pilot plant testwork.

The variability tests produced flake graphite concentrates assaying 87 - 95 Jo C(g) 
with 91 - 95 % recovenes. The distribution to the -i-48 mesh flake concentrate 
was, on average, 52.36!^ of total graphitic carbon content of the feed and it 
ranged from a low of 47.3 Jo to a high of 65.32%.

Samples used for this test program covered a wide spectrum of graphitic carbon 
values in the feed ranging from 1.35% to 3.28 9o . Summary of concentrate grade 
and recoveries along with their attendant head grades are presented in Table 2. l 
below.

Metallurgical results of the variability tests do not demonstrate any meaningful 
correlation between head grades and overall recovenes or 4-48 mesh concentrate 
distributions. Overall concentrate recovenes at mid - low nineties do not appear 
to be sensitive to changing head grades. The difference in recovenes for the whole 
range of grades tested is probably within the margin of test error and too small 
to draw any relationships.

However, the distribution of +4S mesh concentrates fluctuated significantly for 
the samples tested in that; the lowest head grade sample (Fll) achieved the 
highest distribution at 65.39S while the highest head grade sample (F16) produced 
a -f-48 mesh concentrate with 48.39fc distribution. There is no satisfactory 
metallurgical explanation offered for this and further mineralogical examination 
of the ore samples is recommended.

The description of the "generic" flowsheet applied to all seven samples is as 
follows:

A coarse primary grind followed by rougher, scavenger and cleaner 
flotation to produce a low weight and high recovery graphite concentrate. 
The cleaner concentrate is screened on a 48 mesh screen with the oversize 
being subjected to a sequential gravity - regrind closed circuit upgrading 
thereby producing a final +4S mesh concentrate.
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The combined -48 mesh products are then combined and cleaned twice by 
flotation before screening on a 100 mesh screen. 4-100 mesh screen 
oversize forms the final -48+100 mesh concentrate and the -100 mesh 
product is cleaned twice more to produce a final -100 mesh concentrate. 
A light regrind is applied prior to both, -48 mesh and -100 mesh cleaner 
flotation steps to clean the surfaces of the flakes from physical attachments 
of gangue.

The general flowsheet described above is shown in Figure 2.1 and presented 
below. Throughout the test program no attempt was made to optimize or 
significantly change the flowsheet outside the general boundaries mentioned 
above.

The only reagent used throughout the test program was EKOF 452G at 
approximately 150 - 200 g/t addition rates. Pulp pH was neutral at 7.6 - 7.8 . 
Targeted primary grind was 96 -98 % passing 20 mesh.
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Table 2.1
BISSETT CREEK GRAPHITE

VARIABILITY TESTS F11 - F17
SUMMARY OF RESULTS

TEST
No

F11

F12

F13

F14

FI 5

F16

F17

HEAD GRADE
VoC(g)

1.35

2.47

2.86

2.71

2.4

3.28

2.67

PRODUCTS

+4S* Cone
-48 -(-100* Cone
-lOO*ClnrConc

Total Cone:

-1-48* Cone 
-48 + 100* Cone
-100#ClnrConc

Total Cone:

+4S* Cone 
-48 + 1 00* Cone
-iOO#ClnrConc

Total Cone:

-1-48* Cone 
-48 -t- 100* Cone
-100* Clnr Cone

Total Cone:

+4S* CONC 
-48+1 00* CONIC
-100* CONC

Total Cone:

+4S* CONC 
-48+1 00* CONC
-100* CONC

Total Cone:

+4S* CONC 
-48+1 00* CONC
-100* CONC

Total Cone:

GRADE
yoC(g)

93.34
90.30
79.19
90.70

89.03 
84.30
84.15
87.07

91.73 
89.10
88.31
90.42

92.16 
93.30
90.05
91.99

94.51 
95.28
94.23
94.74

92.89 
93.30
91.83
92.88

92.28 
94.29
92.61
92.98

RECOVERY
Vo

65.32
15.45
12.25
93.01

56.84 
20.75
16.43
94.02

52.36 
26.40
14.86
93.62

50.78 
23.40
19.54
93.72

47.30 
32.37
11.99
91.66

48.33 
33.31
13.34
94.98

49.43 
31.18
14.26
94.87

Ref:f11-7SUM
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BISSETT CREEK GRAPHITE
GENERAL FLOWSHEET FOR

VARIABILITY TESTS F11-F17

FEED
PRIMARY 

GRIND RO.-SCAV. 
FLOTATION

48 MESH 
SCREEN

-48 MESH

FLOTATION 
TAILINGS

1ft RO.-CLNR 
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2nd RO.-ONR 
TA1UNGS

+4B MESH

REGRINO

•lOOOOji,

CLNR 
FLOTATION

-48 MESH 
CLNR TAILS

100 MESH 
SCREEN

-100 MESH 
PRODUCT

-48+100 MESH 
CONCENTRATE

REGRINO
/r-

Figure 2.1
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CONCENTRATE

i GRAVITY 
: TAIUNCS

REGRINO
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FLOTATION

-100 MESH 
CLNR TAIL

-100 MESH 
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3.0 DISCUSSION

The seven variability tests were conducted in two groups with the first four tests 
FI l - F14, utilizing approximately 7 kg test charges.This proved to be an 
insufficient sample weight especially towards the end of each test flowsheet when 
there was only a few grams of material to work with. Therefore the second group 
of three tests, F15 - F17 were conducted with approximately 12 kg test charges.

All test samples were subjected to the same basic procedure and test conditions 
as follows:

1. Primary Grind :

96 -98 ̂  passing 20 mesh

2. Rougher - Scavenger Flotation:

natural pH
35 % solids pulp density
165 g/t collector/frother (EKOF 452G)
float to barren tail

3. Rougher - Cleaner Flotation:••o

up to 30 g/t additional collector/frother 
selective flotation almost to barren tail

4. Screen "2nd Ro Clnr Cone" at 48 mesh

5. +4S mesh Fraction Upgrading:

Gravity concentration to produce final +4S mesh concentrates 
Gravity tails are further upgraded by a combination of 
regrind/rescreen/gravity as would be done in a continuous 
operation.

6. -48 mesh Fraction Upgrading:

A sequential regrind/cleaner flotation/screening (100 mesh) to 
produce final -48+100 mesh concentrates, 
up to 15 g/t additional collector/frother
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7. -100 mesh Fraction Upgrading:

A sequential regrind/cleaner flotation procedure similar to above 
to produce final -100 mesh concentrates, 
up to 15 g/t additional collector/frother

Detailed test procedures and flowsheets for individual tests are included in 
Appendix A.

Primary grinds for tests FI l to FI4 were too coarse (75 - 93 % passing 20 mesh) 
resulting in lower than expected rougher concentrate recoveries with the 
exception of FI l which produced a rougher concentrate assaying 56.1 96 at 
94.2396 recovery. Further regrind was therefore necessitated on rougher tails for 
F12, F13 and F14 prior to scavenger flotation. Additional scavenger cleaner 
concentrate recoveries were 2.7696, 5.5296 and 1.2496 respectively. The test 
charges for F15, F16 and F17 were stage ground until the desired grind was 
achieved therefore scavenger flotation was performed immediately preceding 
rougher flotation. Average size distribution of primary grinds (rougher or 
scavenger as the case may be) are as follows:

PRIMARY GRIND AVERAGE SIZE DISTRIBUTION 
FOR TESTS FI l - F17

SIZE FRACTION MESH

-20

-48

-100

-200

4-20

4-48

4-100

+200

Ve RETAINED 
INDIV. CUM.

2.0

36.3

28.1

16.8

16.8

2.0

38.3

66.4

83.2

100.0

Final grind size distribution analysis for individual tests are included in Appendix B.

4-48 mesh Circuit upgrading was conducted in one to three stages, each time utilizing the generic 
gravity/regrind/screen sequential processing approach which was developed in Test F8. This was 
done in order to achieve high quality 4-48 mesh concentrates and to simulate the process 
continuity of plant flowsheet. 4-48 mesh concentrates produced in each stage was kept separately
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and the screen undersize products were combined for -48 mesh upgrading by flotation.

Gravity upgrading was performed using a vanning plaque due to very small quantity samples 
instead of preferred shaking table. A superpanner was considered, however it was not used due 
to its almost perfect separation which could not be duplicated with shaking tables.

All seven samples were subjected to identical treatment for the -48 circuit upgrading. Combined 
-48 mesh products were lightly ground in a ceramic mill with ceramic ball charge prior to two 
stages of cleaner flotation and 100 mesh screening. -48 4-100 mesh concentrate varied in grade 
from 849S C(g) to 94 % C(g) at 15 - 33% distribution. -100 mesh screen undersize was again 
lightly ground in a ceramic mill before cleaner flotation which produced final -100 mesh 
concentrate.

PRODUCTS

-f- 48 mesh concentrate

-48+100 mesh concentrate
-100 mesh concentrate
TOTAL:

GRADE ft C (g)

92.3
91.4

88.6

91.5

RECOVERY 7o
52.9

26.1
14.7

93.7

DIST'N. Ve
56.4

27.9
15.7

100.0
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4.0 ASSAY METHODS

Assay methods used throughout this test program are as follows:

a. Mid - High Grade Samples; > 15% C(g) : The method used is a Double 
Loss On Ignition procedure conducted at two temperature levels of 4700C 
and 9000C on dried samples. The procedure details were supplied by KHD 
Humboldt Wedag, and is the industry standard for graphitic carbon 
concentrates. All high grade samples were assayed in house at Bacon, 
Donaldson Associates Ltd. using this procedure.

b. Low grade samples; < 15% C(g): The procedure used is a deviation of the 
Total Organic Carbon (TOC) method and is named HNOS/LOI/Leco 
procedure. In this method the dry sample is roasted in an oven at 4000C 
for Loss On Ignition following a HNO3 acid leach and the weight loss is 
recorded. Later the sample is combusted in a Leco induction furnace for 
total carbon and the difference in weight losses is reported as % graphitic 
carbon. Low grade samples throughout this testwork were assayed by 
Chemex Labs in Vancouver using this procedure.
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OF THE BISSETT CREEK FLAKE GRAPHITE ORE 
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5.0 CONCLUSIONS

1. Seven Bissett Creek graphite ore samples tested for variability in this 
investigation are highly amenable to upgrading by the conventional 
flotation and gravity techniques utilized in the previously developed Test 
(F8) and pilot plant flowsheets.

2. The overall recoveries and concentrate grades achieved in these tests 
compare favourably with those of the Test (F8) and pilot plant runs. A 
metallurgically meaningful correlation does not seem to exists between 
head grade versus overall recovery or the +4S mesh concentrate recovery.

3. The distribution of 4-48 mesh flake concentrate at 52.369S on average is 
comparatively lower than achieved previously. The reasons for this is not 
fully understood and further mineralogical examination of the samples is 
recommended.

4. Following aspects of the flowsheet utilized makes the process simple and 
worth mentioning:

a. Processing techniques used are all conventional methods of 
crushing, grinding, froth flotation and gravity separation.

b. For flotation, a single and readily available collector/frother 
reagent is used and pH regulation is not required.

c. Coarse primary grind required at 98 % passing 20 mesh to preserve 
coarse flake size and quality is also a cost advantage in a 
production plant.
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ESLABISCRKUimb

NORTH COAST INDUSTRIES LTD. 
BISSETT CREEK GRAPHITE VARIABILITY TEST No F11 

METALLURGICAL BALANCE

1)
2)
3)

4)
5)
6)
7)

8)
9)

10)
11)
12)
13)

10+12)

9.1)

14)
15)
16)

17)
18)
19)

PRODUCTS

Feed
Ro Tail
Ro Cone

1st Ro ClnrTail
1st Ro ClnrConc
2nd Ro Clnr Tail
2nd Ro Clnr Cone

+48X 2nd Ro Clnr Cone
-48# 2nd Ro Clnr Cone

+4S* Circuit:

1st Pass Grav Cone
1st Pass Grav Tail
1st PGTailScrO/S
1 st P G Tail Scr U/S

Comb'd +4S* Grav Cone

-48# Circuit:

Comb'd -48# Get Feed
Products (9+1 3)

-48# Clnr Tail
-48# Clnr Cone
-48 * 1 00# Cone

-100# Product
-100# Clnr Tail
-100# ClnrConc

WEIGHTS
g v0

7,383.7
7,215.6

168.1

39.0
129.1

10.5
118.6

77.4
41.2

19.1
58.3
50.9
7.4

70.0

48.6

14.6
34.0
17.1

16.9
1.4

15.5

100.00
97.72
2.28

0.53
1.75
0.14
1.61

1.05
0.56

0.26
0.79
0.69
0.10

0.95

0.66

0.20
0.46
0.23

0.23
0.02
0.21

ASSAY RECOVERY 
"fcC(g) Vo

1.35
0.08

56.07

1.16
72.66

0.92
79.01

87.66
62.76

95.20
85.19
92.64
33.92

93.34

58.37

2.81
82.32
90.30

74.22
18.70
79.19

100.00
5.77

94.23

0.45
93.78

0.10
93.68

67.83
25.85

18.18
49.65
47.14

2.51

65.32

28.36

0.41
27.95
15.45

12.50
0.26

12.25

Ref:F11PRN
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CESL\BISCRK\hmb

NORTH COAST INDUSTRIES LTD. 
BISSETT CREEK GRAPHITE VARIABILITY TEST No F12 

METALLURGICAL BALANCE

1)
2)
3)

2.1)
2.2)
2.3)
3.1)

4)
5)
6)
7)
8)
9)

10)
11)
12)
13)

12.1)
12.2)
12.3)
12.4)
12.5)

9.1)

14)
15)
16)
17)
18)
19)

PRODUCTS

Feed
Ro Tail
Ro Cone
Scav. Tail
Scav Clnr Tail
Scav Clnr Cone
Ro -*- Scav Cone
1 st Ro Clnr Tail
1 st Ro Clnr Cone
2nd Ro Clnr Tail
2nd Ro Clnr Cone
*48# 2nd Ro Clnr Cone
-48# 2nd Ro Clnr Cone

+4S0 Circuit:

1 st Pass Grav Cone
1st Pass G rav Tail
1 st P G Tail Scr O/S
1 st P G Tail Scr U/S
2nd Pass Grav Cone 1-7
2nd Pass Grav Tail
2nd P G Tail Scr U/S
3rd Pass Grav Cone
3rd Pass Grav Tail
Comb' d +4S* Grav Cone
(10+1 2.1 -(-1 2.4)
Comb'd +4S* Grav Tail
(13+12.3+12.5)

-48# Circuit:

Comb'd -48# Get Feed
(9+13+12.3+12.5)
-48# Clnr Tail
-48# Clnr Cone
-48 * 100#Conc
-1 00# Product
-100# Clnr Tail
-100# Clnr Cone

WEIGHTS ASSAY RECOVERY 
g (to VoC(g) yo

7,160.1
6,847.3

312.8
6,753.8

60.6
32.9

345.7
80.1

265.6
16.5

249.1
177.2
71.9

27.9
149.2
106.5
42.8
62.5
44.0

9.2
22.4
12.4

112.8

64.4

136.3

56.1
80.2
43.5
36.7

2.3
34.5

100.00
95.63
4.37

94.33
0.85
0.46
4.83
1.12
3.71
0.23
3.48
2.47
1.00

0.39
2.08
1.49
0.60
0.87
0.61
0.13
0.31
0.17
1.58

0.90

1.90

0.78
1.12
0.61
0.51
0.03
0.48

2.47
0.19

52.32
0.11
1.05

14.80
48.75

0.66
63.26

1.31
67.36
68.75
63.94

91.40
64.51
79.41
27.42
87.96
67.27
39.94
89.06
48.26
89.03

33.22

49.43

2.01
82.56
84.30
80.50
24.58
84.15

100.00
7.36

92.64
4.25
0.36
2.76

95.39
0.30

95.09
0.12

94.97
68.95
26.02

14.46
54.49
47.85

6.64
31.10
16.75
2.09

11.28
3.38

56.84

12.11

38.13

0.64
37.49
20.75
16.74

0.31
16.43

Ref:Fl2PRN



11
1
1
1
1
1
1
1
1 .

01 ?
}—

1 0 
E(rt1 3

1 ,
0'f-

1 iB d]
3

1 l
Q

1 3

1

1

t
BISSETT CREEK GRAPHITE
VARIABIUTY TEST No.F13

FLOWSHEET

PRIMARY
GRIND RO.-SCAV.

FEED .~ | P ———— — P. ^. FLOTAnON /r\ RO. SCAV. 
i M t /' i A MI ti; TAILINGS REGRJNO SCAV.

--4 l l' ————— ' l l! ' ———— " \ i yil ——— \ FLOTAnON (-j^)

\i' -i /' \ ^^ r:^U;! 'It —— -, — - TAIUNCS
@V^ '^9ay y^"

v^~*v "^ l '^LJ^
(3-0 /T^| i—1 ——— .^-f SCAV. CLNR

r —— i^y i*t RO.-ONR V ^"" TWUNOS
l ——— -2. ——— TAIUNCS —^V^

L j^1, SCAV CLNR
i ———— i V. tod RO.-CLNR CONC.
t —— -̂  TAILINCS

Ji*^^ ® -1-48 MESH

SCREEN X^^^

4.1*3X9 _______ 7 @

REcnrun i ———————— | ———— /'

— I'OOGOI 1 '"'''' ^~^
H —— —l/ GRAVITY

TAILINGS

———— ; RECRIND

CLNR "p" X^. -46 MESH ^1^^^ 
n.OTAT10N 1 f CLNR TAILS ^sj^:^---. i.lj-J ————

fa ^ \^-^^ @ *48 MESH 
^ 1 48 MESH ' ^5*^ ——————

^' ® SCREEN \ S
'tC?Xi^ ^ , -484-100 MESH

100 MESH \ ^ CONCENTRATE 

SCREEN \ 7 @ -48 MESH [
© t , ———————————————————————————————— J

-100 MESH ! REGRINO
PRODUCT j

f"1-^-
CLNR \^ X^-V -100 MESH

FLOTATION l S ——— CLNH TAIL

^^^^

i
-100 MESH 

CONCENTRATE

c Title
D BIO^TTT ^QCflX ^*QA HLJITP— —— —————— ——— ——— ——— ——————— ——— ————— s~^i — yr^j, B!55tTT vJKt-Lis, GRArHITt.
\ App'd By (C '3=^1 VARIABIUTY TEST No.F1 3
^ Rev. Data By Chk'd App'd Chk'd By V-iLSX-La FLOWSHEET

IS3UK D—— t* ff- 90/10/01 Job No. Drawing No. Re,
Dsgn'd By H.M.R 90/10/01 V.011 V011-A-008
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CESL\BISCRK\hmb

NORTH COAST INDUSTRIES LTD. 
BISSETT CREEK GRAPHITE VARIABILITY TEST No F13 

METALLURGICAL BALANCE

1)
2)
3)

2.1)
2.2)
2.3)

3.1)

4)
5)
6)
7)

8)
9)

10)
11)
12)
13)

10+12)

9.1)

14)
15)
16)

17)
18)
19)

PRODUCTS

Feed
Ro Tail
Ro Cone

Scav. Tail
Scav Clnr Tail
Scav Clnr Cone

Ro * Scav Cone

1st Ro Clnr Tail
1st Ro Clnr Cone
2nd Ro Clnr Tail
2nd Ro Clnr Cone

+4S* 2nd Ro Clnr Cone
-48# 2nd Ro Clnr Cone

*48# Circuit:

1 st Pass Grav Cone
1 st Pass Grav Tail
IstPGTailScrO/S
1 st P G Tail Scr U/S

Comb'd +4S* Grav Cone

-48# Circuit:

Comb'd -48# Get Feed
(9+13)
-48# Clnr Tail
-48# Clnr Cone
-48 * lOO#Conc

-1 00# Product
-100# Clnr Tail
-lOO#CinrConc

WEIGHTS 
g w

7,174.0
6,853.8

320.2

6,710.1
94.6
49.1

369.3

101.4
267.9

19.2
248.7

141.8
106.9

30.7
111.1
86.5
24.6

117.2

131.55

34.0
97.6
60.8

36.7
2.2

34.6

100.00
95.54

4.46

93.53
1.32
0.68

5.15

1.41
3.73
0.27
3.47

1.98
1.49

0.43
1.55
1.21
0.34

1.63

1.83

0.47
1.36
0.85

0.51
0.03
0.48

ASSAY RECOVERY 
•M)C(g) Vo

2.86
0.31

57.49

0.14
0.80

23.10

52.92

0.81
72.63

1.60
78.11

81.54
73.56

94.90
77.85
90.60
33.03

91.73

65.98

3.62
87.69
89.10

85.35
38.64
88.31

100.00
10.35
89.65

4.46
0.37
5.52

95.18

0.40
94.78
0.15

94.63

56.32
38.31

14.18
42.14
38.18
3.96

52.36

42.27

0.60
41.67
26.40

15.27
0.41

14.86

Ref:F13PRN
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CESL\BISCRK\hmb

NORTH COAST INDUSTRIES LTD. 
BISSETT CREEK GRAPHITE VARIABILITY TEST No F14 

METALLURGICAL BALANCE

1)
2)
3)

2.1)
2.2)
2.3)
3.1)

4)
5)
6)
7)
8)
9)

10)
11)
12)
13)

12.1)
12.2)
12.3)
12.4)
12.5)

9.1)

14)
15)
16)
17)
18)
19)

PRODUCTS

Feed
Ro Tail
Ro Cone
Scav. Tail
Scav Clnr Tail
Scav Clnr Cone
Ro * Scav Cone
1st Ro Clnr Tail
1st Ro Clnr Cone
2nd Ro Clnr Tail
2nd Ro Clnr Cone
+4S* 2nd Ro Clnr Cone
-48# 2nd Ro Clnr Cone

*48# Circuit:

1 st Pass Grav Cone
1st Pass Grav Tail
istPGTailScrO/S
1 st P G Tail Scr U/S
2nd Pass Grav Cone 1 -7
2nd Pass Grav Tail
2nd P G Tail Scr U/S
3rd Pass Grav Cone
3rd Pass Grav Tail
Comb'd *48# Grav Cone
(10+12.1+12.4)
Comb'd +4S* Grav Tail
(13+12.3+12.5)

-48# Circuit:

Comb'd -48# Get Feed
(9+13+12.3+12.5)
-48# Clnr Tail
-48# Clnr Cone
-48 + 100* Cone
-100# Product
-100# Clnr Tail
-100# Clnr Cone

WEIGHTS
g 'fc

7,208.1
6.912.7

295.4
6,864.3

32.0
16.4

311.8
64.2

247.6
10.4

237.2
141.9
95.3

25.4
116.5
94.6
21.9
57.0
37.6

5.0
25.0
7.6

107.4

34.5

129.7

36.9
92.9
48.9
44.0

1.7
42.3

100.00
95.90
4.10

95.23
0.44
0.23
4.33
0.89
3.44
0.14
3.29
1.97
1.32

0.35
1.62
1.31
0.30
0.79
0.52
0.07
0.35
0.11
1.49

0.48

1.80

0.51
1.29
0.68
0.61
0.02
0.59

ASSAY RECOVERY 
"fcC(g) yo

2.71
0.16

62.27
0.12
1.36

14.80
59.77

1.70
74.82

3.69
77.95
76.81
79.65

94.00
73.06
84.32
24.43
93.16
70.91
12.97
88.00
52.56
92.16

29.00

66.19

4.03
90.86
93.30
88.15
39.71
90.05

100.00
5.67

94.33
4.20
0.22
1.24

95.57
0.56

95.01
0.20

94.82
55.91
38.91

12.26
43.65
40.91

2.74
27.24
13.67
0.33

11.28
2.05

50.78

5.13

44.04

0.76
43.28
23.40
19.88
0.34

19.54

Ref:F14PRN
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BISSETT CREEK GRAPHITE 
VARIABILITY TEST No.F15 

FLOWSHEET

PRIMARY 
-n-n - GRIND RO.-SCAV.

fs l /l 1 —————— | \ /-^ FLOTAHON ^
^ C~1 f : : : l ! —— ^ ! ' '-i-' FLOTATION 

\Ll : r~ U —— ' ———— t —— " TAIUNGS

r^ ——— i ^ l it HO.-ONR 
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r-* ——— i W. 2nd RO.-CLNR 
U — — ̂ . TAIUNGS

^5*2^ ® -1-48 MESH

SCREEN ' "^ 

\ 7 fa-fo
g) -48 MESH f (i) i GRAVITY ^ ___ *48 MESH 

-- ^ r i CONC-N. X ———— CONCENTRATE

r — \ l
Hi' 1 ! jp3 !

GRAVITY 
TAIUNGS

CLNR f \jrL -48 MESH 
FLOTAHON ^S ——— CLNR TAILS REGRINO

\—^ ' ^rr l lYi-— — i 
©f ^jccooy1^

hL @^^-^^^. -48+100 MESH r-^ -g ..-g..
100 ur-H "-^ CONCENTRATE: iaMCSH^"^ '
IUU Mton \ ^ +C Hw-Ml . "~O"-"S^
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cesl\biscrk\HMB

NORTH COAST INDUSTRIES LTD. 
BISSETT CREEK GRAPHITE VARIABILITY TEST No F15 

METALLURGICAL BALANCE

1)
2)
3)

4)
5)
6)
7)

8)
9)
9)

10-12)
13)

14A)
14B)

15)

8.1)

16.
17.
18.

19.
20.
21.

PRODUCTS

Feed
Ro - Scav Tail
Ro-Scav Cone

1 st Ro Clnr Tail
1st Ro Clnr Cone
2nd Ro Clnr Tail
2nd Ro Clnr Cone

-48* 2nd Ro Clnr Cone
+4S* 2nd Ro Clnr Cone

" " " (Gale 1 d)
+4S* Circuit:

1 st Pass Grav Cone
1 st Pass Grav Tail
2nd Pass Grav Cone
3rd Pass Grav Cone
Comb'd +4S* Grav Tails {13

Comb'd +4S* Grav Cone
(10-12 + 14A + 14B)

-48* Circuit:

Comb'd -48* Feed
(8+15)
-48* Clnr Tails
-48* Clnr Cone
-48+100* Cone

-100* Product
-100* Clnr Tails
-100* Cone

WEIGHTS
g

1 1 .798.4
11,395.3

403.1

82.0
321.1

14.2
306.9

153.3
153.6
153.6

131.4
22.2
5.2
5.4

11.6

142.0

164.9

18.6
146.3
96.4

49.9
13.81

36.1

"to

100.00
96.58

3.42

0.70
2.72
0.12
2.60

1.30
1.30
1.30

1.11
0.19
0.04
0.05
0.10

1.20

1.40

0.16
1.24
0.82

0.42
0.12
0.31

ASSAY 
*C(g)

2.40
0.18

65.30

0.95
81.73
4.65

85.30

82.06
87.42
88.52

94.67
52.13
93.64
91.32
15.27

94.51

77.36

8.32
86.14
95.28

68.49
1.22

94.23

RECOVERY 
Vo

100.00
7.23

92.77

0.27
92.50

0.23
92.26

44.34
47.33
47.92

43.85
4.08
1.72
1.74
0.62

47.30

44.96

0.55
44.42
32.37

12.05
0.06

11.99

Ref:F15PRN
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CESL\BISCRK\hmb

NORTH COAST INDUSTRIES LTD. 
BISSETT CREEK GRAPHITE VARIABILITY TEST No F16 

METALLURGICAL BALANCE

1)
2)
3)

4)
5)
6)
7)

8)
9)
9)

10-12)
13)

14A)
15)

8.1)

16.
17.
18.

19.
20.
21.

PRODUCTS

Feed
Ro - Scav Tail
Ro-Scav Cone

1 st Ro Clnr Tail
1st Ro Clnr Cone
2nd Ro Clnr Tail
2nd Ro Clnr Cone

-48# 2nd Ro Clnr Cone
+4S* 2nd Ro Clnr Cone

" " * (Calc'd)
+4S* Circuit:

1st Pass Grav Cone
1st Pass G rav Tail
2nd Pass Grav Cone
Comb'd +4S* Grav Tails

Comb'd *48# Grav Cone
(10-12 + 14A)

-48# Circuit:

Comb'd -48# Feed
(8+15)
-48# Clnr Tails
-48# Clnr Cone
-48+100* Cone

-100# Product
-100# Clnr Tails
-lOO#Conc

WEIGHTS
g v*

11,551.9
1 1 ,053.0

498.9

66.7
432.2

13.5
418.7

204.4
214.3
214.3

190.3
24.0

7.1
16.9

197.4

221.3

22.5
198.8
135.5

63.3
8.22
55.1

100.00
95.68

4.32

0.58
3.74
0.12
3.62

1.77
1.86
1.86

1.65
0.21
0.06
0.15

1.71

1.92

0.19
1.72
1.17

0.55
0.07
0.48

ASSAY RECOVERY 
VoC(g) Vo

3.28
0.13

73.16

1.11
84.28
4.67

86.85

86.29
88.77
87.38

92.86
43.99
93.64
23.13

92.89

81.47

12.90
89.24
93.30

80.54
4.86

91.83

100.00
3.79

96.21

0.20
96.02
0.17

95.85

46.49
50.14
49.36

46.58
2.78
1.75
1.03

48.33

47.52

0.77
46.76
33.31

13.44
0.11

13.34

REF:F16PRN
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CESL\BISCRK\hmb

NORTH COAST INDUSTRIES LTD. 
BISSETT CREEK GRAPHITE VARIABILITY TEST No F17 

METALLURGICAL BALANCE

1)
2)
3)

4)
5)
6)
7)

8)
9)
9)

10-11)
13)

14A)
148)

15)

8.1)

16.
17.
18.

19.
20.
21.

PRODUCTS

Feed
Ro - Scav Tail
Ro-Scav Cone

1st Ro ClnrTail
1st Ro Clnr Cone
2nd Ro Clnr Tail
2nd Ro Clnr Cone

-48# 2nd Ro Clnr Cone
*48# 2nd Ro Clnr Cone
' * ' (Calc'd)

*48# Circuit:

1st Pass GravConc
1st Pass Grav Tail
2nd Pass Grav Cone
3rd Pass Grav Cone
Comb'd *48# Grav Tails

Comb'd *48# Grav Cone
(10-11 * 14A + 14B)

-48# Circuit:

Comb'd -48# Feed
(8+15)
-48# Clnr Tails
-48# Clnr Cone
-48+1 00# Cone

-100# Product
-100# Clnr Tails
-100#Conc

WEIGHTS
g K

11,891.9
1 1 .432.0

459.9

85.4
374.5

16.6
357.9

173.9
184.0
184.0

146.8
37.2
18.0

5,2
14.0

170.0

187.9

29.5
158.4
104.9

53.5
4.64
48.9

100.00
96.13
3.87

0.72
3.15
0.14
3.01

1.46
1.55
1.55

1.23
0.31
0.15
0.04
0.12

1.43

1.58

0.25
1.33
0.88

0.45
0.04
0.41

ASSAY RECOVERY 
•VbC(g) Vo

2.67
0.10

66.52

1.04
81.45

5.74
84.96

83.54
86.85
86.30

92.68
61.10
91.21
84.46
13.70

92.28

78.34

9.55
91.13
94.29

84.95
4.20

92.61

100.00
3.60

96.40

0.28
96.12

0.30
95.82

45.78
50.36
50.04

42.88
7.16
5.17
1.38
0.60

49.43

46.38

0.89
45.50
31.18

14.32
0.06

14.26

Ref:F17PRN
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TESTWORK PROCEDURE 

Test No: M90-088 F11—-————

Purpose: Variability Testing:
1) Duplicate F8 procedure

Composite : Sample # 4

Date: S-Jun-90

STAGE

Grind
(Target: 95-9807o -800 microns)

Flotation:
Condition

Rougher

Condition

Scavenger 
(to barren tail)

1st Ro Cleaner

Condition

1st Ro Cleaner Scavenger

2nd Ro Cleaner

Condition

2nd Ro Cleaner Scavenger

Screening:
Screen 2nd rougher cleaner concen

Gravity Concentration:
Hand Panning

TIME 
(Minutes)

3

5

4

2

2

5

5

2

6

3

0.5

trate into +4Q

ADDITIONS
g/tonne

150

15

15

3

mesh and -46

REAGENT
1/2 regular rod charge 
SO-60% solids

400Xo solids pH- 8.2 
EKOF 452 G

EKOF 452 G

ph^ 8.6

EKOF 452 G

EKOF 452 G

l mesh

+4S mesh graphite cone
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TESTWORK PROCEDURE 

Test No: M90-088 F11 Date: 5-Jun-90

Purpose: Variability Testing:
Regrind l cleaning procedure for -48 mesh Rougher 2nd Cleaner 
Cone

STAGE

Regrind
(25 - 300Xo solids) 
(Ceramic mill Si Full ceramic media c

Cleaning Flotation:
-48# C leaner 1 
Condition 
Cleaner Scavenger

-48# Cleaner 2 
Condition 
Cleaner Scavenger

Screening:
Wet Screen Graphite -48# 2nd Clea

TIME 
(Minutes)

5 

harge)

6 
1 
2

6 
1 
2

ner Concentre

ADDITIONS
g/tonne

15

15

iteatlOOme:

REAGENT

30 grams of -48 mesh 
Ro 2nd CI Cone

EKOF452G

EKOF452G

ih
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TESTWORK PROCEDURE

Test No: M90-088 F11 Date: 20-Jun-90

Purpose : Variability Testing: -100 Mesh Flotation
1)Utillize most rigorous regrind (full ceramic charge, 3 minutes)
2)Standard 2-stage cleaning flotation

STAGE

Regrind

Cleaning Flotation:
-100# Cleaned
Condition
Cleaner Scavenger

-100# Cleaner 2
Condition
Cleaner Scavenger

TIME
(Minutes)

3

6
1
3

4
1
3

ADDITIONS
g/tonne

15

15

REAGENT

full ceramic charge

regrind product

EKOF452G

EKOF452G
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TESTWORK PROCEDURE

Test No: M90-088F12______

Purpose: Variability Testing:
1) Duplicate F8 procedure

Composite : Sample # 6

Date: 5-Jun-90

STAGE

Grind
(Target: 95-98"7o -800 microns)

Flotation:
Condition

Rougher

Condition

Scavenger 
(to barren tail)

1st Ro Cleaner

Condition

1st Ro Cleaner Scavenger

2nd Ro Cleaner

Condition

2nd Ro Cleaner Scavenger

Screening:
Screen 2nd rougher cleaner concen

Gravity Concentration:
Hand Panning

TIME 
(Minutes)

3

5

6

2

4

6

1

1

5

1

1

trate into +AQ

ADDITIONS
g/tonne

150

15

2

2

mesh and -4?

REAGENT
1/2 regular rod charge 
SO-60% solids

40^0 solids pH- 6.4 
EKOF 452 G

EKOF 452 G

pH- 6.6

EKOF 452 G

EKOF 452 G

l mesh

-n48 mesh graphite cone
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TESTWORK PROCEDURE 

TestNo:M90-088Fl2 Date: 5-Jun-90

Purpose: Variability Testing:
Regrind l cleaning procedure for -48 mesh Rougher 2nd Cleaner 
Cone

STAGE

Regrind
(25 - 3007o solids) 
(Ceramic mill 4 Full ceramic media c

Cleaning Flotation:
-48# Cleaner 1 
Condition 
Cleaner Scavenger

-48# Cleaner 2 
Condition 
Cleaner Scavenger

Screening:
Wet Screen Graphite -48# 2nd Clea

TIME 
(Minutes)

5

harge)

8 
1 
3

7 
1 

2.5

ner Concentre

ADDITIONS
g/tonne

15

15

iteat 100mes

REAGENT

30 grams of -48 mesh 
Ro 2nd CI Cone

EKOF452G

EKOF 452 G

ih
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TESTWORK PROCEDURE

Test No: M90-088 F12 Date: 20-Jun-90

Purpose : Variability Testing: -100 Mesh Flotation
1)Utillize most rigorous regrind (full ceramic charge, 3 minutes)
2)Standard 2-stage cleaning flotation

STAGE

Regrind

Cleaning Flotation:
-100# Cleaner 1
Condition
Cleaner Scavenger

-100# Cleaner 2
Condition
Cleaner Scavenger

TIME
(Minutes)

3

3
1
4

3
1
2

ADDITIONS
g/tonne

15

15

REAGENT

full ceramic charge

regrind product

EKOF452G

EKOF452G
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TEST F13 PROCEDURES



l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l

TESTWORK PROCEDURE 

Test No: M90-088 F13——^^

Purpose: Variability Testing:
1) Duplicate F8 procedure

Composite : Sample # 11

Date: 5-Jun-90

STAGE

Grind
(Target: 95-9807o -800 microns)

Flotation:
Condition

Rougher

Condition

Scavenger 
(to barren tail)

1st Ro Cleaner

Condition

1st Ro Cleaner Scavenger

2nd Ro Cleaner

Condition

2nd Ro Cleaner Scavenger

Screening:
Screen 2nd rougher cleaner concen

Gravity Concentration:
Hand Panning

TIME 
(Minutes)

4

5

6

2

3

6

1

0.5

5

1

0.5

[rate into +4S

ADDITIONS
g/tonne

150

15

2

2

mesh and -4f

REAGENT
1/2 regular rod charge 
SO-60% solids

4007o solids pH- 7.6 
EKOF 452 G

EKOF 452 G

pH- 7.8

EKOF 452 G

EKOF 452 G

i mesh

+4S mesh graphite cone
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TESTWORK PROCEDURE 

Test No: M90-088 F13 Date: 5-Jun-90

Purpose: Variability Testing:
Regrind l c leaning procedure for -48 mesh Rougher 2nd Cleaner 
Cone

STAGE

Regrind
(25 - 307o solids) 
(Ceramic mill 4 Full ceramic media c

Cleaning Flotation:
-48# Cleaner 1 
Condition 
Cleaner Scavenger

~48# Cleaner 2 
Condition 
Cleaner Scavenger

Screening:
Wet Screen Graphite -48# 2nd Clea

TIME 
(Minutes)

5 

,harge)

6
1 
2

6 
1

1.5

ner Concentre

ADDITIONS
g/tonne

15

15

iteatlOOmes

REAGENT

30 grams of -48 mesh 
Ro 2nd CI Cone

EKOF 452 G

EKOF 452 G

ih
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TESTWORK PROCEDURE 

Test No: M90-088 F13 Date: 20-Jun-90

Purpose : Variability Testing: -100 Mesh Flotation
1)Utillize most rigorous regrind (full ceramic charge, 3 minutes)
2)Standard 2-stage cleaning flotation

STAGE

Regrind

Cleaning Flotation:
-100# Cleaner 1
Condition
Cleaner Scavenger

-100# Cleaner 2
Condition
Cleaner Scavenger

TIME
(Minutes)

3

3
1
3

3
1
3

ADDITIONS
g/tonne

15

15

REAGENT

full ceramic charge

regrind product

EKOF 452 G

EKOF 452 G



TEST 14 PROCEDURES



TESTWORK PROCEDURE

Test No: M90-088 F14_______

Purpose: Variability Testing:
1) Duplicate FS procedure

Composite : Sample # 15

Date: 5-Jun-90

STAGE

Grind
(Target: 95-98c7o -800 microns)

Flotation:
Condition

Rougher

Condition

Scavenger 
(to barren tail)

1 st Ro Cleaner

Condition

1 st Ro Cleaner Scavenger

2nd Ro Cleaner

Condition

2nd Ro Cleaner Scavenger

Screening:

TIME 
(Minutes)

4

5

5

2

1

5

1

0.5

4

1

0.5

ADDITIONS
g/tonne

150

15

2

2

REAGENT
1/2 regular rod charge 
SO-60% solids

4087o solids pH- 6.4 
EKOF 452 G

EKOF 452 G

pH- 6.8

EKOF 452 G

EKOF 452 G

Screen 2nd rougher cleaner concentrate into +4Q mesh and -48 mesh

Gravity Concentration:
Hand Panning +4B mesh graphite cone
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TESTWORK PROCEDURE 

Test No: M90-088F14 Date: 5-Jun-90

Purpose: Variability Testing:
Regrind l cleaning procedure for -48 mesh Rougher 2nd Cleaner 
Cone

STAGE

Regrind
(25 - 300Xo solids) 
(Ceramic mill Z. Full ceramic media c

Cleaning Flotation:
-48# Cleaner 1 
Condition 
Cleaner Scavenger

-48# Cleaner 2 
Condition 
Cleaner Scavenger

Screening:
Wet Screen Graphite -48# 2nd Clea

TIME 
(Minutes)

5 

harge)

6 
1 
2

6
1 
2

ner Concentr;

ADDITIONS
g/tonne

15

15

iteat 100 me;

REAGENT

30 grams of -48 mesh 
Ro 2nd CI Cone

EKOF452G

EKOF 452 G

ih
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TESTWORK PROCEDURE 

Test No: M90-088 F14 Date: 20-Jun-90

Purpose : Variability Testing: -100 Mesh Flotation
1)Utillize most rigorous regrind (full ceramic charge, 3 minutes)
2)Standard 2-stage cleaning flotation

STAGE

Regrind

Cleaning Flotation:
-100# Cleaner 1
Condition
Cleaner Scavenger

-100# Cleaner 2
Condition
Cleaner Scavenger

TIME
(Minutes)

3

3
1
3

3
1
2

ADDITIONS
g/tonne

15

15

REAGENT

full ceramic charge

regrind product

EKOF452G

EKOF452G
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TESTWORK PROCEDURE 

Test No: M90-088 F15—————

Purpose: Variability Testing
1) Duplicate F8 procedure

Composite: Bucket #1

Date: 1 0-Aug-90

STAGE

Grind 6 x 2 kg charge 
(Target: 95 to 100 C70 -20 mesh)

Flotation
(single 12kg rougher)

Condition (~35 07o solids)

Rougher

Condition

Scavenger (to barren )

1st Ro Cleaner

Condition

1st Ro Cleaner Scavenger

2nd Ro Cleaner

Condition

2nd Ro Cleaner Scavenger

Screening:

Screen 2nd rougher cleaner cone in

Gravity Concentration:

Hand panning ,

TIME 
(Minutes)

4

5

8

2

3.5

8

1

0

7

1

0

to +4S mesh (

ADDITIONS
g/tonne

150

15

15

15

and -48 mesh

REAGENT
1/2 regular rod charge 
50 to 600Xo solids

pH-8.1 
EKDF 452 G

EKDF 452 G

pH-8.2

EKDF 452 G

(no froth)

EKDF 452 G

(no froth)

+4Q mesh graphite cone
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TESTWORK PROCEDURE 

Test No: M90-088 F15-Cleaner Date: 29-Aug-90

Purpose: Upgrading -1-48 mesh pan tails and -48 mesh 2nd Rougher Cleaner 
concentrate to *9007o grade

STAGE

-48 Mesh Upgrading

Regrind
{-t-48 mesh pan tails pan tails + -48 rr

1st Cleaner Flotation:

Condition 
Cleaner Float

Condition 
Cleaner Float

Condition 
Cleaner Float

Condition 
Cleaner Fioat

2nd Cleaner Flotation:

Cleaner Float

Condition 
Cleaner Float

Condition 
Cleaner Float

Condition 
Cleaner Float

Condition 
Cleaner Float

Screening:

Wet screen graphite -48 mesh 2nd

TIME 
(Minutes)

7 
lesh 2nd rouo

1 
7

1 
3

1 
2

1 
1

5

1 
3

1 
2.5

1 
2.5

1 
1

cleaner cone (

ADDITIONS
g/tonne

her cleaner cc

10

10

10

10

10

10

10

10

at 100 mesh.

REAGENT

Full charge 
jnc)

EKOF 452G

EKOF 452G

EKOF 452G

EKOF 452G

EKOF 452G

EKOF 452G

EKOF 452G

EKOF 452G



l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l

TESTWORK PROCEDURE 

Test No: M9Q-088 Fl5-Cleaner (-100#)

Purpose: Upgrading -100 mesh 2nd Cleaner 
concentrate to -t-90% grade

Date: 29-Aug-90

STAGE

-100 Mesh Upgrading

Regrind
(-100 mesh 2nd cleaner cone)

1st Cleaner Flotation:

Cleaner Float

Condition 
Cleaner Float

Condition 
Cleaner Float

Condition 
Cleaner Float

Condition 
Cleaner Float

2nd Cleaner Flotation:

Cleaner Float

Condition 
Cleaner Float

Condition 
Cleaner Float

Condition 
Cleaner Float

TIME 
(Minutes)

5

4

1 
4

1 
3

1 
2.5

1 
1

5

1 
3

1 
2

1
1

ADDITIONS
g/tonne

10

10

10

10

10

10

10

REAGENT

Full charge

EKOF 452G

EKOF 452G

EKOF452G

EKOF 452G

EKOF452G

EKOF 452G

EKOF 452G



TEST 16 PROCEDURES



l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l

TESTWORK PROCEDURE 

Test No: M90-Q88 F16_______

Purpose: Variability Testing
1) Duplicate F8 procedure

Composite: Bucket #3

Date: 1 3-Aug-90

STAGE

Grind 6 x 2 kg charge 
(Target: 95 to 10007o -20 mesh)

Flotation
(single 1 2 kg rougher)

Condition t-35% solids)

Rougher

Condition

Scavenger (to barren )

1st Ro Cleaner

Condition

1st Ro Cleaner Scavenger

2nd Ro Cleaner

Condition

2nd Ro Cleaner Scavenger

Screening:

Screen 2nd rougher cleaner cone in

Gravity Concentration:

Hand Panning

TIME 
(Minutes)

4

5

7

2

3

7

1

0

9

1

0

to +4S mesh ;

ADDITIONS
g/tonne

150

15

15

15

md -48 mesh

REAGENT
1/2 regular rod charge 
50 to 600Xo solids

pH-8.3
EKDF 452 G

EKDF 452 G

pH-8.3

EKDF 452 G

(no froth)

EKDF 452 G

(no froth)

48 mesh graphite cone



l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l

TESTWORK PROCEDURE 

Test No: M90-088 Fl6-Cleaner Date: 29-Aug-90

Purpose: Upgrading +4Q mesh pan tails and -48 mesh 2nd Rougher Cleaner 
concentrate to -i-90% grade

STAGE

-48 Mesh Upgrading

Regrind
(+4B mesh pan tails + -48 mesh 2nd

1st Cleaner Flotation:

Condition 
Cleaner Float

Condition 
Cleaner Float

Condition 
Cleaner Float

Condition 
Cleaner Float

2nd Cleaner Flotation:

Cleaner Float

Condition 
Cleaner Float

Condition 
Cleaner Float

Condition 
Cleaner Float

Screening:

Wet screen graphite -48 mesh 2nd

TIME 
(Minutes)

7 
rougher clear

1 
5

1 
3

1 
2.5

1 
1

9

1 
2

1 
1.5

1 
1

sieaner cone ;

ADDITIONS
g/tonne

ler cone)

10

10

10

10

10

10

10

it 1 00 mesh.

REAGENT

Full charge

EKOF 452G

EKOF 452G

EKOF 452G

EKOF 452G

EKOF 452G

EKOF 452G

EKOF 452G



l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l

TESTWORK PROCEDURE

Test No: M90-088 Fl6-Cleaner (-1QO#) Date: 29-Aug-90

Purpose: Upgrading -100 mesh 2nd Cleaner 
concentrate to *9007o grade

STAGE

•100 Mesh Upgrading

Regrind
(-100 mesh 2nd cleaner cone)

1st Cleaner Flotation:

Cleaner Float

Condition 
Cleaner Float

Condition 
Cleaner Float

Condition 
Cleaner Float

2nd Cleaner Flotation:

Cleaner Float

Condition 
Cleaner Float

Condition 
Cleaner Float

Condition 
Cleaner Float

TIME 
(Minutes)

5

4

1 
4

1 
2

1
1

5

1 
2

1 
2.5

1 
1

ADDITIONS
g/tonne

10

10

10

10

10

10

REAGENT

Full charge

EKOF 452G

EKOF 452G

EKOF 452G

EKOF 452G

EKOF 452G

EKOF 452G



TEST 17 PROCEDURES



l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l

TESTWORK PROCEDURE

Test No: M90-088F17———^—

Purpose: Variability Testing
1) Duplicate FS procedure

Composite: Bucket #4

Date: 13-Aug-90

STAGE

Grind 6 x 2 kg charge 
(Target: 95 to 10007o -20 mesh)

Flotation
(single 12kg rougher)

Condition (-35"7o solids)

Rougher

Condition

Scavenger (to barren )

1st Ro Cleaner

Condition

1st Ro Cleaner Scavenger

2nd Ro Cleaner

Condition

2nd Ro Cleaner Scavenger

Screening:

Screen 2nd rougher cleaner cone in

Gravity Concentration:

Hand Panning

TIME 
(Minutes)

4

5

8

2

5

9

1

5

1

1

3

to -1-48 mesh ;

ADDITIONS
g/tonne

150

15

2

2

md -48 mesh

REAGENT
1/2 regular rod charge 
50 to 600Xo solids

EKDF 452 G

EKDF 452 G

pH-8.9

EKDF 452 G

EKDF 452 G

+4Q mesh graphite cone



l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l

TESTWORK PROCEDURE 

Test No: M90-088 Fl7-C!eaner Date: 30-Aug-90

Purpose: Upgrading +4B mesh pan tails and -48 mesh 2nd Rougher Cleaner 
concentrate to -t-90% grade

STAGE

-48 Mesh Upgrading

Regrind
(+4Q mesh pan tails pan tails -i- -48 n

1st Cleaner Flotation:

Condition 
Cleaner Float

Condition 
Cleaner Float

Condition 
Cleaner Float

Condition 
Cleaner Float

2nd Cleaner Flotation:

Cleaner Float

Condition 
Cleaner Float

Condition 
Cleaner Float

Condition 
Cleaner Float

Screening:

Wet screen graphite -48 mesh 2nd

TIME 
(Minutes)

7 
iesh 2nd rou?

1 
6

1
4

1 
3

1 
1

5

1 
5

1 
2

1 
2

cleaner cone .

ADDITIONS
g/tonne

her cleaner cc

10

10

10

10

10

10

10

at 100 mesh.

REAGENT

Full charge 
Dnc)

EKOF452G

EKOF 452G

EKOF 452G

EKOF 452G

EKOF 452G

EKOF 452G

EKOF 452G



l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l

TESTWORK PROCEDURE

Test No: M90-088 Fl7-Cleaner (-100#)

Purpose: Upgrading -100 mesh 2nd Cleaner 
concentrate to *90"7o grade

Date: 29-Aug-90

STAGE

-100 Mesh Upgrading

Regrind
(-100 mesh 2nd cleaner cone)

1st Cleaner Flotation:

Cleaner Float

Condition 
Cleaner Float

Condition 
Cleaner Float

Condition 
Cleaner Float

2nd Cleaner Flotation:

Cleaner Float

Condition 
Cleaner Float

Condition 
Cleaner Float

Condition 
Cleaner Float

TIME 
(Minutes)

5

6

1 
5

1 
5

1 
1

5

1 
4

1 
2

1 
1

ADDITIONS
g/tonne

10

10

10

10

10

10

REAGENT

Full charge

EKOF 452G

EKOF 452G

EKOF 452G

EKOF 452G

EKOF 452G

EKOF 452G





.
Ministry of
Northern Development
an* Mines

Ontario

DOCUMENT No.
U3919Q

^ Report of Work
Mining Act (Expenditures, Subsection 77(19)) 31L81NE9eei 2 .14026 MARIA 900

Type of Work Performed Mining Division

Rob

Township or Area
Co-

Recorded Holder Prospector's Licence No.

//7~7 Telephone No,

/ffTOCAfA Tx*AA*C,Work Performed By t&Sf.LTV.

Name and Address of Author (of Submission) srj Dito When Work was Performed

/2
Pay l Mo.

72 /O
Day | Mo. | Yr.

All the work was performed on Mining Claim(s): 
Indicate no. of days performed on each claim.

Mining Claim No. ot Days

6Q83+7
No. ol Days pining Claim {No. of Days Mining Claim No ol Days

Mming Claim No. ol Days Mining Claim No. of Days Mining Claim No. of Days Mining Claim | No of Days Mining Claim No. ol Days

Mining Claim No ot Days Mining Claim No. of Days Mining Claim No. of Days Mining Claim | No of Days Mining Claim No. of Days

Instructions
TojaieUMllQetlitAririlftCbeCMSfriTiMaAlat claim 
holSeWTI^e^MW^ per 
claim in the expenditure days credit column 
(below).______________________

Calculation of Expenditure Days Credits 
Total Expenditures______

Total 
Days Credits

Total Number of Mining Claims Covered 
by this Report of Work

Mining Claims (List in numerical sequence), ft space is insufficient, attach schedules with required information

Certification of Beneficial Interest 'See l^ftte No. 2 on reverse side
l hereby certify that, at the time the work was performed, the cairns covered in this report 
of work were recorded in the current recorded holder'6 name or He*} fiffi^a b**i*dc^|.interest
by the current recorded holder

Certification Verifying Report of Work
l hereby certify that l have a personal and intimate knowledge of the facts set forth in the Report of Work annexed hereto, having performed the work or witnessed same 
dunng and/or after its completion and the annexed report is true.

Name and Address of Person Certifying

7os-474 -4 J' o, OAJ7- P/ 6 2# 2.
HER^TARiO ?'.i::i:;G Division 

RECEIVED

FEb 1 i 1991
AM FMDate Approved as Recorded
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North Coast 

industries Ltd.

Su.te 1575 

200 Granville SI 

Vancouver BC 

Canada V6C 154

Tel: 604/681.0799 

Fax: 604/681.2741
1700-1177 W. HASTINGS ST. 
VANCOUVER, B,C,J/6E2K3

RECEIVED
Mining Land Section
Mineral Developement Program
MNDM
159 Cedar St., 4th Floor
Sudbury, Ont. , P3E 6A5

28, 1991

MINING LANDS SECTION

Re: Report of Work(Doc W190.09) claims SO998754 et al.

Dear Sirs,

Enclosed are a Report of Work dated February 14, 1991 and the 
accompanying Technical Reports, invoices and cancelled checks for 
Metallurgical Testing performed on samples from the Bisset Creek 
Project in the Southern Ontario Mining Division.

Reports included are:

Metallurgical Testing of Bisset Creek Graphite
Final Report fComplete)
July 1990
By: Bacon Donaldson and Associates Ltd.

Metallurgical Testing of Bisset Creek Graphite
Final Report(Summary)
July 1990
By: Bacon Donaldson and Associates Ltd.

Metallurgical Investigation and Plant Flowsheet
Developement for the Bisset Creek Flake Graphite Ore
June 1990
Cominco Engineering Services Ltd.

Metallurgical Report on the Variability Test Results of
the Bisset Creek Flake Graphite Ore.
September 1990
Cominco Engineering Services Ltd.

Please advise us if any additional information is required.

RECEIVED Yours sincerely,

APR O 2 1991 

MINING LAND'o bcu
Hardy Forzley



tario

Mining Lands Section
159 Cedar Street, 4th Floor
Sudbury, Ontario
P3E 6A5

Telephone: (705) 670-7264 
Fax: (705) 670-7262

Report of work # W9190. 09

Ministry of
Northern Development
and Mines

Ministers du 
D6veloppement du Nord 
et des Mines

August 8, 1991

Mr Rob Klassen
North Coast Industries Ltd.
700-1177 West Hastings
Vancouver, B. C.
V6E 2K3

Dear Sir:

RE: Expenditures submitted on Mining Claims SO 998754 et al. in 
the Township of Maria.

As per our telephone conversation of August 7th 1991, I have 
encountered a problem regarding the total of $ 200903. 30 you are
claiming.

When expenditures are submitted we require proof of payment which in 
this case involves the submission of invoices and cancelled cheques.

I have been able to verify payment of $ 108454.32 (7230 days), but am 
unable to verify the remainder as I cannot match up all the submitted 
invoices and cancelled cheques.

I have enclosed two lists and photocopies of those invoices and cheques 
that cannot be matched up. Could you please try to match these up, (or 
submit further ones if required), and return this information to this 
office no later than 30 days from the date of this letter.

When returning this information please quote file # 2. 14028

If you require further information please contact Clive Stephenson 
at (705) 670-7254.

Yours truly

'of. Ron C. Gashinski
Provincial Manager, Mining Lands 
Mines and Minerals Division

CDS/cs 
Encl:

cc: Mining Recorder 
Southern Ontario

R. M. Blais
North Bay, Ontario



North C oast Tel :6047681.0799 

Fox: 604/681.2741

V i

5 September 1991

Clive Stephenson
Ministry of Northern Development and Mines
Mining Land Section
159 Cedar Street, 4th Floor
Sudbury, Ontario
P3E 6A5

RE: Submission of Invoices and Cancelled Cheques File 

Dear Sir:

As per your letter dated August 8, 1991, please find enclosed a 
complete resubmission of invoices and cancelled cheques for the 
Bissett Creek project. Our accounting staff have documented the 
cross matching and adjustment of various accounts to clearly 
illustrate the balance of accounts.

We apologize for any inconvenience caused by our initial 
submission.

If you require further information please contact Rob Klassen or 
Laurie Forzley at (604) 681-0799.

\

Yours sincerely

Rob Klassen ^ ^ 
North Coast Industries

RECEIVED

SEP l O 1991 

MINING LANDS



INVOICES without matched cancelled Cheques

INVOICE FROM INVOICE BILLING PERIOD 
AND INVOICE ft

DATE AMOUNT

Cominco

Cominco

Cominco

Cominco

Cominco

Cominco

Cominco

Ortech I

Eng.

Eng.

Eng.

Eng.

Eng.

Eng.

Eng.

nt.

Feb,

Mar,

Apr,

May,

Jun,

Jul,

Aug,

90

90

90

90

90

90

90

02-CECVO

03-CECVO

04-CECVO

11

11

11

05-CECVOll

06-CECVO

07-CECVO

08-CECVO

14357

11

11

11

Mar

Apr

May

Jun

Jul

Aug

Sep

Feb

08,

09,

08,

08,

10,

10,

11,

15,

90

90

90

90

90

90

90

90

TOTAL

S

S

S

S

$

$

$

$

$

3965.

6526.

6169.

3658.

12542.

7968.

2588.

10824.

54244.

12

22

72

92

43

99

13

60

13

note: The total amount for the Ortech invoice (# 14357) is $ 20324. 60 
of which a cancelled cheque for $ 9500.00 (advance payment) has 
been submitted. This leaves a balance of $ 10824. 60 which still 
requires proof of payment.



CHEQUES without matched Invoices

PAYEE DATE OF

Bacon Donaldson 4 Assoc. Dec

Cominco

Cominco

Cominco

Cominco

Cominco

Ortech I

Ortech I

Ortech I

Engineering

Engineering

Engineering

Engineering

Engineering

nt.

nt.

nt.

Feb

Mar

Jul

Aug

Sep

May

Jul

Mar

20,

16,

31,

06,

03,

01,

08,

06,

25,

CHQ

89

90

90

90

90

90

90

90

90

CHEQUE

1057

1134

0019

0043

1295

1318

0032

0045

0024

# AMOUNT

$

$

$

$

S

$
$
$
s

TOTAL $

496.

1559.

3897.

10000.

6354.

8000.

7763.

5000.

2820.

45892.

57

75

12

00

86

00

65

00

35

30



NORTH COAST INDUSTRIES LTD.
700 - 1177 West Hastings Street

Vancouver, B.C.
V6E 2K3

RECONCILIATION OF REPORT OF WORK

Bacon Donaldson S Associates Ltd.

Invoice 
Invoice

Invoice

Cominco

Invoice

Invoice

Invoice
Invoice
Invoice

Invoice
Invoice

Ortech

Invoice

Invoice
Invoice

Invoice

# 849X4
t 8495

145,864.89*

C

Encrineerina Services Ltd.

# 01-CEC VOlli/^

f 02-CEC V011 3,965.12+

t 04-CEC V011
# 03-CEC V011
# 05-CEC V011

# 06-CEC V011 12,542.43
# 07-CEC V011 7,968.99

2.588.13
23,099.55"

International

f 14976

# 14357
# 16329 (credit)

t 17111

5 18,899.80V 
10. 348. ei*'
29,248.41

102.000.00

"T~13 1.2 48 .^tPN

5 9,705.91""'

3,897.12

6,169.72
6,526.22
3,658.92
16,354.86

20.500.00

S 50.457.89

S 2,820.35

20,324.60
(3. 060. 951
17,263.65

5,000.00

S 25.084.00

CK f

CK f
CK t 
CK # 
CK t

/ 
CK f

CK #

CK f
CK #

CK t
CK #

CK #

CK f
CK #

CK #

027*^ 5 29,248.41

1268 30,000.00^ 
1288 20,000.00V- 
1317 10, 000. 00 V- 
084 42.000.00^

016

019

043
1295

1318
132

024

003
032

045

102.000.00

S 131,248.48

5 9,705.91^

3,897.12

10,000.00
6.354.00

16,354.86

8,000.00
12.500.00
20.500.00

S 50.457.89

5 2,820.35

9,500.00
7.763.65
17,263.65

5.000.00

S 25,084.00

* This invoice was subsequently settled for 5102,000.00
+ The invoice was adjusted by 568.00 to reflect an outstanding credit.
o This account was subsequently settled for 520,500.00.



Lake fie Id Research

Invoice # 03235 
Invoice # 03278

Invoice # 03707

Invoice f 04067 
Invoice t 04080

55

9

252.00 
168.00
420.00

1,950.00

329.50 
44.00

373.50

2,743.50

CK t 009 S 420.00

CK # 031 1,950.00

CK # 1320 373.50

J 2,743.50

TOTAL EXPENDITURES S 209.533.80 S 209,533.80



IN \TOICE
BACON. DONALDSON & ASSOCIATES LTD.

12271 Horseshoe Way, Richmond, B.C. V7A 4ZI * Phone: 277-2322 * Fax: 274-7235 j

8494In Account With NORTHCOAST INDUSTRIES Invoice No. u -r *j ~r 
1270 - 601 W. Hastings St.
Vancouver, B.C. File No. M90-088 
V6B 5A6

Purchase Order No.

Attention: Laurie Forzley 
_________________________________________________Date 1990 March 13

Re: Batch Laboratory Testwork on Bissett Project to February 28, 1990.

PROFESSIONAL SERVICES
Technicians 126.0 hrs. @ 0 50. $ 6,300.00

27.0 hrs. @ S 30. 810.00
1.0 hrs. @ $ 60. 60.00
2.0 hrs. @ $ 57. 114.00

Engineers 119.0 hrs. @ 3 75. 8,925.00
3.5 hrs. @ $100. 350.00

Secretarial 2.1 hrs, @ 3 30. 63.00

Assays - BDA 22 @ $ 20. 440.00 
- Chemex 1,107.45

EXPENSES
Vancouver Petrographies 672.75 
Fax charges 57.60

TOTAL $ 18.899.80

This is a professional invoice and is due when presented. 
1.5"^) per month charged on invoices over 30 days. 

'Si per annum)



INVOICE
BACON, DONALDSON 8c ASSOCIATES LTD. 

12271 Horseshoe Way, Richmond, B.C. V7A 4ZI * Phone: 277-2322 * Fax: 274-7235

In Account With NORTHCOAST INDUSTRIES Invoice No. 8 495 
1270 - 601 W. Hastings St.
Vancouver, B.C. File No. M90-088 
V6B 5A6

Purchase Order No.
Attention: Laurie Forzley 

________ ___ ___ _______________________ ___ Date 1990 March 13

Re: Pilot-Scale Testing of Bissett Graphite Project to February 28, 1990.

PROFESSIONAL SERVICES 
1. Circuit Set-Up

Technicians 50.0 hrs. @ 3 50. 3 2,500.00 
Engineers 38.0 hrs. @ 3 65. 2,470.00

Consumables 1,178.61 
2o Receipt Si Crushing of Ore

11.5 hrs. @ 3 30. 345,00
3.0 hrs. Q $ 65. 195.00

20.0 hrs. @ 3 50. 1,000.00

3. Preliminary Test Runs
34.5 hrs. @ 3 30. 1,035,00 
25.0 hrs. @ 3 65. 1.625.00

TOTAL 3 10,348.61

This is a professional invoice and is due when presented. 
l.o0?} per month charged on invoices over 30 days, 

per annum)



NORTHCOAST INDI "TRIES LTD.
1270 - 601 WEST HA NGS STREET 

VANCOUVER, B.C. V68 5A6

- 0027

PAYrc
THEORDER

NORTHCOAST INDUSTRIES LSANK OF MONTREAL
GRANVILLE 81 PENDER STREET BRANCH

500 - 520 GRANVILLE STREET
VANCOUVER, B.C. V6C 1W7

FOfL
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North Coast 

Industries Ltd.

KJte 1575 Tel: 604/481.0799 

anvilleSI Fax: 604/681.2741 

Vancouve^C 

Canada V6C1

#700-1177 W. HASTINGS ST. 
VANCOUVER, B.C. V6E2K3

February 28, 1991

Bacon Donaldson S Associates Ltd.
12271 Horseshoe Way
Richmond, B.C.
V7A 4Z1
Attn: Lee Schneider, Controller

Dear Sir:

Re; Settlement of our account

As per your letter dated February 21, 1991, enclosed please find 
our cheque in the amount of $42,000.00 representing full settlement 
of the North Coast Industries Ltd.'s account with Bacon Donaldson 
S Associates Ltd.

We trust this is satisfactory.

Yours very truly,

NORTH COASTS-INDUSTRIES LTD.

Harold H.G. 
Vice Presid

/rr

ey

NCT:BaconPay



BACON 
ONALDSON

ASSOCIATES LTD.

12271 HORSESHOE WAY 
RICHMOND. B.C. 
CANADA V7A 4Z1 
TELEPHONE: (604) 277-2322 
FACSIMILE : (604) 274-7235

February 21, 1991 File Number: M90-088

NORTHCOAST INDUSTRIES 
1270 - 601 West Hastings Street 
Vancouver, B.C. 
V6B 5A6

Attention: Ron Thiessen

Dear Sir,

Re: Settlement of Your Account

This will confirm your recent discussions with Messrs. Gord Bacon and Morris Beattie regarding 
your overdue account with Bacon, Donaldson and Associates Ltd. Upon receipt of the agreed 
upon final settlement amount of S42,000 we will issue a credit note for the balance then owing.

Yours truly,
BACON DONALDSON A. ASSOCIATES LTD.

Lee Schneider, Controller 
SLS/jlb



BACON 
ONALDSON

HATES LTD. BREAKDOWN OF INVOICE #1071
BISSETT CREEK PROJECT

NORTH COAST INDUSTRIES

A. Preliminary testwork and pilot paint operation.

PERSON HOURS RATE

Brent Peacock 
Bruce Smith

Ted Joyce 
Clint Rule 
Diane Baker 
Ed Henriouile 
Gus Chow 
Ed Klassen 
Jack Richards

Jasman Yee 
Keith Davidson

Martin Schuchow

Morris Beattie 
Peter Tse

Richard Steel 
Ron Williams 
Shawna Martin

Trish Hosepdales 
Vince Brusnyk

Cord Bacon

12271 HORSESHOE WAY 
RICHMOND. B.C. 
CANADA V7A4Z1 
TELEPHONE: (604) 277-2322 
FACSIMILE : (604) 274-7235

22
189
13

284
7.5
33

521
8

26.8
355.7
107.2
301
181
12
62.5
4

48.5
335
26
13.5
1.5

169.5
4.5

49
191.5
4
2

50
50
57
50
50
60
75
50
75
30
37
65
50
57
50
57
100
50
57
50
60
50
57
60
30
37
100

TOTAL

S 1,100
9,450

741
14,200

375
1,980

39,075
400

2,010
10,671
3,966.40

19,565
9,050

684
3,125

228
4,850

16,750
1,482

675
90

8,475
256.50 

2,940 
5,745 

148 
200.00

Sub TOTAL S 158,231.90



Assay and Fax Charges
Outside Analysis and Direct Expenses

Less Previous Invoices

Less write down for pilot plant 
set-up at BDA's expense

5,588.42
15.544.69

Sub TOTAL S 179,365.01

-29,248.41 \S

- S 36.258.45 
Sub TOTAL S 113,858.15

B. Variability Testwork and Final Reporting

PERSON HOURS

Bruce Smith 
Clint Rule 
Ed Henrioulle 
Grant Morgan 
Jack Richman 
Jasman Yee 
Keith Davidson 
Morris Beattie 
Peter Tse 
Ron Williams

Shawna Martin 
Vince Brusnyk

Secretarial

Assay and Fax charges
Outside analyses and direct expenses

RATE TOTAL

31
3

170.9
3

25.6
15
3
2.5
80
1
2
17
27.5

52.1

50
50
75
60
30
65
50
100
50
57
60
50
30

30

Sub

1,550
150

12,817.50
180
768
975
150
250

4,000
57
120
850
825

S 1,563

TOTAL S 24,255.50

3 3,837.50
S 3,913.74

Sub TOTAL S 32,006.74

Total this Invoice 
Less Advances

S 145,864.89 
•S 60,000.00

BALANCE DUE S 85,864.89



NORTH COAST INDUSTRIES LTD.
PRICE WATERh 3E CENTRE

#1270 - 601 WEST HASTINGS STREET
VANCOUVER, B.C. V6B 5A6

PAYiO

1268
6? 19 y o

100 DOLLARS
SANK OF MONTREAL 

GRANVILLE 4 RENDER STREET BRANCH 
500 - 520 GRANVILLE STREET 
VANCOUVER/B.C. V6C 1W7 -r

FOR

, . 
NORTH COASt INDUSTRIES LTD.

PER

"•oois&aii1 i:oa i 3^-10 E"' /oooaoQoooo,''

o 04300-CC3 to

c.

JY '90' 09
HOYAl eco-ccs&o

* JY '9tf 09 j 
f UII IF H O NTH EA t
l *MICOUVEH REGIONAL 

•DATA CENTRE



NORTH COAST "'DUSTRIES LTD.
PRICE WATEi JUSE CENTRE

#1 270 - 601 WEST HASTINGS STREET
VANCOUVER, B.C. V68 5A6

PAYio

BANK OF MONTREAL : " 
GRANVILLE 8c PENDER STREET BRANCH 

500 - 520 GRANVILLE STREET 
VANCOUVER, B.C. V6C 1W7

"•OD i EBB"* HOB i ED-DO li:

100DOLURS

•NORTH COAST INDUSTRIES LTD.

PER

l E 31- /OOOEOOOOOO/

•an S3IVIOOS3V
A1NO

AG '90' 08
HOYAL B AW Kuntil



NORTH COAST f USTRIES LTD.
PRICE WATERh^jSE CENTRE

#1270 - 601 WEST HASTINGS STREET
VANCOUVER, B.C. V6B 5A6

~

1317
L-19iP

PAYio——
THE ORDER OF

v'
I/a OOO 00

sLJi/U^^- 1̂00 DOLLARS

BANK OF MONTREAL 
GRANVILLE 81 RENDER STREETBRANCH . j--i'i''-

* *500 - 520 GRANVILLE'STREET'

FOFL

NORTH COAST INDUSTRIES LTD.

PER

i:ofli20'"00ii: i a 3*1-10 EI- /OOOiOOOOOO/

SE '90' 05
ROYAL BANK
IIITIIN -^
COLDMII* PC

if
f-

G



NORTH CO^ ' INDUSTRIES LTD.
700 -1177 Wt-V HASTINGS STREET

VANCOUVER, BC V6E 2K3
PHONE 681-0799

0084

PAY TO THE 
ORDER OF .

^7/100 DOLLARS

L
RE:

NORTH COAST INDUSTRIES LTD.

mm Bank of Montreal
VANCOUVER MAIN OFFICE
FIRST BANK TOWER, 595 BURRARD ST.
VANCOUVER, B.C. V7X 1L7

i:aaoi,0'"QQ /OOOW20QOQO,' 1

W 28
•Or*l BANK

28 
IITIEIl
IKQIONAL 

DATAONTRE



Cominco Engineering Services Ltd.

100-1200 West 73rd Ave., Vancouver, B.C., Canada V6P 6G5; Tel. (604) 264-5500 1 Telex 04-55357; Fax (604) 264-5555

February 20, 1990

North Coast Industries Ltd. 
1270 - 601 W. Hastings Street 
Vancouver, B.C. 
V6B 5A6

Attention: Mr. Dave Copeland

Dear Sir:

Re: Bisset Creek Metallurgical Testwork

Please find attached our January 1990 invoice with respect to the 
above mentioned project:

January Invoice #01-CECV011 $9,705.91

Should you have any questions, please call. 

Regards,

F
G.R. Albright 
Revenue and Project 
Accounting Manager

GRA/jmh 
Attach.

FI.01

VANCOUVER - TRAIL - CALGARY - SASKATOON



Cominco Engineering Services Ltd.

invoice No. 0 1-CECV011

NORTH COAST INDUSTRIES LTD. 
1270 - 601 WEST HASTINGS STREET 
VANCOUVER, B.C. 
V6B 5A6

ATTENTION: DAVE COPELAND

Date
90-02-09

Accounting Inquiries

Phone -(604) 264-5525

Technical Inquiries

Name - VCR : HM BOLU 
" (604) 264-5596Phone - 

Reference No.

JANUARY, 1990 EXPENDITURES AS ATTACHED 

CEC.V01.1 - BISSET CREEK METALLURGICAL TESTWORK

PROFESSIONAL ENGINEERING SERVICES 
(SEE ATTACHMENT 1)

REIMBURSABLES
(SEE ATTACHMENT 2)

*8,©02.50

*1,703.41

TOTAL THIS INVOICE

Remit To - Suite 100 - 1200 West 73rd Avenue 
Vancouver. B.C. V6P 6G5

Net 30 Days
Inlamt Charpad *l 1 1* * P*r Month on Ovvrdu* Accounts.



NORTHCOAST INDUSTRY LTD
1.270- -601 WEST HASTING^ .'REET 

. VANCOUVER, B.C. V68 bA6
0016

BANK OF MONTREAL
GRANVILLE 81 PGNDER STREET BRANCH 

500 - 520 GRANVILLE STREET v. 
VANCOUVER, B.C. V6C 1W7 .

a li'3-'3v T"1 .ii'OODO l&n* 'SOB l EO'OQ li:

HR W 13
lit IF M DNTREU
ANOOUVBUCQIONAL 

l DATA

to.

"•O -.*C fZ '

rrt i
•o

CO



Name

Expense Account
Do not use pencil.

ATT DOLU

Date
h JAM 9o
fi t-

Location
ToifLDMTo

^,

Sub-totals
Advances from CESL

Cash —
Transportation*-'" \3i4
Other

Sub -total 13 U
Less: Unused air sz&fleFu 
fare (attach s t-ip f^z.

~ 3 (* L— O A./^

Net advances (1) li '6

00

00

^

00

Distribution of Expense 
Code

W. O t l- tfSkoo

Total Expense SCdn.

Disbursements — see instructions on reverse side of form

Daily 
General 
Expense
S^.i*T"

S S'-f.uT

Hotel 
Accom 
modation
ft
i*S"^.o3

So?i""6,oJ

Trans 
porta 
tion

\*^\i4-.
C—-

1

s I^l4.00
Employee Expenses Reported
Daily General Expense
Hotel Accommodation
Transportation ^
Sundry
Entertainment
Total Expenses
Exchanqe Rate
Total Expense SCdn. (2)

Amount

l b Z.^) Ot?

Other expenses

Description 
of item

Brought forward
from reverse

5"?.
a s~fe

"l ^ l it
,--

^
\ &2-Q

; fe2-"?

64"
ol
Op

b2

fc?

Sundry

S

Recap
Ttl. Exp. SCdn. (2) -
Less:
Net Advances (1) .
Balance owing:
— to me \ "2M
— to CESL
(cheque attached)

Enter 
tainment

S

fb^ fc^

--ri l ** oo
3 is- (H
3'^" fe.2

Purpose of Trip or Expenditure
-S"*J fi G*~)Q. y t SfO t\J Q P L 4-42 Tt2ST~5

A- T V Q~T(z~Z~l^ 6fJi~TS~l- *7~7t^~ ̂ ~t-1 t^P^I T~

~2) . /*J3 P&l /4-Af r) ,

For Office Use Only V.
\io\ \)nn O "?QU
i 4tsg 07.0-^

Debit

\\ofl
b^^^"

Credit

\Vn"?Q jrQ.

Certifiedias/a true accounting Date 
of my/expenses

_ 7^ x^ 
Appro/ea for distribution 
and payment ;

Audited by



PAGE 153

JS644

CECVOl-1

CHARGE 
CODE

OFFICE 
V0110100

METAL* 
V0110100

COHINCO ENGINEERING SERVICES LTD.

CUMULATIVE TIME

BISSET CK HETALLURGICAL TESTWORK

MAN 
NO. NAME

SERVICES 
800278 DJ WILLIAMS

ACTIVITY TOTALS

L ENGINEERS 
800303 HH BOLU

ACTIVITY TOTALS

CHARGE CODE TOTALS

JOB TOTALS

REG 
HRS

5.0

5.0

117.0

117.0

122.0

122.0

DISTRIBUTION

f

OVT 
HRS

13.0

13.0

13.0

13.0

FOR JAN , ENDING

.0. NO:

TOTAL CHARGE 
HRS RATE

5.0 27.50

5.0

130.0 60.50

130.0

135.0

135.0

90/01/31

CHARGE OVERTIME 
AMOUNT PREMIUM

137.50

137.50

7,865.00

7 ( 865.00

8,002.50

8,002.50

90-02-02

ATTACHMENT 1

TOTAL 
AMOUNT

137.50

137.50

7,865.00

7,865.00

8,002.50

8,002.60



708 

C.V01 1

B CODE

1 1 0200
0200
0200
0200
0200

COMINCO ENGINEERING SERVICES LTD PAGE: 1

BISSET CK METALLURGICAL TESTWORK 90-02-08 
REIMBURSABLES ATTACHMENT 2

SUPPLIER

BOLU, H. M.
DWARF COURI
REPRO CHGES
TEL CHGES -
TEL CHGES -

SUPPLIER NAME

C/0 #400
ER LTD.
- JAN/90
JAN/90
JAN/90

INVOICE NUMBER

E/A
C141
J/E
J/E
J/E

9001 18B
231
00024
00026
00028

AMOUNT

1629
7
0

17
48

.68

.25

.90

.26

.32

JOB TOTAL S1703.41



dwarf COURIER
(Division ol RICHMOND dwarf COURIER LTD.) 

Small in Name — BIG IN RELIABILITY!

S Simpson fid. 
Ricnmona, B.C. 
V6X 2R2
D.spaicn: 275-^^5 
Ac m; r.: 276-60-^4

TO:

COMINCO ENGINEERING 
100-1200 WEST 73RD., 
VANCOUVER, B.C. 
V6P 6G5

TERMS NET 15 DAYS - 2Vo CHARGED ON ALL OVERDUE ACCOUNTS.

TRANSACTION | INVOICE NO DESCRIPTION

11/30/89 
12/31/89 
12/31/89

BALANCE

675.45
688.77

1,389.42

675.45
13.32

^700.65
INTEREST

WAYBILLS

TOTAL
- ii 'i—

1.389.42
30 DAYS 60 DAYS 90 DAYS

•—————

675.45 0.00 0.00

CURRENT
_

713.97

ORIGINAL INVOICE
in̂ o
UJ

O

GGOD5.SEHVICE 
RECEIVED

G.L
U?)O

— -i rtj 1
1 1 0 l

UOV

l ! ^ r t
V 1 c o
li pi

PRICE TAXES

JOB #
U-O i h.

ViH^i

-*-t^HCl^l'i
-ro'3,1
•r \^\
T KA K

. '' iOl

PCIS
•^, \^-\
C HOD--feiocs'^''

0'H.OO

*f \ 'i^\-

— rv ! ," i —

EXTENSION

AMOUNT
^\ SO

-j U JO
^ \v o . UpS

n 50
S'to A5
i ~1. vX

^1 —\ ; \ *^

UCiV tvU. U 3 C- 1 6 l"i AQ

l\ O| . \1 0 
—— P-g-TTI ———— T*J—z ——— f . —— ̂ a.-* A T

ci s- v \ r, i Ci i c,

COK: o
LU 

g

ORIGii
7

K

U0\

'•^u-ov

MAL.
^•^
ttvse

NVOiCE

X \ Oo C, JD 

X\ ^

\IOK

ItOl

Py V* D

USo K SUM,
U5O

Ut-SO

S v.o
S ^0

t^nltM-s ^- -



dwa^COURIER
Dispatch: 278-1935 236146

(XLA^ 
\^r (Division of RICHMOND dwarf

FROM

COMINCO ENGINEERING

COURIER LTD.)

PREPAID Q

100-1^00 WEST 7^RD. .
VANCOUVER. B.C.
V6P 6G5 C14

THIRD PARTY CHARGE

MONTH

/5s
JTO:

///.D^/^

-.-' DAY-s^r YEAR

iry

Oxff&^-o -

SMALL IN NAME 
BIG IN RELIABILITY

COLLECT D

^^-d. HM4-MeeX'"* ^~r^

^ —Y-±"

HOT

re /37
^,

D
,. .. AJ

N/D ECONO U^

^- ^f/

TEL

RusrC
RETURR ——

A/r*0*p
*^ ~*\ 
j^ ̂ 7 REG.

Q^ CONT
INSTRUCTIONS

.

RE /o/- i O^GO -ft4A
SHIPPER:

Vv
TIME

A.M.

&H
DRIVER 
P/U

^.

RECEDED IN APPARENT GOOD ORDER** TIME Dfil
AM. KSW^'

NO. OF 
PIECES

1 '

yj/fsG'

tf
RACT D

WEIGHT

IBS

KGS.

ADVANCE 
CHARGE

ADVANCE 
AMOUNT

- WAITING 
TIME

WEIGHT 
/-CHARGE

DELIVERY 
CHARGE

RETURN 
CHARGE

OTHER

TOTAL

VER RETURN RECEIVEDJNjOiPPARENT 
a. C3COD ORDER. (PLS. PRINT)

1-

i

/^
TIME DRIVER

A.M 

P.M.

IMPOHTSU-IT: MAXIMUM LIABILITY OF CARRIER IS S4.41 PER KG. OR 550,00 PER SHIPMENT. ALLCLAIMS MUST BE SUBMITTED 
WITHIN 30 DAYS OF SHIPMENT PLEASE REFER TO TERMS AND CONDITIONS ON REVERSE SIDE.

OFFICE COPY CASH Q CHEQUE Q
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COMINCO ENGINEERING SERVICES LTD. 
REPRODUCTION USAGE CHARGES 

JANUARY 1990

USER JOB NUMBER 
ID.

8011 V011

COPIES 
MADE

RATE AMOUNT 
CHARGED

BISSET CREEK METALLURGICAL REVIEW

1ST FLOOR
1ST FLOOR
3RD FLOOR
3RD FLOOR
4TH FLOOR

- CANON
- MITA
- CANON
- XEROX
- CANON

NP-7550
DC-313Z
NP-8570
1045
6650

0
0
3
0
3

0
0
0
0
0

.15

.15

.15

.15

.15

$o
0
0
0
0

.00

.00

.45

.00

.45

TOTAL CHARGES $0.90



oday'5 date: 30/02/02 00:18 

c count codej

CQMINCD ENGINEERING .SERWCES LTD. (Vancouver) 

GENESIS Telephone Management Systei

ACCOUNT CODE DETAIL REPORT

Page 13

Period starting 89/12/29 
ending 90/02/01

Date

90/01/12 

Totals

Tile Ext. 

11:59 5596 

l calls

Trunk Type 

T002003 CD02

,.Nuiber Dialed Loc 

1-416-822-4111 ON

Duration Cost

0:24:37 17.26

0:24:37 17.26



.^a/'s date: 90/02/02 00: IB 

.lount code: Ail

Date

90/01/18 
90/01/19 
90/01/19 
90/01/24 
90/01/24 
90/01/25

Tiie

13:34 
08:16 
12:55 
11:09 
13:36 
14:08

COMINCQ ENGINEERING .SERVICES .LTD. (Vancouver) 

GENESIS Telephone Hanageaent Systei

ACCOUNT CODE DETAIL REPORT

Ext.

5596
5596
5596
5596
5596
5596

Trunk

T002005
T002001
T00200B
T002006
T002004
T002002

Type

C002
C002
C002
C002
CD02
CQ02

......Nuiber Dialed

1-416-822-4111
1-416-822-4111
1-416-964-0411
1-416-822-4111
1-416-822-4111
1-416-822-4111

Loc

ON 
ON 
ON 
ON 
ON 
ON

Page 164

Period starting B9/12/29 
ending 90/02/01

Duration

0:01:47 
0:14:31 
0:01:13 
0:01:53 
0:23:31 
0:24:43

Cost

1.38
10.35
1.38
1.38
16.57
17.26

Totals 6 calls 1:07:38 48.32



Cominco Engineering Services Ltd.

100 -1200 West 73rd Ave., Vancouver, B.C., Canada V6P 6G5; Tel. (604) 264-5500 1 Telex 04-55357 1 Fax (604) 264-5555 

March 29, 1990

North Coast Industries Ltd. 
1270 - 601 West Hastings Street 
Vancouver, B.C. 
V6B 5A6

Attention: Mr. Dave Copeland

Dear Sir:

Re: Bisset Creek Metallurgical Testwork

Please find attached our February 1990 invoice with respect to the above 
mentioned project:

February Invoice #02-CECV011 S3,965.12 

Should you have any questions, please call. 

Regards,

G.R. Albright 
Revenue and Project 
Accounting Manager

GRA/mlw 

Attach.

Ltr.Mar.29

VANCOUVER - TRAIL - CALGARY - SASKATOON
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Edgar Twp.
3iLeiNEeeei 2.14028 MARIA S00

LEGEND
HIGHWAY AND ROUTE No 

OTHER ROADS 

TRAILS

SURVEYED LINES
TOWNSHIPS, BASE LINES. ETC
LOTS, MINING CLAIMS. PARCELS, ETC

UNSURVEYED LINES:
LOT LINES
PARCEL BOUNDARY
MINING CLAIMS ETC 

RAILWAY AND RIGHT OF WAY 

UTILITY LINES 

NON-PERENNIAL STREAM 

FLOODING OR FLOODING RIGHTS 

SUBDIVISION OR COMPOSITE PLAN 

RESERVATIONS 

ORIGINAL SHORELINE 

MARSH OR MUSKEG 

MINES 

TRAVERSE MONUMENT

DISPOSITION OF CROWN LANDS

TYPE OF DOCUMENT

PATENT, SURFACE ft MINING RIGHTS 

" .SURFACE RIGHTSONLY.,.

.MINING RIGHTSONLY .^.^. 

LEASE,SURFACE ft MINING RIGHTS..

" .SURFACE RIGHTSONLY .....

" .MINING RIGHTSONLY.......

LICENCE OF OCCUPATION 

ORDER IN'COUNCIL .. . . .

RESERVATION ...... .

CANCELLED . .^. . . .

SAND ft GRAVEL ............. .. ... ...

SYMBOL

.... H

.1. U

.... T

.... OC

NOTt: MINING RiaHTS IN rAP^ 
1913, VeSTCD'NOni,, * 
LANDS ACT B *! O 19'n

SCALE: l INCH - 40 CHAINS

rf f
O 1000 7000 *ooo F.OOO eooo

O 300 
METRfS l J KM

AREAS WITHDRAWN FROM DISPOSITION

M.fl.O. - MINING RIGHTSONLY

S.R.O.-SURFACE RIGHTSONLY

M.* S. - MINING AND SURFACE RIGHTS

D**crlption Ofd*f No. Dm Dtipogitton Fil*

MARCH 3/72 SR.O. I6070T

) W 11/62 JULY 21/92 S.R.O. 14675

fa M-W-ll-9? DEC. S BO

NOTES

DES JOACHIMS DEVELOPMENT WATER POWER 
LEASE N o. 102

ALL m UMALIENATCD PART O F THE BED OF T HE O TTAWA R IVER 
(ONTARIO SIDE) IN THE TOWNSHIP OF M flRIA I NCLUDING UNALlENATEO 
ISLANDS THEREIN TOGETHER W ITH THE RIGHT TO R AISE THE 
WATER L EVEL AND FLOOD CROWN LANDS UP T O S OS' CONTOUR
tROM EAST BOUNDARY OF TOWNSHIP ^0 TRiWtRSF r. T ftTION S.t" 
IN CROWN RESERV* ftNO TO 506' CONTOUR FROM THIS POINT 
WESTERLY TO THF WFST BQUNOARY OF 

5HRVFY OF CANADA DATUM.

RES. GEO. DORSET 

M.N.R. DIST. PEMBROKE

PMF df ISSUE

1HE INfOHMAIlON l H./V1 . 
Af'F'l Alt 1 ; ON miS MAF 1 '
HA:; nt F: N coMPii.f D 
r MOM VARIOUS souncrs
AND ACCUF1ACY I S N OT 
(UIAnANTEEt) T HOSE 
WISHING TO STAKF MIN 
ING CLAIMS SHOULD CON 
SUIT WITH TUT MINING
nrconnpn MINISTRY or
NOMT MF UN DF VI-1 OP 
MF NT AND MINTS F QM AD 
OmONAl INFOMMA1IQN 
f "tJ IHF" I^TAlll', OF IHf

i ( , ' ",\'t r.'/M MF nf rjrj

TUWNSHIP

MARIA
M.N.R. ADMINISTRATIVE DISTRICT

PEMBROKE
MINING DIVISION

SOUTHERN ONTARIO
LAND TITLES/ REGISTRY DIVISION

RENFREW

Ministry of Ministry of
Natural Northern Development
Resources and Mines

Ontario

Oiti
MARCH X 1987"'

6-1387^


