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1.0 SUMMAIIY 

The adjacent S u r f  and Pugsley gold p roper t i es  a r e  located o n  
Pr incess Royal  I s land  near P r ince  R u p e r t ,  R r  i t i s h  Columbia. 1 h e  
p roper t i es  p roduced  a to ta l  o f  approximately 420,000 02. of gold, 196,000 
oz. o f  s i lver and  6 mi l l ion Ibs. o f  copper during operat ions f r o m  1917 t o  
1926 a n d  1936 t o  1942 ,  mainly f rom t h e  S u r f  deposit.  I h e  overa l l  
recovered gold g r a d e  was 0.385 0.p.t. 

T h e  veins occur along a n o r t h - t r e n d i n g  shear zone which d ips  4 5 O  
west. O r e  occurs a t  S-shaped def lect ions of  t h e  shears which p r o v i d e d  a 
tensional  env i ronment  d u r i n g  pulses o f  mineral izat ion. T h e  o r e  consists 
of  au r i f e rous  p y r i t e  p l u s  cha lcopy r i t e  in a dominant ly q u a r t z  gangue. 

T h e  explorat ion potent ia l  appears to  b e  v e r y  good, p a r t i c u l a r l y  
n o r t h w a r d  beneath the S u r f  deposit. U n d e r g r o u n d  d r i l l i n g  done in t h e  
ea r l y  1940's in tersected gold values in t h i s  area. The p robab i l i t y  of 
d i scove r ing  more o r e  the re fo re  seems h igh ,  g i v e n  t h e  k n o w n  e r r a t i c  
d i s t r i b u t i o n  o f  go ld w i th in  oreshoots. 

A n  economic appraisal  was c a r r i e d  o u t  on  a hypothet ica l  orebody a t  
t h e  S u r f  Mine u s i n g  a series of  s ta ted assumptions which a r e  bel ieved t o  
b e  real ist ic.  Based o n  these assumptions, t h e  to ta l  n e t  p resen t  value* 
cou ld  v a r y  frorn 8 to 39 mil l ion dol lars,  depending o n  t h e  m in ing  r a t e  a n d  
t h e  treatment of t h e  ore. The p roper t i es  the re fo re  appear t o  cons t i t u te  
a n  ext remely a t t rac t i ve  exp lo ra t i on  tar  get. 

* Subject t o  cons t ra in t s  page 6. 
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2.0 INTRODUCTION 

2.1 GENERAL 

O n  ins t ruc t i ons  frorn Mr .  B r u c e  Youngman o f  Hal ley Resources Ltd., 
t h e  w r i t e r s  proceeded w i t h  a s t u d y  o f  t h e  geological a n d  economic 
po ten t i a l  o f  t h e  S u r f  I n l e t  p r o p e r t y .  I t  was understood t h a t  t h e r e  were 
severe tirne cons t ra in t s  o n  t h e  work.  The resu l t i ng  analysis draws 
heav i l y  on t h e  wr i ters '  p rev ious  exper ience w i t h  similar p roper t i es ,  a n d  
many economic assumptions were based o n  analogies w i t h  other  projects.  
No  s i t e  examination was conducted. 

2.2 LOCATION 

The S u r f  p r o p e r t y  i s  located a t  t he  head of S u r f  I n l e t ,  Pr incess 
Royal  Is land,  in t h e  Skeena M.D. a t  53O05N, 128O53W. 

2.3 MINERAL CLAIMS 

No claim or Crown G r a n t  records were examined in t h e  course o f  t he  
p r e s e n t  s tudy.  

2.4 HISTORY 

The f i r s t  go ld claims were reco rded  a t  S u r f  I n l e t  in 1898. 

A 400 t.p.d. capaci ty mi l l  was insta l led in 1917 a n d  p roduc t i on  
con t inued  to  mid 1926. Total p r o d u c t i o n  amounted t o  848,883 tons of  o r e  
o f  wh ich  57,632 tons came frorn t h e  nearby  Pugsley Mine. Paid d i v idends  
total led $1,437,500 a t  an average gold p r i c e  o f  $20.67 pe r  02. 

The mine closed f rom 1926 t o  1934. A n  at tempt t o  r e v i v e  i t  in 1935 
w i t h  t h e  new $35.00 gold p r i c e  fa i led but a second atternpt in 1936 
con t inued  p r o d u c t i o n  t h r o u g h  1942 a t  which time to ta l  p r o d u c t i o n  was 
1,091,131 tons o f  which 169,886 was d e r i v e d  f rom t h e  Pugsley Mine. 
Total  average recovered grades were 0.385 o.p.t. gold,  0.18 o.p.t. s i lver  
a n d  0.29% copper.  

In  1981 Cominco, Placer Development a n d  Matachewan Consolidated 
completed a j o in t  v e n t u r e  o n  t h e  S u r f  and  Pugsley p roper t i es  under  t h e  
name COM PLAC Joint  Venture.  The p r o g r a m  consisted of diamond 
d r i l l i n g  10  holes to ta l l ing 1526.4 m over a s t r i k e  l e n g t h  of 1950 m p l u s  
u n d e r g r o u n d  sampling. Resul ts were summarized in a ' 'Termination 
Report ' '  dated December 14, 1981. 
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3 . 0  GEOLOGY 

3.1 GENERAL 

Two rock types predorninate in the  S u r f  Mine area: d io r i t e  a n d  a 
probable fol iated equivalent commonly termed quar t z  b io t i t e  gneiss. The 
contact  between t h e  two u n i t s  i s  general ly gradat ional  over 5 t o  100 m 
a n d  t r e n d s  no r th -sou th  paral le l  t o  b o t h  t h e  gneissocity and  t h e  p r inc ipa l  
f au l t i ng  in t h e  area. 

3.2 MINERALIZAT ION 

Veins dip approximately 4 5 O  west and  a r e  contro l led by a cornplex 
shear zone which follows in a general way t h e  gneiss-dior i te contact. 
The veins consist  of qua r t z  w i t h  anker i te ,  ser ic i te  and  su lph ide and  a r e  
up t o  1 2  m in width.  Gold occurs almost exc lus ive ly  in p y r i t e  and  i s  
seldom visible. 

Oreshoots w i th in  t h e  ve in system a re  best  developed where S-shaped 
warps occur in the  shear zone. These sigmoidal features a re  observed o n  
o l d  p lans and sections d r a w n  up d u r i n g  min ing of  t he  main vein. D u r i n g  
movement o n  t h e  faul ts,  these zones have apparent ly  been t h e  locus of a 
tensional environment favour ing  vein deposit ion w i t h  associated gold 
values. However, it i s  impor tant  t o  note that ,  even w i t h i n  oreshoots, 
go ld values e x h i b i t  an  e r r a t i c  d i s t r i bu t i on .  Gold values also e x h i b i t  a 
sha rp  c u t - o f f  a t  t he  walls of t he  veins. There i s  therefore l i t t l e  
l ike l ihood of  a bulk min ing operat ion be ing  feasible now or in the  fu tu re .  

3.3 EXPLORAT ION PO1 EN1 I A L  

A r e p o r t  by TVW Engineer ing Ltd. (see Section 2.5) indicates tha t  a 
new o r e  shoot may b e  p resen t  below t h e  900 Level. D r i l l i n g  done in 
1941-42 gave indicat ions of a new orebody below a n d  t o  the  n o r t h  of  t h e  
mined ou t  S u r f  orebody. Several p ierce po in ts  of t h i s  new zone 
in tersected values up 1.16 o.p.t. gold (DDH S81). Given t h e  e r r a t i c  
d i s t r i b u t i o n  of gold general ly,  these in tercepts  would indicate tha t  t he re  
i s  a h i g h  p robab i l i t y  t ha t  another oreshoot ex is ts  in t h i s  area. 

Other explorat ion possibi l i t ies ex i s t  along t h e  main s t r u c t u r e  (a )  
between the  S u r f  and  Pugsley mines, ( b )  south t h e  Pugsley Mine and (c) 
down dip in the  Pugsley Mine. These targets  were n o t  considered in any  
deta i l  in t h e  p resen t  s tudy.  
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4. ECONOMICS 

4.1 GENERAL ASSUMPT IONS 

In assessing t h e  economics of  a hypothet ica l  orebody, t he  riurriber of 
assumptions tha t  must b e  made i s  obv ious ly  v e r y  large. The p resen t  case 
i s  n o  exception. Two basic cases a re  envisaged: (1) suf f ic ient  o r e  i s  
del ineated to  suppor t  a 300 tpd operat ion (375,OUU tons) and ( 2 )  
su f f i c i en t  o r e  i s  del ineated t o  suppor t  a 500 tpd operat ion (750 ,000  tons). 

The general  assumptions made a r e  as follows: 

1. The potent ia l  recovery of  gold frorn t h e  low grade rnine dumps 
a n d  ta i l ings has no t  been considered in t h e  cash f low project ion.  A f i r s t  
pass a t  t h e  stand-alone economics of  t h i s  mined mater ia l  does not  appear 
t o  b e  favourable. 

2. The geological data indicate the re  i s  a reasonable poss ib i l i ty  o f  
d iscover ing new o r e  down dip or beneath t h e  mined o u t  S u r f  orebody. I t  
i s  also reasonable t o  assume tha t  t h e  new orebody w i l l  b e  of equal grade 
a n d  of  equal  or somewhat smaller size than  the  k n o w n  orebody. 

3. Due t o  possible metal lurgical  problems w i t h  t h e  fineness o f  t h e  
gold in t h e  p y r i t e  i t  i s  not  k n o w n  i f  Dore ba r  can b e  economically 
p roduced  a t  t he  site. Therefore two scenarios have been examined for  
t h e  t reatment o f  t he  ore. The f i r s t  scenario examines t h e  costs t o  
p roduce  Dore b a r s  whereas the  second examines the  costs t o  p roduce  
concentrates which would then  b e  shipped o f f  s i te  and  t reated by a 
smelter ( n o t  necessari ly T r a i l ) .  

4. The new o r e  d ips  4 5 O  west, sirnilar t o  t h e  mined o u t  bodies. This 
i s  an  awkward dip t o  mine. I f  t he  new o r e  i s  steeper or s ign i f icant ly  
f l a t te r ,  min ing costs would b e  reduced. 

5 .  Capital  and operat ing costs a r e  based p a r t l y  o n  considerat ion of  
s i t e  factors  such as the  p robab i l i t y  o f  hav ing  to mine below the  1000 
Level, but mainly o n  comparative costs of  similar rnines operat ing in 
Canada. 

6. The cash flow project ions a re  pre- tax.  

7. The cash flow project ions a re  based on 100% ownership of  t h e  
project .  

8. Explorat ion costs have no t  been capital ized or inc luded in t h e  
These costs a re  l i k e l y  t o  b e  o n  the  order  o f  $0.8 cash f low project ions.  

mi l l ion in 1988 and  $1.5 mil l ion in 1989.  
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4.2.1 Dore Bar  - Specif ic Assurnptions 

Minesi te operat ing costs 
P r od uct ion 
Recovery ( t o  su lph ide conc.) 
Recovery f rom Concentrate 

t o  Dore ba r  
Grade to  inill (ounces / t on>  
Working capi ta l  
Gold p r i c e  
Exchange r a t e  
Salvage value 
Capital  cost 
Discount r a t e  ( n o  in f la t ion)  
Construct ion year 1990 
S ta r t -up  1991 

3uu TPD 
$110.00/ton 

~ O O , O U O  t o n / y  r 
92% 
93% 

0.40 
$1 . 5 rnil l ion 

$450.00 U.S. 
$0.80 U.S. 
$1 . O  mil l ion 
$14.0 mil l ion 

10% real  

500 TPD 
$-m3m7TGn 

170, OUU ton /y  r 
92% 
93% 

0.41) 
$2.5 rniHion 

$450.00 U.S. 
$0.80 U.S. 
$1.5 mil l ion 

$1 8.5 mil l ion 
10% real  

4.2.2 Dore Bar  - Cash F l o w :  300 TPD of  Operation ( in Mill ions of 
Canadian Dol lars)  

375,000 Tons 300 Tons/day 

1990 1991 1992 1993 1994 

Capi ta l  Cost 14.00 
Working Capital  1.500 (1.50) 
Salvage Value ( 1  .00) 
R eplacernen t Capi  t a1 0.20 0.20 

Revenue 
(100,000 x0.40 x 92% x 93% x450)  - 

080 

19.25 19.25 19.25 

Operat ing Marg in 8.25 8.25 8.25 

Cash F low (14.00) 6.75 8.05 8.05 
10% Factor 0.826 0.751 0.683 0.621 
Ne t  Present Value (11.56) 5.07 5.50 5.00 

Operat ing Costs ($HO/ton)  11.00 11.00 11.00 

Capital  I tems 14.00 1.50 0.20 0.20 

14.44 
8.25 
6.19 

(2.50) 
8.69 

0.564 
4.90 

Total Ne t  Present Valueu = $8.91 rnil l ion 

* Subject  to  const ra in ts  page 6. 
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4.2.3 Dore Bar  - Cash Flow:  500 TPD of Operation ( i n  Mill ions of 
Canadian Dollar s 1 

750,000 Tons 500 Tons/day 

1990 1991 1992 1993 1994 1995 

Capital  Cost 18.50 
Working Capital 2.50 (2.50) 
Salvage Value (1.50) 
Replacement Capi ta l  0.30 0.30 0.20 
Revenue 
(170,000 x 40 x 92% x 93% x - 450) 

.80 

32.73 32.73 32.73 32.73 13.48 
Operat ing Costs ($80/ton) 13.60 13.60 13.60 13.60 5.60 
Operat ing Marg in 19.13 19.13 19.13 19.13 7.88 
Capital  Items 18.50 2.50 0.30 0.30 0.20 (4.00) 
Cash F low (18.50),  16.63 18.83 18.83 18.73 11.88 
10% Factor 0.826 0.751 0.683 0.621 0.564 0.513 
Net  Present Value (15.28) 12.49 12.86 11.69 10.68 6.09 

Total Net  Present Value* = $38.53 mil l ion 

* Subject to  contra in ts  page  6. 
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4.3.1 Concentrate - Specific Assumptions for Product ion of a Concrete 
Hate 

SPECIF I C  ASSUMP T IONS 

Minesite operat ing costs 
SmeI t ing/ ref in ing/ t ranspor  t 
340 days/year 
Recovery ( t o  sulphide conc.) 
Grade to  mil l  
Working capi ta l  
Gold p r i ce  
Exchange rate 
Salvage value 
Capital cost 
Discount ra te  ( n o  inf lat ion) 
Construct ion year 1990 
Star t -up  1991 

30u TPD 
$lOU.OU/ton 

$30.00/ ton 
I O U  ,000 tons/year 

92% 
0.40 ounces/ton 

$2.0 mil l ion 
$450.00 U.S. 

$0.80 U.S .  
$1 . O  mil l ion 
$1 3.0 mil l ion 

10% real  

500 TPD 
$7U.OU/ton 
$30 .OO/  ton 

170,000 tons/year 
92% 

0.40 ounces/ton 
$3.0 mil l ion 

$450.00 U.S. 
$0.80 U.S. 
$1.5 mil l ion 

$17.0 mil l ion 
10% real  

4.3.2 Concentrate - Cash F l o w :  300 l p d  Operation ( i n  mill ions of 
Canadian Dollars) 

Capi ta l  cost 
Working capi ta l  
Salvage value 
Replacement capi ta l  
Revenue 

Operat ing costs 
($1 30 total) 

Operat ing margin 
Capi ta l  items 
Cash flow 
10% factors 
Net  Present Value 

(100,UU0x.40x92%x$450/ 080) 

375,000 tons 300 tons/day 
1990 1991 1992 1993 1994 
13.00 

2.00 (2.00) 
(1.00) 

0.20 0.20 

20.70 20.70 20.70 15.53 

13 .00 13 .OO 13 .u0 9 075 
7 070 7.70 7.70 5.78 

13 .OO 2 000 0.20 0.20 (3.00) 
(13.00) 5.70 7.50 7.50 8.78 

0.826 0.751 0.683 0.621 0.564 
(10.74) 4.28 5.12 4.66 4.95 

Total Net  Present Value* = $8.27 million. 

* Subject to  constraints page 6 .  
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4.3.3 Concentrate - Cash Flow:  500 l p d  Operation ( i n  rriillions of 
Canadian Dol lars)  

750,000 tons 500 tons/ day 
1990 1991 1992 1993 1994 1995 

Capi ta l  cost  17.00 
Working capi ta l  3.00 (3.00) 
Salvage value (1.50) 

Revenue 
( 1 7 0 , 0 0 0 ~  .40x92%x$450.80) 35.19 35.19 35.19 35.19 14.49 

Operat ing .costs 
17.00 17.00 17.00 17.00 7 000 ($100 total)  

17 .OO 3 000 0.30 0.30 0.20 (4.50) Capi ta l  items 
Cash f low (17.00) 15.19 17.89 17.89 17.99 11.99 
10% factors  0.826 0.751 0.683 0.621 0.564 0.513 
N e t  Present Value (14.04) 11.41 12.22 11.11 10.15 6.15 

Replacement capi ta l  0.30 0.30 0.20 

- ---- 
Operat ing mar g i n  18.19 18.19 18.19 18.19 7.49 

- ----- 

Total Ne t  Present Value* = $37 mill ion.* 

* Subject to  const ra in ts  page 6. 
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5.0 CONCLUSIONS 

Us ing  t h e  assumptions and const ra in ts  as stated, t h e  to ta l  net  
p resen t  value* of t he  p r o p e r t y  is pro jected t o  b e  in t h e  8 t o  39 mil l ion 
dol lar range. W i t h  reasonable probabi l i t ies  of say 10 t o  30 pe rcen t  t h a t  
t h e  assumptions are t rue ,  t h e  pro ject  appears t o  b e  an  extremely 
a t t rac t i ve  explorat ion bet.  

Respectful ly submit ted 
DOLMAGE CAMPBELL L ID. 

Joe Rotzien, P.Eng. 

* Subject to  const ra in ts  page 6. 


