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SUMMARY: 

This  r e p o r t ,  prepared a t  t h e  request  o f  M r .  N.E. 
Tornroos, D i r e c t o r  o f  LHC Resources L t d .  ("LHC") , evaluates t h e  
chemical environment and p o t e n t i a i  s i z e  o f  a pos t  g l a c i a l  
vo lcan ic  s c o r i a  f l o w  deposi ted b y  t h e  Nazko volcano, near 
Ouesnel , S r i  t i s h  Columbia (See Figur-e No. 1 ) .  The r e p o r t  is based 
i n  our v i s i t  t o  t h e  p r o p e r t y  on June 15th and l b t h ,  1987. 

The p r o p e r t y  i s  p r o t e c t e d  b y  14 minera l  c la ims  c a l l e d  
t h e  Car la  I t o  I V ,  t h e  LRC 1-4 and t h e  LRC # l  Fr.(See F i g u r e  No.? 
and Table No. l i .  The Company i s  i n  the process o f  a c q u i r i n g  two 
quarry  leases cover ing  p o r t i o r t s  of these cla.ims, f G r '  a t o t a l  o f  
70. 50 has. 

Fhotogeol o g i c a l  s t u d i e s  he lp  us determine t h e  s i z e  of 
t h e  s c o r i a  f l o w  and c e r t a i n  o the r  fea tu res  r e l a t e d  t o  t h e  Nazko  
volcano. These are  shoiL;n i n  F i g u r e s  No. 3 and 3a. 

A t o t a l  o f  20 samples w e r e  sent t o  L o r i n g  Labora to r ies  
Ltd.  of Calgary f o r  a comparat ive study. These inc luded ~12 s c o r i a  
( ' l a v a  r o c k ' ) ,  3 ash, 2 f rom t h e  bulk: t e s t  p i l e s ,  a l l  f rom t h e  
p roper t y  (See F i g u r e  No. 31, and 3 commercial ly a v a i l a b l e  l a v a  
rock:: product .  L o r i n g  organized t h e  f o l l o w i n g  tests: 

I .  A t  t h e i r  f a c i l i t i e s :  To ta l  su lphur ,  f l u o r i n e ,  two 
types o f  Loss-On-Igni t i o n  (normal and 'Exp los i veness ' ) ,  screen 
a n a l y s i s  and s p e c i f i c  g r a v i t y .  

2. A t  4CME Labora. tor ies L td . :  30 element p l u s  mercury 
I . C. F .  
and 3. f i t  CORE L a b o r a t o r i e s  L td . :  f o r o s i t y  and Gra in  Der ls i ty  
t e s t s .  

anal y s i  s. 

A 1 1  12 ,bora tory  certificates and spec ia l  procedures a r e  
j.ncluded a5 kppencli:.: No. 2 .  

Tablz No. 2 is a s t a t i s t i c a l  summary of  t h e  chemical 
analyses c a r r i e d  out.  H e r e ,  i t  i s  shown t h a t  a l l  samples ca ry  
s i m i l a r l y  i o w  amownts of t o t a l  su lphwr,  lead, c o b a l t ,  a rsen ic ,  

* phosphorous. magnesi u m ,  b a r i  urn  and mercury. The mini mal 
d i f f e r e n c e  repo r ted  i n  Loss-On- Ign i t ion between t h e  C a r l a  samples 
and t h e  commercial p roduc t  i5 a t t r i b u t e d  t o  t h e  l a c k  of  washing 
of t h e  former ones. 

Table No. 3,  i n  t u r n ,  summarizes, s t a t i s t i c a l l y ,  t h e  
p h y s i c a l  p r o p e r t i e s  of t h e  seve ra l  samples. Here, we r e p o r t  t h a t  
t h e  Car la  p r o p e r t y  samples have a s l i g h t l y  h ighe r  s p e c i f i c  
g r a v i t y  than t h e  c o n t r o l  group. It also s h o w s  s i m i l a r  average 
p o r o s i t y  and porosity v a r i a b i l i t y  between samples w h i l e  t h e  g r a i n  
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d e n s i t y  analyses s h o w s  t h d t  t h e  Carla samples are denser. 
Exp los ion  Jests and Loss-On-Igni tion t e s t s  w e r e  s p e c i f i c a l l y  
c a r r i e d  out t o  see i f  any o f  t h e  samples w o u l d  e x p l o d e  when 
p laced i n s i d e  a oven preheated t o  90ii degrees cent igrade.  NG 
exp los ions  occ~a.!rred. T h e  r e p o r t e d  d i f f e r c n c e s  a re  e: . :pIained by 
t h e  lack: of washing and screenning of t h e  Car la  samples. 

4s WE. c m s i d e r  these samples to be adequately 
r e p r e s e n t a t i v e  of  t h e  o v e r a l l  composi t ion and s t r u c t u r e  of t h e  
N a z k o  vo l can ic  f l ows  p r o t e c t e d  by  the  Car la  and LRC c la ims,  a 
resource  p o t e n t i a l  per meter o f  depth of  f l o w  w i t h i n  t h e  c l a i m  
block i s  de f i ned  as fo l lowc,:  

-Tota l  Sco r ia  Resources: 2,437,448. tonnes/m. 
-Tota l  Ashes Resources: 1 ,291 ,500. tonnes/m. 

The area covered b y  t h e  quarry  p e r m i t s  appl iecl f o r  by  
LRC p r o t e c t  s. resource  es t ima te  o f  i ,297,200. tonnes per  meter o f  
depth. 
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d about 3.8 m i l l i o n  tonnes of ash 
150 d e f i n e s  about 6.5 m i l  1 icrn tal-4 
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INTRODUCTION: 

Th is  r e p o r t  i s  prepared a t  the  request of  M r .  N.E. 
Tornroos, D i r e c t o r  o f  LRC Resources L td .  ( " L R C " )  of  Vancouver. 

The  object o f  t h e  report i s  to eva lua te  t h e  chernical 
e n v i r o n r r t e n t  and potential s i z e  of a post q l a c i a l  vo lcan ic  s c o r i a  
f l ow  deposi ted b v  t h e  Nazko  volcano i n  t h e  Car iboo r e g i o n  of 
Cent i f -a l  B r i t i s h  Coluimbia. The author v i s i t e d  t h e  p r o p e r t y  i n  
J u n e  15th and 16th, 1987. 

PROPERTY DESCRIPTION: 

T a b l e  No. 1 summarizes t h e  p e r t i n e n t  t i t l e  da ta  r e l a t e d  
t o  t h e  Car la  c la ims. (See F i g u r e  No. 2) 

TABLE No. 1: CARLA CLAIMS PROPERTY 

CLA 1 M C L A I M  NO. RECORD 
NAKE TYPE UNITS No. 

Carla I MGS b 779 1 
Car la  1 1  1 7792 
Car la  I 1 1  2 p o s t  1 7793 
Car la  I V  1 7794 
LE," #1 1 8483 
LRC #t2 1 8484 
LRC #3 1 8485 
LRC #4 1 8486 
LRC: # l  Fr .  MGS 1 8487 

=------- ------ -------t------ ---------.-----===------ 

8 1  

I( 

8 1  

I1  

I 1  

1 8  

-------------------------------------- 
TOTAL: 14 units. 

M r .  Tornroosr D i r e c t o r  o f  LRC Resources Ltd. ,  i n f o r m  LIS 

t h a t  LRC has entered i n t c  o p t i o n  agreements w i t h  Mrrss. B r i a n  C. 
Wear and p.  M a c A l l i s t e r ,  owners o f  reco rd  o f  t h e  Carla I to I V  
and LRC 1-4 and LRC 1 Fr . ,  r e s p e c t i v e l y ,  c la ims.  

The D i r e c t o r s  of  LRC Resources Ltd.  have a l s o  in formed 
C I S  t h a t  they  a re  i n  t h e  process of  a c q u i r i n g  two quar ry  p e r m i t s  
cover ing  48.40 and 22.15) has., r e s p e c t i v e l y .  These p e r m i t s  
p r o t e c t  t h e  c e n t e r  of  c l a i m  Carla I and p o r t i o n s  of Car la  I, I 1 1  
and I V ,  r e s p e c t i v e l y .  

h 
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LOCATION: 

The Car  1 a el aims a r e  l oca ted  92. 0C:rn. due west cot' Quesnel 
and 450. i l k m .  d ~ ~ e  n o r t h  o f  Vancouver, E r  1 ti sh Col cl.mbi a. (See 
F i g u r e  No. 1 ) .  The neares t  se t t lement  is t h e  v i l l a g e  of Nazko, 
approx imate ly  20. t:)C.:m. due east  of t h e  proper ty .  

ACCESS: 

T h e  p r o p e r t y  i s  accessed trorn t h e  c i t y  o+ Quesnel, which 
is l o c a t e d  an E.C. Highway 97 h a l f  way between t h e  c i t i e s  of 
P r i n c e  George and W i  11 i ams Lake. Dal l y  f 1 i g h t  f r o m  Vancouver and 
t:Xamloops t o  t he  c i t y  o f  Quesnel a r e  a v a i l a b l e  through Canadjam 
c l i r l i n e s  I n t e r n a t i o n a l  and A i r  E . C .  The B r i t i s h  Columbia Hal lways 
a l s o  s e r v j c e 5  t h i s  town. 

To reach t h e  Carla p r o p e r t y  f rom Buesnel, one t a k e s  t h e  
paved a l l  weather road t o  Nazko, then follows t h e  Braezaeko r i v e r  
g rave l  l o g g i n g  r o a d  t o  t h e  C o g l i s t i k o  r i v e r  g r a v e l  roadswhich i s  
marC::ed as access road t o  F i shpo t  Lake. The d r i v e  f rom Nazko to 
t h e  p r o p e r t y  takes  10-15 minutes and does n o t  r e q u i r e  a f o u r  
wheel d r i v e  v e h i c l e  when t h e  roads  a r e  dry .  

FHYSIOGRAPHY AND CLIMCSTE: 

The topography i s  t y p i c a l  o f  B r i t i s h  Columbia 's  I n t e r i o r  
F'lateau. w i t h  l o w ,  r o l l i n g  h i l l s  3.9~4 numerous lakes.  The r e g i o n  
is p r e s e n t l y  actively developed by t h e  E.C. F o r e s t r y  i n d u s t r y ,  
kiho i s  engaged i n  l o g g i n g  o i f  areas i n f e s t e d  w i t h  budworn. M a i n  
h a r v e s t  p r o d u c t s  a r e  s p r u c e  and lodqepole p ine .  

W a r m  summers and c o l d  w i n t e r s  a r e  t y p i c a l  f o r  t h e  area. 
Snow p r e c i p i t a t i o n  i s  l i m i t e d .  Winters  l a s t  f rom mid-November t o  
m i  d-F;dr ch . 

P R E V X U S  WORK: 

E x p l o r a t i o n  i n  t h e  ares was f i r s t  i n t e c s i f i e d  as a 
r e s u l t  o f  uranium e x p l o r a t i o n  i n  E.C. 's I n t e r i o r  P la teau  s t a r t i n g  
i n  1976 and wanning a f t e r  1981 w i t h  t h e  advent o f  t h e  morator ium 
on uranium e x p l o r a t i o n  imposed by t h e  E.C. Government. F u r t h e r  
work i n  t h e  area  search ing  f o r  Capoose Lake- type and other 
e p i g e n e t i c  p r e c i o u s  metals d e p o s i t s  ha5 cont inued.  F i r s t  recorded 

I 
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e x p l o r a t i o n  of t h e  a r e a ' s  s i n t e r  appears to have been by  Newmont 
E..:. of Canada a t  t h e i r  S i n t - e r e l l a  c la im.  

Mr-. Wear conducted p r e l i m i n a r y  marlzet t ing and q u a l i t y  
tests d u r i n g  t h e  l a s t  year. LRC commissioned Hickman $4 GooC., B.C.  
Land Surveyors, t o  survey M r .  Near 's  c l a i m  boundar ies e a r l y  i n  
1987. 

WORK DONE I N  1987 ( T h i s  Report)  : 

The p r o p e r t y  was v i s i t e d  i n  June 15th and l b t h ,  1987. 
w i t h  M r .  B r i a n  C. Wear. H i 5  h e l p  and o r i e n t a t i o n  was much 
apprec iated.  The a v a i l a b i l i t y  o f  Hickman $4 Gook's survey map o f  
t h e  p r o p e r t y  boundar ies a t  a s c a l e  o f  1:!3,(?(X) w a s  ext remely 
h e l p f u l  as we l l .  

A t o t a l  of  20 samples (15 from f i e l d ,  2 f rom bull:: t e s t  
s o r t e d  p i l e  a t  Quesnel Red imix 's  p l a n t  and 3 commercial p roduc t )  
o f  s c o r i a  and ash were c o l l e c t e d  and sent t o  L o r i n g  Labora to r ies  
L td .  o f  C2.lgat-y. A lbe r ta ,  f o r  process ing and ana lys is .  These 
samples p r c v i d e  us w i t h  s u f f i c i e n t  da ta  t o  eva lua te  t h e  
p r o p e r t y ' s  resource  p o t e n t i a l .  B u l k  t e s t i n g  t o  eva lua te  t h e  
quarry  areas w i l l  be requ i red .  

F i g u r e  No. 3 shcws t he  sample s i t e s  of t h e  15 samples 
c o l l e c t e d  w i t h i n  t h e  p r o p e r t y  boundaries. The t h r e e  commercial 
product  samples a r e  a v a i l a b l e  a t  l o c a l  s t o r e s  i n  t ! ie Ouesnel, 
F r i n c e  George and Calgary areas (See Appendix No. 3 ) .  I t  i n c l u d e s  
a sample purchased i n  Calgary a t  l e a s t  two years ago. Tne source 
depos i t  f o r  t h i s  commercial p roduc t  i s  no t  known. Three of t h e  
f i f t e e n  samples c o l i e c t e d  a t  t h e  p r o p e r t y  a r e  r e p r e s e n t a t i v e  
vertical channels o f  t h e  ashes w h i l e  a l l  s c o r i s  ( " l a v a  r o c k " )  
samples a r e  r e p r e s e n t a t i v e  grab sampies o f  loose outcrop 
m a t e r i a l .  

t a r i n g  L a b o r a t o r i e s  L td .  ( " L o r i n q " )  was commissioned t o  
c a r r y  nut t h e  f o l l o w i n g  t e s t s :  

1 .  Screen Analyses: The  whole sample w a s  pushed through 
a th ree- inch  square screen by break ing  a l l  samples w i t h  a hammer 
u n t i l  they  went through. T h i s  method was used a f t e r  be ing  unable 
t o  f i n d  a l a b o r a t o r y  s i z e  jaw crusher t o  break t h e  +Si' m a t e r i a l  
down, and f a i l i n g  t o  ge t  s a t i s f a c t o r y  r e s u l t s  f rom a r e a d i l y  
a v a i l a b l e  r o d  m i l l . .  T h e  r e l a t i v e  percentages f o r  t h e  (+1.5"), ( -  

1.5") t o  (+0.25") and (-(3.25") f r a c t i o n s  was then weighed and 
repor ted.  

2 .  S p e c i f i c  Grav i t y :  T h i s  parameter w a s  measured on a 

t3 
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pu lp  prepared from t h e  (-1.5") to (+C) .25" )  t r a c t i o n  of a l l  twentv 
samples. The l a b o r a t o r y  procedure meas~i res  t h e  w e i g h t  and volume 
of water d isp laced when a c e r t a i n  weight of sample i s  immersed i n  
water. 

3 .  Chemical Analyses: These analyses were c a r r i e d  out on 
=he (-1.5") t o  (+0.25") f r a c t i o n  s i n c e  i t  w a s  t h e  more homogenous 
f r A c t i o n .  L o r i n g  Labora to r ies  assayed t h e  samples f o r  t o t a l  
sulptic\r , f l u o r i n e  and Loss-on- Ign i t ion  and requested . ACME 
Labora to r ies  L td .  of Vancouver t o  r u n  t h e i r  30 element Induced 
Coupled Flasma ( " I C F " )  package on a pu lp  prepared f r o m  t h e  same 
f r a c  t i on. Th is  package i n c l u d e s  t h e  f o l l o w i n g  elements: 
Molybdenum ("Mo") ? Copper ( " C u " )  , Lead ("F'b") , Zinc ( " Z n " )  , 
Si 1 ver  ( " A g "  1 ? N i  cC::el " N i  'I 1 , Cobal t  ( T o "  1 , Manganese ("Nn" ) , 
I r o n  ("Fe"), Arsenic  ( " A s " ) ,  Uranium ( " U " ) ,  Gold ( " A u " ) ,  Thorium 
i"7'h"I , St ron t i um ( " S r " ) ,  Cadmium, ( "Cd" ) ,  Antimony ( " S b " )  
ai smuth ( "Bi " , Vanadi u m  ( ' ' V "  i , Cal c i  u m  ( "Ca" ) , Phosphorous 
i " P " )  Lantanum ( " L a " ) .  Chromium ("Cr"), Magnesium ( " M g " ) ,  Barium 
("ba") , Ti tan ium r " T i " ) ,  boron ("B"), Aluminium ("Al"), Sodium 
("Na"), Potassium ( " K " )  and Tungsten ( " W " ) .  M e r c u r y  ("Hg")  w a s  
added t o  t h e  package. 

4. Parosi. t y  and G r a i n  Densi t y :  L o r i  ng comrni s s i  oned CORE 
L a b o r a t o r i e s  of Calgary,  A lbe r ta ,  t o  r u n  these tes ts  on s i m i l a r  
s i z e d  specimens ta i . :en  f r o m  t h e  ( - 3 " )  to (+1.5") f r a c t i o n .  

COF:E run these t e s t s  on samples t h a t  were i n i t i a l l y  cut 
t o  2.C)cm by 1.Scm by 1.5cm and d r i e d  f o r  24 hours  i n s i d e  a 
F r i c t i o n  G i r  Oven kept  at a temperature o f  90.0 degrees 
cent ig rade.  The p o r o s i t y  f r a c t i o n  repo r ted  i s  t h e  percentage of 
i r l terconnect  i cg pores and c a v i  t i  es f ownd . 

The gra i r !  d e n s i t y  measurement r e p o r t e d  by CORE i s  a 
m e a s s u r e m e n t  of the d e n s i t y  of t h e  solid p o r t i o n  of  t h e  sample 
and is an Gbsi j lute nccmber r e f l e c t i n g  t h e  o v e r a l l  chemis t ry  o f  t h e  
s a m p l e .  It is meassured as i f  t h e  s a m p l e  had a p o r o s i t y  o f  zerc. .  

and 5. Exp los ion  Tests: These tests were c a r r i e d  ou t  by  
Lcrring on s i m i l a r  s i zed  specimens taken from t h e  ( -3")  t o  (+l.S") 
f r a c t i o n .  These t e s t s  w e r e  s p e c i f i c a l l y  designed t o  check whether 
t h e  coarse f r a c t i o n  in tended t o  be used in propane heated 
barbeques would explode when sub jec ted  t o  extreme heat.  It was, 
thus, in tended t o  c o r r o b o r a t e  CORE'S  l a c k  o f  r e p o r t e d  
exp los iveness  w h i l e  h e a t i n g  t h e  samples a t  90 degrees. The 
s e l e c t e d  specimens were then p laced i n s i d e  a f u rnace  a l ready  a t  
900 degrees c e n t i g r a d e  and kept  t h e r e  f o r  4Ci minutes. Each 
sample's weight  was recorded b e f o r e  and a f t e r  hea t ing .  k second 
measurement f o r  Loss-on- Ign i t ion  ( "Exp los ion  L.O. 1. % )  w a s ,  thus, 
def i ned. 



A 1  1 anal y t i  ca l  c e r t i  f i ca tes  a n d  procedures a re  inc luded 
i n  Appendix No. 2. Xndiv idual  sample d e s c r i p t i o n s ,  i n  tu rn ,  a re  
i nc luded  i n  Appendix No. 3. 

Photogeologica l  i n t e r p r e t a t i o n  of  a i r p h o t o  Nos. BC 7502- 
11(:) and -111 was e x t e n s i v e l y  crsed t o  d e f i n e  t h e  geo log ica l  ex ten t  
of bo th  t h e  l a v a  r o c k  and ash depcssits w i t h i n  t h e  c l a i m  group. 
Th is  i n f o r m a t i o n  is p l o t t e d  on F i g u r e  No. 3, which was d e v e l o p e d  
froirl a base map a t  a sca le  o f  1:2(3,0(1)(1) k i n d l y  p rov ided  by  the 
B. C. F o r e s t r y  o f f  i c e s  a t  Ouesnel. 

GEOLOGY: 

CIccording t o  Tipper (1959j ,  t h e  basement rock:s i n  t h e  
area a r e  Ju rass i c  o r  Cretaceous age conglomerates, greywackes and 
a r g i l l i t e s  which l a y  immediat ly  above midd le  J u r a s s i c  Hazel ton 
group andes i tes  and basa l ts .  They outcrop t o  t h e  east of t h e  
Nazko volcano. 

Faleocene and ior  Eocene age r h y o l  i tes, daci  t e s ,  
t r a c h y t e s ,  r e l a t e d  t u f f s  and brecc ias ,  w i t h  basaltic and 
a n d e s i t i c  f l o w s  and minor sediments a r e  m o r e  widespread and 
u n d e r l i e  an area about twelve m i l e s  by si:.: m i l e s  t o  t h e  southwest 
o f  the c la ims  area. 

T ipper  (1959)  descr ibes  t h e  nex t  u n i t  as ... "The 
compara t ive ly  undeforrned p la teau- type l a v a s  (Chis  u n i t 1  7) a r e  
similar to those of  t h e  Endako Group t o  t h e  nor thwest .  They r e s t  
w i t h  angular  d iscordance on t h e  o l d e r  groups . . M u c h  of t he  
d r i f t  covered p l a t e a u  west o f  Fraser  R ive r  is b e l i e v e d  t o  be 
u n d e r l a i n  by rocks  of t h i s  group. Some l a v a s  (Chis u n i t 3  
7a; cr,apped w i t h  t h i s  group m a y  be as young as Pleistocene." . . .  

Res t ing  on t o p  of t h i s  u n i t  i s  unconso l ida ted  g l a c i a l  
d r i f t  and r e c e n t  a l l u v i u m  cove r ing  most o f  t h e  Quesnel Map-Sheet 
t o  depths of 25-33 f e e t .  

The area of t h e  c la ims  and i t 5  v i c i n i t y  i s  u n d e r l a i n  by 
a smafl e x t i n t  vo l can ic  cone, i t s  scoria and ashes, which r e s t  on 
g l a c i a l  d e b r i i  and cover a depress ion of f i n i t e  dimensions about  
s.Cj m i l e s  l ong  by 1.5 m i l e s  wide e longated i n  a n o r t h e a s t e r l y  
d i r e c t i o n .  It is t h i s  vo l can ic  ep isode and i t s  d e p o s i t s  t h a t  a r e  
of i n t e r e s t  t o  LRC and t h e  sub jec t  o f  t h i s  r e p o r t .  

- 

F i g u r e  No. 3 shows t h e  i n t e r p r e t e d  e x t e n t  and l o c a t i o n  
of t h e  s c o r i a  depos i t  t o  t h e  southwest of t h e  v o l c a n i c  cone and 
t h e  ash d e p o s i t s  laid along t h e  d i r e c t i o n  of  t h e  p r e v a i l i n g  w i n d s  

1 t - *  
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aH&y i r om t h e  cone. Soad t r a v e r s e s  i n d i c a t e  t h a t  t h e  area between 
the  eas tern  edge of  the l a v a  f l o w  and the  western edge of t h e  ash 
f i e l d  i s  of t h e  s z m e  t ype  of f r o t h y  scor iaceous VGlcanics as 
those seen w i t h i n  t h e  lava f l o w  p o r t i o n ,  i n c l u d i n g  t h e  cone. 
These vo l can ic  rocks  a r e  of a n d e s i t i c  t o  b a s a l t i c  composit ion. 

DISCUSSION OF CHEMICAL & PHYSICAL PROPERTIES: 

The o b j e c t i v e s  of t h i s  p o r t i o n  of  t h e  s tudy,  which w e r e  
de f ined i n  c o o r d i n a t i o n  w i t h  D r .  Steve Globerman a t  t h e  request 
of M r .  N. E. Tornroos, are: 

1. To c a r r y  ou t  a comparat ive a n a l y t i c a l  s tudy  of t h e  
s c o r i a  i r o m  t h e  CARLA p r o p e r t y  and t h e  barbeque rock  p r e s e n t l y  
a v a i l a b l e  i n  markets i n  B r i t i s h  Columbia and Alber ta .  
( "commerci a1 produc t "  1 . 

2 .  To d e f i n e  t h e  presence or absence of  c e r t a i n  chemical 
elements which may produce t o x i c  fumes when exposed t o  l o w  heat ,  
as i n  a propane barbeque. 

3. To  define t h e  p o r o s i t y ,  s p e c i f i c  g r a v i t y ,  g r a i n  
d e n s i t y  and Loss on I g n i t i o n  (L.G. I. % )  p h y s i c a l  c h a r x t e r i s t i c s  
3f t h e  scoria i r o m  t h e  CARLA p r o p e r t y  and h o w  t hey  compared to 
t h e  commercial ly available produc t .  

4. To  c a r r y  out an "Explos ion Test'' designed t o  d e f i n e  
whether o r  n o t  t h e  s c o r i a  would explode when exposed t o  h i g h  
temper a t  ur e5 . 
and 5. T o  es t ima te  the volume o f  m a t e r i a l  t h a t  would be 
available t o  LRC a f t e r  a m i n i m u m  of  handl i 'ng,  t hus  s i m ~ u l a t i n g  t h e  
qca r ry ing ,  washing and screenning opet-&ti  on5 c o n s i d e r e d  n e e d e d  
p r i o r  t o  bagging. 

Screenning was c a r r i e a  o u t  t o  define t h e  f o l l o w i n g  
s izes :  

&.1: c ( - 7 t '  .-I I t o  (*1.5") f o r  p o t e n t i a l  barbeque r o c k  use. 
5.2: (-1.5") t o  :+0.25") f o r  p o t e n t i a l  landscaping use. 

( -C) .25")  f o r  p o t e n t i a l  use as a s o i l  a d d i t i v e  i n  and J . 2 0  : 
n u r s e r i e s  o r  as coarse sand i n  f i s h  tanks  o r  o t h e r  aggregate use. 

( c -  

Labora tory  Procedures: 

The samples were sent  t o  L o r i n g  as c o l l e c t e d  from t h e  
f i e l d .  The l a b o r a t o r y  then proceeded t o  c a r r y  out t he  screen 
t e s t s  descr ibed i n  i t e m  5. above w i t h  t h e  unwashed samples. A 

I 



I 
pu lp  w a s  then prepared f o r  assay purposes o u t  of t h e  middle 
f r a c t i o n .  which was chosen because i t  represented a m o r e  
hotnogenous medium. A p o r t i o n  of  t h i s  was Lrsed by L o r i n g  f o r  i t s  
To ta l  Sulphur and F l u o r i n e  assays, another f o r  s p e c i f i c  g r a v i t y  
and Loss -on - lgn l t i on  (L.O.I. 7:) c a l c u l a t i o n s  and G l a s t  one w a s  
sent to ACME f o r  processing. 

Specimens from t h e  coarse  f r a c t i o n  were randomly 
se lec ted  and sent  t o  CORE Labs. f o r  p o r o s i t y  and q r a i n  dens i t y  
measurements, w h i l e  o ther  specimens f r o m  each sample were sub jec t  
t o  t h e  "Explos ion Test"  a t  L o r i n g ' s  f a c i l i t i e s .  

T h e  d i  f f e r e n t  procedures a r e  summarized el sewhere i n  t h i  s 
r e p o r t  and descr ibed i n  d e t a i l  on Appendix No. 2. 

Chemical kesul  ts: 

The appended a n a l y t i c a l  r e s u l t s  i n d i c a t e  t h a t  a l l  
samples c a r r y  s i m i l a r l y  low amounts of  t o t a l  su lphur ,  lead, 
c o b a l t ,  a rsen ic ,  phosphorus, magnesium, bar ium and mercury. No 
s i g n i f i c a n t  s t a t i s t i c a l  d i f f e r e n c e  is recognized when comparing 
t h e  o the r  elements e i t h e r .  

The r e p o r t e d  d i f f e r e n c e s  i n  L . O . I .  ( % I  between t h e  
commerc ia l ly  a v a i l a b l e  p roduc t  and t h e  CARLA p r o p e r t y  s c o r i a  i s  
minimal and probab ly  r e f l e c t s  t h e  f a c t  that t h e  CARLA samples 
w e r e  n o t  washed and d r i e d  as t h e  former were. 

T h e  t h r e e  ash samples c o l l e c t e d  (12560-2) a l s o  r e p o r t  a 
h ighe r  i r o n  conten t .  Th i s  i s  because of  t h e  amount o f  l i m o n i t e  
t rapped i n  t h e  samples as a r e s u l t  o f  weathering. It i s  expected 
t h a t  a p o r t i o n  of t h i s  w i l l  also wash away. 

Typ ica l  background va lues o n l y  a r e  r e p o r t e d  f o r  
M o l  ybdenum, Copper, Lead, Z i n c ,  S i  1 ver , N i c k e l  , Cobal t ,  Arsenic ,  
Uranium, Gold, Thorium, Cadmium, Antimony, Bismuth, Phosphorous, 
Lanthanum, Chromium, Barium, T i  tanium, Sodium, Fcttassium and 
Tungsten, accord i  ng t o  t h e  I .I C. anal  yses, and on S u l  phcr and 
F l u o r i n e  accord ing t o  t h e  assay data. 

The r e p o r t e d  s l i g h t  d i f f e r e n c e  i n  Sulphur,  Manganese, 
I ron ,  S t ron t ium,  Calcium, Magnesium and Mercury between t h e  CARLFi 
samples, which r e p o r t  h ighe r  values, and t h e  commerc ia l ly  
a v a i l a b l e  samples is assumed t o  be r e a d i l l y  washable. 

The d i f f e r e n c e s  r e p o r t e d  i n  Vanadium, Boron and 
Aluminium r e s u l t s  a re  a t t r i b u t e d  t o  s l i g h t  d i f f e r e n c e s  in 
composition between the  t w o  groups of  samples. 

Table No. 2 prov ides  a summary of  s t a t i s t i c a l  data f o r  



TRBLE No. 2: Chemical Properties of L 

Statistical h l ~ i r :  CRRVI PiKlPERN 
Chonical Properti 

HO CU PB TI B RL NA K Y MG TOTRL S F 
P p P n P p r F  2 p p m  2 2 x p p r p p b  Z p p m  

Numbor of sample¶ 
sum Total 

Rvorago 
Hinimum 
Haximum 

Standard Deviation 
Varisnco 

14 14 14 14 14 14 14 14 14 14 14 
14 116E 190 12 13.4 3B 32.4 19.1 11.7 22 790 0.41 
1 83-4 13.5 9 C  0.96 2.71 2.31 1.36 0.84 1.57 56.4 0.0292 
I 34 2 0.51 2 1.35 0.55 0.19 1 30 0.01 
1 317 31 11.47 7 3.83 2.27 1.47 3 120 0.07 
0 82.7 8-84 0.30 1.43 0.64 0.56 0.38 0.72 28.4 0.0153 
0 6845 78-2 3'0.09 2.06 0.42 0-31 0.14 0.53 BOB. 0.0002 

14 
197 

14.0 
0 

91 

830. 
28.8 

i 

Nmbor OF b m p l o ~  
Sum Total  

Average 
ninimm 
Haximum 

Standard Deviation 
Variance 

3 3 
3 195 
I 65 
1 56 
I 73 
0 6.97 
0 48.6 

3 se 
19.3 

I S  ._ 
27 

5.43 
73.5 

3 9 
9.74 4.99 
3.24 1-66 
2.98 1.58 
3-57 i l k  
0.24 0.03 
0.05 0.00 

3 
5 

1-66 
1 
2 

0.47 
0.22 

3 3 
170 0.1 

56.6 0.0333 
40 0.03 

16.9 0.0047 
288. 0.0000 

eo 0.04 

3 
58 

19.3 
0 

58 
27.3 
747. 

Statistical Rrrplysir: COHHEFXIRL B e  
Chemical Properti 

HO CU PB TI B R L N R  K U HG TOTRL S F 
w m  P p m  PP F z ppn 2 z 2 - ,,pb 2 ppm 

Numbor o f  Sampler 
S W  Total 

Rvorago 
Hinisuo 
naxi mum 

Standord Doviation 
Variance 

3 3 3  3 
3 61 14 10.74 
1 20.3 4-66 0.24 
1 1 2 0.09 
1 37 7 0.4 
0 14.8 2.05 6.0.12 
0 219. 4.22 0.01 

3 3 3  3 3 3 3  
12 2.49 0.96 0.36 6 90 0.07 
4 0.83 0.32 0.12 ' 2  30 0.0233 
4 0.19 0.15 0.07 I 20 0.01 

3 40 0.04 4 1-79 0.57 0.21 
0 0.69 0.18 0.06 0.81 8.16 0.0124 
0 0.47 0.03 0.00 0-66 66.6 0.0001 

Statistical Aoalysir: RLL SRRLES 
Chemical Properti 
no CU PB TI RL W K U HG TOTAL S F 
PPm P P m  Ppn F Z ppm 2 Z Z p p m p p b  Z ppm 

Number  o f  Samples 
Sum Total 

Rvorago 
Hininun 
noximum 

Stendard Ooviation 
War i ance 

2 0 2 0  
20 1424 

1 71.2 
1 1 
I 317 
0 73.0 
0 5330 

20 
262 

13.1 
2 

31 
8. 74 
76.4 

20 
1; 18.2 
87 0.91 

0.09 
11.47 

2 : o . a  
510.16 

2 0 2 0 2 0 2 0 2 0 ~  2 0 2 0  

2 0.19 0.15 0.07 1 20 0.01 0 

69 52.2 29.8 17.1 33 1050 0.58 255 
3-95 2-61 1.49 0.85 1-65 52.5 0.029 12.7 

15 6-07 3.57 1.B 3 120 0.07 91 
- 6  0.0141 26.9 
0 .  0.0001 725. .: 10231Z.uk3 



t h e  scoria and ashes f rom the  Carla p r o p e r t y  and +or  t h e  
commercial samples. D e t a i l e d  backLtp for t h i s  data is found i n  
Appendix No. 2. 

Phys ica l  P roper t i es :  

A s t a t i s t i c a l  summary of  t h e  p h y s i c a l  c h a r a c t e r i s t i c s  o t  
t h e  d i f f e r e n t  sample types ana lysed  is included as T a b l e  No. 3 ,  
which shows the  f o l l o w i n g :  

1. The average s p e c i f i c  g r a v i t y  o f  the CARLA p r o p e r t y  
s c o r i a  is. s l i g h t l y  h ighe r  t h a n  t h a t  of t h e  camrnercial pr-odt.tct 
samples. While t h e  minimum va lues  r e p o r t e d  arz s i m i l a r ,  t h e  
d i ' ference seems t o  occur at t h e  h igher  end. Should it be 
rc?qui r e d ,  from a commercial p o i n t  c r f  view, t h e  heav ie r  f r a c t i o n s  
could be separated w i t h  s i n k / f  l o a t  technology .  Closer spaced 
sampl ing would be required to d e f i n e  t h e  r e l a t i v e  percentages O+ 

heavy and l i g h t  scoria t o  be found a t  t h e  CARLA proper t y .  

2, CORE and L o r i n g  Labora to r ies  r e p o r t  t h a t  they  
i r tc i i r red  no e x p l o s i o n  o+ s a m p l e s  w h e n  sub jec ted  t c s  heat., Eittier 
when e::pOSed to extreme h igh  heat fo r  a shor t  period of t i m e ,  as 
e i t h e r -  a p u l p  or  as a +2" specimen or  t o  lower temperatures +or a 
l onger  period of time. 

3 .  The Loss -on - Ign i t i on  ( X i  tests i n d i c a t e  s slight 
SighPr 105s on t h e  CARLA samples than on t h e  commercial p r o d u c t .  
T h i s  i s  a t t r i b u t e d  t o  t h e  raw n a t u r e  of t h e  CARL& samples, which 
w e r s  t e s t e d  w i thou t  f i r s t  b e i n g  washed and ior  screened, as w a s  
t he  commercial product.  

4. 4 s i m i l a r  average porosity is observed i n  t h e  s a m p l e s  
from t h e  CARL-A p r o p e r t y  and o f  commercial p roduc t .  The standard 
deviation factor a l s o  i n d i c a t e s  t h a t  a s i m i l a r  v a r i a b i l i t y  of 
p o r o s i t y  kids found i n  t h e  t ~ o  s a ' m p l e  groups a.ltitough t h e  minimum 
va lue  found was lower in samples i r o m  t h e  CARL6 p r o p e r t y  than 
+rom t h e  commercial product .  

Thz g r a i n  density f a c t o r ,  d e f i n e d  as the  rock's d e n s i t y  
i f  it had nc pores,  shows t h a t  t h e  CGRLA samples are  almost t w i c e  
5s dense as the commercial p roduc t ,  w i t h  its minimum va lue  be ing  
s l i g h t . 1 y  h igher  than t h e  commercial product  ' 5  m- =..; i m u m  v a l  ue. 

The results shown by t h e s e  t w o  parameters r e f l e c t  t h e  
l a c k  o f  washing and screenning o f  t h e  CflHLk samples s i n c e  it i s  
t h i s  process t h a t  w i l l  e l i m i n a t e  the heav ie r  and less porous 
m a t i e r i a l ,  which cou ld  t h e n  be used f o r  d e c o r a t i v e  syone and/or 
aggregate mater i a1 . 

6. Screenni  ng shows tha t  t h e  u n p r o c e s s e d  CARL4 sarnpl es 

1 ' a  

G. SALAZAR S. & ASSOCIATES LTD. 



. 
TRBLE N o .  3: Physical Properties of Lava Rock = CARLA PROPERTY. Statistical Summery. 

Statist.ica1 fhalysis: CRRLA PROPERTY SCORIA (Lava Rock) SRMPLES 
Physical Properties of SCORIA Samplos 

SPECIFIC E%PLOSION L . O .  I. POROSITY GRAIN SCREEN FR. SCREEN F R .  SCREEN FR 
GRAVITY L . O . I . C % )  C % >  FRRCTION DENS I TY + 1.5" < % I  1.5/. 25C%> <. 25" ( Z  1 

14 
25.78 

1.84 142857 
1.37 
2.56 

0.3621 1397 
0.131 12653 

14 
10.21 

0.7292857 1 
0 

2.55 
0.72551916 
0.52637806 

14 
13.14 

0 
2.02 

0.69565854 
0.48394081 

0.93ewi42 

12 

0.504 
0.153 
0.675 

0.17012838 

6.048 

0. oze94366 

1 1  
33 130 

2780 
3860 

284.567237 
80978.5 123 

,701 1 .eieie 
14 

1066.97 

0 
92.59 

22.1362105 

7 6 . 2  121 428 

49o.oiiei6 

14 
244.52 

17.4657 142 
4.41 
75.35 

17.1429497 
293.873867 

14 

6.322 1 4285 
0.93 
24.65 

6.19175393 

e e s i  

38.3378 168 

Statistical Analysis: CFIRLA PROfERTY FINES (Rshes) SRMPLES 
Physical Properties o f  ASH Samples G) 

v, S P E C I F I C  EXPLOSION L . O .  1 .  POROSITY GRRIN SCREEN FR. SCREEN FR. SCREEN FR 
CZI FRRCTION DENSITY +l.S"(%) 1.5/.2S(%> <.tS" < % )  B GRWJITY L.  0. I. < % I  

r 
3 b 

N 
0 0.93 0 0 0 67.61 232.39 B 4-21 

0.31 0 ERR 0 22.5366666 77.4633333 30 1.40333333 0 
1.15 0 0 0 ERR 0 13.19 70.69 

ERR 0 6.82789051 6.82789051 

3 3 3 0 3 3 3 

1.56 0 0.65 0 ERR 0 29.31 e6. 81 

o 0.070e6666 0 ERR o 46.6200eee 4~62ooeee 

P 
I)o 0. I e08006e 0 0.26620793 0 
b 0.0326eeee 
cn 
v) 
0 
0 

m 

Statistical Analysis: COMMERCIRL BRRBEQUE ROCK PROOUCT SAMPLES - 
Physical Proporties of COMMERCIfX PROOUCT Ssmplos 

S P E C I F I C  EXPLOSION L . O .  I. POROSlTY GRAIN SCREEN FR. SCREEN F R .  SCREEN FR 
GRAVITY L . O .  I . < % >  < % I  FRRCTION DENSITY +1.5"(%) 1.5/.25<%) < . 2 5 "  ( 2 )  cn 

3 3 3 3 3 3 3 3 
r 
4 
0 4.45 1.85 2. 13 1.592 5540 57.52 236. e 5.68 

1.48333333 0.6 1666666 0.71 0.53066666 1946.66666 19.1733333 79.9333333 1.89333333 
1.56 

1.9 1.27 1.09 0 .75s  2570 27.55 89.37 2.54 
0.294ee227 0.50941802 0.50246061 0.15867016 513.44154t 7.65291375 8.00712321 0.45733527 

3 

69.91 1.26 0.03 0 0.414 1430 9.05 

.oe69ssss 0.2se48eee 0.25246666 0.02517622 263622.222 5e.56toeee 64.1140222 0.209is555 

i ca 1 A n a  1 y s  i s : FILL SAMPLES 
Physical Properties o f  RLL Samples 

IC EXPLOSION L.O. I .  POROSITY GRRIN SCREEN FR. SCREEN FR. SCREEN F R  
TY L . O .  1.CZ) C2> FRRCTlON DENSITY +1.5J'c%> 1.5/.25<%> <.25" ( 2 )  

20 20 le 14 20 20 20 
326.  se 

e6.m 

12.06 16.2 7.64 38670 1124.49 549.93 

2 .55  2.02 0.755 3660 92.59 89.37 

0.81 0.42444444 2?62.14285 56.2245 27.4465 16.329 
0.93 

865 0.69772887 0.66168723 0.24416643 590.498319 36.2152504 26.3306504 26,3795171 
0.472971 0.43783 0.05961724 348688.265 1311.54494 693.303152 695-826169 

0.603 
0 0 0 1430 0 4.41 

Numb e r 
Sum 

Standard 

of Sampl os 
Total 

Avor-aqo 
Minimurn 
Max I m u m  

Dov 1 at i on 
Uer i anco 

Number- o f  S e m p l  os 
Sum T 0 t . a  1 

Average 
M I  rl i mum 
Maxi m u m  

Standard Doviation 
V a r  i once 

Number o f  Samples 
S u m  T o t a l  

Rvorego  
Minimum 
Rsx i mum 

Standard Ooviation 
V a r  i anco 

' 1  

Number o f  Simplos 
Total 

Rvor-ago 
Minimum 
Maximum 

Standard Ooviation 
W a r  i ance 

S u m  

File No.: lo2312.uk2 



have a m u c h  greater content  G+ (+1.5") than  t h e  commercial ly 
a v a i l a b l e  product (averages o f  77.2% and 19.2%. r e s p e c t i v e l y ) .  I t  
a l s o  s h o w s  t h a t  t h e  main f r a c t i o n  o f  t h e  t h r e e  commercial 
p roduc ts  t e s t e d  i s  t h e  (-1.5") / ' (+0.25' ' )  f r a c t i o n ,  which i s  t h e  
s i z e  s l a t e d  b v  L R C  t o  impact t h e  deco ra t i ve  s tone market. 

These d i f f e rences  a r e  a l s o  enhanced by t h e  f a c t  t h a t  t h e  
comm@rcial product  has been processed w h i l e  t h e  CGRLfi samples 
have no t  been. I t  is reasonable t o  expect t h a t  an i n d u s t r i a l  
ope ra t i on  w i l l  reduce t h e  average s i z e  o f  t h e  f i n a l  product  even 
more than t h e  samples f r o m  M r .  Wear's s o r t e d  p i l e s  seem t o  
i n d i c a t e .  It may a l s o  be t h a t  t h e  producers o f  t h e  commercial 
product  s a m p l e d  a r e  indeed geared t o  producing a s i n g l e  f r a c t i o n  
(1.e.: -1.5" t o  +0.25") f o r  bo th  markets, hence s i m p l i f y i n g  
handl ing.  

Table No. 3 a l s a  shows t h a t  t h e  fine f r a c t i o n  ( <:0-25" ) 
has been e l  im ina ted  f rom t h e  commercial p roduc t ,  and t h a t  o n l y  a 
smal l  p o r t i o n  w i l l  be generated by c rush ing  of  coarse m a t e r i a l  
from t h e  CAF:LA p roper ty .  The a n a l y t i c a l  study of  t h e  CARLA f i n e s  
sampies i n d i c a t e  t h a t  3 3 %  o f  t h e  ashes processed w i l l  r e p o r t  t o  
t h e  coarser f r a c t i o n s  and uses. I 

RESOURCE EVALU4TION: 

Table No. 4 and F i g u r e  No. Sa summarize and d e p i c t ,  
r e s p e c t i v e l y ,  t h e  resource  p o t e n t i a l  o f  t h e  CARLA p r o p e r t y  in 
m e t r i c  tonnes per  meter o f  depth o f  exposed area. T h e  average 
s p e c i f i c  g r a v i t y  f o r  coarse (1.84) and f i n e s  (1.40i samples w a s  
used t o  conver t  volumes i n t o  m e t r i c  tonnes o f  p o t e n t i a l  resource. 

I TAbLE No. 4: Resource P o t e n t i a l  : CARLA PROPERTY 

I Scor ia  735,600 
I 1  Ashes 922,500 

I I I Scor i a 862,8cjC) 
1 V  Scor ia  273,70Cj 

To ta l  Sco r ia  per  mete 
To ta l  Ashes per  meter 

G. SALAZAR S. & 

lr of depth 
of depth: 

1 4  

ASSOCIATES 

1.84 1,353,504. 
1 . 40  
1.84 1.587.552. 
1.8 

1 , 29 1 , 5C)O . 

. . 

LTD. . 
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2,941, 
1,291, 
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Flock No. I V ,  i nc luded  i n  t h e  Tota l  Sco r ia  p o t e n t i a l ,  is 
p r e s e n t l y  ou ts ide  o f  t h e  CARLA c l a i m  group and i s ,  thei-efm-e, n o t  
i nc l cded  i n  these rese rve  c a l c u l a t i o n s .  

The areas covered by  L R C ' s  quarry  pe rm i t s  p r e v i o u s l y  
describes cover a resource  es t imated  a t  1,297,2(:)0. tonnes per  
meter of depth. 

Trenches and p i t s  dug + o r  road c o n s t r u c t i o n  i n d i c a t e  
t h a t  t h e  ash depos i t s  a r e  a t  least t h r e e  meters deep w h i l e  the  
s c o r i a  f l o w s  nearer Lava L2cF:e s h o w  a m i m i m u m  h e i g h t  above ground 
of  i i v e  meters. The h e i g h t  o f  these depos i t s  may be much l a r g e r  
than t h e  conserva t ive  es t ima te  descr ibed above a5 evidenced b y  
t h e  h e i g h t  of t h e  cone (minimum 4 0 . O m . )  and t h e  h e i g h t  of a 
Lopographyc r i d g e  c u t t i n g  southwester ly  f rom t h e  cone, which is 
about  15-25.(3 rn. h igh.  

T t h e  m i m i m u m  depths of  deposits as descr ibed 
above,  and i n c l u d i n g  o n l y  t h e  known ex ten t  o f  t h e  s c o r i a  f l o w  a n d  
ashes  deposi ted i n s i d e  t h e  c l a i m  boundary, t h e  i n d i c a t e d  minimum 
p o t e n t i a l  s i z e  o f  t h e  depos i t  i s  14,7C~5,280. tonnes o f  s c o r i a  and 
3,674,5(:)0. tonnes o f  ashes. By us ing  t h e  s a m e  5.0 meter f a c t o r  
f o r  t a t a l  depth w i t h i n  t h e  quar ry  permi ts ,  a t o t a l  o i  6,486,OC:O. 
tonrirz. o f  s c o r i a  a re  fo recas ted  i n  these areas.  

RECOMMENDATIONS: 

The f ol 1 owing i s recommended: 

1. Abandon a l l  c la ims,  a s  p r e s e n t l y  recorded, and 
r-esta.l.:s *.he ground as t w o  t w e n t y  unit claims cover ing  a l l  of t h e  
s c o r - i a  4iow to t h e  south and t h e  deeper p o r t i o n s  of  t h e  3sh 
dep9,si t s  t o  t h e  no r th .  

2. Oht.ain t h e  q u a r r y  r i g h t s  t o  t h e  newly s taked c la ims  
f o r  b o t n  t.he s c o r i a  and ash depos i ts .  

3. The i n i t i a l  t e s t s  r e p o r t e d  h e r e  i n d i c a t e  t h a t  t h e  
bartjeque rocl:: acgLtired f o r  c o n t r o l  has a s i g n i f i c a n t  component o f  
(+9. 25") / (-1 . 5 " i  si z e d  rock ,  and t h a t  t h e  ash depos i t s  may have 
enotl.gh o f  t h i s  i r a c t i o r c  t o  supp ly  a s i g n i f i c a n t  amount of t h i s  
t ype  of  Oarbeqcie rock,  These ashes a r e  l oose  and eas ie r  t o  mine 
and process than t h e  sco r ia .  The market s tudy  r e q u i r e d  f o r  t h e  
qus r ry  l e a s e  should cons ider  these a e f o r  a l l  
p roduc ts .  

. , F'.Eng. 

G.  SALAZAR S. & ASSOCIAT 
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APPENDIX No. 1 

STATEMENT OF QUALIFIC~TIONS CIND DISCLAIMER 

I ,  Gui l le rmo Salazar S., of 312 Cedarbrae Crescent SW, 
Calgary,  A l b e r t a  T2W-lY4, hereby c e r t i f y  t h a t :  

1. I at tended and graduated f rom the  U n i v w s i d a d  
Nacional  de I n g e n i e r i a  de Lima, Peru w i t h  a Bache lo r ' s  o f  Science 
snd a Engineer ing Degrees i n  Min ing Engineer ing m d  Min ing 
G e o l o g j j  i n  1967. I a l s o  at tended Harvard U n i v e r s i t y  i r o m  which I 
was awarded a Master ' s  o f  A r t s  degree i n  Economic Geology i n  
1969. 

2. I am a r e g i s t e r e d  F ro fess iona l  Engineer i n  the  
F'rovir,ce of B r i t i s h  Columbia (No. 10,220) and Pro fess iona l  
Geo log is t  i n  t h e  Frov ince  o f  A l b e r t a  (No. 27456). I a m  a l s o  a 
member i n  good standing o f  t h e  Soc ie ty  o f  Economic Geologists of 
America and of  t h e  Soc ie ty  o f  Min ing Engineers o f  t h e  A I M E .  

3. I have i n  excess o f  f i f t e e n  years  o f  exper ience i n  m y  
f i e l d  i n  t h e  U.S.A., Canada and S o u t h  America. 

4.  fi personal  f i e l d  i n s p e c t i o n  of  t h i s  p r o p e r t y  was made 
b y  m e  on June 15 and 16, 1987 and t h a t  a l l  a v a i l a b l e  backqrcjund 
t e c h n i c a l  da ta  was a l s o  reviewed by me. 

c. -. 1 have not ,  directly or  i n d i r e c t l y ,  received, and d o  
n o t  expect t o  rece ive ,  any i n t e r e s t ,  d i r e c t  o r  i n d i r e c t ,  i n  t h e  
p r o p e r t y  G +  L R C  Resources L t d . ,  o r  any a f f i l i a t e ,  and I da  n o t  
b e n e f i t i a l l y  own, d i r e c t l y  o r  i n d i r e c t l y ,  any s e c u r i t i e s  of LRC 
Sesources Ltd. a.ny a f f i l i a t e .  

6. Th is  r e p o r t  m a y  be u s e d  by LRC Resources L td .  f o r  all 
co rpo ra te  purposes, i n c l u d i n g  pub1 i c  f i nanc ing .  

Calgary,  a1 her t a ,  August 24, 

. Eng. (E.C. 1 
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Details of quarry permit approval. 



.. - . . . .  

Province of British Columbia 
Ministry of Energy, Mines and Petroleum Resources 

MINERAL RESOURCES DIVISION 
INSPECTION AND ENGINEERING BRANCH 

NOVCE OF WORK 
AND 

RECLAMAT)ON PROGRAM 
SAND AND GRAVEL PITS AND QUARRY OPERATlONS 

(Pursuant to 8ectlorr 6 of th. Mho8 Act) 
This form is to be completed and signed by all companies or individuals who operate sand and gravel pits and 
quarries. Keep me copy. Forward me copy to the Districl l m o r  ol Mines. Apprwal must be obtained prior to 
mmencement d work. Also m p l e t e  the Reclamation Program on r~verse, and Plan of Operations attached. 

1 . OPE RAT0 R /MANAG E R : N a m  ....... .r.l.a. n ..... c.: ...... we.a. .r ............ ...._.. ...... ......̂ ..... :.- ...........-... .................... ...................................... ......................................................... 

Province ...................................................................................... ............ Postal  code..'^.^.^..!.?!.^ ........._............. Telephone No. ...................................................................... 

551 Edkins Street  Q u c s n e l  ~ddtess ........................_..................................................................--......-..-................-........................-................................... City ................_............................................................................. 

2. REGISTERED U N W N E R :  Name ........... same ..._ as ..... ab.o.ve ...........__.._........-....-..........................................-............................................................................ 

&jdtes .. ..................................................................... : ................................................................................................................ City _.... .._.................................................................................... 

Province ................................................................................................... Postal Code ...................................................... Telephone No. .................................................................... 
. Crown land indicate Ministry of Forests and Lands File No .......................................................................................................-.................... 5 4 0 3 2 2 0  ..................... ...................... 

Cariboo Dis t r ic t :  3 k m  3. ,=ATION OF OPERATION: road. street no., province, etc. ....................................................................................................................................................................... 

B.C. 9 9 2 - 8 7 6 3  

S.E. Fishpo t  L a k c  ................................................................................................................................................................................................................................................................ � 

Legat Description . .........?e. c .  ..S u ~v.c,.Y . .F.t.t.ac hcd ................................................................................................................................................................. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  

Distance, direction, and means of access to nearest town ......... 1’4.9 .... R.o.ad ..... 80 ..... k m  ..... t.0 .-. Q.u.e. .snc.1 ............................................................. 

................................................................................................................................................................................................................................................................&� 

4. DURATION OF WORK: Indicate PROPOSED @ or COMPLETED 0 

5. DESCRIPTION OF WORK: Indicate SANDIGRAVEL PIT 0 OT OUARRY @ 
From.. .................. J . u . ~  Y .... ..1..9.8..? ........................................................................................ to .................... ..J .U . l .~  ..... .1..9.2..2 ....................................................................................... 

PIT RUN ONLY 0 SCREENING a CRUSHING a WASHING 0 BmsT’NG&7w) 
Estimated extraction for current year .................................................................................................................. 1700 ........-.. (x1 

1 0 ’  Maximum height of working face. ................................................................. ...........................-.............. ..................... metres (m) 
4 Number of workers emp low... ....................._...........................................................-..............................-..................................................................................-...-................................. ..... 

Material being excavated is LOOSE CONSOLIDATED 0 HIGHLY CONSOLIDATED 0 
Describe first aid facilities ........... p.p.r.!.a.bl,e ..... t.r.a.1 1c.r ..... a.t ....... ?..1..!..c ............................. .....................-........................................ ......................................... 

......................................-..............................-.................................. ..................................................................................................................................................................................................... 

If blasting give details of explosives, magazines, etc. (subject to approMl d hSpectOr): ....................̂ ............_.......................................................................... 
N / A  ................................................................................................................................................................................................................................................................� 

............................_......._..........̂ .......................... ................................................................................................................................................................................. 

6. EQUIPMENT LIST: indicate make, number, size, and capacity (all equipment to comply with the Mines Regulation): 
(a) ... Cru .............? h i n f j  & S c r e c n i n g  U n i t  ......................................................................................................... (d) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
(b) F r o n t  end l o a d e r  ..................................................................................................................... (e) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
(c) ................................................................................................................... (I) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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A I 
7. WATER SUPPLY: (Subject to approval under the Water Act) 

Name or describe the source ol water supply No t rc(lu . 

c . f  s.  
. . . . . .  

Ouanlity of water to be used 
Location of water intake 1 * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

N/A Describe the waste water treatment facility (size of settling pond, recycling. distance to nearest stream. etc.) ......................................................... 

. . . .  

8. WASTE WATER TREATMENT: (Subject to approval under the Wasfe Manegemenf Acf) 

......................................................................... ............................................................ 

. . .  . . . . . .  . . . . .  ............................................................................................................................................................. 

9. SURFACE DISTURBANCE: 
(a) Open pit quarry: Wdth ........................................ m Length .................................... r n  Area ......................................... m2 
(b) Overburden and product stockpiles: ve r Y  1 i t t l e  Area ......................................... m2 

(c) Plant and buildings: 
(d) Access roads: 

10 x 1 0  t r a i l e r  Area .................................. .m2 
Wdth ......................................... m Length ...................................... m Area ......................................... mt 12 100 

(e) Other (specify): Area ......................................... rn2 

TOTAL AREA OF SURFACE DISTURBANCE ..................-................................... m2 
(1 ha = 10 OOO m2) ....................................................... ha 

10. PRESENT STATE OF LAND ON WHICH WORK IS PROPOSED: 
N I L  Present land use (agriculture. forestry. etc.) ..................................-........-.-.....-------.-....----..-_...........................-..-................................-...................................................... 

qpe of vegetation ........... 5. P.a.r.5. .e ..... C0.v.e.. r ~.n,g..... l.O.d..g.e.~?.A e._ ...l2. 1.n.C .....................*.............-...................................................................... 

General topography: FIAT 0 SIDE HILL VERY STEEP +2CP 0 
Access roads (present use, condition) ....... G.o.od ..._ lo.g.g.1.n.g ..... r.0.a.d ........_......_...................................................._..................................._..........-......................... 

N I L  Permanent watercourses ............................................................................_..--_.......... _".- ...........................................................-......................_.._.............................................................. 

Proposed land use of reclaimed area .......... !!.?.c.~?..a.!.l.o.n ....................._..........................-........................................................................................................................ .... 

Describe protective measures and site reclamation methods, with reference to topsoil handling, backsloping d pit banks, surface 
contouring, drainage control. remow1 of buildings. and revegetation of disturbed areas (attach separate sheet i f  necessary) 

11. REC~MATION PROGRAM: . 

................................................................................................................................................................................................................................................................(� 

. . . . . . . . . . . . . . . . . .  ............................................................................................................................................................................................................ 

See develop,ment p lan  ..................................................................................................................................................................................................... attached .... 

......................................................................................................................................................................................................................... . . . . . . . . . . . . .  

................................................................................................................................................................................................................................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.............................................................................................................................................................................................................................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

................................................................................................................................................................................................. - ................................................................................................................ 
. . . . . . . . . . . . . . . . . . . . . . . .  ..................................................................................................................................................................................................... . . . . . . . . . . . . . . . .  

......................................................................................................................................................... ...........-......................................................................................................... ....... 

............................................................................................................................................ .. ..................................... ..................................................................-................-.......................................... 

........................................................................................................................................................................................ -. .................................................................... 

............................................................................................................................................................................................................................................................... 

................................................................................................................................................................................................................................................................�� 

.......................................................................................................................................... -.- ......................................... - ......................................................................................... 
................................................................................................................ Seed mixture Rate of application ............................................................................... k W a  

Rate of applicatlon ......_........_........................-..................-.................. _...... k W a  ....................................................................................................................... Fertilizer ty pe... 
12. SUMMARY OF AREAS DISTURBED AND REClAIMEO: 

N I L  Existing unreclaimed disturbance ........._..............-........ _- ha 
Area reclaimed to date ................................._....._................-.....-.-............. N I L  ha 

.................... Area proposed to be disturbed current year ........ 5 ..... H.E.c ....-............ ha 

Area proposed for reclamation current year. . . . . . . . . .  ....e 0 ....................... ha 
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h a 

. . . . . . . . . . . . . . .  ...................................................................................................................... 
TITLE 

I .c:. . 1. .$C J.-. .............................. 

- 
.............. 

SIGNATURE OF APPLICANT 
(Reclamation Pernit will be made out to the firm 

represented by this individual) 

PRINT NAME 

......... 4 ...).... .:!.. .... G..J ............................. ......-.. ̂ ---.-- 
DATE 

..................................................................................... ......................."......__....--.....-.-.---......_..... ................ -..--....-.---.---.-- ............................................................... SIGNATURE OF LANDOWNER DATE 
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PLAN OF OPERATIONS - SAND AND GRAVEL 

Show boundary of Lot, Lot Number, Plan, hnd  Dlstrlct, dlstance and dlmctlorr to neareat 
town, ptt, plant, watercourses, topboll StOCkpller. A kga l  plan to scale 1:s OOO ( a p p x -  
Imte ly  1 Inch = 400 fed) or larger may be attached wlth above noted Items ahown. 
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NOTES PERTAINING TO SAND AND GRAVEL OPERATIONS 
AND FORM 6ff/G 

1. OWNERSHIP 
When the operator of the gravel pit is not the registered Owner of the property (surface of the land 
under the Land Act), then the name and postal address of the registered owner is to be shown. In 
this situation, a letter is required from such registered owner acknowledging that he is aware of and 
approves the content of the Form 6/7/G. 

2. TOPSOIL 
Topsoil is defined as extending to maximum root penetration. Topsoil must not be taken from the 
property; it is to be conserved for use in the reclamation program. Topsoil is to be removed from 
operational areas prior to any disturbance of the land, and stockpiled separately on the property. 

3. WATERCOURSES AND WATERTABLE 

If  watercourses.are to be disturbed in any manner by the operations, prior application must be 
made to the Water Rights Branch, for a licence under the Water Act. If washwater is to be used the 
Waste Management Branch should be contacted for a permit under the Waste Management Act. 

When a gravel pit has been extracted to below the watertable, thereby forming a residual pond, the 
Chief Inspector may require that backfilling, drainage, and/or bank contouring measures be 
carried out, to complement reclamation. 

4. CONDITION OF THE LAND, AND FUTURE USE AFTER RECLAMATlON 

A wide variety of usage may be made of gravel pits, after the gravel has been extracted, such as 
picnic sites, parks, repat ion areas, Christmas tree farms, farm lands, residential or industrial 
development, etc. The reclamation program shall be carried out as soon as the usage of the land, 
or any substantial part of it, for mining purposes has been terminated. Pit banks, berms benches, 
and hummocks shall be graded to a gently undulating surface, using waste and overburden as 
required to achieve this condition. The stockpiled topsoil shall be evenly distributed over the 
disturbed and regraded areas. All areas shall then be re-vegetated to the most suitable type of 
vegetation, relevant to the nature of and the location of the land. The maximum permissible slope 
of the reclaimed land shall be one vertical in two horizontal, unless the Inspector has otherwise 
approved. 

Plants and buildings are to be completely removed, and the foundations backfilled or covered, at 
the termination of operations, except with the written approval of the Inspector of Mines. 

The land shall be left in a neat, clean, and safe condition. 

5. AESTHETlCS AND PUBLIC SAFEGUARDING 
The Mines Act provides for the safeguarding of the public (see section 5 (1)). It also regulates the 
distance from the property boundary within which excavation operations shall not be carried out. 
The Inspector may require that a suitable screen of trees, shrubs, etc., be left or be established 
between the operations and the property boundary, when such boundary abuts on a playground, 
park, residential development, main highway. or other area open to the public at large. 
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R w k e o f  Brttish W m h  
Ministry of Energy, Mines and Petroleum Resources 

MINERAL RESOURCES BRANCH, TITLES DIVISION 

BILL OF SALE 
MINERAL ACT . 

KNOW ALL MEN BY THESE PRESENTS 

that B&& c .&cLc 

for a n d  in consideration of the sum 

O n e  Dollars (S L O O  1 of lawful of 

money of Canada, to Bp ah c ,dew in hand paid, the receipt whereof is hereby acknowledged, 

00 BY THESE PRESENTS bargain, sell, assign, and transfer 6 \ \ interest (specify interest conveyed - 'all,' 'one-half' 

interest in, etc., as the case may be), unto 

address 

holder- of valid subsisting free miner's certificate 

- .  _-- 



l e a 9  !ing errec if, (here list name of claim(s) and record numbers or type d i d  nuIIl-I Of  le,,, ,-, or n - 

c a r \ s - z  

and hereby covenants that 

Mining Division 

good title to the mineral claim(s1, 2 post claim(s), leass(s1, or h a v e  

rninlng lease(s) aforesaid and right to transfer same. 

day of 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Witness. Assignor. 
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................... ....................... (yg3$:.-TL 6. ............. [. :b..x.d:...my -$ .""" 
Fee paid $...%T ........................ Date of issue .........................._............. d T l d ~ q . ~  ................. 13 :-., 19...8?7~ GL 

b&..:.&.S.. 

Valid from ........................ d%..ky ............. :. & 19 ... %.. 
Valid until midnight on the 31st day of December, 19 .... 87 ....... 
Issued at ......................................................... British Columbia : 
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