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INTRODUCTION - 

The NA2 Mineral  C l a i m  forms a square one k i lomet re  on a s i d e ,  
con ta in ing  four W d i f i e d  Grid u n i t s  with a total area of 100  h e c t a r e s .  
Th i s  claim ove r s t akes  t h e  o r i g i n a l  Cedars Reverted Crown Grant 

: con ta in ing  17.62 hectares. The property i s  s i tua t ed  on the  south s i d e  
o f  Kamloops Lake 17 km s t r a i g h t  l i n e  d i s t a n c e  west-northwest of 
downtown Kamloops and 3 km vest o f  t h e  . c i t y  l i m i t s  ( P l a t e  No. 1). The 
claim area is  e a s i l y  a c c e s s i b l e  from Kamloops v i a  Trans-Canada Highway 
w e s t  t o  Cherry Creek Ranch, a d i s t a n c e  of 25 km, then  by a secondary 
paved road and ungraveled t r a c k  running nor th  and east another  3 km to 
t h e  Salt  Lake deposit .  This lake is subsequent ly  r e f e r r e d  to as Cedars 
Lake i n  t h i s  r e p o r t .  

The s u b j e c t  claim covers a r e l a t i v e l y  narrow sou theas t  t r end ing  basin 
con ta in ing  Cedars Lake and the s a l t  d e p o s i t s  of  i n t e r e s t ,  and the  
bo rde r ing  r i d g e s  t o  the  no r th  and south.  Tbpography within the  claim 
i s  g e n t l y  r o l l i n g  with a maximum r e l i e f  of approximately 250m. The 
e l e v a t i o n  of Cedars Lake was determined by alt imeter as 550 'lorn. 
The southern  claim boundary reaches  750m i n  e l e v a t i o n .  Immediately 
n o r t h  of  t h e  claim the  ground drops s t e e p l y  t o  Kamloops l ake  having a 
low water e i e v a t i o n  of  336m. ?he claim a rea  i s  w e l l  d r a ined ,  except  
f o r  Cedars Lake which has  no o u t l e t .  

Vegeta t ion  is typical of the  d r y  be l t ,  c o n s i s t i n g  mainly of  sagebrush 
and bunchgrass wi th  ma l l ,  widely s c a t t e r e d  s t a n d s  of f i r  and the  
occas iona l  i s o l a t e d  Ponderosa p ine .  No evidence of previous logging 
w a s  noted.  The a r e a  is used f o r  c a t t l e  graz ing  but  i s  l i m i t e d  in t h i s  
c a p a c i t y  by  t h e  l a c k  of po tab le  water. The n e a r e s t  f r e s h  water supply 
i s  & e r r y  Creek, about  2 km to the south and ac ross  t h e  Trans-Canada 
Highway. 

There are no houses wi th in  the  Cedars claim, the  n e a r e s t  h a b i t a t i o n  
be ing  about 1 km west of t h e  boundary. The land i s  subdivided i n  t h i s  
a r e a  and may e v e n t u a l l y  become a mal l  r e s i d e n t i a l  subd iv i s ion .  

The m a i n  l i n e  of  t h e  Canadian P a c i f i c  Railway, fo l lowing  the  south 
sho re  of  Kamloops Lake, passes within a k i lomet re  o f  t h e  claim. The 
Trans-Canada Highway, o i l  and n a t u r a l  gas  pipelines and a B.C. Hydro 
powerl ine a l l  pass within 2 kilometres t o  the  south of the  proper ty .  

Geo log ica l ly ,  t h e  Cedars c la im i s  under la in  by a mafic sill of t he  
Eocene Kamloops Group and in te rmedia te  rocks of t h e  Triassic Cherry 
Creek  p lu ton .  The two u n i t s  appear to be i n  f a u l t e d  con tac t  along a 
sou theas t  t r end ing  s t r u c t u r e  co inc iden t  with t h e  narrow b a s i n  
con ta in ing  Cedars  Lake s a l t  d e p o s i t .  

The claim a r e a  is  predominantly covered by a th in  sheet of P le i s tocene  
d r i f t .  Bedrock i s  poor ly  exposed as small outcrops on r i d g e s  and 
scarps . 
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Ceda r s  Lake c o n t a i n s  a d e p o s i t  of hydrous sodiuii  s u l p h a t e  
( N a 2  S O 4 - l o  H 2 0 )  r e f e r r e d  t o  v a r i o u s l y  a s  m i r a b i l i t e  , sodium 
s u l p h a t e  decahydra t e  and G l a u b e r ' s  s a l t .  I n  t h i s  report t h e  i n d u s t r i a l  
term " G l a u b e r ' s  Sa l t "  w i l l  be used e x c l u s i v e l y .  The anhydrous form of 
t h i s  m i n e r a l  ( N a 2  SO4)  w i l l  a l s o  be r e f e r r e d  to by t h e  i n d u s t r i a l  
term " s a l t  cake". 

S a l t  cake h a s  numerous u s e s  i n  t h e  chemical and manufac tu r ing  
i n d u s t r i e s .  The uses of  G l a u b e r ' s  S a l t  a r e  more r e s t r i c t e d ,  b u t  it h a s  
some m e d i c i n a l  a p p l i c a t i o n s  and i s  used i n  dyeing and p r i n t i n g  
t e x t i l e s .  A more r e c e n t  use f o r  G l a u b e r ' s  Salt has been developed as a 
h e a t  exchange m e d i m  i n  h e a t i n g  systems.  It i s  t h i s  p a r t i c u l a r  
a p p l i c a t i o n  t h a t  h a s  sparked c u r r e n t  i n t e r e s t  i n  t h e  Cedars  Lake 
d e p o s i t  . 
The l e g a l  c o r n e r  post of t h e  N A 2  claim was l o c a t e d  i n  t h e  f i e l d .  m t h  
t h i s  c l a i m  and t h e  Cedars  Reverted Crown G r a n t  ( L o t  5381) are h e l d  by 
Ken E l l e r b e c k .  The Cedars  R . C . G .  i s  i n  good s t a n d i n g  u n t i l  1990-01-31, 
t h e  N A 2  M.C. u n t i l  1998-10-28. 

The o r i g i n a l  r e p o r t  d a t e d  1987-04-06 was amende? 1987-06-25. A d d i t i o n s  
were i t e m s  3 t o  6 i n c l u s i v e  under "RECOh.1MEn7DkTIONS", i t e m s  3 t o  6 
i n c l u s i v e  under "COST ESTIMATE - TIME SCHEDULE", pa rag raph  t h r e e  under 
" SUMMARY AND CONCLUSIONS" and t h e  s e c t i o n  , "PROPOSED DEVEWPMENT WORK". 
Purpose o f  t h e s e  amendments was t o  p rov ide  one comprehensive r e p o r t  
c o n t a i n i n g  a recommended work programme t h a t  m u l d  b r i n g  t h e  Cedars  
p r o p e r t y  t o  t h e  s t a g e  where a f e a s i b i l i t y  s t u d y  can be c a r r i e d  o u t  as  
t h e  l o g i c a l  n e x t  s tep  t o  a p r o d u c t i o n  d e c i s i o n .  

The writer wishes t o  thank  Gordon M i l l e r ,  P. Eng., Saskatchewan 
M i n e r a l s  L t d . ,  and D r .  Roy MCElrOy, B . C .  Research,  f o r  t h e i r  kind 
co -ope ra t ion  and a s s i s t a n c e .  

SUMMARY & CONCLUSIONS 

The Cedars  p r o p e r t y  represents a good g r a d e  G l a u b e r ' s  S a l t  d e p o s i t  
r e l a t i v e l y  l o w  i n  chemical  impur i t i e s .  Est imated tonnage i s  small 
( 100 , 000  t o n n e s )  b u t  a modest e x p e n d i t u r e  on e x p l o r a t i o n  c o u l d  e a s i l y  
d o u b l e  o r  t r i p l e  t h i s  f i g u r e .  

The c l a y  mater ia l  o v e r l y i n g  and intermixed with t h e  s a l t  c r y s t a l s  may 
h a v e  v a l u e  as ceramic mater ia l  and may a l s o  have cosme t i c  and 
t h e r a p e u t i c  a p p l i c a t i o n s .  This p o s s i b i l i t y  s h o u l d  b e  e x p l o r e d ,  
b e c a u s e ,  i f  t h e  c l a y  i s  m a r k e t a b l e ,  i t  would g r e a t l y  enhance t h e  
economic v i a b i l i t y  of  t h e  d e p o s i t .  

S o l u t i o n  mining is n o t  a p r a c t i c a l  o p t i o n  f o r  Cedars d e p o s i t .  
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RECOMMENDATIONS _____--_- 

Explora t ion  

1.  Drain Cedars Iake using one of t h r e e  methods d e t a i l e d  in  the 
fol lowing cost-t ime schedule.  

2 .  Prove the tonnage of Glauber ' s  s a l t  contained in  the d e p o s i t  by a 
s e r i e s  of v e r t i c a l  ho les  d r i l l e d  on a predetermined p t t e r n  t o  
recover  r ep resen ta t ive  co res  of depos i t  ma te r i a l .  Assay samples 
f o r  Na2S04 con ten t .  Calcu la te  t o t a l  tonnage and average grade 
of t he  depos i t .  

3 .  Assuming the  r e s u l t s  of t h e  previous recommendations warrant  
f u r t h e r  mrk, s t r i p  the  l aye r  of su r f ace  c l ay  from the salt depos i t  
and s t o c k p i l e  t h i s  m a t e r i a l .  Determine &ether  the c l a y  has any 
commercial va lue .  

Developnent 

4 .  

5. 

6 .  

Have B. C. Research conduct a l abora to ry  process  d e v e l o p e n t  s tudy 
on a small composite sample of Cedars depos i t  m a t e r i a l ,  a s  
recommended by Gormely ( 3  ) . 
Using the  da t a  from 4 .  above have B . C .  Research conduct a 
l a b o r a t o r y  s c a l e  m i l l  t e s t  t o  t r e a t  20  o r  3 0  tonnes of run of mine 
m a t e r i a l  from Cedars depos i t .  

Tes t  mine approximately 1 , 0 0 0  t on Glauber ' s  s a l t  fron the  d e p o s i t  
t o  determine the  most appropr ia te  mining methods and equipment €or  
f u t u r e  product ion.  
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COST ESTIMATE - TIME SCHEDULE ~ - _ _ _  

1. Cedars Lake D r a i n a g e  

( a )  U s i n g  a s i p h o n  s y s t e m  s t a r t i n g  1987-06-01.  
C a p a c i t y :  3 6 0 , 0 0 0  l i t r e / d a y  
D r a i n a g e  t h e :  84 d a y s  

- 1 d a y  l e v e l  & s t a d i a  s u r v e y  @ $ 5 0 0 / d a y  $ 5 0 0 . 0 0  
- 7 0 0  f t .  3" p l a s t i c  pipe i n  2 0 '  s e c t i o n s  

@ $ 1 . 5 0 / f t .  1 , 0 50 . 00 
- U n i o n s ,  f i t t i n g  c e m e n t  €or above pipe 1 5 0 . 0 0  
- P i p e  i n s t a l  l a t i o n  ( b u r i a l  500 .00  
- Periodic i n s p e c t i o n s  4 0 0  . O O  

$ 2  , 60 0 . 0 0  Sub-To t a l  
1 5 %  C o n t i n g e n c i e s  390 . O O  
TOTAL $ 2 , 9 9 0 . 0 0  s a y  $ 3  , 000  

(b) U s i n g  a 40-50 H.P. farm t ractor  w i t h  P . T . O .  
d r i v e n  pump a n d  s p r a y  i r r i g a t i o n  s y s t e m ,  
a s s u m i n g  pipe a n d  3 0  s p r i n k l e r  heads are 
ava i lab le  a t  n o  cos t .  S t a r t i n g  1987-08-01.  
C a p a c i t y :  1 , 0 0 0 , 0 0 0 / l i t r e / d a y  
D r a i n a g e  t i m e :  30 d a y s  

- 1 month t r a c t o r  r e n t a l  @ 1 , 000/month 
- 1 mon th  pump r e n t a l  @ $l,OOO/month 
- O p e r a t i n g  costs t o  i r r iga t e  1 2  

hectares @ $62.50/Ha 
- I n s t a l l a t i o n  labour  - 2 man days 

@ $100 /day  
- T r a c t o r  Operator - 3 0  d a y s  @ $ 1 0 0 / d a y  
- T r a n s p o r t a t i o n  - 30 d a y s  @ $25 /day  

Sub T o t a l  
1 5 %  C o n t i n g e n c i e s  
TOTAL 

( c)  
U s i n g  portable , rented , g a s o l i n e  
d r i v e n  pump. S t a r t i n g  1987-08-01 .  
C a p a c i t y :  ( 2  pumps) 1 , 0 0 0 , 0 0 0  l i t r e / d a y  
D r a i n a g e  time: 3 0  d a y s  

- Pump r e n t a l  ( 2 )  i n c l u d i n g  hoses 

- F u e l  fi l u b r i c a n t s  - 3 0  d a y s  t? $ 3 0 / d a y  
- pump Operator - 30 d a y s  @ $80/day 
- T r a n s p o r t a t i o n  - 30 d a y s  @ $ 2 0 / d a y  

@ $11 OO/month 

Sub Total  
15% C o n t i n e n c i e s  
TOTAL 

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

7 5 0 . 0 0  

2 0 0 . 0 0  
3 , 0 0 0 . 0 0  

750  .OO 
$6 , 70 0 . 0 0  

1 , 005  . O O  
$7 , 7 0 5 . 0 0  s a y  ~- $8 ,000  
- 

$ 2 , 2 2 0 . 0 0  
9 0 0 . 0 0  

2 , 4 0 0 . 0 0  
6 0 0  - 0 0  

$ 6 , 1 0 0 . 0 0  
9 1 5  . O O  

$ 7 , 0 1 5 . 0 0  s a y  $7 ,000  

- 

___-__  

_ _  - 
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COST ESTIMATE - TIME SCHFDULE ---___ 

2 .  D r i l l h o l e  sampl ing  of  C e d a r s  Glauber 's  Salt 
d e p o s i t  w i t h  20-25 v e r t i c a l  h o l e s  Gm d e e p .  
S t a r t i n g  1987'-09-0 1 
Time r e q u i r e d :  20 d a y s  

- P u r c h a s e  o f  p i s t o n  sample r  and a c c e s s o r i e s  from 
Borros Canada I n c . ,  T o r o n t o  $2 ,420 .03  

Sales Tax 170.00 
130 .O@ S h i p p i n g  

$2 , 72 0.00  
--- 

$2 , 720 .00  

700.00 
- 1 month P i o n j a r  g a s o l i n e  rock  d r i l l  

r e n t a l  
- Labour  - 10 man d a y s  @ $100/day 1,000.00 
- T e c h n i c a l  s u p e r v i s i o n  , d r i l l  h o l e  l a y o u t  , 

core l o g g i n g ,  s a m p l i n g  , e t c  . 
5 d a y s  @ $350/day 1 , 750.00  

- T r a n s p o r a t i o n  400.00 
- Assay ing  150 samples @ $lO/sample  - 1 ,500 - 0 0  

Sub T o t a l  S8,O 50.00 
15% C o n t i n g e n c i e s  1 , 2 0 7  . O O  
TOTAL $9 ,257 .00  s a y  $9 ,500 

3. Removal of c l a y  l a y e r  f r a n  s u r f a c e  of deposit 
w i t h  ca te rp i l la r  type b u l l d o z e r .  
Stat-  t i n  g 1 987 - 1 0 - 0 1 . 
Time required 7 d a y s  

- 40 h r s .  D-6 (or  e q u i v a l e n t )  b u l l d o z e r  
r e n t a l  i n c l u d i n g  o p e r a t o r  @ $ l l O / h r .  $4 ,400 .00  

- 2 d a y s  technical s u p e r v i s i o n  @ $350/day - 7 0 0 . 0 0  
Sub T o t a l  $5 ,100 .00  
15% C o n t i n g e n c i e s  765 . O O  
TOTAL $5 ,865 .00  s a y  $ 6 , 0 0 0  

T m A L  COSTS f o r  recommended 
e x p l o r a t i o n  p r o g r a x n e :  

- Minimum $18 ,500 

- Maximum $23 ,500 
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COST ESTIMATE - TIME SCHEDULE 

4 .  Anhydrous sodium s u l p h a t e  process t e s t i n g  
by B.C. Resea rch  o n  50  kg composite sample. 
S t a r t i n g  1987-1 0-1 5 
Time r e q u i r e d :  28  d a y s  
( c o s t  es t imate  b y  Gormely) 

- 7 . 5  d a y s  c o n s u l t i n g  (L .S .G . )  @ $500 
- Communications 
- D r a f t i n g ,  P r i n t i n g ,  Covers  
- B.C.  Resea rch  t e s t w o r k  

TOTAL 

$3 , 750.00 
5 0 . 0 0  

100.00 
3,500.00 * 

$7,400.00  $7 ,400 . O O  

* Half t h i s  amount may be r e c o v e r a b l e  t h r o u g h  t h e  
T e c h n i c a l  A s s i s t a n c e  Program.  

5 .  ( a )  From m a t e r i a l  mined f r a n  t h e  d e p o s i t  s e l e c t  
one  t r u c k l o a d  , a p p r o x i m a t e l y  25 t o n n e s ,  
o f  d r y  s a l t  c a k e  as  a b u l k  sample and 
d e l i v e r  to B.C. R e s e a r c h ,  Vancouver .  

( b )  Have B.C. Resea rch  c o n d u c t  a l a b o r a t o r y  s c a l e  
m i l l  t e s t  on  t h i s  ma te r i a l .  

S t a r t i n g  time ( a )  1987-10-15 
Time r e q u i r e d :  28 days  

- M o b i l i z a t i o n  and d e m o b i l i z a t i o n  o f  " G r a d e a l l "  
e x c a v a t o r  from Kamloops $ 250.00 

- 4 h r s  (min )  G r a d e a l l  r e n t a l  @ $9O/hr 360.00 
- 2 hrs  dump t r u c k  r e n t a l  @ $65/hr  130.00 
- M o b i l i z a t i o n  and d e m o b i l i z a t i o n  f r o n t  

- 2 h r s  f r o n t  end l o a d e r  r e n t a l  @ $75 /h r  150.00 
- F l a t  r a t e  t r u c k  r e n t a l  Kamloops t o  

B. C. R e s e a r c h ,  Vancouver  8 0 0 . 0 0  
350 .OO 

Sub Total $2,240.00  

TmAL 

end l o a d e r  f rom Kamloops 200.00 

- 1 d a y  e n g i n e e r i n g  s u p e r v i s i o n  @ $350/day ___- 

15 % C o n t i n g e n c i e s  336 -00 
$2,576.00 s a y  $2 ,600 --- 
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COST ESTIMATE - TIME SCHEDULE 

S t a r t i n g  t i m e  ( b )  1987-11-15 
Time r e q u i r e d :  42 days 
(Cos t  e s t i m a t e  by McElroy, B.C. Research) 

- Set up l a b o r a t o r y  s c a l e  p r o c e s s i n g  
e q u i p e n t  and run 2 0  t o  30 t o n n e  
b u l k  sample 

6 .  T e s t  mine approx ima te ly  1000  t o n n e s  
of Glauber 's  s a l t  and s tack f o r  a i r  d r y i n g .  

S t a r t i n g  t i m e :  1987-10-20 
T i n e  r e q u i r e d :  15 days 

- 1000 t @ $ 5 . 0 0 / t  i n c l u d i n g  e q u i p e n t  

- TOTAL COST f o r  recommended deve lopnen t  
- TOTAL COST c a n b i n d  e x p l o r a t i o n  

r e n t a l  and s u p e r v i s i o n  

and d e v e l o p e n t  program 

$2 5,000.00 

$ 5,000* 
$40 ,000 -00 

Minimm $58 ,500  . O O  

M a x i m u m  $63  ,500 .OO -- 

H I  STORY 

Prev ious  work on t h e  Cedars G l a u b e r ' s  s a l t  d e p o s i t  d a t e s  back t o  a t  
l e a s t  1930. The p r o p e r t y  w a s  a p p a r e n t l y  he ld  b y  one owner f r a n  1930 t o  
1949. Known e x p l o r a t i o n  c o n s i s t e d  of s p o r a d i c  a t t e m p t s  to e v a l u a t e  t h e  

s i g n i f i c a n t  e x p l o r a t i o n  m r k  h a s  been documented s i n c e  1949. 
d e p o s i t  b y  p i t t i n g  , auge r  d r i l l i n g  , sampling and a s s a y i n g .  Nc, 

GFOLOGY 

The Cedars  c l a i m  i s  l o c a t e d  on t h e  f a u l t e d  c o n t a c t  between i n t r u s i v e  
r o c k s  of t h e  Cherry Creek p l u t o n  to  t h e  n o r t h ,  and an i n t r u s i v e  s i l l  of 
t h e  younger Kamloops Group, t o  t h e  s o u t h  ( P l a t e  N o .  2 ) .  

The Cherry Creek p l u t o n  v a r i e s  l i t h o l o g i c a l l y  from d i o r i t e  t o  s y e n i t e  
and i n c l u d e s  b r e c c i a t e d  and p o r p h y r i t i c  phases .  This small p l u t o n  , 
h a v i n g  dimensions of rough ly  6 km by 6 km, i s  e q u i v a l e n t  i n  c a n p s i t i o n  
and g e n e s i s  t o  t h e  l a t e  Cherry Creek phase of t h e  I r o n  msk b a t h o l i t h .  
T h i s  l a r g e  m u l t i p l e  i n t r u s i v e  s tar ts  6 km s o u t h e a s t  of  t h e  a e r r y  Creek  
p l u t o n ,  and e x t e n d s  for  2 0  km to the  east s o u t h e a s t .  The Cherry Creek 
p h a s e  o f  t h e  I r o n  Mask b a t h o l i t h  h o s t s  s e v e r a l  i m p o r t a n t  copper  
d e p o s i t s  , i n c l u d i n g  t h e  Afton orebody.  Both p l u t o n s  a r e  c o n s i d e r e d  
T r i a s s i c  i n  age  and are c l o s e l y  r e l a t e d  i n  t ime  and space t o  t h e  Nico la  
Vo lan ic  rocks which t h e y  i n t r u d e .  
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Kamloops Group rocks a r e  Eocene i n  age and comprise a d i s s e c t e d  but 
wide spread sedimentary - volcanic  sequence d i s t r i b u t e d  throughout the 
a r e a .  The ma jo r i ty  of Kamloops Group igneous rocks a r e  volcanic  flows 
and b r e c c i a s ,  bu t  inc lude  f l a t  l y ing  mafic s i l ls .  One such u n i t ,  t he  
B a t t l e  Bluff s i l l ,  i s  widely d i s t r i b u t e d  in  the claim a rea .  In the  
type a rea  on the nor th  s i d e  of t he  lake t h i s  u n i t  has a th i ckness  of 
1 2  Om. 

Both T r i a s s i c  and Eocene rocks i n  the general  a r ea  a r e  c u t  b y  a 
northwest  t rending s e r i e s  of b reaks ,  i n t e r p r e t e d  a s  normal block f a u l t s  
o f  T e r t i a r y  age.  In the Cedars claim area a secondary s e r i e s  of f a u l t s  
t r e n d s  west-northwestl  r e l a t e d  t o  the Cherry Creek and I ron  Mask 
i n t r u s i v e s  . These breaks may r ep resen t  T r i a s s i c  s t r u c t u r e s  r e a c t i v a t e d  
during T e r t i a r y  t ime.  

One such s t r u c t u r e ,  approximately 3 k m  i n  s t r i k e  l e n g t h ,  c u t s  through 
t h e  s u b j e c t  claim , c o n t r o l l i n g  the elongate  basin conta in ing  Cedars 
Lake. The s t r u c t u r a l  t r a p  thus  ' formed has co l l ec t ed  and p r e c i p i t a t e d  
t h e  so lub le  products  from chemical e a t h e r i n g  of t he  surrounding rocks.  
This  process  has  been aided by the  rap id  r a t e  of evaporat ion 
c h a r a c t e r i s t i c  of t h e  dry b e l t .  The end r e s u l t  has been the  formation 
of the  Glauher ' s  salt  depos i t  i n  ques t ion .  

SODIUM SULPHATE MINERALIZATION 

The depos i t  unde r l i e s  a small  a l k a l i  lake (Cedars m k e )  approximately 
550m long and up l O O m  wide. When examined on 1987-02-17 t h e  l ake  was 
completely thawed and covered with water .  Reports by o t h e r s  ( 5 )  
i n d i c a t e  t h a t  when the  water l e v e l  i s  s u f f i c i e n t l y  low, the  Glauher ' s  
s a l t  depos i t  i s  widely exposed or covered by only a t h i n  l a y e r  of mud. 
Under such c o n d i t i o n s ,  i n  October 1 9 4 0 ,  McCammon descr ibed t h e  depos i t  
a s  fol lows:  

"The lake was d r y  except f o r  a few small  c i r c u l a r  a r eas  near the 
c e n t r e  of t h e  south shore.  The lake was covered with c l o s e l y  
spaced, r a i s e d  mud r i n g s  of t h e  " c r y s t a l  bowl" formation t y p i c a l  of 
t hese  s a l i n e  d e p o s i t s .  These r i n g s  va r i ed  from 3 t o  4 0  fee t  in  
diameter ." 
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Even undor c u r r e n t  h igh  water c o n d i t i o n s  t h i s  r i n g  s t r u c t u r e  was 
c l e a r l y  e v i d e n t .  Apparent ly  t h e  salt  c r y s t a l s  form d i s c r e t e  bowl 
shaped masses separated from one a n o t h e r  b y  a wall of mud. These bowls 
a r e  steep s i d e d  and t h i c k e n  towards t h e  c e n t r e .  I f  t h i s  a s sumpt ion  i s  
c o r r e c t  t hen  t h e  r a t i o  of mud to salt c r y s t a l  m u s t  i n c r e a s e  w i t h  
d e p t h .  

P r e v i o u s  work ( 5 )  i n d i c a t e d  t h e  o v e r l y i n g  mud l a y e r  to a v e r a g e  3 0  cm 
d e e p ,  and t h e  permanent c r y s t a l  unde rnea th  t o  v a r y  from 2 t o  more than  
6m t h i c k .  Average dep th  i s  t a k e n  as 3m for tnnnage c a l c u l a t i o n s  i n  
t h i s  report .  In  plan t h e  l i m i t  of permanent c r y s t a l s  c l o s e l y  pa ra l l e l  
t h e  s h o r e  l i n e  a t  a d i s t a n c e  of 5 t o  25m ( P l a t e  %. 3 ) .  

The s u r f a c e  area o f  t h e  d e p o s i t  was c a l c u l a t e d  a t  23,600m2. Using 
an a v e r a g e  t h i c k n e s s  of 3.0m and a s p e c i f i c  g r a v i t y  o f  1 . 4 6 ,  q i v e s  
103 ,368  t o n n e s  o f  Glauber 's  s a l t  c o n t a i n i n g  45,500 t o n n e s  o f  s a l t  c a k e .  

V o l m e  of c l a y  o v e r l y i n g  t h e  d e p o s i t  i s  c a l c u l a t e d  a t  7 ,080  c u b i c  
metres o r  18,250 t o n n e s .  

Average water d e p t h  i s  e s t i m a t e d  a t  1 . 0 m  and t h e  volume of water 
c o n t a i n e d  i n  Cedars Laks i s  c a l c u l a t e d  a t  approx ima te ly  30 m i l l i o n  
l i t r e s .  

Cummings ( 5 )  e s t i m a t e d  that  t h e  Cedars d e p o s i t  con ta ined  9 0 , 0 0 0  t o  
1 8 0 , 0 0 0  t o n n e s  of  raw s a l t  r e p r e s e n t i n g  36,000 t o  7 2 , 0 0 0  t o n n e s  of s a l t  
c a k e .  

Nine samples t a k e n  by McCammon i n  1949 a s sayed  58.90 t o  97.17% 
Na2S04, n i l  to 7.35% Mg SO4 n e g l i g i b l e  Ca SO4, t r a c e  to 4 .64% 
C a  C03 and t race t o  1 .94% Mg C03 .  I n s o l u a b l e  c o n t e n t  v a r i e d  from 
. 4  t o  27.31%. 

PROPOSED EXPLORATION WORK __- 

E x p l o r a t i o n  f i e l d w o r k  i s  d i v i d e d  i n t o  t h r e e  steps: 

1) d r a i n  Cedars Lake, 
2 a c c u r a t e l y  de t e rmine  tnnnage and g r a d e  by c o r e  d r i l l i n g ,  sampling 

and a s s a y i n g  , 
3 )  s t r i p  o f f  t h e  s u r f a c e  l a y e r  of c l a y  capping the  s a l t  d e p o s i t .  
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There a r e  t h r e e  recommended methods f o r  dewatering the  depos i t  , ( a )  
s iphoning the  l ake  water to d ischarge  i n t o  Kamloops Lake ,  ( b )  spray 
i r r i g a t i o n  of a s u i t a b l e  a rea  of na tu ra l  o r  seeded g r a s s  and,  ( c) pump 
t h e  l ake  water to discharge  i n t o  a small s a l t  l ake  to the  west, t o  
Kamloops Lake, o r  a canbina t ion  of bo th .  The se l ec t ed  method must be  
approved by t h e  Minis t ry  of Environment and Parks by ob ta in ing  an 
"Approval",  a process  t h a t  u sua l ly  t a k e s  about 45 days.  Cer ta in  
p recond i t ions  w i l l  be s e t  by the  Approval t h a t  will consider both the  
eco log ica l  and t echn ica l  aspec ts  of the  drainage procedure used. 

Drainage by s iphoning i s  considered the s implest  and cheapest method. 
Once i n s t a l l e d  the  system would r equ i r e  l i t t l e  add i t iona l  labour, a p a r t  
form per iod ic  in spec t ions .  This method is f a i r l y  f l e x i b l e  regarding 
d i scha rge  c a p a c i t y .  Pipe s i z e  c a n  be se l ec t ed  to g ive  the  requi red  
rate of flow, o r  more than one l i n e  could be i n s t a l l e d .  To obta in  the 
r equ i r ed  head, d i scha rge  water w u l d  have to be d i r e c t e d  i n t o  Kamloops 
Lake. This  should not  be a problen s ince  the  water will have a nea r ly  
n e u t r a l  pH v a l u e .  The r e l a t i v e l y  l o w  f low r a t e  over a p ro t r ac t ed  t i m e  
per iod  might be  advantageous eco log ica l ly .  

Regarding spray  i r r i g a t i o n ,  t h e  B. C. Dzpar tment  of Agricul ture  advises  
t h a t  the  c a l c u l a t e d  water volume i n  Cedars Lake would adequately 
i r r i g a t e  approximately 1 2  h e c t a r e s  on a one time b a s i s .  The sodium 
would have no negat ive  e f f e c t  on p l a n t  growth o r  soil  condi t ion .  This  
method i s  considered the best environmental s3 lu t ion  to  the water 
d i s p o s a l  problem, b u t  m u l d  depend on the co-operat ion of t he  land 
owner and the a v a i l a b i l i t y  of i r r i g a t i o n  equipnent . 

The most s t r a i g h t  forward drainage method would be gaso l ine  dr iven  
pumps a v a i l a b l e  from equipnent r e n t a l  agencies .  This would provide 
maximum f l e x i b i l i t y  regarding flow r a t e  and d i s p o s i t i o n  of t h e  
d i scha rge  water .  Cost i s  s l i g h t l y  less than for  spray i r r i g a t i o n  and 
more than double t h a t  of s iphoninq.  Equipnent would have to be 
inspec ted  and serv iced  on a d a i l y  b a s i s .  Consequently it m u l d  be 
advantageous t o  use high volume pumps and reduce the  time per iod to a 
minimum. This would present  a problem only i f  t h e r e  was some ob jec t ion  
from the  Minis t ry  of Ehvironment o r  o ther  government agency. 

When cond i t ions  of Approval from the M i n i s t r y  of Environment are hown ,  
t h e  most appropr i a t e  drainage method can be se l ec t ed .  
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A f t e r  d r a i n i n g  t h e  s a l t  d e p o s i t  it should be p o s s i b l e  to  w o r k  on t h e  
s u r f a c e  with l i g h t  equipment t o  de t e rmine  t h e  d e p t h  and areal 
d i s t r i b u t i o n  of t h e  d e p o s i t .  The recommended method is  t o  d r i l l  a 
ser ies  of v e r t i c a l  h o l e s  on a predetermined g r i d  p a t t e r n  to  e x t r a c t  
con t inuous  samples from s u r f a c e  t o  the lower l i m i t  o f  t h e  permanent 
c r y s t a l  l a y e r .  The proposed sampling method m u l d  i n v o l v e  d r i v i n g  a 
s m a l l  d i ame te r  (3 -4cm)  tube i n t o  t h e  d e p o s i t  w i t h  a l i g h t w e i g h t  
g a s o l i n e  rock  d r i l l  and e x t r a c t i n g  a s o l i d  core  f o r  sample a n a l y s i s .  
Sampling tubes can be  purchased o r  f a b r i c a t e d .  S o m e  o n s i t e  t e s t i n g  
w i l l  p robab ly  be r e q u i r e d  to s e l e c t  t h e  most e f f e c t i v e  equipment .  

The recommended d r i l l i n g  p a t t e r n  would r e q u i r e  an i n i t i a l  se r ies  of 
approx ima te ly  20 h o l e s .  Each h o l e  m u l d  be l o c a t e d  a t  t h e  c o r n e r  of an 
equilateral  t r i a n g l e  43.3m on a s i d e ,  having an a r e a  of i n f l u e n c e  
bounded by a hexagon 25m on a s i d e  a s  i l l u s t r a t e d  by P l a t e  N o .  4 .  This  
shou ld  be  s u f f i c i e n t  f o r  tonnage and g r a d e  c a l c u l a t i o n s ,  b u t  i f  a 
closer p a t t e r n  is  r e q u i r e d  t h i s  cou ld  be accomplished by d r i l l i n g  f i l l  
i n  h o l e s  a t  e a c h  c o r n e r  of t h e  hexagon, r e s u l t i n g  i n  a t r i a n g u l a r  
p a t t e r n  2 5 m  on a s i d e .  F i l l  in d r i l l i n g  w u l d  require an a d d i t i o n a l  7 0  
t o  7 5  h o l e s  t o  complete  t h e  p a t t e r n .  

P rov ided  tonnage and g rade  c a l c u l a t i o n s  i n d i c a t e  t h e  d e p o s i t  h a s  
economic p o t e n t i a l ,  t h e  n e x t  s t e p  would be to remove t h e  c l a y  l a y e r  
o v e r l y i n g  t h e  salt c r y s t a l s .  It i s  assumed the  d e p o s i t  w i l l  be s o l i d  
enough t o  s u p p o r t  t h e  weight of  a b u l l d o z e r  and b l a d e .  A f t e r  removal 
of t h e  c l a y  l a y e r  t h e  d e p o s i t  w i l l  be r eady  f o r  b u l k  sampling 
p r e p a r a t o r y  t o  p r o d u c t i o n .  

PROPOSED DEVELOPMENT WORK 

Work recommended c o n s i s t s  of ( a )  l a b o r a t o r y  t e s t i n g  of a sn l l  composite 
sample of s a l t  cake from t h e  d e p o s i t  ( b )  c o l l e c t i n g  a b u l k  sample of  
a p p r o x i m a t e l y  2 5  t and running a bench scale m i l l  t e s t  on t h e  mater ia l  
and ( c )  t e s t  mining approx ima te ly  1000  t of  G l a u b e r ' s  s a l t  from- t h e  
d e p o s i t .  

The proposed salt  cake p r o c e s s  t e s t i n g  by B.C. Research i s  d e t a i l e d  in 
Appendix 4 of t h e  r e f e r e n c e  by Gormely ( 3 ) .  Cost e s t i m a t e s  a r e  a l s o  
g i v e n  and have been i n c o r p o r a t e d  unchanged i n t o  t h i s  report a s  i t e m  4 

by B.C. Research,  $ 1 , 7 5 0 ,  may be r e c o v e r a b l e  th rough  t h e  Technology 
A s s i s t a n c e  Program ( T A P ) .  

unde r  t h e  heading "COST ESTIMATE - TIME SCHEDULE". Half o f  t h e  Charges 
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The o b j e c t i v e s  of l a b o r a t o r y  t e s t  m r k  i s  t o  de t e rmine  t h e  p h y s i c a l  and 
chemical  parameters o f  t h e  d e p o s i t  ma te r i a l ,  and a p p l y  t h i s  d a t a  t o  
d e t e r m i n e  and recommend t h e  o p t i m u m  methods t o  be used i n  an o p e r a t i n g  
mine t r e a t m e n t  p l a n t .  

Purpose of  t h e  l a b o r a t o r y  bench t e s t  of t h e  25 t b u l k  sample is  t o  
c o n f i r m  t h e  e f f i c i e n c y  o f  t h e  recommended t r e a t m e n t  p rocedures  under 
s i m u l a t e d  mine o p e r a t i n g  c o n d i t i o n s .  P rocedures  can then  be mod i f i ed  
i f  n e c e s s a r y  b e f o r e  s c a l i n g  up t o  an a c t u a l  mine t r e a t m e n t  p l a n t .  This 
t e s t  phase may be p a r t i c u l a r l y  i m p o r t a n t  i n  l i g h t  of  t h e  m o d i f i c a t i o n s  
t o  t h e  c o n v e n t i o n a l  f l ow s h e e t  sugges t ed  by Dr. McElroy of B.C. 
Resea rch  ( 3 )  , i n v o l v i n g  t h e  a d d i t i o n  of a h e a t  pump and removal of 
w a t e r  o f  h y d r a t i o n  i n  t h e  l i q u i d  p h a s e ,  r a t h e r  t han  as  a vapour .  An 
i m p o r t a n t  c o r o l l a r y  of  t h e  t e s t  would be t h e  a b i l i t y  to  make an 
accurate d e t e r m i n a t i o n  of c o s t  per tonne  i n  a f u l l  scale t r e a t m e n t  
p l a n t .  

Two methods have been sugges t ed  f o r  deve lop ing  t h e  Cedars d e p o s i t :  ( 1  ) 
s o l u t i o n  mining and ( 2 )  conven t iona l  open p i t  mining. 

S o l u t i o n  mining i n v o l v e s  f l o o d i n g  t h e  G l a u b e r ' s  s a l t  d e p o s i t  w i t h  a 
s h a l l o w  l a y e r  of water d u r i n g  t h e  w a r m  summer months. The salt d e p o s i t  
m i n e r a l s  a re  d i s s o l v e d  by t h e  water *ich i s  then  pumped to  a s e t t l i n g  
pond when t h e  s o l u t i o n  r e a c h e s  an appropriate d e g r e e  of s a t u r a t i o n  , 
u s u a l l y  abour 2 0 %  by weight of  d i s s o l v e d  s a l t s .  I n  w i n t e r ,  d e c r e a s e d  
ambien t  t e m p e r a t u r e s  coo l  t h e  s o l u t i o n .  The p r e c i p i t a t i o n  of  sod iun  
s u l p h a t e  i s  t h u s  promoted, w h i l e  most of  t h e  s o l u b l e  i n p u r i t i e s ,  such  
a s  calcium and magnesiun remain i n  s o l u t i o n ,  which i s  f i n a l l y  a l lowed  
t o  f l o w  by  g r a v i t y  back t o  t h e  m i n e r a l  d e p o s i t .  The r e l a t i v e l y  pure 
Glauber's salt  a c c m u l a t e d  i n  t h e  s e t t l i n g  pond is  h a r v e s t e d  by 
mechan ica l  e x c a v a t o r s  d u r i n g  t h e  w i n t e r  months and s t o c k p i l e d  as f e e d  
f o r  t h e  t r e a t m e n t  p l a n t .  The f i n a l  p r o d u c t  i s  d r y  s a l t  cake c o n t a i n i n g  
a t  l eas t  98% Na2SO4. 

Subsequent  to t e l e p h o n e  c o n v e r s a t i o n s  w i t h  Gordon M i l l e r ,  P. Eng., 
Saskatchewan Mine ra l s  L t d ,  Chapl in  , Saskatchewan , it was concluded 
t h a t  s o l u t i o n  mining methods c a n n o t  be a p p l i e d  e f f e c t i v e l y  t o  t h e  
Ceda r s  d e p o s i t .  The r e l a t i v e l y  s m a l l  area ( 3 . 2 5  h e c t a r e s )  of t h e  
d e p o s i t  means t h a t  t h e  ta rge t  annual  p r o d u c t i o n  ra te  of 24 ,000  t o n n e s  
c o u l d  n o t  be achieved i n  p r a c t i c e .  A t  t h e  Chaplin o p e r a t i o n ,  by  
compar i son ,  annual  p r o d u c t i o n  by s o l u t i o n  mining is o n l y  30 ,000  t o n n e s  
from a d e p o s i t  320 ha  i n  area us ing  a s e t t l i n g  pond 8 ha i n  a r e a .  
Simply p u t ,  t h e  Cedars d e p o s i t  i s  too  small  f o r  s o l u t i o n  mining.  
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S e l e c t i n g  the most e f f e c t i v e  methods and equipment f o r  convent ional  
open p i t  mining p resen t s  a problem because,  u n t i l  Cedars Lake has been 
dra ined  it i s  impossible to p r e d i c t  the  subsequent physical  s t a t e  of 
t h e  d e p o s i t .  W i l l  it be poss ib l e  to opera te  on the s a l t  depos i t  with 
heavy equipment? W i l l  it be necessary t o  d r i l l  and b l a s t  the s a l t  
c r y s t a l s  or can  they be dug with s tandard excavating equipment? I t  is 
a n t i c i p a t e d  t h a t  cons iderable  experimentat ion w i l l  be requi red  to 
answer these  and other  ques t ions  p e r t i n e n t  t o  s e l e c t i n g  appropr ia te  
mining methods and e q u i p e n t .  Once the s e l e c t i o n  has been made it i s  
recommended t h a t  both method and equipment be t e s t e d  by excavat ing a 
minimum of 1 , 0 0 0  t of Glauher 's  s a l t .  This should a l so  provide da t a  to 
a c c u r a t e l y  determine mining c o s t s  f o r  the ac tua l  production phase.  

The m a t e r i a l  mined could be used to experiment with var ious  methods of 
s t o c k p i l i n g  to  allow the Glauber ' s  s a l t  to d ry  under na tu ra l  condi t ions  
p repa ra to ry  t o  p l a n t  t rea tment .  A bulk  sample of t he  d r i ed  salt cake 
would be se l ec t ed  and trucked to Vancouver f o r  the l abora to ry  s c a l e  
m i l l  t e s t i n g  a s  recommended. 

In  summary, from the foregoing d e v e l o p e n t  recommendations it should be 
p o s s i b l e  t o  s e l e c t  optimum mining and p l a n t  t reatment  methods f o r  
product ion from the Cedars d e p o s i t  a t  a r a t e  of 1 0 0  t s a l t  cake per 
ope ra t ing  day, and to accura t e ly  p r e d i c t  the c o s t s  involved. %is  da ta  
i s  e s s e n t i a l  f o r  subsequent f e a s i b i l i t y  s t u d i e s  t o  determine the  
economic v i a b i l i t y  of the  Cedars p r o j e c t .  

ECONOMIC CONSIDERATIONS 

S a l t  Cake (Na S O  ) has a mul t i t ude  of uses i n  the chemical and 
manufacturing i n d u s t r i e s .  It is  used in the manufacture of = a f t  
pape r ,  paperboard,  rayon and t e x t i l e s .  A high degree of p u r i t y  i s  
r e q u i r e d ,  i n  excess of 98% Na2S04. 

? 4  

Canadian production in  1985 was 354,000 tonnes  of s a l t  cake valued a t  
$33,487,000. Saskatchewan accounts  f o r  89.5% of product ion ,  t he  
ba l ance  coming from Alberta .  C u r r e n t  valu? of s a l t  cake i s  
approximately $100/tonne F. O.B. a t  the p l a n t  s i t e .  

Glauber ' s  Sa l t  (Na SO4 -10 H20) the  hydrous form of s a l t  cake ,  i s  
used f o r  dyes a n 2  medicine. Heating systems have r e c e n t l y  been 
developed using t h i s  ma te r i a l  as the  hea t  exchange medium, a l t e r n a t e l y  
s t o r i n g  and re leas ing  hea t  energy a s  it melts  and f r eezes  around the 
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r e l a t i v e l y  l o w  m e l t i n g  p o i n t  of 32.4O C. It is t h i s  p a r t i c u l a r  
a p p l i c a t i o n  tha t  is of greatest i n t e r e s t  to Salor S c i e n t i f i c  I n c .  

Recent work by Gormely (3) has  suggges ted  s e v e r a l  a p p l i c a t i o n s  f o r  
G l a u b e r ' s  Sa l t  i n  r e s i d e n t i a l  and i n d u s t r i a l  h e a t i n g  sys tems,  which, i f  
developed,  c o u l d  p r o v i d e  an impor tan t  a d d i t i o n a l  market f o r  product ion  
from t h e  Cedars claim. 

Gormely has  also r e s e a r c h e d  mining and p l a n t  t r e a t m e n t  methods 
a p p l i c a b l e  t o  t h e  deposit. Suggested mining methods i n c l u d e  a 
c o n v e n t i o n a l  d r i l - b l a s t - h a u l  system and a s o l u t i o n  mining procedure wi th  
p r e c i p i t a t i o n  of c l e a n  G l a u b e r ' s  Sa l t  c r y s t a l  i n  a ponding area. 

The e s s e n t i a l  f u n c t i o n  of a t r e a t m e n t  p l a n t  f o r  Glauber's Salt is to 
e l i m i n a t e  i n s o l u a b l e s  , chemical i m p u r i t i e s  and w a t e r  of h y d r a t i o n ,  
producing  a d r y  f i n i s h e d  p r o d u c t  c o n t a i n i n g  a t  l eas t  98% N a  so * 

2 4  Gormerly recommends t r e a t m e n t  methods f o r  p i l o t  p l a n t  bu lk  t e s t i n g .  

S e r i o u s  c o n s i d e r a t i o n  should be g iven  to de termining  t h e  p o t e n t i a l  va lue  
of  t h e  s u r f a c e  l a y e r  of c l a y  cover ing  t h e  s a l t  d e p o s i t .  This material 
i s  a d a r k  g r e e n  h i g h  p l a s t i c ,  h i g h l y  a b s o r b e n t ,  m o n t m o r i l l o n i t e  c l a y  
c o n t a i n i n g  s c a t t e r e d  s a l t  c r y s t a l s .  This  material may be v a l u a b l e  f o r  
cosmetic and t h e r a p e u t i c  p r o p e r t i e s  comparable to  t h o s e  a t t r i b u t e d  to  
Dead Sea mud be ing  imported for t h e s e  purposes. The Cedars p r o p e r t y  is 
i d e a l l y  l o c a t e d ,  close to  a large supply  and t r a n s p o r t a t i o n  c e n t r e  b u t  
o u t s i d e  t h e  Kamloops c i t y  l i m i t s .  Kamloops r e p r e s e n t s  a l a r g e  labour 
p o o l  w i t h i n  easy  commuting d i s t a n c e .  A ell developed i n f r a s t r u c t u r e ,  
i n c l u d i n g  r a i l w a y ,  highway, p o w e r  l i n e  and n a t u r a l  g a s ,  s e r v i c e  t h e  
claims area w i t h i n  t w o  k i l o m e t e r s .  Kamloops I a k e  provides  a reliable 
s o u r c e  o f  f r e s h  w a t e r .  C l i m a t e  is moderate ,  s u i t a b l e  f o r  a y e a r  round 
ope ra t  ion .  
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STAT M?ZNxqF QU ALI F I CAT1 ONS 

I ,  

1. 

2 .  

3.  

4. 

5. 

6. 

7. 

Jay D. Murphy, h e r e b y  c e r t i f y :  

T h a t  I a m  a C o n s u l t i n g  G e o l o g i c a l  E n g i n e e r ,  r e s i d e n t  a t  1335  Todd 
Road , Kamloops , B. C.  

That I a m  a g r a d u a t e  from t h e  U n i v e r s i t y  of Manitoba ( 1 9 5 4 )  w i t h  a 
B. Sc.  i n  G e o l o g i c a l  E n g i n e e r i n g .  

T h a t  I h a v e  p r a c t i c e d  my p r o f e s s i o n  c o n t i n u o u s l y  s i n c e  g r a d u a t i o n .  

Tha t  I a m  a mpmber of t h e  A s s o c i a t i o n  of P r o f e s s i o n a l  E n g i n e e r s  of 
B r i t i s h  Columbia and O n t a r i o .  

That t h e  i n f o r m a t i o n  c o n t a i n e d  in t h i s  report i s  b a s e d  on l i b r a r y  
r e s e a r c h  and a p e r s o n a l  e x a m i n a t i o n  o f  t h e  s u b j e c t  p r o p e r t y .  

T h a t  I h a v e  no f i n a n c i a l  i n t e r e s t  i n  t h e  s u b j e c t  p r o p e r t y  o r  S a l o r  
S c i e n t i f i c  I n c .  

T h a t  t h i s  report  o r  e x c e r p t s  t h e r e f r o m  may n o t  be p u b l i s h e d  i n  any  
P r o s p e c t u s  or S t a t e q e n t  of M a t e r i a l  F a c t s  w i t h o u t  w r i t t e n  
p e r m i s s i o n  from t h e  u n d e r s i g n e d .  
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1- 

2. 

3. 

S u p l c 3  -re tece1v.d (double baggod) In moist condition. 

Aa recr1v.d trapler vere broken up on 8 rubber buckiw p.d vith 
ttafaless steel roller, mixed and tubsampled (200 g). 

The 200 g subsmples vere pulped vi th  -300 rt of d i s t i l l e d  vatet md 
heated Pulp vas then psssed over a 100 mesh 
stainless steel sfeve ( t o  remove any coarse material) end a 118 s p l i t  
removed by a stainless stet1 riffle for gravsmetric insoluble 
determination using 8 0.4s ir f i l ter .  

t o  -90% vith stirring. 

Piltratr and hot vater vashingr vere diluted to 200 at for sodim 
rnalysis by atomic absorption spectroscopy ( U S )  and sulphate by 
turbidinctric tftrrtfon vith bariun chloride. 

Remaining pulp vas transferred to storsge bottles; quiescent settling 
h h a v i 3 u  *-ss observed rlswlly, m d  supernatant turbid3 ty vas 
seasurcd iastr-smentaUy on selected samples. 

Sa?uti~n pB v a l u e s  verr measured at 22OC. 

SwfUB StTLPBBTB (58p!jTA!uzATIm 

Aliquots ('100 mL) of s u p r n o t a n t  solution Yere transferred t o  a 
rotary evaporator and reduced in volume to 20-50 d. at  a s b i e n t  
temperature, to  produce a pourable crystal s lurry .  

Pulp containing crystdl!zed product v2s dumped t o  vacuum filter 
pad and drained for 30 seconds vtthout vashing. Drained crystals 
were dried  overnight at 110%; vr ighd  subsamples of each dried 
product were disso lved for dettdnation of sodium (M) and rulphatr 
(gravimetric, 63 BaSO,) contents. 



kptambar 8 ,  2988 
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Ur, It. I l k b e c k  
SMbZt Scientific Corp. 
1634 Bte&antidge Court 

921 103 
ItaIOOpt, bmC* 

Deer Hr. Ellorbeck: 

Results of our analyses on the Cedars samples and o f  crystallizrtion 
products from these materials are presurttd in Tables I and 2 
(attached). 

As indicated by the data of Table 1, all of the test sanples cvntain 
significant quantities of sodium sulphate. T h e n  is a fairly vide 
variatiou i n  quaJity, hovever, since (calculated) anhydrous, sodium 
m l p b a t e  contents range from 44% to -13X. Correrpoadfng (calculated) 
Glaubcra salt (Ra,S9,.lO 8,O) con:cnts r q c  from near 1 0 0 X  t o  -3OX. 

It should be noted that irost of the s a a p l e s  contain excess apdium (see 
&:SO4 For the selected ssaples v t  have tested, 
chloride and carbonate anions do not fu l ly  balance the excess sodium, so 
results to date do not alluv a conplete cation--ion balance for the 

mlu ratio,  Table 1). 

samples. 

T a b l e  2 presents results  of analyses on p r d u c t s  from initial sodium 
lrulphate crystallization tests  on solutions prepared from the test 
eaatple. Teat methods are described i 3  Appendix 1. 

These data indicate t b l  weeptable ( i . e .  >99X # i l rSO, )  can be prepared 
by single stage crystallisation/drying from-14 of the 19 sampler tested. 
For the renalning Plattzidls,  test rtsJlts (>96X b , S O ,  in primary dried 
product) suggest that 8cetptabLt product co;?ld b. prepared by blending 
of rav materials; this v i l l  require confirmation r a t i n g ,  hovever. It 
18 probable that the impuritlts in samples containing (99% @a,SO, 
resulted from solution retained v i t h  the f i l tered crystals vhicb vere 
( d t l l b e r a t d y )  not vashed. On this basis, i t  i s  a l s o  possible that 
slaver crystallization - r e s u l t i q  in coarsas crystals - could produce 
acceptable product .  

... I 2  
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A t  their uutrrtrl pH valuer (pE 10-10.4) r1ur:ry r a p l t s  s h o d  gWd 
arttling properties; turbidity values for supernatant after f h 
quiescent Visual obttrvatfoas of 
d i m e n t a t i o n  indicated 1 degrw of self-flocculrtion. tntiautc settled 
pulp density vas not determined. 

settling vare in the 1 0 4 5  ppa range. 

Overall, test results confirm the f e s s i b i l i  ty of producing technically 
pure sodiua sulphstt (>99X Na,SO,) f:os 14 of the 19 twt maples. 

My recomeadation far f d i a t r  further tcstvork fs to submit rclected 
r u p l e s  f o r  mxfti-elea+nt anr3ysis; results of tbese tests  v i l l  be 
useful in obtaining cation-anion balancet. 

I trust this  report is satisfactory; if you have my quastfow or 
comments, please contact w.  

Yours very truly, 

B.C. RESEARCH . 
L 

It. 0.  McElrop 
Zxtractfve k t a l l u r g y  
Pivision of Appl ied  Biology 

RoII/od 
me. 

-. : . . . . -  .. . .  . . .  . .  . . ,  - .  .I 
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A3 
A 7  

A9 
A l l  
A 1 3  

A1415 
A4+20 

n2 
84 
16 
0 10 
B14 
B8t14B 
B 1 5 4  

c3 
C13 
c15 

C16+10 

016+12B 

8.5 
4.1 

11.8 
6.7 
7 .o 

12.4 
7 . 1  

2.6 
3 .O 
2.7 
5.6 
3 . 0  
? = O  

12.2 

7.5 
13.7 
12.3 
18 

10.5 

14.4 
14.05 

13.5 
11.5 
12.s 

13.4 

11.5 
13.2 
11.7 
13.6 
13.6 
11 .o 
10.2 

11.4 
12.8 , 
10.6 . 

10. e 

9.8 

10 

30.0 
29.2 
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13.3  
27.6 
11.9 
14.4 

16.8 
11.7 

2.0 6 ,  

2 .o 
2.26 
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1 . 9  
3 .a 
3.9 

2.9 
4.75 

I 

44.4 
43.2 

41.9 
315.7 
38.8 
17.6 
21.3 

2 4 . 9  
17.3 

>loo 
98 8ulphil. rll, w.. 

01 sulph11. .uu. 
. . rocks and grit. 

95 

88 
40 
48 

11 .o 4.4 16.3 37 
11.6 4.9 17.2 39 
12.6 4.5 18.6 42 
9.2 5.0 13.6 31 
9 .3  4.9 13.8 31 

56 C t i t  in ins0lubl.r. 
39 

10.0 4.7 14.3 34 
9.2 5.0 13.6 31 
9.2 4.0 13.6 31 

19.4 2.1s 20.7 6s R o d u  ad grlt in 

24.4 1.7 31  
iluolUs188. 

70 Grit in larr~lrbl+r. 

0 
0 

' %  
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67.55 998% 0.04 
99.85 0.15 67.48 
99.86 0.16 67.41 

0.11 67.30 99.89 
0.07 99.93 67.52 

99.89 0.11 6 7 . 2 4  
99.88 0.12 

32.41 A3 
A7 32.37 

32.45 A9 
32.59 A 1 1  
32.41 A13 

AI+lS 32.63 
A4+20 32.71 67 17 

b2 
B4 
B6 
B10 
b14 
-14E 
B l 5 4  

32.63 
32.71 
32.70 
32.80 
32.68 
32.55 
32.51 

67.05 

66.31 
65.64 
66.32 
65 315 
65.13 

65 93 
99 68 
98.64 
99.01 
98.44 
99.0 
97.90 
97.64 

0.32 
1.36 
0.99 
1.56 
1.0 
2 . 1  
2.36 

67.10 99.24 0.76 . 32.14 
64.01 96.61 c3 

32 60 
99.26 

C13 
66.88 C15 32.38 

C l G l O  32.43 67.51 

3.39 
0.74 

99.96 0.06 

D16+12E 32.43 07.62 (100.06) (0.06) 

Total of sodium + s u l p h t e .  

, .  
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ITEMIZED COST STATEMENT 

CONSULTING: JAY D. MURPHY 
1 day f i e l d  work @$350 $350.00 

Sat. July 23/88 
REPORT PREPARATION: JAY D. MURPHY 

14 hrs. @ $40.00 

TRANSPORTATION: JAY D. MURPHY 
1 day 4x4 rental $25.00 
191 kms. @ $0.20 $38.20 

Sat. July 23/88 
OFFICE COSTS: JAY D. MURPHY 

TYPING AND PHOTOCOPIES 

$560 .00  

$910.00  
-------- 

$63.20 

$38.80 

ASSAYS AND ANALYSIS: BC RESEARCH 
CONTRACT ANALYSIS , 
20 samples GLAUBER SALTS $3000.00 

GRID PREPARATION: TITAN CONSULTING INC 
2.0 km. @ 200.00/km Sat July 23/88 $400.00 

SAMPLING , BAGGING AND SHIPPING SAMPLES: 
TITAN CONSULTING INC. 
20 samples @ 2O/ sample 
Sat. July 23/88 
Sun. July 24/88 
Mon. July25/88 

TOTAL COST $4812.00 -------- 



' INVOICE - 2 3 -  

Salor Scientific Inc. IN ACCOUNT WITH: WNTkki February, July, 
1834 Breakenridge Court August & September 
Kamloops, B.C. Jay 0 Murphy PEng DATE: 1988-09-09 

I335 Todd Road 
KAMLOWS, B.C. V2C 584 

m: 

I 

... CONSULTING 

I I 
1 day fieldwork, sampling Cedars Lake I 

deposit @ $350.00 
_ _  - 

I 1 -  
c- _ _  - - - .-- - - . . . .  

14 hrs. Miscellaneous office, report 
-- .- - amendments-etc. @ $40/hr --- - 

$350.00 

... $560 .OO 

$910.00 TOTAL CONSULTING s910.00 

- . . . . . . . . . . . .  
TRANSPORTATION 

_ _ _ _  - - - -- . - - - -  - - 

1 day 4x4 rental @ $25/day $ 25.00 
. . _ _ _  - . -  

191 km $ .20/km 38.20 
.... 

$ 63.20 
- _-- ........ L 

TOTAL TRANSPORTATION $ 63.20 
I ....... __ . .  . . . . .  

$ 29.00 

Photocopies 
. -  - 

9.80 

TOTAL OFFICE COSTS $ 38.80 $ 38.80 

TOTAL INVOICE $1012.00 

. . .  
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AYPIWCATIOH poR# 

I TAP Cornraitmentt $ 

1 

1 Contact Peraont 

Position/Tftlaz 

,'-------------------------------~ 
I 1. The applicant w i l l  pay B.C.Researcb the total agreed project cost and will then be 

~ eligible far re-imbursement from the Technology Assis tance  Pragr8m upon s u h f s s i o n  
i 

I I 
I I 
I 2. The Project Campletton Report must be mhitted by March 20, 1989 and dl project costs I 

1 
tbls project Bay not ret3zfP.e any 6ther ffaaacidi support I I fro= the M.R.C. fndcstrial Peseolrch Assistance Pkogram, the Science Council of B.C., or I 

i 
I 

I 
1 

of the receipted invoice, together with a brief Project Completion Repert. 

in.urder-to quaiify for the re-imbursement, 

. .  
from any other Provincial research grant progrant. 

I 
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DESCRIPTION OF 

SAMPLING PROCEDURE 
1335 Todd Road 

Kamloops,B.C. 

V2C 5B4 

1988-09-08 

Burstall & Company 

Suite 2100,801-6th Avenue S.W. 

Calgary, Alberta, T2P 3W2 

ATTN: Art Coady, RE: S a l o r  Scientific Inc. 

Dear Mr. Coady, 

As a follow up to my letter of 1988-08-26 I am enclosing the complete 

results of analytical tests carried out b:r B.C. Research on samples 

taken from the Cedars Lake Glaubers salt deposit. Sample B-12 is 

missing as previously noted. This sample was apparently lost in 

transit or  during analysis, 

Enclosed data include Table 1,showing the results of analyses on 

eedars samples, Table 2,showing analytical results on,crystallised 

anhydrous sodium sulphate, Appendix 1,listing sample preparation 

and analytical methods, and \two page letter from Dr.R.O.McElroy, 

B.C.Research Corp. to Mr.K.Ellerbeck,President, Salor Scientific Inc, 

with respect to analytical results. 

In Table 1 please note that for sample C-16 + 10, the correct value 

for insolubles is 18% by weight rather than 8% recorded in error on 

my Table No.1 submitted previously. 

All samples were collected by hand from the surface of Cedars Lake. 

A shovel was used to dig through the thin surface layer of mud to 

collect the underlying Glaubers salt crystal. S?mple material was 

collected at a uniform depth of approximately 30 cm below surface. 

From the sum of enclosed data the writer concludes that the raw 

material from Cedars Lake deposit is amenable to relatively simple 

proceMng that will produce a high purity product meeting market 

citeria as set by industrial standards. 
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