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ffo the Honourable W.A. McK e n z i e , 

M i n i s t e r of M i n e s . 

S i r : -

I beg to submit h e r e w i t h Report No. 3 of a 
s e r i e s on N o n - M e t a l l i c I n v e s t i g a t i o n s by A. M. 
R ichmond• 

In accordance w i t h your i n s t r u c t i o n s , Mr. 
Richmond commenced t h i s i n v e s t i g a t i o n i n June, 1931, and 
has been cont i n u o u s l y engaged s ince t h a t t ime. The 
o b j e c t i v e i s to i n v e s t i g a t e p r i m a r i l y many n o n - m e t a l l i c 
m i n e r a l d e p o s i t s to see i f they can be u t i l i z e d i n B r i t i s h 
0 olumbia manufacture s and Indus t r i e s. I t i n v o l v e s f i e l d 
e x a m i n a t i o n , a s tudy of imports of non-me t a l l i c s, s p e c i f i -
c a t i o n s of purchase and many i n t r i c a t e f a c t o r s i n non-
met a l l i e t r a d e . 

I t i s hoped t h a t the f a c t s o b t a i n e d and i n ­
f e r e n c e s drawn t h e r e f r o m w i l l s t i m u l a t e the use of P r o ­
v i n c i a l d e p o s i t s of c e r t a i n n o n - m e t a l l i c m i n e r a l s . 

Fur t h e r r e p o r t s i n the s e r i e s w i l l be i s sued 
from time to time as completed. 

I have the honour to be, 
S i r , 

Your obedient s e r v a n t , 

JOHN D• GALLOWAY, 

P r o v i n c i a l M i n e r a l o g i s t . 



POSSIBILITIES OP MANUFACTURING BOTTLES A1TD GLASSWARE 

IN BRITISH COLUMBIA 

By 

A.M. Richmond, Son-Me t a l l i e s E n g i n e e r . 

V i c t o r i a , B, C. 

INTRODUCTION 

M i l l i o n s of b o t t l e s of many s i z e s and shapes are used 
a n n u a l l y by the people of B r i t i s h C olumbia. Hundreds of 
thousands of the b o t t l e s purchased each year are broken; 
s e v e r a l m i l l i o n s more are e x p o r t e d out of the P r o v i n c e by 
the d i s t i l l e r i e s , beverage and food p r e s e r v i n g and manu­
f a c t u r i n g companies who pack B r i t i s h Columbia p r o d u c t s ; 
many more are used over and over a g a i n as i n the d a i r y 
b u s i n e s s , the brewery bus ine s s and i n the h ome c a n n i n g of 
f r u i t s , jams, and j e l l i e s ; but by f a r the l a r g e s t p a r t of 
the new j a r s and b o t t l e s which are used each year are d i s ­
carded a f t e r they have once s e r v e d t h e i r o r i g i n a l purpose as 
m e r c h a n d i s i n g c o n t a i n e r s . 

From the r e s u l t s of a r e c e n t l y completed s u r v e y among 
the b o t t l e and gl a s s w a r e consumers of the P r o v i n c e , who are 
l o c a t e d p r i n c i p a l l y at or near Vane ouve r , New We s trains te r . 
and V i c t o r i a , i t i s c o n s e r v a t i v e l y e s t i m a t e d t h a t approx i -
mately 17.5 m i l l i o n s of new b o t t l e s , w i t h a d e l i v e r e d v a l u e 
of $686,290, are purchased a n n u a l l y by the d i s t i l l e r i e s , 
brewe r i e s, w i n e r i e s , s o f t dr i n k manuf ac t u r e r s , c a n n i n g and 
p r e s e r v i n g f a c t o r i e s , p i c k l e and v i n e g a r companies, and 
v a r i o u s s m a l l e r c ompanie s such as d a i r i e s , d r u g g i s t s , i n k 
and pas te maker s, p o l i sh and mi s c e l l a n e ous t o i l e t p r e p a r a t i o n 
manufac ture r s . 

I t i s the purpose of t h i s Report,No. 3 of the Non-
M e t a l l i c M i n e r a l I n v e s t i g a t i o n s S e r i e s , to i n d i c a t e where 
t h i s l a r g e number of glassware c o n t a i n e r s i s bought; to 
d i s c u s s b r i e f l y some of the economic f a c t o r s which e n t e r 
i n t o the d e l i v e r e d p r i c e of the imp or ted s u p p l y ; to g i v e 
i n f o r m a t i o n c o n c e r n i n g the raw m a t e r i a l s used i n the manu­
f a c t u r e of p r e s s e d and blown g l a s s w a r e , such as s p e c i f i ­
c a t i o n s , a v a i l a b l e r e s e r v e s w i t h i n the P r o v i n c e , o r , i n the 
absence of a s u i t a b l e r e s e r v e of raw m a t e r i a l , to i n d i c a t e 
f a v o u r a b l e areas 'where the same might be found, i n the hope 
t h a t the assembled data wi11 s u f f i c i e n t l y i n t e r e s t those who 
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a r e t e c h n i c a l l y and f i n a n c i a l l y a ble to make f u r t h e r i n v e s t i ­
g a t i o n s , w i t h the u l t i m a t e r e s u l t "of e s t a b l i s h i n g a B r i t i s h 
C olumb i a g l a s sware manuf ac tur i n g i n d u s t r y . 

• The s e l e c t e d b i b l i o g r a p h y at the end of t h i s r e p o r t has 
p r o v i d e d much of the g e n e r a l i n f o r m a t i o n given- i n the r e p o r t 
and i s g r a t e f u l l y acknowledged by the w r i t e r . 

ECONOMICS OF THE PRESENT SITUATION 

There i s no g l a s s manuf ac t u r i n g fac t ory i n the P r o v i n c e 
at the p r e s e n t time. Many y e a r s ago there was a s m a l l b o t t l e 
f a c t ory i n the v i c i u i ty of New We s tmins te r and ano th e r p i ant 
i n the c i t y of V i c t o r i a , both of which made b o t t l e s from c u l l e t 
(broken g l a s s waste) by hand methods. More r e c e n t l y , i n 1929, 
i t was announced i n the p r e s s t h a t a g l a s s w a r e p l a n t wou1d be 
b u i l t i n New W e s t m i n s t e r . A s p e c i a l c i v i c by-law g r a n t i n g the 
company a f ac t o r y s i te f r e e of taxe s f u r a p e r i o d of ten y e a r s 
was approved by the people of New Westminster but f o r u n e x p l a i n e d 
reasons the p r o j e c t was not completed,, though a s t a r t was made 
to c l e a r the l a n d and the company was a p p a r e n t l y w e l l f i n a n c e d . 

The f o i l owing t a b u l a t i o n g i v e s i n summarized f orm the 
approximate s i z e and d i s t r i b u t i o n of the l o c a l b o t t l e market, as 
obtained by p e r s o n a l c o n t a c t s and c i r c u l a r l e t t e r e n q u i r i e s to 
p o s s i b l e g l a s sware c onsume r s . A l i m i t e d am ount of e s t i m a t i on 
was found n e c e s s a r y to take c a r e of t h o s e m a n u f a c t u r e r s who w i l l 
always n e g l e c t to r e t u r n forms sent to them, but i t i s b e l i e v e d 
that the consumption e s t i m a t e s p r e s e n t e d are below r a t h e r than 
above the a c t u a l consumption f i g u r e s . No attempt has been made 
i n the t a b l e to garage the. normal b u s i n e s s consumption, the 
f i g u r e s g i v e n r e p r e s e n t i n g the consumption f o r the year 1931. 
Only new b o t t l e and g l a s s w a r e purchases are c o m p i i e d i n Table 
No. 1 and no account i s taken of the l a r g e number of used 
b o t t l e s which are a n n u a l l y rebought by the b r e w e r i e s from j u n k ­
men, s m a l l c o l l e c t o r s and second-hand b o t t l e companies * 
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TABLE I . NUMBER AND VALUE OF NEW BOTTLES AND GLASSWARE 

CONTAINERS USED IN BRITISH COLUMBIA IN 1931. 

I n d u s t r y u s i n g G r o s s D e l i v e r e d Percentage of 
Glassware B o t t l e s . V a l u e . T o t a l V a l u e . 

1. D i s t i l l e r i e s and 61,000 $ 397,900 58.0$ 
Winer i e s. 

t 
'2. C anning , p i c k l i n g , 

p r e s e r v i n g and jam 14,340 98,600 14.4 
f a c t o r i e s . 

3. B r e w e r i e s . 2 5,000 92,000 13.4 

4. D a i r i e s . 5,820 40,490 5.9 

5. D r u g g i s t s , 9,790 34,500 5.0 
wh o 1 e s a 1 e . 

6. S o f t d r i n k and 
other beverage 1,500 7,800 1.1 
c ompanie s• 

7. M i s c e l l a n e o u s . 4,000 15,000 2.2 

TOTALS: 121,4 50 $686,2 90 100.0$ 

I t w i l l be noted t h a t the average v a l u e per g r o s s (144 
b o t t l e s ) v a r i e s c o n s i d e r a b l y , but i t s h o u l d be r e a l i z e d t h a t a 
wide v a r i e t y of s i z e s and shapes of c o n t a i n e r s ( p o s s i b l y 1,000 
v a r i a t i o n s ) are r e q u i r e d to meet the above l i s t e d consumption. 
A l s o the q u a n t i t y of b o t t l e s p u r c h a s e d a t any one time and 
co n s e q u e n t l y the s i z e of the shipment has a c o n s i d e r a b l e e f f e c t 
on the d e l i v e r e d p r i c e , due to i n c r e a s e d f a c t o r y c o s t s f o r the 
manufacture of s m a l l l o t s , and to f r e i g h t charges., which con­
s t i t u t e an i m p o r t a n t p a r t of the t o t a l d e l i v e r e d c o s t . 

The n e a r e s t g l a s s w a r e f a c t o r y to B r i t i s h C o l u m b i a i s 
s i t u a t e d at S e a t t l e , Puget sound, but the t a r i f f of 3 2 i per 
cent on b o t t l e s and other forms of p r e s s e d and blown g l a s s w a r e 
e n t e r i n g Canada from the U n i t e d S t a t e s makes t h i s an e x p e n s i v e 
p l a c e to purchase s u p p l i e s . The c l o s e s t C a n a d i a n f a c t o r y i s 
t h a t of the Dominion G l a s s Company, s i t u a t e d a t R e d c l i f f e , 
A l b e r t a . Other Canadian f a c t o r i e s are l o c a t e d a t W i n n i p e g , 
W a l l a c e b u r g , H a m i l t o n , M o n t r e a l , a n d L a c h i n e , Quebec. Four of 
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tke s i x p l a n t s In Canada are c o n t r o l l e d by the Dominion G l a s s 
Company• C o n s i d e r a b l e g l a s s w a r e i s a l s o impor ted f r om the 
E a s t e r n U n i t e d S t a t e s and seme i s brought from E n g l a n d , 
B e 1 g i " a m 9 A N < * ^ R A N 0 E " 

I t i s i n t e r e s t i n g to note t h a t the d e l i v e r e d p r i c e of 
m i l k b o t t l e s from R e d c l i f f e to Vancouver, or V i c t o r i a , i n 
c a r l o a d l o t s r e q u i r e s t h a t a p p r o x i m a t e l y 29$ of the t o t a l 
c ost be p a i d out as f r e i g h t . On beer b o t t l e s s h i p p e d s i m i ­
l a r l y between the s ame p o i n t s , the f r e i g h t amounts t o a p p r o x i -
mately 2 0$ of the t o t a l c o s t as d e l i v e r e d . From E a s t e r n g l a s s 
f a c t o r i e s the f r e i g h t r a t e s i n t o B r i t i s h Columbia are even 
h i g h e r and i t s i m p l y means t h a t the B r i t i s h C olumbia nianur 
f a c t u r e r of foods t u f f s , e t c . i s handicapped to tho e x t e n t t h a t 
he cannot p o s s i b l y compete i n the p r a i r i e markets w i t h E a s t e r n 
m anufacturers of s i m i l a r p r o d u c t s who buy t h e i r g l a s s w a r e c o n ­
t a i n e r s c l o s e to t h e i r p a c k i n g e s t a b l i s h m e n t s . The minimum 
f r e i g h t r a t e s for c a r l o a d i n g s from R e d c l i f f e and M o n t r e a l to 
Vaneouver and V i c t o r i a are as f o l i o w s : -

R e d c l i f f e to Vancouver 75c' per 100 pounds, f o r a 
45,000 pound minimum l o a d , or $357.50 per c a r l o a d , 
minimum. 

R e d c l i f f e to Vancouver 635# per 100 pounds f o r a 
35,000 pound minimum l o a d , tfr $296.50 per c a r l o a d , 
minimum. 

M o n t r e a l to Vancouver $1.35 per 100 pounds f o r a 
30,000 pound minimum l o a d , or $405.00 per c a r l o a d , 
minimum. 

(Same r a t e s a p p l y to V i c t o r i a shipments) 

Beer and m i l k b o t t l e s are c o m p a r a t i v e l y s t r o n g and can 
be packed w i t h somewhat l e s s care than many of the l a r g e r , or 
more f r a g i l e b o t t l e s , so i t can be r e a d i l y u n d e r s t o o d t h a t the 
p ercentage of c o s t which must be p a i d out as f r e i g h t by the 
p u r c h a s e r w i l l depend l a r g e l y on how many b o t t l e s can be 
packed i n t o a c a r l o a d * However, w i t h any way of p a c k i n g , the 
f r e i g h t charges amount to a l a r g e share of the t o t a l c o s t and 
would p r o v i d e a margin of s a f e t y f o r a l o c a l g l a s s p l a n t which 
would have i t s market l o c a t e d l a r g e l y w i t h i n t r u c k i n g d i s t a n c e ? 
A c c o r d i n g to f i g u r e s p r e s e n t e d by r e p r e s e n t a t i v e s of the 
Consumers G l a s s Company, M o n t r e a l , b e f o r e the A d v i s o r y Beard 
on T a r i f f and T a x a t i o n , Ottawa, October 2 9 t h , 1929, the f r e i g h t 
on a l l shipments of g l a s s f o r a y e a r from t h e i r M o n t r e a l f a c t o r y 
amounted to 21$ of the t o t a l f a c t o r y c o s t of g l a s s , which f i g u r e 
i n c l u d e d l o c a l t r u c k d e l i v e r i e s i n M o n t r e a l . The r a i l w a y -
f r e i g h t taken alone ( o m i t t i n g the q u a n t i t y and c o s t of t r u c k i n g 
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j . n M o n t r e a l ) amounted to 24$ of the t o t a l f a c t o r y c o s t of the 
g l a s s c o n t a i n e r s manufactured-

The same c o u l d be s a i d w i t h r e g a r d to f o r e i g n g lassware 
purchases but w i t h more emphasis, because i n a d d i t i o n to the 
e x t r a p a c k i n g r e q u i r e d to s a f e g u a r d a g a i n s t h i g h e r breakage 
l o s s e s on l o n g shipments, the p u r c h a s e r , and u l t i m a t e l y the 
consumer, has to pay f r e i g h t and duty c h a r g e s . Glassware and 
b o t t l e s imported from c o u n t r i e s f a v o u r e d by the B r i t i s h 
p r e f e r e n t i a l T a r i f f are s u b j e c t to an import duty of 20$ w h i l e 
imports from c o u n t r i e s under the G e n e r a l T a r i f f r e g u l a t i o n s 
are s u b j e c t to a 32g$ import duty, i n a d d i t i o n to the p r e v a i l i n g 
S p e c i a l E x c i s e d u t i e s on a l l i m p o r t s . The above r a t e s a p p l y to 
the i m p o r t a t i o n of g l a s s demijohns or c a r b o y s , b o t t l e s , n.o.p., 
d e c a n t e r s , f l a s k s , ph i a l s , g l a s s j a r s , and g l a s s b a l l s , lamp 
chimneys, g l a s s shades or g l o b e s ; c u t , p r e s s e d , moulded or 
c r y s t a l g l a s s t a b l e w a r e , d e c o r a t e d or n e t ; blown g l a s s t a b l e ­
ware and other cut g l a s s ware. 

I n a d d i t i o n to f r e i g h t and duty charges above mentioned 
i t i's i n t e r e s t i n g to note f o r one y e a r ' s b u s i n e s s by the 
Consumers G l a s s Company of M o n t r e a l t h a t 21»5$ of t h e i r f a c t o r y 
cost was f o r m a t e r i a l s used i n the c o n s t r u c t i o n of c r a t e s and 
c o n t a i n e r s used i n p a c k i n g the f i n i s h e d g l a s s w a r e f o r shipment 
to p u r c h a s e r s through put the c oun t r y <• 

The use of g l a s s c o n t a i n e r s f o r d i s p l a y and d i s t r i b u t i o n 
of f o o d s t u f f s , 'more e o p o c i a l l y p r e s e r v e d f r u i t s , jams, p i c k l e s , 
c a t s u p , e t c * , i s n o t i c e a b l y gre ate r mow than i t was bu t a few 
years ago- This i s due i n no s m a l l measure to the energy of 
tho g l a s s manufac t u r i n g c ompan i o s and t h e i r s a l e s a g e n t s , and 
a l s o to the i n c r e a s i n g demand on the p a r t of the purchas i n g 
p u b l i c who are a t t r a c t e d by the c l e a n l i n e s s of the c o n t a i n e r 
and the wholesome appearance of foods put up i n g l a s s . G l a s s 
c o n t a i n e r s enable the food to be at l e a s t v i s u a l l y i n s p e c t e d 
before i t i s p u rchased, and many of th em have a sec ondary value 
as u s e f u l household u t e n s i l s a f t e r t h e i r o r i g i n a l purpose as a 
c o n t a i n e r has been s e r v e d . As a r e s u l t of e n q u i r i e s sent to 
the v a r i o u s c a n n i n g companies, i t would appear t n a t tho added 
advantages of p a c k i n g i n g l a s s are b e i n g r a p i d l y a p p r e c i a t e d 
and no doubt i f i t were p o s s i b l e to o b t a i n g l a s s j a r s and 
b o t t l e s from a l o c a l m a n u f a c t u r e r a t p r i c e s a p p r o x i m a t i n g the 
e x i s t i n g p r i c e s p a i d by the E a s t e r n m a n u f a c t u r e r s and p a c k e r s 
of f ood produc t s , the market f or t h i s type of ware c o u l d be 
g r e a t l y extended i n B r i t i s h Columbia. I t i s e s t i m a t e d t h a t 
the pre sent 1oc a l marke t f o r g l a s s food c o n t a i n e r s would be at 
l e a s t doubled. 

B r e w e r i e s a n n u a l l y purchase a l a r g o number of s e c o n d ­
hand b o t t l e s at a d i s c o u n t of a p p r o x i m a t e l y 20$ on the purchase 
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-Drico of now b o t t l e s . The used b o t t l e s have to be v e r y care -
f u l l y washed bef o r e they can be used and the a d d i t i o n a l care 
mid c o n s e q u e n t l y e x t r a c o s t of washing o l d b o t t l e s as 
compared w i t h the c o s t of washing new b o t t l e s b e f o r e use 
almost o f f s e t s the s a v i n g i n the o r i g i n a l c o s t . The b r e w e r i e s 
v/ould be ready to buy new b o t t l e s r a t h e r than o l d b o t t l e s i f 
new b o t t l e s c o u l d be o b t a i n e d s l i g h t l y cheaper than i s a t 
p r e s e n t p a i d f o r them. 

RAW MATERIALS USED IK MAKING BOTTLES AND GLASSWARE 

The raw m a t e r i a l s used i n the manufacture of b o t t l e s and 
p r e s s e d and blown g l a s sware a r e : c o a l or n a t u r a l gas f o r f u e l ; 
s i l i c a as sand, f r i a b l e sandstone, or c r u s h e d q u a r t s ; lime as 
limes tone, burned or h y d r a te d l i m e ; soda i n the f orm of s oda 
ash or sodium s u l p h a t e j and s m a l l amounts of manganese d i o x i d e , 
s e l e n i u m , c o l o r i n g a g e n t s , e t c . , used i n the g l a s s to o b t a i n 
s p e c i a l r e s u l t s . 

I n order to g i v e some i d e a of the p r o p o r t i o n s i n which the 
above-mentioned n o n - m e t a l l i c m i n e r a l s are used, the f o i l owing 
t a b l e of batch m i x t u r e s has been c o m p i l e d from s e v e r a l sources 
of i n f o r m a t i o n . 

TABLE 2. TABLE TC SHOW THE PROPORTIONS OF RAW MATERIALS 
IN BC TTLES AND GLASS //ARE BATCH MIXTURES. 

Batch No. 1. 2 . 3. 4. 5. 6 . 

Sand { p a r t s ) , 1000 1000 1000 1000 1000 1000 
L ime s t one II 320 340 175 170 180 180 
Soda Ash ii 350 375 375 380 400 
S a l t Cake 380 8 - - -

C arb on II 50 10 — -

B orax ii ----- 1 
Arse nous ox ide » 1 1 
S e l e n i u m 0.03 0*03 
Manga,neso D i o x i d e , 0.06 ——— 

l£artsl_ - - _ , , ....... 

Batches 1 and 2 are f o r common hand-worked b o t t l e g l a s s , 
and are t a k e n from an a r t i c l e on G l a s s , by R o b e r t L i n t o n , which 
was p u b l i s h e d i n the 1899 Volume of The M i n e r a l I n d u s t r y . 
Batch 3 i s f o r use i n an Owen 1s b o t t i e - m a k i n g machine. Bat c h 4 
i s f o r c o l o u r l e s s b o t t l e s of machine m a n u f a c t u r e , w h i l e batches 
5 and 6 are f o r cheap grades of amber and tumbler g l a s s . The 
l a s t f o u r g l a s s batch p r o p o r t i o n s are taken from an a r t i c l e by 
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W.E.S. T u r n e r , p u b l i s h e d In Volume I I I , pp. 377-401, of the 
D i c t i o n a r y of A p p l i e d C h e m i s t r y , 1928. 

In order to g i v e some i d e a of the consumption of v a r i o u s 
n o n - m e t a l l i c m i n e r a l s and s u p p l i e s used i n the manufacture of 
blown and p r e s s e d g l a s s w a r e i n Canada, the f o l l o w i n g f i g u r e s 
f o r 1928 and 1929 have been taken from tho Dominion Bureau of 
S t a t i s t i c s p u b l i c a t i o n s f o r the year 1929. The f i g u r e s 
summarise o p e r a t i o n s a t s i x g l a s s m a n u f a c t u r i n g p l a n t s i n mid-
western and E a s t e r n Canada. F i g u r e s are not a v a i l a b l e f o r 
i n d i v i d u a l p l a n t s . 

TABLE 3. CANADIAN GLASS BOTTLES AND PRESSED GLASSWARE KAHU 
FAC TUBIN G STATISTICS FOR 1928 AND 1929 IN CANADA. 

1923 
Value of p r e s s e d and 
blown g l a s s output, 

. S i l i c a sand used, t o n s , 
Value of sand per t o n , 
Soda ash used, t o n s , 
Value of soda ash per ton 
Lime used (Cap) t o n s , 
Value of lime por t o n , 
Value of m i s c e l l a n e o u s 

s u p p l i e s, 
Value s of boxes, lumber, e t c 

$8,466,382 
78,915 
$4.70 

29,656 
$33.12 

;;;9 05,9 59 
§557,760 

•111 , 19 7 ,382 
97,298 
$4.73 

36,511 
$31.16 
10,013 
410.90 

$876,521 
$767,307 

G l a s s , an amorphous s o l i d i f i e d s o l u t i o n of v a r i o u s a c i d 
and b a s i c c h e m i c a l s u b s t a n c e s , i s v a l u e d c h i e f l y f o r i t s 
s t r e n g t h , i t s t r a n s p a r e n c y , i t s i n s o l u b i l i t y when p l a c e d i n 
c o n t a c t w i t h p r a c t i c a l l y a l l l i q u i d s and s o l i d s , i t s low c o ­
e f f i c i e n t of e x p a n s i o n , and the comparative cheapne ss and ease 
w i t h -which i t i s manufactured. Many d i f f e r e n t s u b s t a n c e s c o u l d 
be used i n the manufacture of g l a s s but due e i t h e r to t h e i r 
e x c e s s i v e c o s t , t h e i r u n f a v o i i r a b l e i n f l u e n c e on the g l a s s 
w o r k i n g t e m p e r a t u r e s , or to tho u n s t a b l e c o n d i t i o n of some of 
the r e s u l t i n g g l a s s e s , i t i s customary p r a c t i s e to use onl y 
those m a t e r i a l s which w i l l g i v e a g l a s s good enough f o r the 
purpose r e q u i r e d and w i t h a minimum of c o s t . O b v i o u s l y the 
b e t t e r the q u a l i t y of the raw m a t e r i a l s u s e d , the b e t t e r w i l l 
be tho r e s u l t i n g p r o d u c t . Such g l a s s e s as o p t i c a l g l a s s and 
f i r s t q u a l i t y p l a t e and tableware g l a s s are made of the best 
p r o c u r a b l e m a t e r i a l s , whereas c o n s i d e r a b l e q u a n t i t i e s of d e t r i ­
m e n t a l i m p u r i t i e s such as i r o n and a l u m i n a are p e r m i t t e d i n the 
cheaper forms of g l a s s b o t t l e s and c o n t a i n e r s . As the d e t r i -
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montal i m p u r i t i e s cannot be removed i n the course of manu­
f a c t u r e c e r t a i n s p e c i f i c a t i o n s l i m i t i n g the amounts of 
i m p u r i t i e s p e r m i t t e d have been e s t a b l i s h e d by us ago, and i n 
the case of s i l i c a sand, by the American Ceramic S o c i e t y and 
U n i t e d S t a t e s Bureau of S tandards • Duo to the t r a n s p a r e n c y of 
most g l a s s e s s m a l l v a r i a t i o n s i n the p u r i t y of the raw 
m a t e r i a l s u s e d , can be r e a d i l y d e t e c t e d , and f o r t h i s reason 
the s p e c i f i c a t i o n s c o v e r i n g such raw m a t e r i a l s e n t e r i n g the 
g l a s s melt are v e r y r i g i d . 

The raw m a t e r i a l s used i n the manufacture of b o t t l e s and 
g l a s s war e c o n t a i n e r s , as s t a t e d b e f o r e , are s i l i c a , lime and 
soda. Small q u a n t i t i e s of other c h e m i c a l m a t e r i a l s such as 
barium o x i d e , l e a d o x i d e , a l u m i n a , manganese d i o x i d e , arsenous 
o x i d e , or se1 en ium, e t c . are sometimes added to the g l a s s batch 
to overc ome impur i t i e s i n the s i l i c a sand, or f o r the s p e c i a l 
q u a l i t i e s th ey impar t to the f i n i s h e d g l a s s p r o d u c t s , such as 
h a rdness, b r i l l i a n c y . o t f l u s t r e , t r a n s p a r e n c y , e t c . 

S j L l i c a . A r e f e r e n c e to Tab l e 2 sh ows the imp or tance of s i l i c a 
to the g l a s s manuf ac t u r e r . Most c ommon types of g l a s s-

ware c o n t a i n from 60 to 7 5$ s i l i c a , d e r i v e d . m o s t l y from 
e x c e p t i o n a l l y pure s i l i c a sand. While s i l i c a i s a common 
m i n e r a l i n nature and many v a r i e d forms.might be u t i l i z e d i n 
g l a s s - m a k i n g , due to economic reasons such as c o s t , p u r i t y of 
produc t and cens tancy of q u a n t i t y and q u a l i t y of s u p p l y , i t i s 
found t h a t a l l of the s i l i c a consumed i n g l a s s - m a k i n g i n 
America i s d e r i v e d from d e p o s i t s of very pure q u a r t z sand or 
d e p o s i t s of e a s i l y crushed f r i a b l e q u a r t s s ands t one. The c o s t 
of c r u s h i n g massive q u a r t s , or q u a r t s i t e , i n a d d i t i o n to the 
c o s t of s c r e e n i n g and washing o p e r a t i o n s r e q u i r e d to produce a 
c l e a n , u n i f o r m p r o d u c t , p r o h i b i t s the u t i l i s a t i o n of t h i s 
source of s i l i c a at the p r e s e n t time. Attempts to use c r u s h ed 
quar t z by the manufac t u r e r s of g l a s s i n C a l i f o r n i a had to be 
abandoned r e c e n t l y i n f a v o u r of imported B e l g i a n g l a s s sand 
s u p p l i e s . 

The i d e a l sand f o r g l a s s - m a k i n g would c o n s i s t e n t i r e l y 
of s m a l l q u a r t z g r a i n s of u n i f o r m s i z e . However, a b s o l u t e l y 
pure s i l i c a sands are unknown, though the French F on t a i lib l e a n 
sands from near P a r i s and some of the German sands c o n t a i n 
over 39.98$ s i l i c a . Many d e p o s i t s of sand have been found i n 
Eur ope and Amer i ca whi ch c o n t a i n over 99$ s i l i c a wi th bu t s m a l l 
amounts of d e t r i m e n t a l impur i t i e s . I t i s not e s s e n t i a l t h a t 
sand f o r a l l g l a s s - m a k i n g be of f i r s t q u a l i t y , a l t h o u g h o p t i c a l 
g l a s s and f i r s t q u a l i t y c u t and p l a t e g l a s s r e q u i r e the best 
washed sand p r o c u r a b 1 e . The cheaper grades of window g l a s s , 
g l a s s o o n t a i n e r s and b o t t l e s gone r a l l y can be made wi th s ands 
c o n t a i n i n g a p p r e c i a b l e amounts of i m p u r i t i e s . The i m p u r i t i e s 
c o n s i s t of s m a l l amounts of a l u m i n a i n the form of c l a y , or 
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fflorc r a r e l y as muscovite or f e l d s p a r ; i r o n , the most d e t r i ­
mental of a l l the i m p u r i t i e s , as f e r r o u s or f e r r i c o x i d e s i n 
the form of l i m o n i t e , m a g n e t i t e , e t c . ; and l i m e , magnesia* 
a l k a l i e s , and s m a l l amounts of organic m a t t e r . Ho d e f i n i t e 
standards have been u n i v e r s a l l y accepted by the g l a s s manu­
f a c t u r e r s as to what maximum q u a n t i t i e s of impur i t i e s s h o u l d 
be p e r m i t t e d i n s i l i c a sands used f o r v a r i o u s q u a l i t i e s of 
f l a s s but the f o l l o w i n g T a b l e No. 4 p r e p a r e d by the American 
Ceramic S o c i e t y i n c o - o p e r a t i o n w i t h tho U n i t e d S t a t e s Bureau 
of Standards s e r v e s to i n d i c a t e the a c c e p t e d range of s p e c i f i -
c a t i o n s and has been g e n e r a l l y adopted by the trade w i t h but 
s l i g h t m o d i f i c a t i o n s by some i n d i v i d u a l g l a s s makers. The 
l i m i t i n g t o l e r a n c e s , or var in-1ions permi t t e d f r om the S tandards 
are s e t f o r t h i n Table No. 5. 

2ABIE -4. PERCENTAGE OF COMPOSITION ALLOWED IN GLASS SANDS OF 
VARIOUS QUALITIES. (Based on i g n i t e d s a m p l e s ) . 

Q u a l i ty o f S and -

1st q u a l i t y ? o p t i c a l g l a i 

S i l i c a Alumina I r o n Oxide Lime and 
LTagnes i a -
CaO - MgO 
Max Imura 

( S i 0 2 ) ( A 1 2 0 3 ) ( F e 2 0 5 ) 
MAnJjomm M.a.x,i mum Maximma 

0, i f , 0*2$ >/0 Ifo 

2nd a u a l i t v s f l i n t g l a s s 
c o n t a i n e r s & t a b l e w a r e . 98.5 .5 

3rd, q u a l i ty_: f l i n t g l a s s . S5.0 4-0 

03 5 

035 

4th__g,ua 1,1 Jtyj. sheet g l a s s , 
r o l l e d & p o l i s h e d p l a t e 
g l a s s . 98,5 06 .5 

5th q u a l i t y ; sheet, r o l l e d 
& p o l i s h e d p l a t e g l a s s & 
g l a s s b o t t l e s . 95.0 4,0 

6 th q u a l i t y ! green g l a s s 
c o n t a i n e r s & window g l a s s . 98 e 0 .5 

06 .5 

.5 

7th quality,:, 
b o t t l e s • 

green g l a s s 
95.0 4-0 .3 

,8th q u a l i t y ; amber g l a s s 
c o n t a i n e r s - 98.0 > 5 1.0 

9th_ q u a l i t y : amber g l a s s . 95*0 4»0 1.0 

. 5 

*5 
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rBLE 5. PERCENTAGES TOLERANCES ALLOWED IN GLASS SANDS 
OS1 VARIOUS QUALITIES- (Based on i g n i t e d s a m p l e s ) . 

QUE l i j - i t y of Sand. 
T o l e r a n c e 
P l u s or 
M inus 

T o l e r a n c e 
P l u s or 
M i n u s 

T ole ranee 
P l u s or 
Minu s 

T o l e r a n c e 
P l u s or 
Minus 

1st q u a l i t y i 
(S i l i c a ) 

0.1$ 
(Alumina) 

0.05$ 
(Fe.Oxide) 

.005$ 
(CaO & MgO 

.05$ 

2nd q u a l i ty : .5 .1 .005 .05 

3rd q u a l i t y : 1.0 .5 .005 .1 

4 th qual i ty: .5 .1 .005 . 1 

6 th q u a l i t y : 1.0 .5 .005 .1 

6 th q u a l i ty : 1.0 . 5 .05 .1 

7 th q u a l i t y : 1.0 .5 . 05 .1 

8 th qual i tf I 1.0 .5 .1 .1 

9 th q u a l i ty: 1.0 .5 . 1 .1 

A study of the t a b l e shows t h a t sands of the f i f t h 
q u a l i t y or 1 owe r , gono r a l l y s u i t a b l e f o r g l a s s w a r e and b o t t l e 
manufacture, s h o u l d c o n t a i n more than 94$ s i l i c a , not more 
than 4.5$' a l u m i n a , not more than 0.065$ to 1.1$ i r o n oxide 
c ont en t and l e s s than 0.6$ combined 1 ime and magne s i a c o n t e n t . 

Alumina i n g l a s s sand i s u s u a l l y p r e s e n t as c l a y and as 
such can be removed e f f i c i e n t l y by washing but i f p r e s e n t as 
f e l d s p a r , i t cannot be removed e c o n o m i c a l l y , nor by washing. 
I t has s e v e r a l b e n e f i c i a l e f f e c t s i n g l a s s e s i n t h a t i t 
decreases the c o e f f i c i e n t of e x p a n s i o n , makes the g l a s s h a r d e r , 
of more b r i l l i a n t l u s t r e , and g i v e s i t b e t t e r m o u l d i n g 
q u a l i t i e s , p r e v e n t s d e v i t r i f i c a t i o n , a i d s the a n n e a l i n g p r o c e s s , 
but has the d i s a d v a n t a g e s of i n c r e a s i n g the f u s i b i l i t y and 
v i s c o s i t y , making the g l a s s more d i f f i c u l t to fuse and work. 
Over 4.5$ al u m i n a (the a c t u a l amount must be d e t e r m i n e d f o r the 
i n d i v i d u a l g l a s s ) i s u s u a l l y d e t r i m e n t a l to a l l t y p e s of g l a s s . 

I r o n i s the most e a s i l y d e t e c t e d impur i ty i n f i n i shed 
g l a s s p r o d u c t s , even the best g l a s s e s when viewed edgewise 
gene r a l l y showing a f a i n t g r e e n i s h t i n g e due to f e r r o u s i r o n 
c on te nt i n the or i g i n a l b a t c h m i x t u r e . As i n d i c a t e d i n the 
tab l e the amount p e r m i t t e d i s dependent on the q u a l i t y of 
g l a s s d e s i r e d but s h o u l d never be more than 0.3$ f o r any k i n d 
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of w h i t e g l a s s ( c l e a r g l a s s ) • Green and amber b o t t l e s owe 
t h e i r c o l o r to the i r o n c o n t e n t , some of the b l a c k and dark 
green b o t t l e s b e i n g made from sands c o n t a i n i n g as much as 7$ 
i r o n o x i d e . In a d d i t i o n to g i v i n g the g l a s s tho g r e e n i s h 
c o l o r , i r o n i n s m a l l q u a n t i t i e s (0,09 to 0.1$) d e t r a c t s from 
i t s b r i l l i a n c e . S m a l l amounts of i r o n i n the sand may, i f 
p r e s e n t as magne t i t e , i l l m e n i te or m e t a l l i c i r o n , bo remove d 
by magnetic s e p a r a t o r s , or i f p r e s e n t i n the m o l t e n g l a s s mix 
i n amounts up to 0.1$ may be n e u t r a l i z e d by the a d d i t i o n of 
s m a l l amounts of manganese d i o x i d e , or s e l e n i u m , to the b a t c h . 
The wash i n g of sands i n p r e p a r a t i o n removes the i r o n p r e s e n t 
as l i m o n i t e a s s o c i a t e d w i t h c l a y (alumina) p r e s e n t . 

Other i m p u r i t i c s such as 1ime and magnesia are g e n e r a l l y 
found only i n s m a l l q u a n t i t i e s i n most g l a s s sands i Lime i s 
not h a r m f u l but gene r a l l y s p e a king s h o u l d bo p r e s e n t i n amounts 
of l e s s than .5$ i n the sand and t h i s amoun t s h o u l d be a 
c o n s t a n t f a c t o r from shipment to shipment, most m a n u f a c t u r e r s 
p r e f e r r i n g to add l i m e as lime r a t h e r than account f o r i t i n 
the batch m i x t u r e by ke o p i n g a c l o s e check on the 1ime c on tent 
of the s and be i n g used. Magnesia p r e s e n t i n sand i s u s u a l l y a 
n e g l i g i b l e q u a n t i t y , b e i n g more f r e q u e n t l y found i n the lime 
s u p p l y used. I t r a i s e s the melt i n g p o i n t of the g l a s s . 
A Ileal i e s i n s m a l l am oun t s are not d e t r i m e n t a l but organ i c 
m a t t er such as r o o t s , t w i g s , e t c . arc not permi t t e d i n g l a s s 
sands. 

S i z e and Shape of .Glass Sand G r a i n s • 

G l a s s sand s h o u l d bo u n i f o r m i n s i z e and of r e a s o n a b l y 
d e f i n i te s c r e e n a n a l y s i s • 0 oarse sand r e q u i r e s more f u e l and 
a 1ongcr time to melt wh i l o f ine sand me 11s too rap i d l y caus ing 
the b a t c h to f r o t h and foam due to the a c c e l e r a t e d speed of 
the g l a s s - m a k i n g r e a c t i o n s . S ands c omposod of bo th c oar s e and 
f ine par t i c l e s u n l e s s care f u l l y m e l t e d , w i l l g i v e pr oduc ts 
c on t a i n i n g stone f1aws due to unme1te d s i l i c a g r a i n s . O p i n i on 
and prac t i cc i n A m e r i c a , w h i l e d i f f e r i n g i n ac t u a l s c r e e n 
s i z i n g l i m i t s , i s agreed t h a t a l l sand used i n g l a s s - m a k i n g 
s h o u l d pass an 18 or 20 mesh s c r e e n and 95$ of i t s h o u l d be 
r e t a i n e d on a 100 mesh s c r e e n . The American Ceramic S o c i e t y 
i n c onJunet i o n wi th the U n i t e d S t a t e s Bureau of S t a n d a r d s has 
suggested the f o l i o w i ng s c r e e n a n a l y s i s f o r sand as an i d e a l 
to bo sought a f t e r , r a t h e r than r e q u i r e d : 

A l l sand to bo minus 20 mesh s c r e e n . 
Prom 40 to 60$ of sand to be minus 20 mesh 
and p l u s 40 mesh s c r e e n . 

Prom 30 to 40$ of sand to bo minus 40 mesh 
and p l u s 60 mesh s c r e e n . 

Prom 10 to 20$ of sand to be minus 60 mesh 
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and p l u s 100 raesh s c r e e n . 
Not more than 5$ of sand to bo minus 100 
mo sh s c r e e n . 

G e n e r a l l y , s p e a k i n g , i f the sand i s c h e m i c a l l y s u i t a b l e 
the d i s a d v a n t a g e s of improper s i z e c l a s s i f i c a t i o n arc of minor 
importance and can bo r e a d i l y and c h e a p l y cheniged by s c r e e n i n g . 
The shape of the i n d i v i d u a l sand g r a i n s i n g l a s s sand would 
seem to be a m atter of p e r s o n a l o p i n i o n , some m a n u f a c t u r e r s 
pro f o r r i n g the rounded smooth g r a i n s , o the rs p r e f e r r i n g the 
a n g u l a r shaped sharp g r a i n s . 

L i me.. 

L ime, an imp or t a n t raw mate r i a l i n the manuf ac ture of 
most g l a s s e s can be added to the b a t c h as crushed l i m e s t o n e 
(GaGOg); as burned and crushed 1ime (GaO), or as h y d r a t c d 
lime \GaOH). F o r m e r l y , most g l a s s makers used lime i n the 
crushed burned s t a t e i n tho i r b atch mix ture s but r e c e n t 
p r a c t i s e has been towards u s i n g c r u s h e d l i m e s t o n e because .of 
i t s lower c o s t ; and because of tho more c o n s t a n t and e a s i l y 
c o n t r o l l e d f u r n a c e r e a c t i o n s which are p o s s i b l e and which 
r e s u l t i n tho p r o d u c t i o n of g l a s s f r e e of stone f l a w s , s t r a i n s , 
b l i s t e r s and l a m i n a t i o n s , e t c . Tho raw 1ime s t one used s h o u l d 
be as pure c a l e ium carbonate as i t i s p o s s i b l e to o b t a i n 
e c o n o m i c a l l y , c on t a i n i rig l o s s than 0.3$ i r on oxide (FegOg) i 
not more than 5 to 6$ magnesia (MgO) and o n l y vo ry s m a l l amounts 
of s i l i c a and a l u m i n a . 

Lime i s used to i n c r e a s e the f u s i b i l i t y of g l a s s and f o r 
the p r o d u c t i o n of e a s i e r w o r k i n g mo 11s and i t impar t s sm oothness 
and b r i l l i a n c e to the p r o d u c t . Up to l i m i t i n g amounts of 12$ 
c omb i ne d l i m e and soda the c h e m i c a l r e s i s t a n c e of g l a s s i s 
i n c r e a s e d . 

Soda. 

G l a s s makers p r e f e r to i n t r o d u c e soda i n t o the g l a s s 
batch m i x t u r e as soda ash (sodium c a r b o n a t e ) because of the 
f u e l s a v i n g (up to 30$ a c c o r d i n g to s o m e • a u t h o r i t i e s ) due to 
the lower me 11 i n g and work i n g tempo r a t u r e s ob t a i n e d . A l s o a 
r e g u l a r c l e a r i n g a c t i o n takes p l a c e on the g l a s s melt s u r f a c e 
and the f u r n a c e 1 i n i n g s l a s t 1ongor when soda ash i s used. 
Howover, when sodium s u l p h a t e s e l l s f o r h a l f the p r i c e of soda 
ash, or l e s s , i t i s used because of the s a v i n g i n g l a s s c o s t 
which r e s u l t s . S odium s u l p h a t e ( s a l t cake) i s at p r e s e n t the 
most c ommon f orm used i n the Amer i c an p i a n t s . S m a l l amoun ts of 
c a r b o n , as coke or a n t h r a c i te c o a l , mus t be used w i t h s od ium 
s u l p h a t e to g i v e a r e d u c i n g a c t i o n and p r e v e n t tho f o r m a t i o n 
of g l a s s scum or g a l l on tho s u r f a c e of the m olten g l a s s . 

file:///GaOH
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The sodium s u l p h a t e s p e c i f i c a t i o n s , l i k e those f o r 
s i l i c a and lime are not f i x o d d e - f i n i t e l y , though g e n e r a l 
p r a c t i s e c a l l s f o r m a t e r i a l c o n t a i n i n g at l e a s t 97$ anhydrous 
s odium s u l p h a te wi th l e s s than 1$ s o dium c h l o r i d e or 
s u l p h u r i c ac i d, undo r 0.5$ i n s o l u b l e c o n t e n t and l o s s th an 
0.02$ i r o n o x i d e . 

ftisS.9.1-1 S no ou^__Chemicals . 
The s m a l l amounts of s p e c i a l c h e m i c a l s sometimes r e ­

q u i r e d f o r p u r i f i c a t i o n or n e u t r a l i s i n g r e a c t i o n s are o b t a i n e d 
from c h e m i c a l f i r m s . A l u m i n a i s added as k a o l i n , more r a r e l y 
a-s o r t h o c l a s e f e l d s p a r . Manganese d i o x i d e used f o r an i r o n 
n e u t r a l i z e r i s only r e q u i r e d i n p r o p o r t i o n s of 1 to 1600 and 
i s only e f f e c t i v e when tho i r o n c o n t e n t i s l e s s than 0.1$ of 
the t o t a l b a t c h . 

BRITISH COLUMBIA RESERVES OP RAW MATERIALS 
SUITABLE FOR GLASS MANUFACTURE. 

S i L i c a . 

While s e v e r a l samples of sands have been s u b m i t t e d to 
the Bureau of Mines from p o i n t s on Vaneouver i s l a n d and the 
lower m a i n l a n d , so f a r none have been r e c e i v e d which would be 
s u i t a b l e f o r g l a s s - m a k i n g p u r p o s e s / I t i s q u i t e p o s s i b l e t h a t 
e x c e l l e n t d e p o s i t s of g l a s s sand are e x i s t e n t w i t h i n the 
P r o v i n c e , though so f a r no such d e p o s i t s are known to the w r i t e r , 
and i n order to a s s i s t i n t h e i r p o s s i b l e d i s c o v e r y n o t e s on 
p r o s p e c t i n g , samp1ing and the g e n e r a l economics of g l a s s sand 
d e p o s i t s are b r i e f l y p r e s e n t e d i n a s u c c e e d i n g s e c t i o n of t h i s 
pape r . 

There a r e , however, s e v e r a l d e p o s i t s of s i l i c a , as massive 
q u a r t s , which would r e q u i r e q u a r r y i n g or underground m i n i n g , 
c r u s h i n g and s c r e e n i n g b e f o r e they c o u l d bo u t i l i s e d , s i t u a t e d 
i n areas a d j a c e n t to the lower m a i n l a n d ; and u n d o u b t e d l y many 
ot h e r s as y e t u n p r o s p e c t o d or unsamplod c o u l d be d i s c o v e r e d w i t h 
v e r y l i t t l e e f f o r t . I t s h o u l d be no tod t h a t p a s t e x p e r i e n c e 
has been u n f a v o u r a b l e f o r the development of massive q u a r t z 
s i l i c a s ources f o r use i n g l a s s m a n u f a c t u r i n g p r o c e s s e s . 

The S i s b y group of c l a i m s , near K o e f e r s and 140 m i l e s 
e a s t of Vancouver on the Canadian P a c i f i c R a i l w a y , d e s c r i b e d i n 
d e t a i l by L. H. Cole of the Minos Branch, Department of M i n e s , 
Ottawa, i n h i s B u l l e t i n No. 686 on " S i l i c a i n Western Canada, 
1928," c o n t a i n s an immense r e s e r v e of q u a r t z i n s l a t y mica 
s c h i s t c o u n t r y r o c k s . R e p r e s e n t a t i v e samples show the f o l l o w i n g 
a n a l y s i s : S i l i c a , 96.26$; I r o n o x i d e , 0.37$; A l u m i n a , 1.00$; 
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Lime, 0.80$; M a g n e s i a , 0.24$, w i t h 0.80$ l o s s on i g n i t i o n of 
tho sample. Che p r o p e r t y , -which has boon i d l e f o r s e v e r a l 
y e a r s , i s e quipped wi th a s m a l l c r u s h i ng m i l l . 

Another d e p o s i t of q u a r t z , s i t u a t e d 7 m i l e s n o r t h of the 
Canadian P a c i f i c R a i l w a y at 5 icamous on an arm of Shuswap 1ako 
and 1535 m i l e s by r a i l from Vancouver has a l s o been d e s c r i b e d by 
the s ame auth or. A r e p r e s e n t a t i v e s ample from a 10' x 40' 
t r e n c h on the p r o p e r t y c l o s e to tho 1ake s h o r e , (the only 
working p l a c e on the ground and from which 100 tons of q u a r t z 
has been s h i p p e d ) ' c o n t a i n e d : S i l i c a , 98.20$; I r o n o x i d e , 0.13$; 
A l u m i n a , 0.77$; Lime, 0.57$; Magnesia, 0.34$, w i t h 0.17$ l e s s 
on i g n i t i o n of the sample. I t i s owned by J . B l a i s of Kamloops, 
B.C. 

As p r e v i o u s l y i n d i c a t e d , i t would p r o b a b l y be cheaper to 
imp or t th e f ew th ou sand t ons of g l a s s s and t h a t would be con­
sumed a n n u a l l y i n a l o c a l g l a s s f a c t o r y than i t would be to 
prepare such a l i m i t e d q u a n t i t y of s i l i c a from d e p o s i t s of 
mas s i v e quar t z . The average d e l i v e r e d v a l u e of the sand used by 
the g l a s s m a n u f a c t u r i n g i n d u s t r y of Canada i n 1928 and 192?, 
from Table' 3, was $4.70 and $4*73 per ton r e s p e c t i v e l y . T h i s i s 
a low v a l u a t i o n to cover m i n i n g , m i l l i n g , f r e i g h t , d e p r e c i a t i o n 
and m i s c e l l a n e o u s g e n e r a l charges on a s m a l l y e a r l y p r o d u c t i o n 
of gr ound quart z. 

L ime . 

S c a t t e r e d a l o n g the C oas t on water t r a n s p o r t a t i o n and 
w i t h i n easy reach of c e n t r e s of p opula t i on are many d e p o s i t s of 
l i m e s t o n e s u i t a b l e f o r g l a s s m a n u f a c t u r e s . The h i g h c a l c i u m 
l i m e s t o n e s of Texada i s l a n d and other nearby d e p o s i t s assure 
ample s u p p l i e s of t h i s n e c e s s a r y raw mate r i a l to any f u t u r e 
producer of l o c a l g l a s s w a r e . In h i s " P r e l i m i n a r y R eport on 
the Limestones of B r i t i s h Columbia," which appeared i n the 1929 
I n v e s t i g a t i o n s of the M i n e r a l Resources and the M i n i n g I n d u s t r y , 
M• F. Goudge of the Department of M i n e s , Ottawa, g i v e s a compre­
h e n s i v e g e n e r a l d e s c r i p t i o n of the many a v a i l a b l e l i m e s tone 
l e p o s i t s i n the P r o v i n c e . This p u b l i c a t i o n can bo o b t a i n e d 
from the Mines Branch, Department of M i n e s , Ottawa. I t i s 
p l a n n e d to i s s u e i n the near f u t u r e supplementary d a t a to t h a t 
c o n t a i n e d i n the above r e p o r t i n the form of a mimeographed 
r e p o r t on some of the B r i t i s h C olumb i a l i m e s t o n e s as one of 
the s e r i e s of IT on-Me t a l l i c I n v e s t i g a t i o n s . 

S_oda • 

Br i t i sh C olumbia i s a d e q u a t e l y s u p p l i e d w i t h r e s o u r c e s 
of sod ium carbonate and s od ium s u l p h a t e . The c a r b o n a t e l a k e s , 
s i t u a t e d a few m i l e s n o r t h of C l i n t o n and a d j a c e n t to the 
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p a c i f i c G r e a t E a s t e r n R a i l w a y , have been known and i n t e r ­
m i t t e n t l y worked f o r s e v e r a l y e a r s . In two i n s t a n c e s p l a n t s 
f o r the p r o d u c t i o n of soda ash were e r e c t e d but due to 
f i n a n c i a l and t e c h n i c a l d i f f i c u l t i e s at both p r o p e r t i e s tho 
past o p e r a t i o n s were not the commercial s u c c e s s a n t i c i p a t e d . 
Recent•developments and the s a t i s f a c t o r y s o l u t i o n of the 
t e c h n i c a l d i f f i c u l t i e s would enable the p r o p e r t i e s , w i t h r e ­
designed equipment, to f u n c t i o n s h o u l d a s a t i s f a c t o r y market 
f o r the soda ash product be p r o c u r c d . 

Hear Kamloops a d e p o s i t of sodium s u l p h a t e was d i s ­
c o v ered i n 1930 by C. W. A u s t i n and W. Knowles. I n d i c a t i o n s 
are t h a t p o s s i b l y 200,000 tons of sodium s u l p h a t e c r y s t a l are 
c o n t a i n e d i n the l a k e bed, 9 acres', i n a r e a , which i s con­
v e n i e n t l y l o c a t e d to the main l i n e of the Cana d i a n P a c i f i c 
R a i l w a y . Samples taken from s e v e r a l p o i n t s on the l a k e s u r f a c e 
and from a t e s t p i t i n d i c a t e m a t e r i a l s u 11 a b l e f o r g l a s s mak i n g . 

Sodium s u l p h a t e i s a l s o produced as a by-product i n the 
manufac ture of e x p l o s i v e s at the James I s l a n d p i ant of the 
Canadian I n d u s t r i e s , L i m i t e d * 

More d e t a i l e d i n f o r m a t i o n r e s p e c t i n g the v a r i o u s d e p o s i t s 
of sodium s a l t s i n the P r o v i n c e i s to be i s s u e d s h o r t l y as a 
r e p o r t i n t h i s s e r i e s of N on -Me t a l 1 i c I n v e s t i g a t i o n s . 

F u e l . 

Many c o a l sources s u i t a b l e f o r the pr oduc t i o n of p r o ­
ducer gas f o r f i r i n g g l a s s m e l t i n g f u r n a c e s are a v a i l a b l e 
w i t h i n B r i t i s h C olumb i a as a s tudy of a v a i l a b l e p u b l i s h e d c o a l 
s t a t i s t i c s and 1 i t e r a t u r e w i l 1 show. 

PROSPECTING FOR, SAMPLING AND VALUATION OF SAND DEPOSITS 

Sand, the f i n e d i s i n t e g r a t i o n p r o d u c t i o n of w e a t h e r i n g 
f o r c e s such as changes i n temperature, f r o s t , r a i n , a b r a s i o n by 
r u n n i n g water and v a r i o u s c h e m i c a l a c t i o n s on many k i n d s of 
r o c k , .is u s u a l l y found as bedded d e p o s i t s i n o l d and new stream 
channels and on, or c l o s e t o , shores of l a k e s and oceans• 
D e p o s i t s r e s u l t i n g from wave a c t i o n or water t r a n s p o r t a t i o n are 
p a r t i a l l y c l a s s i f i e d as to s i z e , geno r a l l y the f i n e s t sand b e i n g 
f u r t h . est from the rock shore l i n e , on the i n s i d e of the r i v e r 
bends or on the downs tream s i d e of r i v e r g r a v e l - s a n d b a r s . Sands 
d i s t u r b e d or r e s u l t i n g from g l a c i a l a c t i o n show no c l a s s i f i ­
c a t i o n , o f t e n c o n t a i n i n g heterogeneous m i x t u r e s of r o c k , g r a v e l 
and c l a y w i t h sand. 



-16-

Sand p r o s p e c t i n g , l i k e p l a c e r p r o s p e c t i n g i n many 
r e s p e c t s , can be c o n f i n e d to f a v o u r a b l e areas i n d i c a t e d on the 
many e x c e l l e n t g e n e r a l g e o l o g i c maps i s s u e d by the G e o l o g i c a l 
Survey of Canada. Sand, however, u n l i k e g o l d i s v a l u e l e s s when 
s i t u a t e d but a s h o r t d i s t a n c e from the p o i n t of consumption or 
m a r k e t i n g , and t h i s f a c t s h o u l d never be f o r g o t t e n . 

Many, i n f a c t most of our p r e s e n t b u i l d i n g sand d e p o s i t s , 
were l o c a t e d by a study of s u r f a c e o u t c r o p s , e x a m i n a t i o n of road 
and r a i l w a y c u t s , r i v e r banks, l a k e and sea-shore beaches. 
S i m i l a r methods can be a p p l i e d to tho s e a r c h f o r any sand i f i t 
i s remembered t h a t the v a l u a b l e d e p o s i t s were o r i g i n a l l y formed 
by water t r a n s p o r t a t i o n . 

Once found, a few p r e l i m i n a r y samples c a r e f u l l y taken, w i l l 
i n d i c a t e the p o s s i b l e v a l u e of any sand d e p o s i t f o r g l a s s manu­
f a c t u r i n g p u r p o s e s . Should the c h e m i c a l Q u a l i t i e s of the sand 
d e p o s i t be s a t i s f a c t o r y , d e t a i l e d t e s t i n g and th or ough sys tema t i c 
s a mpling i s then r e q u i r e d to d e f i n i t e l y e s t a b l i s h tonnages and 
var i a t i ons i n the p u r i t y of the d e p o s i t . S i m p l y t a k i n g s m a l l 
q u a n t i t i e s of sand from the open-cuts or bank exposures i n a 
haphazard f a s h i o n i s not s a m p l i n g , nor i s a l a r g e sample from one 
l o c a t i o n of any v a l u e i n d e t e r m i n i n g the v a r i a t i o n s i n grade 
found i n most sand beds. 

C ompu ta t i ons of tonnage and a n a l y s e s f o r grade arc 
p r e f e r a b l y made from a s y s t e m a t i c a l l y mapped and r e g u l a r l y l a i d 
out scheme of e i t h e r auger t e s t p i t s , t e s t s h a f t s , or d r i l l h o l e s . 
F r e q u e n t l y the bank exposures are such that much d e t a i l e d i n f o r ¬
mation as to the t h i c k n e s s of the sand bed, i t s g e n e r a l g e o l o g i c 
a t t i t u d e such as d i p and s t r i k e , i t s q u a l i t y and m i n i n g p o s s i ­
b i l i t i e s can r e a d i l y be o b t a i n e d . Wherever p o s s i b l e , d r i l l ! n g 
r e s u l t s s h o u l d be p e r i o d i c a l l y checked by s m a l l s h a f t s put down 
to bedrock or through the v a l u a b l e beds of sand. D e p o s i t s w i t h 
l i g h t overburdens are best p r o s p e c t e d w i t h p o s t - h o l e augers or 
hand-operated d r i l l s , w h i l e more dee p l y b u r i e d d e p o s i t s may be 
p r o s p e c t e d and sampled w i t h churn and p e r c u s s i o n d r i l l i n g 
machines. U n i f o r m d e p o s i t s can be q u i c k l y t e s t e d by wide s p a c i n g 
of t e s t p i t s but when i r r e g u l a r i t y i s found i n the p e r c e n t a g e s 
of impur i t i e s pre sent or i n the sand g r a i n s i z e , i t i s a b s o ­
l u t e l y e s s e n t i a l t h a t a u n i f o r m s p a c i n g of the t e s t p i t s and 
d r i l l h o l e s on not more than 100 f o o t c e n t r e s be u s e d i f 
a c c u r a t e samp1ing r e s u l t s are to be o b t a i n e d . Samples must 
p r o p e r l y r e p r e s e n t the bed sampled and u n i f o r m am ounts of 
m a t e r i a l s s h o u l d bo taken from every f o o t of the bed to g i v e 
t r u l y r e p r e s e n t a t i v e r e s u l t s . A l l t e s t s made subsequent to 
sampling can r e f e r only to the a c t u a l samples tak e n so t h a t they 
mus t bo r e p r e s e n t a t i v e to be of any v a l u e . 
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I t i s customary to assume t h a t 1 c u b i c y a r d of sand i n 
pla c e w i l l w e igh; from 2,500 to 3,000 pounds, depending on the 
c ompac tness of the d e p o s i t . Most e s t i m a t e s of t onnage are 
based on a f i g u r e of 2,500 pounds per c u b i c y a r d i n p l a c e , 
though some e s t i m a t o r s p r e f e r the f i g u r e of 100 pounds per 
cub i c f o o t of sand i n p l a c e . 

P r e l i m i n a r y s c r e e n i n g and washing t e s t s s h o u l d be made at 
the p r o p e r t y to determine the approximate s c r e e n a n a l y s i s and 
c l a y c o n t e n t of the sand. I n s p e c t i o n of the samples w i t h a 
pocket l e n s w i l l d e t e c t minute q u a n t i t i e s of i r o n , but o n l y 
a c c u r a t e c h e m i c a l a n a l y s e s s h o u l d be r e l i e d on to measure the 
q u a n t i t l e s of t h i s and other i m p u r i t i e s such as a l u m i n a , 1ime, 
and magnesia, p r e s e n t . .Is the u l t i m a t e success or f a i l u r e of 
many sand companies can o f t e n be t r a c e d to poor s a m p l i n g and 
t e s t i n g , i t i s i m p e r a t i v e t h a t o n l y e x p e r i e n c e d competent men 
be employed to do the f i n a l samp1ing and g i v e tho l a s t a n a l y s i s 
and o p i n i o n on any sand-mining problem. 

Other i m p o r t a n t f a c t o r s e n t e r i n g i n t o the v a l u a t i o n of any 
sand d e p o s i t i n c l u d e : 

1. A v a i l a b l e m a r k e t s , t h e i r v a l u e , and the p o s s i b i l i t y 
of c ompo t i t i o n from other sand p r o d u c e r s . 

2. The a v a l i a b l e t r a n s p o r t a t i o n f a c i l i t i e s f o r the 
t r a n s p o r t of s u p p l i e s i n t o , and f i n i s h e d p r o d u c t 
out of the p r o p e r t y to m a r k e t s , i n c l u d i n g the 
d e t a i l e d c o s t s of such t r a n s p o r t a t i o n . 

3. The mi n i n g and p r e p a r a t i o n methods, t o g e t h e r w i t h 
d e t a i l e d e s t i m a t e s , of c o s t n e c e s s a r y to pre p a r e 
s u i t a b l e p r o d u c t s f o r m a r k e t i n g which would 
depend on: -

(a) The p h y s i c a l c h a r a c t e r i c s of the d e p o s i t . 

(b) Tho sources of water f o r washing and the 
source of f u e l f o r d r y i n g the sand. 

(c) The l o c a l c l i m a t e and l a b o u r s u p p l y . 

4. The p o s s i b i l i t i e s of p r o d u c i n g and m a r k e t i n g other 
sand p r o d u c t s , such f o r example as f i l t e r sands, 
engine sands, b l a s t sands, f u r n a c e sands, w i r e saw 
eand and a b r a s i v e sands from the g l a s s sand 
s c r e e n i n g waste o v e r s i z e and under s i z e p r o d u c t s . 
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E v i d e n c e s u b m i t t e d i n t h i s b r i e f r e p o r t i n d i c a t e s a y e a r l y 
market i n B r i t i s h Columbia f o r 17.5 m i l l i o n b o t t l e s Valued a t 
$686,290. T h i s s u p p l y i s o b t a i n e d from m a n u f a c t u r i n g p l a n t s 
s i t u a t e d o u t s i d e the P r o v i n c e and the c o s t of c o n t a i n e r s , c r a t e s , 
f r e i g h t , and i n some i n s t a n c e s , duty c h a r g e s , r e p r e s e n t a v e r y 
l a r g e p r o p o r t i o n of the d e l i v e r e d c o s t of the g l a s s w a r e p u r c h a s e d . 

D e p o s i t s of f u e l , l i m e and sodium s a l t s s u i t a b l e f o r g l a s s 
m a n u f a c t u r i n g are e x i s t e n t w i t h i n B r i t i s h Columbia and i n some 
cases are a l r e a d y developed and ready to s u p p l y such a market at 
reas onable p r i c e s . The undeveloped d e p o s i t s o n l y re q u i r e the 
assurance of a m o d e r a t e - s i z e d market to encourage t h e i r owners 
to equip,and produce s a t i s f a c t o r y m a t e r i a l s f o r g l a s s making. 

D e p o s i t s of s i l i c a sand s u i t a b l e f o r g l a s s making have not 
been found i n the P r o v i n c e to date though s e v e r a l d e p o s i t s of 
p a r t i c u l a r l y pure s i l i c a r o c k are known to e x i s t c l o s e to main 
tr a n s c o n t i n e n t a l r a i l w a y l i n e s . S i l i c a sand i t i s hoped may be 
d i s c o v e r e d as a r e s u l t of i n f o r m a t i o n p r e s e n t e d h e r e i n , but 
should i t not be d i s c o v e r e d l o c a l l y i n economic q u a n t i t i e s , a 
l o c a l glass-manufac tur i n g p l a n t s i t u a t e d on t i dewate r would be 
able to import g l a s s sand (on which there i s no import duty) at 
more f a v o u r a b l e p r i c e s than i t i s p o s s i b l e f o r tho i n t e r i o r 
g l a s s f a c t o r i e s of Canada to i m p o r t . 

The above i n f o r m a t i o n i s p r e s e n t e d i n the b e l i e f t h a t an 
opp or t u n i ty does e x i s t i n B r i t i s h Columbia f o r the e s t a b l i shmen t 
of a g l a s s w a r e m a n u f a c t u r i n g i n d u s t r y , and i n the hope that those 
t o c h n i c a l l y c a p a b l e and f i n a n c i a l l y r e s p o n s i b l e w i l l pursue t h i s 
i n v e s t i g a t i o n f u r t h e r and u l t i m a t e l y s u p p l y B r i t i s h Columbia's 
growing consump t i on of g l a s s w a r e c o n t a i n e r s wi t h b o t t l e s and 
g l a s sware made i n a B r i t i s h C olumb i a f a c t o r y . 
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