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PREFACE 

T h i s r e p o r t was prepared by De s i r e e B r a d l e y L i b r a r y and 
T e c h n i c a l S e r v i c e s under c o n t r a c t t o S c i e n t i f i c S e r v i c e s 
D i v i s i o n , P a c i f i c Region, Atmospheric Environment S e r v i c e (AES). 
Funds f o r the work were provided by the A i r Q u a l i t y Research 
Branch of AES. I t i s a c o n t r i b u t i o n t o the work of the Western 
and Northern Canada LRTAP (Long Range T r a n s p o r t of A i r 
P o l l u t a n t s ) T e c h n i c a l Committee. A d d i t i o n a l c o p i e s should be 
requested from: 

S c i e n t i f i c S e r v i c e s D i v i s i o n 
Atmospheric Environment S e r v i c e 
700 - 1200 W. 73rd Avenue 
Vancouver, B. C. V6P 6H9. 



INTRODUCTION 

T h i s b i b l i o g r a p h y attempts t o l i s t a l l the r e p o r t s and papers 
on a c i d i c d e p o s i t i o n s i n the Western P r o v i n c e s , Yukon and the 
Northwest T e r r i t o r i e s , e x c l u d i n g the A r c t i c I s l a n d s . 

The b i b l i o g r a p h y i s d i v i d e d i n t o seven s e c t i o n s : G e n e r a l , 
N a t u r a l and Anthropogenic Emissions, Atmospheric P h y s i c a l and 
Chemical Processes, A q u a t i c Processes and E f f e c t s , T e r r e s t i a l 
Processes and E f f e c t s , H e a l t h E f f e c t s , and C o n t r o l s and 
L e g i s l a t i o n . Except when one has not y e t been obta i n e d , an 
a b s t r a c t i s i n c l u d e d w i t h the l i s t i n g of each r e p o r t . At the 
end of the b i b l i o g r a p h y , the r e p o r t s are l i s t e d 
a l p h a b e t i c a l l y by author. T h i s l i s t i n c l u d e s the number of 
the page i n the b i b l i o g r a p h y where the r e p o r t and a b s t r a c t 
are l o c a t e d . 

The p r o j e c t was the i d e a of Donald Faulkner, of the 
Atmospheric Environment S e r v i c e , P a c i f i c Region. Many of the 
r e p o r t s i n t h i s b i b l i o g r a p h y were obtained through h i s 
c o n t a c t i n g F e d e r a l and P r o v i n c i a l government departments. 
The b i b l i o g r a p h y was prepared by Desi r e e B r a d l e y L i b r a r y and 
T e c h n i c a l S e r v i c e s . 
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GENERAL 

GENERAL 

A d d i s o n , P.A., 1980. E c o l o g i c a l b e n c h - m a r k i n g and 
b i o m o n i t o r i n g f o r d e t e c t i o n o f a i r b o r n e p o l l u t a n t 
e f f e c t s on v e g e t a t i o n and s o i l s . P r o j e c t LS 3.4. 
R e p o r t p r e p a r e d f o r A l b e r t a O i l Sands 
E n v i r o n m e n t a l R e s e a r c h Program. 

A b s t r a c t : B i o m o n i t o r i n g p l o t s e s t a b l i s h e d i n 1976 and 1977 
were r e v i s i t e d i n 1979. No m e a s u r a b l e change was d e t e c t e d i n 
the v a s c u l a r p l a n t community of the l o w e r s t r a t u m , t h e l i c h e n 
community of b l a c k s p r u c e b r a n c h e s , o r t h e s o i l and p l a n t 
element c o n t e n t s . D e s p i t e h i g h e r t i s s u e p o l l u t a n t l e v e l s 
c l o s e to e x i s t i n g i n d u s t r i a l d e v e l o p m e n t s , t h e r e was v e r y 
l i m i t e d e v i d e n c e of b i o l o g i c a l damage. However, c e r t a i n 
t e c h n i q u e s showed p r o m i s e f o r l o n g - t e r m b i o m o n i t o r i n g f o r 
p o l l u t i o n e f f e c t s . 

A d d i s o n , P.A., and J . Baker, 1979. I n t e r i m r e p o r t on 
e c o l o g i c a l b e n c h m a r k i n g f o r d e t e c t i o n of 
a i r - b o r n e p o l l u t a n t e f f e c t s on v e g e t a t i o n and 
s o i l s , 1975 t o 1978. R e p o r t p r e p a r e d f o r 
A l b e r t a O i l Sands E n v i r o n m e n t a l R e s e a r c h Program 
P r o j e c t VE 3.4.. 

A b s t r a c t : A s e t of 11 s i t e s was e s t a b l i s h e d t o p r o v i d e 
b a s e l i n e i n f o r m a t i o n on v e g e t a t i o n and s o i l s f o r use i n l o n g -
term b i o m o n i t o r i n g of a i r p o l l u t i o n i m p a c t . The s i t e s were 
d e s c r i b e d w i t h r e s p e c t to t h e i r v a s c u l a r and c r y p t o g a m i c 
s p e c i e s l i s t , s o i l c h a r a c t e r i s t i c s and t y p e , and c o v e r and 
f r e q u e n c y of l o w e r s t r a t a s p e c i e s . No a i r p o l l u t a n t i m p a c t s 
were d e t e c t e d . 

A d d i s o n , P.A., K.A. Kennedy, and D.G. Maynard, 1984. E f f e c t s 
o f s o u r gas p r o c e s s i n g on a f o r e s t e c o s y s t e m i n 
w e s t - c e n t r a l A l b e r t a . C a n a d i a n F o r e s t r y S e r v i c e , 
N o r t h e r n F o r e s t R e s e a r c h C e n t r e , I n f o r m a t i o n 
R e p o r t NOR-X-265. 

A b s t r a c t : T h i s r e p o r t d i s c u s s e s a s t u d y of t h e e f f e c t s of 
s u l p h u r d e p o s i t i o n and s u l p h u r d i o x i d e e m i s s i o n s on the 
v e g e t a t i o n and s o i l s i n an a r e a c o n t a i n i n g two n a t u r a l gas 
p r o c e s s i n g p l a n t s . Most s i t e s a f f e c t e d by s u l p h u r d u s t 
showed no changes i n s o i l c h e m i s t r y and u n d e r s t o r e y 
v e g e t a t i o n . Growth and r e p r o d u c t i o n of P i n u s c o n t o r t a showed 
no s i g n i f i c a n t change. 
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GENERAL 

A i r P o l l u t i o n C o n t r o l A s s o c i a t i o n , 1985. Impact of a i r 
t o x i c s on t h e q u a l i t y o f l i f e . P r o c e e d i n g s of 
the 1985 J o i n t A n n u a l M e e t i n g , C a n a d i a n P r a i r i e 
and N o r t h e r n S e c t i o n and P a c i f i c N o r t h w e s t 
I n t e r n a t i o n a l S e c t i o n , November 13-15, 1985, 
C a l g a r y , A l b e r t a , Canada. 

A b s t r a c t : The p r o c e e d i n g s a r e d i v i d e d i n t o the f o l l o w i n g 
s e c t i o n s : E p i d e m i o l o g y and R i s k A n a l y s i s , I n d o o r A i r Q u a l i t y , 
A i r Q u a l i t y M o n i t o r i n g , A c i d Gases, Waste Management and Wood 
B u r n i n g , Emergency Response, and S t a c k M o n i t o r i n g and A i r 
Q u a l i t y and D e p o s i t i o n M o d e l l i n g , and Government A f f a i r s . 

A l b e r t a G o v e r n m e n t / I n d u s t r y A c i d D e p o s i t i o n R e s e a r c h Program, 
1984. F i r s t a n n u a l r e p o r t : J a n u a r y 1, 1983 t o 
March 31, 1984. 

A b s t r a c t : The A c i d D e p o s i t i o n R e s e a r c h Program was 
e s t a b l i s h e d to d e t e r m i n e i f p u b l i c c o n c e r n i n A l b e r t a 
r e g a r d i n g e m i s s i o n s i s j u s t i f i e d and to i d e n t i f y s o l u t i o n s . 
R e s e a r c h c o n d u c t e d w i l l f o c u s on o x i d e s of s u l p h u r and o x i d e s 
of n i t r o g e n . T h i s a n n u a l r e p o r t summarizes recommendations o f 
the A c i d D e p o s i t i o n R e s e a r c h Program Human H e a l t h Workshop. 
The summary of the A c i d D e p o s i t i o n R e s e a r c h Program 
B i o p h y s i c a l Workshop d i s c u s s i o n s i n c l u d e s a d e s c r i p t i o n of 
the B i o p h y s i c a l R e s e a r c h P l a n . 

A l b e r t a G o v e r n m e n t / I n d u s t r y A c i d D e p o s i t i o n R e s e a r c h Program, 
1985. Second a n n u a l r e p o r t : A p r i l 1,1984 t o 
March 31, 1985. 

A b s t r a c t : T h i s r e p o r t of A c i d D e p o s i t i o n R e s e a r c h Program 
a c t i v i t i e s d e s c r i b e s a c o n t r a c t awarded by the A c i d 
D e p o s i t i o n R e s e a r c h Program f o r the i n v e s t i g a t i o n of h e a l t h 
c o n c e r n s r e g a r d i n g s o u r gas e m i s s i o n s , and l i s t s c o n t r a c t s 
awarded under the B i o p h y s i c a l R e s e a r c h P l a n to i n v e s t i g a t e 
p o s s i b l e f u t u r e e n v i r o n m e n t a l damage c a u s e d by a c i d - f o r m i n g 
g a s e s . 



GENERAL 

B a l d w i n , J.H., ed., 1985. A c i d r a i n i n t h e P a c i f i c 
N o r t h w e s t : p r o c e e d i n g s o f the A c i d R a i n 
Symposium, A n n u a l C o n f e r e n c e o f t h e N o r t h w e s t 
A s s o c i a t i o n f o r E n v i r o n m e n t a l S t u d i e s . 
U n i v e r s i t y of V i c t o r i a , V i c t o r i a , B r i t i s h 
C o l u m b i a . 

A b s t r a c t : P a p e r s were g i v e n on the c h e m i s t r y of p r e c i p i t a t i o n 
i n B r i t i s h C o l u m b i a and the S t a t e of W a s h i n g t o n , and on the 
e n v i r o n m e n t a l r i s k s of a c i d r a i n to t h i s a r e a . C u r r e n t 
s u r f a c e w ater c h e m i s t r y and the r i s k s of a c i d i f i c a t i o n t o 
a q u a t i c l i f e were dominant t o p i c s . Most W a s h i n g t o n p a p e r s 
d i s c u s s e d w e s t e r n W a s h i n g t o n and the Cascade M o u n t a i n s . 

B e r n a r d , D ., 1981. B r i e f p r e s e n t e d t o t h e House of Commons 
Committee on A c i d R a i n . 

A b s t r a c t : A n a l y s e s o f p r e c i p i t a t i o n c o l l e c t e d i n the 
U n i v e r s i t y of B r i t i s h C o l u m b i a R e s e a r c h F o r e s t i n Haney 
( a p p r o x i m a t e l y 60 km e a s t of V a n c o u v e r ) and from a r e a s c l o s e r 
to V a n c o u v e r show a c i d r a i n i s f a l l i n g on t h e G r e a t e r 
V a n c o u v e r a r e a . To p r e v e n t f u t u r e damage to f o r e s t s and 
f i s h e r i e s , an e n v i r o n m e n t a l s t r a t e g y i s recommended. 

B r i t i s h C o l u m b i a . M i n i s t r y of E n v i r o n m e n t , Waste Management 
B r a n c h , 1985. B r i t i s h C o l u m b i a a c i d r a i n 
p r o gram: a b r i e f o v e r v i e w . 13 pp. 

A b s t r a c t : T h i s b o o k l e t p r o v i d e s an o v e r v i e w o f the a c t i v i t i e s 
of a programme i n i t i a t e d by the M i n i s t r y o f E n v i r o n m e n t to 
d e t e r m i n e the n a t u r e and e n v i r o n m e n t a l impact of a c i d i c 
d e p o s i t i o n i n B r i t i s h C o l u m b i a . 

E r i c k s o n , P.K., comp., 1986. A n n o t a t e d b i b l i o g r a p h y on l o n g -
range t r a n s p o r t of a i r p o l l u t a n t s . E n v i r o n m e n t a l 
P r o t e c t i o n S e r v i c e , W e s t e rn and N o r t h e r n R e g i o n , 
S c i e n t i f i c Programs B r a n c h , Edmonton. 

A b s t r a c t : T h i s a n n o t a t e d b i b l i o g r a p h y c o n t a i n s a b s t r a c t s of 
174 a r t i c l e s , r e l e v a n t to the l o n g - r a n g e t r a n s p o r t of a i r 
p o l l u t a n t s and a c i d d e p o s i t i o n , t h a t a r e on f i l e w i t h 
Edmonton o f f i c e of t h e E n v i r o n m e n t a l P r o t e c t i o n S e r v i c e , 
W e s t e r n and N o r t h e r n R e g i o n . 



GENERAL 

F a u l k n e r , D.A., ed., 1983. P a c i f i c and Yukon R e g i o n Workshop 
on A c i d D e p o s i t i o n s , J a n u a r y 20, 1983. 
A t m o s p h e r i c E n v i r o n m e n t S e r v i c e , P a c i f i c R e g i o n , 
S c i e n t i f i c S e r v i c e s D i v i s i o n R e p o r t No. PAES 
83-1. 

A b s t r a c t : To c o o r d i n a t e the work of a g e n c i e s i n v o l v e d i n West 
Co a s t and Yukon a c i d r a i n - r e l a t e d r e s e a r c h and m o n i t o r i n g on 
the West C o a s t , E n v i r o n m e n t Canada and t h e B r i t i s h C o l u m b i a 
M i n i s t r y of E n v i r o n m e n t s p o n s o r e d a j o i n t workshop. T o p i c s 
i n c l u d e d a c i d i t y o f p r e c i p i t a t i o n , a c i d - f o r m i n g e m i s s i o n s , 
and mapping e n v i r o n m e n t a l s e n s i t i v i t y to a c i d i c d e p o s i t i o n . 
T h i s r e p o r t c o n t a i n s the e d i t o r ' s summaries o r a u t h o r ' s 
a b s t r a c t s of p r e s e n t a t i o n s made. 

Hammer, U.T., 1980. A c i d r a i n : t h e p o t e n t i a l f o r 
S a s k a t c h e w a n . P r e p a r e d f o r the S a s k a t c h e w a n 
E n v i r o n m e n t a l A d v i s o r y C o u n c i l , R e g i n a . 

A b s t r a c t : T h i s r e p o r t o u t l i n e s the h i s t o r y of a c i d r a i n i n 
Europe and e a s t e r n N o r t h A m e r i c a . W e s tern C a n a d i a n s o u r c e s 
of s u l p h u r and n i t r o g e n o x i d e s e m i s s i o n s a r e d e t e r m i n e d , and 
the f u t u r e e f f e c t s on S askatchewan a q u a t i c and t e r r e s t r i a l 
e c o s y s t e m s of a c i d d e p o s i t i o n r e s u l t i n g from s y n t h e t i c c r u d e 
o i l d e v e l o p m e n t s a r e e s t i m a t e d . 

Hammer, U.T., 1980. A c i d r a i n i n S a s k a t c h e w a n : now and 
tomorrow. Musk-Ox 27:75-77. 

A b s t r a c t : T h i s p a p e r d i s c u s s e s the e f f e c t of a c i d 
p r e c i p i t a t i o n on the S a s k a t c h e w a n l a k e s , f o r e s t s , s o i l s , 
mammals, and p o u l t r y . S y n t h e t i c o i l p r o d u c t i o n f r o m t a r sands 
i s a l r e a d y a s o u r c e o f a c i d i c d e p o s i t i o n , and a l l of 
S a skatchewan i s a p o t e n t i a l f a l l o u t a r e a f o r a c i d s from 
s y n t h e t i c c r u d e o i l d e v e l o p m e n t s i n the F o r t McMurray and 
C o l d L a k e - L l o y d m i n s t e r r e g i o n s . 

Hardy A s s o c i a t e s (1978) L t d . , 1979. Impacts o f s u l p h u r - g a s 
e m i s s i o n s on v e g e t a t i o n and s o i l s i n the C o l d 
Lake a r e a . 

A b s t r a c t : The r e p o r t a s s e s s e s f u t u r e g r o u n d l e v e l 
c o n c e n t r a t i o n s o f s u l p h u r d i o x i d e from th e p r o p o s e d b i t u m e n 
u p g r a d i n g and steam g e n e r a t i n g p l a n t s n e a r C o l d Lake, 
A l b e r t a . To e v a l u a t e the e f f e c t s of the p r o p o s e d p l a n t s , the 
r e p o r t r e v i e w s th e l o n g - t e r m e f f e c t s on s o i l and v e g e t a t i o n 
o f s u l p h u r d i o x i d e from e x i s t i n g A l b e r t a p e t r o l e u m i n d u s t r y 
p l a n t s . Methods f o r m o n i t o r i n g the e m i s s i o n l e v e l s and 
e n v i r o n m e n t a l impact a r e p r o p o s e d . 



GENERAL 

H o c k i n g , D., and D. R e i t e r , e d s ., 1973. P r o c e e d i n g s o f a 
workshop on s u l p h u r gas r e s e a r c h i n A l b e r t a . 
J o i n t l y s p o n s o r e d by A l b e r t a E n v i r o n m e n t R e s e a r c h 
S e c r e t a r i a t and E n v i r o n m e n t Canada N o r t h e r n 
F o r e s t R e s e a r c h C e n t r e . C a n a d i a n F o r e s t r y 
S e r v i c e , N o r t h e r n F o r e s t R e s e a r c h C e n t r e 
I n f o r m a t i o n R e p o r t NOR-X-72. 

A b s t r a c t : The p r i m a r y s o u r c e s of s u l p h u r d i o x i d e a r e s o u r gas 
n a t u r a l gas p r o c e s s i n g p l a n t s . Even b e f o r e the t a r sands 
p l a n t s i n n o r t h e a s t e r n A l b e r t a become o p e r a t i o n a l r e s u l t i n g 
i n more s u l p h u r d i o x i d e e m i s s i o n s , t h i s a i r p o l l u t a n t i s 
a l r e a d y a p r o b l e m i n A l b e r t a . 

Hogan, G.D., and D.L. Wotton, 1984. P o l l u t a n t d i s t r i b u t i o n 
and e f f e c t s i n f o r e s t s a d j a c e n t t o s m e l t e r s . 
J o u r n a l o f E n v i r o n m e n t a l Q u a l i t y 1 3 ( 3 ) : 333-382. 

A b s t r a c t : T h i s p a p e r d i s c u s s e s the e f f e c t s on a b o r e a l f o r e s t 
s y s t e m of 50 y e a r s of e x p o s u r e t o s m e l t e r e f f l u e n t s . L e v e l s 
o f m e t a l s i n the s o i l were p o s i t i v e l y c o r r e l a t e d w i t h 
d i s t a n c e f r o m the s m e l t e r . S o i l pH and d i s t a n c e from the 
s m e l t e r were not r e l a t e d . H i g h s u l p h u r l e v e l s were f o u n d i n 
the f o l i a g e of b l a c k s p r u c e c l o s e to the s m e l t e r , but not i n 
j a c k p i n e f o l i a g e , 

K r o u s e , H.R., and J.W. Case, 1983. S u l p h u r i s o t o p e 
abundances i n t h e e n v i r o n m e n t and t h e i r r e l a t i o n 
t o l o n g t e r m s o u r gas f l a r i n g , n e a r V a l l e y v i e w , 
A l b e r t a : f i n a l r e p o r t . A l b e r t a R e s e a r c h 
Management D i v i s i o n RMD R e p o r t 83/18. 

A b s t r a c t : Samples, c o n s i s t i n g of s t a c k g a s , ambient a i r , 
r a i n , s u r f a c e w a t e r s , s o i l , v e g e t a t i o n , c r o p s e e d s and 
f e r t i l i z e r s f r o m t h e V a l l e y v i e w a r e a of A l b e r t a , were 
a n a l y s e d f o r t h e i r s u l p h u r c o n c e n t r a t i o n and i s o t o p i c 
abundance. S u b s t a n t i a l q u a n t i t i e s of s u l p h u r from s o u r gas 
f l a r i n g o p e r a t i o n s were f o u n d . The r e p o r t recommends 
i n c r e a s e d s a m p l i n g of s u l p h u r compounds and m o n i t o r i n g of 
e f f e c t s on s o i l s and v e g e t a t i o n of the s o u r gas p r o c e s s i n g 
p l a n t . 



GENERAL 

Legge, A.H., E.M. van Z. Bakker, J r . , E. Peake, and D.C. 
L i n d s a y , 1980. The o x i d e s o f n i t r o g e n and t h e i r 
i n t e r a c t i o n s i n the e n v i r o n m e n t : a r e v i e w . A 
f i n a l r e p o r t s u b m i t t e d to t h e R e s e a r c h 
S e c r e t a r i a t , A l b e r t a E n v i r o n m e n t . 169pp. 

A b s t r a c t : T h i s i s a d i s c u s s i o n of the i m p a c t s on s o i l s , 
v e g e t a t i o n , and human h e a l t h of e m i s s i o n s of n i t r o g e n o x i d e s 
w i t h r e f e r e n c e t o A l b e r t a . M a j o r s o u r c e s a r e t h e r m a l power 
p l a n t s and the C a l g a r y and Edmonton u r b a n a r e a s . The 
A t h a b a s c a o i l sands w i l l become a more i m p o r t a n t e m i s s i o n s 
s o u r c e . 

MacDonald, W.R., and H.S. Sandhu, eds., 1975. P r o c e e d i n g s o f 
A l b e r t a s u l p h u r gas r e s e a r c h workshop I I . H e l d 
at E n v i r o n m e n t a l S c i e n c e s C e n t r e , K a n a n a s k i s , 
A l b e r t a , J a n u a r y 16-17, 1975. J o i n t l y s p o n s o r e d 
by A l b e r t a E n v i r o n m e n t R e s e a r c h S e c r e t a r i a t and 
U n i v e r s i t y of C a l g a r y E n v i r o n m e n t a l S c i e n c e s 
C e n t r e . 174pp. 

A b s t r a c t : These a r e the p r o c e e d i n g s of a workshop h e l d to 
d i s c u s s the e f f e c t s o f e m i s s i o n s from the A l b e r t a p e t r o l e u m 
i n d u s t r y . 

Marmorek, D.R., D . B e r n a r d , and M.L. J o n e s , C.S. D a v i s , 
N.W. R e i d , A.R. F r i d k i n , and R. C a t o n , 1986. 
T a r g e t l o a d i n g s f o r a c i d i c d e p o s i t i o n i n w e s t e r n 
Canada: a s y n t h e s i s o f a v a i l a b l e i n f o r m a t i o n . 
P r e p a r e d by ESSA E n v i r o n m e n t a l and S o c i a l Systems 
A n a l y s t s L t d . and C o n c o r d S c i e n t i f i c C o r p o r a t i o n . 
F i n a l r e p o r t to the Western T a r g e t L o a d i n g 
P l a n n i n g Group and the N a t i o n a l R e s e a r c h C o u n c i l 
A s s o c i a t e Committee on S c i e n t i f i c C r i t e r i a f o r 
E n v i r o n m e n t a l Q u a l i t y . 

A b s t r a c t : T h i s r e p o r t r e v i e w s i n f o r m a t i o n on the r i s k s and 
e f f e c t s o f a c i d i c d e p o s i t i o n to e c o s y s t e m s of w e s t e r n Canada 
and the N o r t h w e s t T e r r i t o r i e s . The e f f e c t s on a g r i c u l t u r e , 
f o r e s t s , a q u a t i c s y s t e m s , and w e t l a n d s a r e d i s c u s s e d . The 
r e p o r t s u g g e s t s a c o u r s e o f a c t i o n to d e t e r m i n e the l e v e l , o r 
l e v e l s , of a c i d i c d e p o s i t i o n t h a t w i l l e n d anger th e 
e n v i r o n m e n t . 
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GENERAL 

Maynard, D.G., P.A. A d d i s o n , and K.A. Kennedy, 1983 . Impact 
of e l e m e n t a l s u l f u r d u s t d e p o s i t i o n on s o i l s and 
v e g e t a t i o n o f P i n u s - c o n t r a t a s t a n d s i n west 
c e n t r a l A l b e r t a , Canada. A q u i l o , S e r . B o t a n i c a 
19(2):314-3 25. 

A b s t r a c t : Compared w i t h c o n t r o l s i t e s , two s i t e s c l o s e (200 
m) to s u l p h u r d u s t s o u r c e s showed h i g h e r t o t a l and w a t e r 
s o l u b l e s u l p h u r c o n t e n t s i n the s o i l , l o w e r s o i l pH l e v e l s , 
and l o s s of Mg and Mn from the LFH h o r i z o n . T h e r e was a 
r e d u c t i o n i n c o v e r and c o m p o s i t i o n of t h e p l a n t community. 

Maynard, D.G., P.A. A d d i s o n , and K.A. Kennedy, 1983. 
E l e m e n t a l s u l p h u r d u s t d e p o s i t i o n on s o i l and 
v e g e t a t i o n o f l o d g e p o l e p i n e s ands i n w e s t -
c e n t r a l A l b e r t a . JEn R e s o u r c e s and Dynamics o f 
t h e B o r e a l Zone, e d i t e d by R.W. Wein et a l , 
A s s o c i a t i o n o f C a n a d i a n U n i v e r s i t i e s f o r N o r t h e r n 
S t u d i e s , Ottawa. Pp. 458-464. 

A b s t r a c t : The i n f l u e n c e of the a d d i t i o n of e l e m e n t a l s u l p h u r 
d u s t on f o r e s t v e g e t a t i o n and s o i l s i n w e s t - c e n t r a l A l b e r t a 
was s t u d i e d . Compared w i t h the two s i t e s f u r t h e r away, the 
two w i t h i n 200 m of the s u l p h u r d u s t s o u r c e s had h i g h e r s o i l 
s u l p h u r c o n t e n t s and l o w e r s o i l pH l e v e l s . S u l p h u r d e p o s i t i o n 
r e s u l t e d i n an a l m o s t c o m p l e t e e l i m i n a t i o n of the mosses and 
a r e d u c t i o n i n t h e h e r b c o v e r . 

N o r t h w e s t A s s o c i a t i o n f o r E n v i r o n m e n t a l S t u d i e s , 1984. 
A c r o s s t h e b o r d e r : t r a n s b o u n d a r y e n v i r o n m e n t a l 
i s s u e s i n t h e P a c i f i c N o r t h w e s t : th e t h i r d a n n u a l 
c o n f e r e n c e o f t h e N o r t h w e s t A s s o c i a t i o n f o r 
E n v i r o n m e n t a l S t u d i e s , November 1-3, 1984, 
V i c t o r i a , B.C. Program w i t h a b s t r a c t s . 

A b s t r a c t : T h i s c o n f e r e n c e program c o n t a i n s a b s t r a c t s of 
p a p e r s on p o l l u t i o n p r o b l e m s o f B r i t i s h C o l u m b i a and the 
U n i t e d S t a t e s P a c i f i c N o r t h w e s t . I n c l u d e d i n t h i s c o n f e r e n c e 
was an a c i d r a i n symposium. 

R o t h , P., C. B l a n c h a r d , J . H a r t e , H. M i c h a e l s , and M. 
E l - A s h r y , 1985. The A m e r i c a n West's a c i d r a i n 
t e s t . World R e s o u r c e s I n s t i t u t e R e s e a r c h R e p o r t 
No. 1 . 

A b s t r a c t : T h i s r e p o r t on a c i d i c d e p o s i t i o n , and on e m i s s i o n s 
of s u l p h u r d i o x i d e and o x i d e s of n i t r o g e n , i n the w e s t e r n 
U n i t e d S t a t e s m e n t i o n s th e pH l e v e l s of p r e c i p i t a t i o n i n the 
V a n c o u v e r a r e a and the F r a s e r V a l l e y . 



GENERAL 

S a n d e r s o n , K., 1984. A c i d - f o r m i n g e m i s s i o n s : t r a n s p o r t a t i o n 
and e f f e c t s . E n v i r o n m e n t a l C o u n c i l o f A l b e r t a 
S t a f f R e p o r t ECA-ST/1. 

A b s t r a c t : T h i s r e p o r t r e v i e w s the r e l a t i o n s h i p between the 
h y d r o l o g i c c y c l e and a i r p o l l u t i o n . I t d i s c u s s e s t h e e f f e c t s 
and t r a n s p o r t of a c i d e m i s s i o n s . A l b e r t a ' s p o s i t i o n 
c o n c e r n i n g a t m o s p h e r i c t r a n s p o r t of p o l l u t a n t s i s c o n s i d e r e d , 
as w e l l as t h e j u r i s d i c t i o n a l a s p e c t s . 

Sandhu, H.S., and R.G. W i l s o n , 1987. Management s t r a t e g y f o r 
a c i d i c d e p o s i t i o n i n w e s t e r n and n o r t h e r n Canada. 
S u b m i t t e d t o E n v i r o n m e n t a l Management. 

A b s t r a c t : T h i s i s a o v e r v i e w of government r e s e a r c h and 
m o n i t o r i n g programmes, and of j o i n t government s t r a t e g y f o r 
management of a c i d i c d e p o s i t i o n west o f O n t a r i o . 

Sandhu, H.S., and L. B l o w e r , 1986. A c i d - f o r m i n g e m i s s i o n s i n 
A l b e r t a , Canada. E n v i r o n m e n t a l Management 
1 0 ( 5 ) :689-696. 

A b s t r a c t : T h i s p a p e r examines the t r a n s p o r t , d e p o s i t i o n , and 
e f f e c t s of s u l p h u r d i o x i d e and n i t r o g e n o x i d e s e m i s s i o n s i n 
A l b e r t a . Because of the d r y , c o l d , c o n t i n e n t a l c l i m a t e o f 
A l b e r t a , d r y s u l p h a t e o r s u l p h u r d e p o s i t i o n i s e q u a l l y o r 
more i m p o r t a n t t h a n wet d e p o s i t i o n . The d e v e l o p m e n t of 
a t m o s p h e r i c t a r g e t l o a d i n g s f o r A l b e r t a e n v i r o n m e n t a l 
c o n d i t i o n s i s recommended f o r the p r o t e c t i o n of s e n s i t i v e 
a q u a t i c e c o s y s t e m s from f u t u r e a c i d r a i n damage. 

Sandhu, H.S., J.R. C l e m e n t s , and B.L. M a g i l l , 1982. A c i d 
f o r m i n g e m i s s i o n s i n A l b e r t a and t h e i r e c o l o g i c a l 
e f f e c t s : P r o c e e d i n g s o f t h e March 9 t o 12, 1982, 
Edmonton symposium/workshop p r o c e e d i n g s . A l b e r t a 
E n v i r o n m e n t , R e s e a r c h Management D i v i s i o n . 

A b s t r a c t : These a r e t h e p r o c e e d i n g s o f a 1982 symposium 
c o s p o n s o r e d by A l b e r t a Department of the E n v i r o n m e n t , the 
C a n a d i a n P e t r o l e u m A s s o c i a t i o n , and the O i l Sands 
E n v i r o n m e n t a l Study Group. The a t m o s p h e r i c t r a n s p o r t and 
c h e m i s t r y of A l b e r t a p e t r o l e u m i n d u s t r y s u l p h u r d i o x i d e 
e m i s s i o n s , the c h e m i s t r y o f the plumes, i m p a c t s o f t h e s e 
e m i s s i o n s on t h e e n v i r o n m e n t , and the e f f e c t s on human h e a l t h 
were d i s c u s s e d . 
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GENERAL 

Sandhu, H.S., A.H. Legge, J . I . P r i n g l e , and S. Vance, e d s . , 
1987. A c i d f o r m i n g e m i s s i o n s i n A l b e r t a and 
t h e i r e c o l o g i c a l e f f e c t s : P r o c e e d i n g s of t h e 
Second Symposium/Workshop, 1986 May 12-15, 
C a l g a r y , A l b e r t a . P r e p a r e d by A l b e r t a 
E n v i r o n m e n t , R e s e a r c h Management D i v i s i o n and 
U n i v e r s i t y of C a l g a r y , K a n a n a s k i s C e n t r e f o r 
E n v i r o n m e n t a l R e s e a r c h . 478 pp. 

A b s t r a c t : The symposium was s p o n s o r e d by A l b e r t a E n v i r o n m e n t , 
R e s e a r c h Management D i v i s i o n , the C a n a d i a n P e t r o l e u m 
A s s o c i a t i o n , the A l b e r t a E n ergy R e s o u r c e s C o n s e r v a t i o n B o a r d 
and the U n i v e r s i t y o f C a l g a r y K a n a n a s k i s C e n t r e f o r 
E n v i r o n m e n t a l R e s e a r c h . The p r o c e e d i n g s c o n t a i n p a p e r s on 
the e x t e n t of a c i d e m i s s i o n s i n A l b e r t a , the e n v i r o n m e n t a l 
and human h e a l t h r i s k s of t h e s e e m i s s i o n s , as w e l l as p a p e r s 
on a c i d i c d e p o s i t i o n . 

Sandhu, H.S., and M. Nyborg, e d s . , 1978. P r o c e e d i n g s o f t h e 
A l b e r t a s u l p h u r gas r e s e a r c h workshop I I I : 
t e c h n i c a l summary and l i s t o f p a r t i c i p a n t s . H e l d 
a t t h e U n i v e r s i t y of A l b e r t a , Edmonton, November 
17-18, 1977. J o i n t l y s p o n s o r e d by A l b e r t a 
E n v i r o n m e n t R e s e a r c h S e c r e t a r i a t and A l b e r t a 
I n s t i t u t e of P e d o l o g y . 20pp. 

A b s t r a c t : T h i s i s a summary of the p r o c e e d i n g s of a workshop 
on s u l p h u r d i o x i d e e m i s s i o n s i n A l b e r t a . 

Sandhu, H.S., and M. Nyborg, e d s . , 1978. P r o c e e d i n g s o f t h e 
A l b e r t a s u l p h u r gas r e s e a r c h workshop I I I . H e l d 
a t the U n i v e r s i t y of A l b e r t a , Edmonton, November 
17-18, 1977. J o i n t l y s p o n s o r e d by A l b e r t a 
E n v i r o n m e n t R e s e a r c h S e c r e t a r i a t and A l b e r t a 
I n s t i t u t e of P e d o l o g y . 335pp. 

A b s t r a c t : A workshop was h e l d to d i s c u s s the e f f e c t s of 
i n d u s t r i a l s u l p h u r d i o x i d e e m i s s i o n s r e s u l t i n g from A l b e r t a ' s 
p e t r o l e u m i n d u s t r y . T o p i c s i n c l u d e d a t m o s p h e r i c d i s p e r s i o n 
and c h e m i s t r y , and the e f f e c t s of t h e s e e m i s s i o n s on s o i l s , 
v e g e t a t i o n and human h e a l t h . 
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GENERAL 

Shewchuk, S.R., 1986. R a i n , snow and l a k e w a t e r c h e m i s t r y on 
and n e a r t h e P r e c a m b r i a n S h i e l d o f w e s t e r n 
Canada. Water, A i r , and S o i l P o l l u t i o n 3 0 ( 1 -
2) : 115-123. 

A b s t r a c t : T h i s p a p e r d i s c u s s e s the r e s u l t s o f r e g i o n a l 
s u r v e y s of r a i n , snow and l a k e w a t e r c h e m i s t r y i n s e v e r a l 
l o c a t i o n s i n w e s t e r n Canada t h a t a r e c o n s i d e r e d s e n s i t i v e to 
a c i d i c d e p o s i t i o n and a r e w i t h i n s e v e r a l h u n d r e d k i l o m e t e r s 
o f major p o i n t s o u r c e e m i t t e r s o f s u l p h u r d i o x i d e . 

Shewchuk, S.R., 1983. An a c i d d e p o s i t i o n p e r s p e c t i v e f o r t h e 
N o r t h w e s t T e r r i t o r i e s . S c i e n c e A d v i s o r y B oard of 
the N o r t h w e s t T e r r i t o r i e s C o n t r a c t R e p o r t No. 8. 

A b s t r a c t : T h i s r e p o r t r e v i e w s a c i d i c d e p o s i t i o n i n the 
No r t h w e s t T e r r i t o r i e s and a t m o s p h e r i c f l o w s i n t h e r e g i o n . 
The s e n s i t i v i t y of t e r r e s t r i a l and a q u a t i c e c o s y s t e m s of t h e 
N o r t h w e s t T e r r i t o r i e s t o a c i d i c d e p o s i t i o n i s d i s c u s s e d . 

Shewchuk, S.R., Z.M. A b o u g u e n d i a , F.M. A t t o n , and J . D u b l i n , 
1981. T r a n s p o r t of a c i d f o r m i n g e m i s s i o n s and 
p o t e n t i a l e f f e c t s of d e p o s i t i o n i n n o r t h e a s t e r n 
A l b e r t a and n o r t h e r n S a s k a t c h e w a n : a p r o b l e m 
a n a l y s i s . S askatchewan R e s e a r c h C o u n c i l 
T e c h n i c a l R e p o r t No. 122. 

A b s t r a c t : T h i s r e p o r t d i s c u s s e s the t r a n s p o r t and d e p o s i t i o n 
o f e m i s s i o n s i n n o r t h e a s t e r n A l b e r t a and n o r t h e r n 
S a s k a t c h e w a n . I t a s s e s s e s the s e n s i t i v i t y o f s o i l s , 
v e g e t a t i o n , and a q u a t i c s y s tems i n the s t u d y a r e a to f u t u r e 
a c i d i c d e p o s i t i o n . 

Summers, P.W., 1980. Note on the p o t e n t i a l f o r a c i d r a i n i n 
w e s t e r n Canada. A t m o s p h e r i c E n v i r o n m e n t S e r v i c e 
R e p o r t AQRB-80-015-ARQD. U n p u b l i s h e d m a n u s c r i p t . 

A b s t r a c t : T h i s r e p o r t g i v e s an o v e r v i e w of the p o t e n t i a l f o r 
a c i d r a i n i n w e s t e r n Canada, and compares t h e d i f f e r e n c e s 
between w e s t e r n and e a s t e r n Canada i n e m i s s i o n s , m e t e o r o l o g y , 
and e c o s y s t e m s e n s i t i v i t y . 

T a y l o r , G.J., 1981. A c i d p r e c i p i t a t i o n : a p o s s i b l e 
c o n s e q u e n c e o f d e v e l o p i n g t h e A t h a b a s c a O i l 
Sands. U n i v e r s i t y of C a l g a r y , F a c u l t y of 
E n v i r o n m e n t a l D e s i g n M.E.Des. T h e s i s . 

A b s t r a c t : Not a v a i l a b l e . 
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GENERAL 

Walmsley, M.E., 1985. A c i d r a i n r e s e a r c h and m o n i t o r i n g 
s t u d i e s i n B r i t i s h C o l u m b i a , Yukon and t h e U.S. 
P a c i f i c N o r t h w e s t : a r e v i e w o f o n - g o i n g and 
p l a n n e d s t u d i e s . P r e p a r e d by P e d o l o g y 
C o n s u l t a n t s f o r C a n a d i a n F o r e s t r y S e r v i c e , 
V i c t o r i a . B.C. 

A b s t r a c t : T h i s r e p o r t l i s t s a c i d r a i n - r e l a t e d r e s e a r c h 
s t u d i e s b e i n g c o n d u c t e d by a g e n c i e s i n B r i t i s h C o l u m b i a , 
W a s h i n g t o n , and Oregon. I t c o n t a i n s i n f o r m a t i o n on r e s e a r c h 
methods and o b j e c t i v e s , p r o b l e m s e n c o u n t e r e d , and 
a c h i e v e m e n t s . The r e s e a r c h i n c l u d e s s t u d i e s o f a c i d r a i n 
e f f e c t s on f o r e s t s , s o i l s , w a t e r q u a l i t y , and a i r q u a l i t y . 

Wotton, D.L., and G.D. Hogan, 1981. The e f f e c t s o f 
a t m o s p h e r i c e m i s s i o n s from t h e Thompson m i n i n g 
and s m e l t i n g i n d u s t r y i n f o r e s t v e g e t a t i o n and 
s o i l s . S u b m i s s i o n t o the C l e a n E n v i r o n m e n t 
Commission of the P r o v i n c e of M a n i t o b a , O c t o b e r 
1981 . 

A b s t r a c t : The e f f e c t s of s u l p h u r d i o x i d e and heavy m e t a l 
e m i s s i o n s were s t u d i e d i n the v i c i n i t y of Thompson, M a n i t o b a 
M e t a l l e v e l s were f o u n d to be p r e v e n t i n g the r e g e n e r a t i o n of 
s t a n d s by s e e d l i n g s at s i t e s c l o s e r t h a n 5 km t o the s m e l t e r 
S u l p h u r e m i s s i o n s do not a p p e a r to have c a u s e d s o i l 
a c i d i f i c a t i o n . The pH v a l u e s of p r e c i p i t a t i o n c o u l d not be 
r e l a t e d to d i s t a n c e of s t u d y s i t e s from the s m e l t e r . 
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EMISSIONS 

NATURAL AND ANTHROPOGENIC EMISSIONS 

B e n n e t t , R . C , 1981, Summary of e m i s s i o n s , a i r q u a l i t y and 
m e t e o r o l o g y f o r t h e Peace r e g i o n . B r i t i s h 
C o l u m b i a M i n i s t r y of E n v i r o n m e n t , A s s e s s m e n t and 
P l a n n i n g D i v i s i o n Working Paper 1981-01-01. 

A b s t r a c t : T h i s i s a summary o f r e l e v a n t e x i s t i n g i n f o r m a t i o n 
to a l l o w a p r e l i m i n a r y a s s e s s m e n t of a n t h r o p o g e n i c e m i s s i o n s 
on p r e c i p i t a t i o n c h e m i s t r y i n the Peace r e g i o n . E m i s s i o n s o f 
s u l p h u r d i o x i d e were f o u n d to be a l l r e l a t e d to t h e o i l and 
gas i n d u s t r y , w i t h the b u l k coming from n a t u r a l gas p r o c e s s i n g 
p l a n t s at F o r t N e l s o n , T a y l o r and H a s l e r F l a t s . 

C i r r u s C o n s u l t a n t s and T e c h n o l o g y R e s o u r c e , I n c . , 1987. 
G r e a t e r V a n c o u v e r R e g i o n a l D i s t r i c t a r e a s o u r c e 
e m i s s i o n i n v e n t o r y . Volume I . Summary of 
r e s u l t s . P r e p a r e d f o r G r e a t e r V a n c o u v e r R e g i o n a l 
D i s t r i c t P r o j e c t 535. 

A b s t r a c t : Not a v a i l a b l e 

C o l l e y , D.G., R.W. Poon, M.J. Z e l e n s k y , and L. Z a n z o t t o , 
1983. A l b e r t a o x i d e s o f n i t r o g e n e m i s s i o n s 
f o r e c a s t : 1980 t o 2000. P r e p a r e d by W e s t e rn 
R e s e a r c h D i v i s i o n of Bow V a l l e y R e s o u r c e S e r v i c e s 
L t d . A l b e r t a E n v i r o n m e n t R e s e a r c h Management 
D i v i s i o n R e p o r t RMD 83/26. 

A b s t r a c t : Two growth s c e n a r i o s f o r A l b e r t a , one assuming h i g h 
economic growth and the o t h e r l o w e r g r o w t h , were us e d i n t h e 
p r e p a r a t i o n o f a f o r e c a s t of e m i s s i o n s of o x i d e s o f n i t r o g e n . 
The r e p o r t e s t i m a t e s e m i s s i o n s l e v e l s a t t a i n a b l e t h r o u g h use 
o f the b e s t p r a c t i c a b l e and the b e s t a v a i l a b l e t e c h n o l o g i e s . 
In b o t h of t h e growth s c e n a r i o s , t r a n s p o r t a t i o n s o u r c e s a r e 
the most s i g n i f i c a n t s o u r c e s o f o x i d e s o f n i t r o g e n e m i s s i o n s . 
The n a t u r a l gas i n d u s t r y i s t h e s e c o n d most s i g n i f i c a n t 
s o u r c e . 

G i z y n , W.I., 1980. The c h e m i s t r y and i m p a c t o f t h e 
b i t u m i n o u s s h a l e f i r e s a t t h e Smoking H i l l s , 
N.W.T. 

A b s t r a c t : B i t u m i n o u s s h a l e d e p o s i t s i n t h e s e a c l i f f s on the 
e a s t e r n s i d e of the Cape B a t h u r s t p e n i n s u l a a r e u n d e r g o i n g 
s p o n t a n e o u s c o m b u s t i o n . The r e s u l t i n g e m i s s i o n s , i n t h e form 
of smoke plumes, c o n s i s t o f s u l p h u r d i o x i d e , a c i d a e r o s o l s , 
p a r t i c u l a t e s and w a t e r v a p o u r . There a r e s u f f i c i e n t 
s i m i l a r i t i e s between t h e s e s h a l e f i r e s and a n t h r o p o g e n i c 
c o m b u s t i o n p r o c e s s e s t o make t h i s s t u d y u s e f u l i n p r e d i c t i n g 
t h e c o n s e q u e n c e s of l o n g - t e r m a c i d d e p o s i t i o n t o an a r c t i c 
e n v i r o n m e n t . 
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EMISSIONS 

G r e a t e r V a n c o u v e r R e g i o n a l D i s t r i c t , P o l l u t i o n C o n t r o l , 1987. 
1985 Lower M a i n l a n d e m i s s i o n i n v e n t o r y : p o i n t 
s o u r c e s . Volume I . P r e p a r e d f o r B r i t i s h 
C o l u m b i a M i n i s t r y o f E n v i r o n m e n t and P a r k s , 
V i c t o r i a , B r i t i s h C o l u m b i a . 

A b s t r a c t : Not a v a i l a b l e 

J a c k s o n , A.L., and A.W. S c h u l t z , 1987. Summary o f e m i s s i o n 
i n v e n t o r y o f a t m o s p h e r i c s u l p h u r d i o x i d e , 
n i t r o g e n d i o x i d e , p a r t i c u l a t e and l e a d p o l l u t a n t s 
w i t h i n t h e P r o v i n c e o f M a n i t o b a f o r 1983-1985. 
M a n i t o b a E n v i r o n m e n t a l C o n t r o l S e r v i c e s , 
E n v i r o n m e n t a l Management D i v i s i o n . U n p u b l i s h e d 
r e p o r t . 

A b s t r a c t : T h i s r e p o r t e s t i m a t e s e m i s s i o n s of s u l p h u r d i o x i d e , 
n i t r o g e n d i o x i d e , p a r t i c u l a t e s and l e a d i n the P r o v i n c e of 
M a n i t o b a f o r the y e a r s 1983-1985. T h i s i n v e n t o r y i n c l u d e s 
m a j o r i n d u s t r i a l s o u r c e s , power g e n e r a t i n g s t a t i o n s , and 
i n d u s t r i a l p o i n t s o u r c e s . E m i s s i o n c a l c u l a t i o n s were b a s e d 
on s t a c k s a m p l i n g s u r v e y s . When s p e c i f i c d a t a were 
u n a v a i l a b l e , e m i s s i o n e s t i m a t e s were made u s i n g c u r r e n t l y 
a c c e p t e d methods. 

K e s h v a n i , K.A., 1984. S o u r c e t e s t i n g code f o r t h e 
measurement o f e m i s s i o n s o f s u l p h u r i c a c i d m i s t 
and s u l p h u r d i o x i d e f r o m s t a t i o n a r y s o u r c e s . 
Rev. B.C. M i n i s t r y of E n v i r o n m e n t , A i r Q u a l i t y 
E n g i n e e r i n g U n i t MOE Manual 6. 

A b s t r a c t : T h i s code p r e s e n t s s i x s t a n d a r d t e s t methods f o r 
measurement of e m i s s i o n s of s u l p h u r i c a c i d m i s t ( i n c l u d i n g 
s u l p h u r t r i o x i d e ) and s u l p h u r d i o x i d e s i m u l t a n e o u s l y o r 
s u l p h u r d i o x i d e a l o n e from s t a t i o n a r y s o u r c e s . These methods 
a r e t o be u s e d to o b t a i n d a t a r e q u i r e d u n d e r the Waste 
Management A c t o f the P r o v i n c e o f B r i t i s h C o l u m b i a . 

K o l o m e i c h u k , R . J . , 1977. D e t e r m i n a t i o n o f g a s e o u s e m i s s i o n s 
f r o m P o l a r Gas a c t i v i t i e s and f a c i l i t i e s . 
P r e p a r e d by Dames and Moore f o r P o l a r Gas 
L i m i t e d , T o r o n t o , O n t a r i o . 

A b s t r a c t : T h i s r e p o r t p r e d i c t s c o n c e n t r a t i o n s o f n i t r o g e n 
o x i d e s , c a r b o n monoxide, s u l p h u r d i o x i d e , and h y d r o c a r b o n s 
e m i t t e d by s t a t i o n a r y and m o b i l e equipment to be o p e r a t e d by 
P o l a r Gas. I t compares t h e p r e d i c t e d ambient c o n c e n t r a t i o n s 
o f a i r c o n t a m i n a n t s w i t h c o n c e n t r a t i o n s g i v e n i n f e d e r a l and 
p r o v i n c i a l o b j e c t i v e s , c r i t e r i a and s t a n d a r d s . The r e p o r t 
a l s o a n a l y s e s the p r o b a b i l i t y of the f o r m a t i o n o f i c e f o g a t 
c o l d t e m p e r a t u r e s . 
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EMISSIONS 

K o t t u r i , M.S.. 1980. The c o r r o s i o n r a t e s of m e t a l s exposed 
t o p u l p - m i l l and s m e l t e r e m i s s i o n s . B r i t i s h 
Columbia M i n i s t r y of Environment. E n v i r o n m e n t a l 
S t u d i e s Branch, V i c t o r i a , B r i t i s h Columbia. 

A b s t r a c t : S m a l l a i r c r a f t parked i n the v i c i n i t y of a p u l p -
m i l l and a s m e l t e r near C a s t l e g a r , B.C. have showed some body 
c o r r o s i o n . M e t a l s , i n c l u d i n g a i r c r a f t - b o d y specimens, were 
t e s t e d f o r c o r r o s i o n i n both s m e l t e r and p u l p - m i l l e m i s s i o n s . 
The c o r r o s i o n r a t e s of the n o n f e r r o u s m e t a l s were found to be 
c o r r e l a t e d w i t h the s u l p h u r d i o x i d e c o n c e n t r a t i o n s at the 
i n d u s t r i a l s i t e s . 

Krouse, H.R., and J.W. Case. 1982. S u l p h u r i s o t o p e t r a c i n g 
of a c i d f o r m i n g e m i s s i o n s i n t o the environment of 
A l b e r t a * For p r e s e n t a t i o n to Symposium A c i d 
Forming E m i s s i o n s i n A l b e r t a and t h e i r E c o l o g i c a l 
E f f e c t s . Edmonton, A l b e r t a . March 10-12, 1982. 

A b s t r a c t : S u l p h u r e m i s s i o n s from sour gas p r o c e s s i n g p l a n t s 
i n A l b e r t a have a h i g h e r p r o p o r t i o n of Sulphur-34 than the 
s u r r o u n d i n g environment has. The p r o p o r t i o n of t h i s i s o t o p e 
i n t r e e s , l i c h e n s , the s o i l , and the atmosphere i s used to 
t r a c e s u l p h u r compounds from sour gas e m i s s i o n s and to show 
the i n f l u x of s u l p h u r from the e m i s s i o n s i n t o the 
environment. 

Howard. G.L.. and G . Underwood, 1985. Saskatchewan a i r 
e m i s s i o n i n v e n t o r y of s u l p h u r d i o x i d e and 
n i t r o g e n o x i d e s - 1983. Saskatchewan 
Environment, A i r P o l l u t i o n C o n t r o l Branch, 
R e g i n a . Saskatchewan. 

A b s t r a c t : T h i s i n v e n t o r y p r o v i d e s i n f o r m a t i o n on Saskatchewan 
s u l p h u r d i o x i d e and n i t r o g e n o x i d e e m i s s i o n s . I n c r e a s e s i n 
these e m i s s i o n s were due to i n c r e a s e d power g e n e r a t i o n and 
i n c r e a s e d f u e l consumption. 

Leung, T.B., and W.D. B o c k h a r t , 1983. S u l p h u r d i o x i d e 
e m i s s i o n i n v e n t o r y of B r i t i s h Columbia f o r 1982. 
B.C. M i n i s t r y of Environment MOE Working Report 
3. 

A b s t r a c t : T h i s r e p o r t summarizes 1982 s u l p h u r d i o x i d e 
e m i s s i o n s r e c o r d s f o r a l l r e g i o n s of B r i t i s h Columbia as p a r t 
of the M i n i s t r y of Environment a c i d p r e c i p i t a t i o n m o n i t o r i n g 
programme. E m i s s i o n s l e v e l s f o r the p r o v i n c e are a n a l y s e d by 
r e g i o n and by i n d u s t r y . 
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McKinnon. A l l e n & A s s o c i a t e s L t d . , 1976. Effects of Shell 
Waterton Gas Plant on s o i l s , waters and r a i n f a l l . 
P r e p a r e d f o r A l b e r t a Environment, Edmonton. 

A b s t r a c t : The purpose of t h i s r e p o r t i s to p r o v i d e the 
r e s u l t s of the long-term m o n i t o r i n g of a i r b o r n e e m i s s i o n 
e f f e c t s on an a g r i c u l t u r a l community i n the v i c i n i t y of major 
source of S0». The r e p o r t a n a l y s e s d a t a c o l l e c t e d p r i o r to 
i m p l e m e n t a t i o n of S h e l l ' s t a i l - g a s cleanup (S.C.O.T.) 
p r o c e s s . 

P e t e r s . R.R.. and H.S. Sandhu. 1980. Nitrogen oxides 
emissions for Alberta: 1976 to 1979. A l b e r t a 
Environment, Research Management D i v i s i o n Report 
RMD-80/3. 

A b s t r a c t : T h i s i n v e n t o r y r e p o r t s e s t i m a t e d n i t r o g e n o x i d e s 
e m i s s i o n s from major A l b e r t a s o u r c e s . E x i s t i n g m o n i t o r i n g 
i s i n s u f f i c i e n t f o r computing p r e c i s e v a l u e s of n i t r o g e n 
o x i d e s e m i s s i o n s . E s t i m a t e s based on s t a c k s u r v e y s and 
e x t r a p o l a t i o n s are not p r e c i s e . 

Reeve, K.E., 1984. Source testing for su l f u r dioxide gas and 
s u l f u r i c acid mist emissions from Border Chemical 
Company Limited, Day Street and Gunn Road, 
Winnipeg, Manitoba. Manitoba E n v i r o n m e n t a l 
C o n t r o l S e r v i c e s , E n v i r o n m e n t a l Management 
D i v i s i o n , Winnipeg. 

A b s t r a c t : I n J u l y 1984 a s e r i e s of i s o k i n e t i c s ource e m i s s i o n 
t e s t s were conducted on the a b s o r p t i o n tower s t a c k at Border 
Chemical Company L i m i t e d . 

Reeve, K.E., 1983. Source emission testing for sulfu r 
dioxide and s u l f u r i c a c i d mist at Canada Metal 
Co. Ltd., Winnipeg, Manitoba, 1982. Manitoba 
E n v i r o n m e n t a l C o n t r o l S e r v i c e s , E n v i r o n m e n t a l 
Management D i v i s i o n , 1983. 

A b s t r a c t : I n June 1982 a s e r i e s of s u b - i s o k i n e t i c source 
e m i s s i o n t e s t s were conducted on the r e v e r b e r a t o r y f u r n a c e 
baghouse exhaust s t a c k of the Canada M e t a l Co. L t d . , 
Winnipeg. 

Sandhu, H.S., 1979. Industrial sulphur emissions for 
Alberta: 1974-1978. A l b e r t a Environment, 
Research S e c r e t a r i a t . 

A b s t r a c t : The A l b e r t a Environment Research S e c r e t a r i a t 
c o m p i l e d i n f o r m a t i o n on s u l p h u r e m i s s i o n s f o r the P r o v i n c e of 
A l b e r t a . T h i s r e p o r t c o n t a i n s t a b l e s l i s t i n g the s u l p h u r 
e m i s s i o n s from i n d u s t r i e s o p e r a t i n g i n A l b e r t a f o r the p e r i o d 
1974-1978. 
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Shelfentook, W., 1978. An in v e n t o r y system f o r atmospheric 
emissions i n the AOSERP study a r e a . Prepared by 
SNC Tottrup S e r v i c e s L t d . f o r A l b e r t a O i l Sands 
Environmental Research Program P r o j e c t ME 2.2. 

A b s t r a c t : T h i s r e p o r t d e s c r i b e s the invento r y system 
developed to provide a comprehensive data base f o r AOSERP 
study area emissions considered to be of environmental 
concern. A f t e r the entry of data from an e v a l u a t i o n of 
man-related a c t i v i t i e s and n a t u r a l processes i n t o a 
computerized data r e t r i e v a l system, an e v a l u a t i o n of the data 
showed organic emissions to be l a r g e l y of n a t u r a l o r i g i n , as 
are s u b s t a n t i a l q u a n t i t i e s of ammonia and oxides of n i t r o g e n . 
I n d u s t r i a l development was the main cause of the other 
emissions. 

The Environmental A p p l i c a t i o n s Group L i m i t e d , P i l o r u s s o 
Research A s s o c i a t e s Inc., and Kent Engineering 
L i m i t e d , 1987. Lower Mainland mobile source 
emission inc. Volume I: Emission summary. 
Prepared f o r Greater Vancouver Regional D i s t r i c t . 

A b s t r a c t : Not a v a i l a b l e 

Woo, D., comp.. 1986. Western Canada sulphur dioxide and 
nitrogen oxides atmospheric emission inventory 
methods manual. 1986 e d i t i o n . Prepared f o r the 
Western Canada A i r Emission Inventory Working 
Group. 

A b s t r a c t : This a c o m p i l a t i o n of standard procedures i n 
prep a r i n g atmospheric emission i n v e n t o r i e s f o r sulphur 
d i o x i d e and n i t r o g e n oxides. Methods of c a l c u l a t i n g 
emissions are d e s c r i b e d . The use of these methods i n area 
source and point source methodologies i s d i s c u s s e d . 
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ATMOSPHERIC PROCESSES 

ATMOSPHERIC PHYSICAL AND CHEMICAL PROCESSES 

Agnew, T., J.D. Reid, and D. Faulkner, 1982. An AES 
modelling study of medium-range t r a n s p o r t of Hat 
Creek Power Plant emissions and t h e i r impacts. 
Report: AQRB-82-001-M. Atmospheric Environment 
S e r v i c e , A i r Q u a l i t y and Inter-Environmental 
Research Branch, Downsview, O n t a r i o . Unpublished 
manuscript. 

A b s t r a c t : This report evaluates the probable a c i d i f i c a t i o n of 
the i n i t i a l snowmelt runo f f r e s u l t i n g from emissions of 
oxides of sulphur and n i t r o g e n from the proposed B.C. Hydro 
Hat Creek Power P l a n t . According to the numerical model used 
i n t h i s e v a l u a t i o n , the dry d e p o s i t i o n of S02 i s found to be 
the dominant c o n t r i b u t o r to snowpack a c i d i f i c a t i o n . 

Angle, R ., 1979. A i r q u a l i t y modelling and user needs. 
Prepared by A l b e r t a Environment, A i r Q u a l i t y 
C o n t r o l Branch f o r A l b e r t a O i l Sands 
Environmental Research Program P r o j e c t AS 4.5. 

A b s t r a c t : Atmospheric d i s p e r s i o n models can be used e i t h e r 
f o r fundamental rese a r c h or f o r p r a c t i c a l d e c i s i o n making. 
The d e s i r e d c h a r a c t e r i s t i c s of u s e r - o r i e n t e d atmospheric 
d i s p e r s i o n models are s i m p l i c i t y , c l a r i t y , r e l i a b i l i t y , 
a p p r o p r i a t e n e s s , and p r a c t i c a l i t y . For the s u c c e s s f u l 
a p p l i c a t i o n of models to decision-making, there must be c l o s e 
c o o p e r a t i o n between modellers and u s e r s . 

B a r r i e . L.A., 1986. Background p o l l u t i o n i n the a r c t i c a i r 
mass and i t s relevance to North American a c i d 
r a i n s t u d i e s . Water, A i r and S o i l P o l l u t i o n 
30(3-4):765-777. 

A b s t r a c t : T h i s paper d i s c u s s e s the t r a n s p o r t of a i r b o r n e 
p o l l u t a n t s from E u r a s i a n m i d - l a t i t u d i n a l sources to North 
America. During win t e r , poor p o l l u t a n t removal and a strong 
t r a n s p o r t pathway r e s u l t i n higher l e v e l s of a c i d i c 
anthropogenic gases and a e r o s o l s i n the a r c t i c a i r mass and 
i n c r e a s e d a c i d i t y of snow i n western Canada. 

B a r r i e , L.A., and J . K o v a l i c k , 1980. A wintertime 
i n v e s t i g a t i o n of the d e p o s i t i o n of p o l l u t a n t s 
around an i s o l a t e d power p l a n t i n northern 
A l b e r t a . Prepared f o r A l b e r t a O i l Sands 
Environmental Research Program P r o j e c t AS 3.2. 
AOSERP Report 90. 

A b s t r a c t : Snow was c o l l e c t e d from s i t e s w i t h i n 100 km of the 
Great Canadian O i l Sands e x t r a c t i o n p l a n t . R e l a t i o n s h i p s 
between snowpack chemistry, s i t e l o c a t i o n , and chemical 
composition of power p l a n t emissions are d i s c u s s e d . 
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B a r r i e , L.A., and D.M. Whelpdale, 1977. Wintertime sulphur 
d e p o s i t i o n measurements i n the Athabasca O i l 
Sands area. In Proceedings of A l b e r t a Sulphur 
Gas Research Workshop I I I , Edmonton, A l b e r t a , 
November 17-18, 1977, e d i t e d by H.S. Sandhu and 
M. Nyborg. Pp. 318-111. 

A b s t r a c t : Snow cores taken at s i t e s around an o i l sands 
e x t r a c t i o n p l a n t near Fo r t McMurray were analysed f o r s o l u b l e 
sulphur, pH, and c o n d u c t i v i t y . T h i s paper estimates the 
sulphur d e p o s i t i o n r a t e s at v a r y i n g d i s t a n c e s from the p l a n t . 

Bertram, H.L., N.C. Das, and Y.K. Lau, 1986. P r e c i p i t a t i o n 
chemistry measurement i n A l b e r t a . Water, A i r and 
S o i l P o l l u t i o n 30C1-2):231-237. 

A b s t r a c t : P r e c i p i t a t i o n samples c o l l e c t e d and analysed 
monthly from s i x A l b e r t a Environment s t a t i o n s were analysed 
f o r the major i o n s , pH and a c i d i t y . The data were t a b u l a t e d 
and analysed f o r s p a t i a l d i s t r i b u t i o n , seasonal v a r i a t i o n , 
temporal trends, i o n i c c h a r a c t e r and wet sulphate d e p o s i t i o n . 

Bottenheim, J.W., and 0 . S t r a u s z , 1981. Development of a 
c h e m i c a l l y r e a c t i v e plume model f o r a p p l i c a t i o n 
i n the AOSERP study area. Prepared f o r A l b e r t a 
O i l Sands Research Program P r o j e c t AS 3.5.4. 

A b s t r a c t : A c h e m i c a l l y r e a c t i v e plume model was developed, 
d e s c r i b i n g the homogeneous gas phase chemistry of a power 
pl a n t plume, c o n t a i n i n g sulphur d i o x i d e and n i t r o g e n oxides, 
d i s p e r s i n g i n a Gaussian f a s h i o n i n ambient a i r c o n t a i n i n g 
r e a c t i v e hydrocarbons. The model was a p p l i e d to f i e l d 
o b s e r v a t i o n s from a summer 1977 study i n the AOSERP area and 
to the data c o l l e c t e d i n 1977 by a B a t t e l l e research team 
concerning the d i s p e r s a l of a power plant plume over Lake 
Michigan. 

Bottenheim, J.W., and 0 . S t r a u s z , 1978. Computer modelling 
of p o l l u t e d atmospheres and the c o n v e r s i o n of 
atmospheric s u l f u r d i o x i d e to s u l p h u r i c a c i d . 
F i n a l r e p o r t . A l b e r t a Environment Research 
S e c r e t a r i a t Report 1978/5. 

A b s t r a c t : The homogeneous gas chemistry of sulphur d i o x i d e i s 
reviewed, and i t i s concluded that the homogeneous o x i d a t i o n 
of sulphur d i o x i d e i s a v i a b l e route of atmospheric 
o x i d a t i o n . Reports of p r e l i m i n a r y modelling s t u d i e s of S02 
p o l l u t e d atmospheres show that s u l p h u r - c o n t a i n i n g a e r o s o l s 
might be formed s e v e r a l hours a f t e r emission. During the 
f i r s t few hours a f t e r emission from the stack of a plume 
c o n t a i n i n g l a r g e amounts of sulphur d i o x i d e and oxides of 
n i t r o g e n , the decrease i n sulphur d i o x i d e c o n c e n t r a t i o n i n 
the plume i s almost e n t i r e l y due to plume d i s p e r s i o n . 
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Bottenheim, J.W., and 0 . Str a u s z , 1977. Review of 
p o l l u t a n t t r a n s f o r m a t i o n processes r e l e v a n t to 
the A l b e r t a o i l sands area. Prepared f o r A l b e r t a 
O i l Sands Environmental Research Program P r o j e c t 
ME 3.5.1. 

A b s t r a c t : This report d e s c r i b e s chemical t r a n s f o r m a t i o n 
processes i n p o l l u t e d atmospheres, with p a r t i c u l a r r e f e r e n c e 
to the no r t h e a s t e r n A l b e r t a o i l sands area. Clean a i r 
chemistry, oxidant chemistry, S 0 2 chemistry, and a e r o s o l 
chemistry are d i s c u s s e d . Having i d e n t i f i e d atmospheric 
chemical processes f o r which data are l a c k i n g , the report 
o u t l i n e s r e s e a r c h p r o j e c t s that would lead to b e t t e r 
understanding and p r e d i c t i o n of the chemistry of p o l l u t e d 
a i r , with emphasis on p o t e n t i a l atmospheric problems i n the 
A l b e r t a o i l sands e x t r a c t i o n p l a n t s . 

B r i t i s h Columbia M i n i s t r y of Environment. Annual a c i d 
p r e c i p i t a t i o n monthly r e p o r t s , 1984, 1985, 1986. 

A b s t r a c t : These r e p o r t s summarize the a c i d i t y of the 
p r e c i p i t a t i o n being monitored at s t a t i o n s of the P r o v i n c i a l 
Network f o r p r e c i p i t a t i o n sampling. The most a c i d i c r a i n f a l l 
was recorded i n the c o a s t a l areas. 

Canadian M e t e o r o l o g i c a l and Oceanographic S o c i e t y . 1981. 
Proceedings, A i r P o l l u t i o n S e s s i o n s . F i f t e e n t h 
Annual Congress, 27-29 May 1981, Saskatoon. 
Saskatchewan. A l b e r t a Environment, Edmonton. 

A b s t r a c t : At t h i s meeting of the s p e c i a l i n t e r e s t group on 
a i r p o l l u t i o n meteorology, papers were given on a i r p o l l u t i o n 
modelling and assessment, on a c i d i f i c a t i o n i n western Canada, 
and on A l b e r t a O i l Sands environmental s t u d i e s 

Cheng, L., E. Peake, D. Rogers, and A. Davis, 1986. 
O x i d a t i o n of n i t r i c oxide c o n t r o l l e d by t u r b u l e n t 
mixing i n plumes from o i l sands e x t r a c t i o n 
p l a n t s . Atmospheric Environment 20(9):1697-1703. 

A b s t r a c t : T h i s paper presents r e s u l t s of a i r b o r n e 
measurements of conver s i o n r a t e s of NO to N0 a. The 
measurements were taken i n o i l sands e x t r a c t i o n p l a n t plumes 
i n F o r t McMurray, A l b e r t a . 
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Cheng, L., E. Peake, and A. Davis, 1987. The r a t e of S0 a to 
sulphate p a r t i c l e formation i n an a i r p a r c e l from 
an o i l sands e x t r a c t i o n p l a n t plume. Journal of 
the A i r P o l l u t . C o n t r o l Assoc. 37(2):163-167. 

A b s t r a c t : This paper r e p o r t s on the r e s u l t s of a f i e l d 
programme to determine the t r a n s f o r m a t i o n of sulphur d i o x i d e 
to p a r t i c u l a t e sulphate i n the emissions from o i l sands 
e x t r a c t i o n s p l a n t s near Fort McMurray. The measurements were 
made under c o l d winter c o n d i t i o n s i n March and December 1983 
and under warm summer c o n d i t i o n s i n June 1984. 

Davison, D.S., and K.L. Grandia, 1979. Plume d i s p e r s i o n 
measurements from an oil sands extraction plant, 
June 1977. P r o j e c t ME 2.3.2. Prepared by I n t e r a 
Environmental Consultants L t d . f o r A l b e r t a O i l 
Sands Environmental Research Program. 

A b s t r a c t : During the June 1977 plume survey f i e l d programme, 
air b o r n e measurements were made i n the area of the Great 
Canadian O i l Sands p l a n t . Data from four f l i g h t s were 
s e l e c t e d f o r d e t a i l e d a n a l y s i s of plume geometry and 
turbulence c h a r a c t e r i s t i c s . The turbulence data, except f o r 
the f l i g h t of 19 June, was i n good agreement with the 
s t a t i s t i c a l theory f o r l a t e r a l d i s p e r s i o n . The v e r t i c a l 
plume spread was not p r e d i c t e d w e l l by the s t a t i s t i c a l 
theory. 

Davison, D.S., and R.B. Lantz, 1980. Review of requirements 
f o r a i r q u a l i t y s i m u l a t i o n models. P r o j e c t AS 
4.2.4. Prepared by INTERA Environmental 
Consultants L t d . f o r A l b e r t a O i l Sands 
Environmental Research Program. 

A b s t r a c t : To update a previous survey, p o t e n t i a l users of a i r 
q u a l i t y models were in t e r v i e w e d regarding t h e i r needs. The 
s i m u l a t i o n of the p h y s i c a l processes determining the wind 
flow and d i s p e r s i o n from an i n d u s t r i a l source, the 
requirements f o r implementation and use, and the importance 
of p h y s i c a l processes f o r user needs, were considered i n 
s e l e c t i n g a i r q u a l i t y models f o r use i n the AOSERP r e g i o n . A 
number of a i r q u a l i t y model types were recommended. Model 
c h a r a c t e r i s t i c s , as w e l l as accuracy l i m i t s of numerical 
s i m u l a t i o n s , were d i s c u s s e d with u s e r s . Stages of a programme 
f o r implementing an a i r q u a l i t y model were o u t l i n e d . 
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Davison, D.S., and E.D. L e a v i t t , 1979. A n a l y s i s of AOSERP 
plume Sigma data. Prepared by I n t e r a 
Environmental Consultants L t d . f o r A l b e r t a O i l 
Sands Environmental Research Program P r o j e c t ME 
3.8.3. 

A b s t r a c t : T h i s report s y n t h e s i z e s the a v a i l a b l e plume 
d i s p e r s i o n data from the AOSERP study area i n order to d e r i v e 
a u s e f u l procedure f o r p r e d i c t i n g the plume sigma v a l u e s . 
Procedures were recommended f o r plume sigma s p e c i f i c a t i o n , 
and schemes recommended f o r l a t e r a l d i s p e r s i o n and v e r t i c a l 
d i s p e r s i o n . The e f f e c t s of wind d i r e c t i o n shear were 
reviewed, and the major areas of u n c e r t a i n t y of concern f o r 
sigma s p e c i f i c a t i o n were i d e n t i f i e d . 

Davison. D.S., E.D. L e a v i t t , R.R. McKenna, R.C. Rudolph, and 
M.J.E. Davies, 1981. A i r s h e d management system 
f o r the A l b e r t a O i l Sands. Volume I . A Gaussian 
frequency d i s t r i b u t i o n model. Prepared by INTERA 
Environmental Consultants L t d . and Western 
Research and Development f o r A l b e r t a Environment 
Research Management D i v i s i o n . 

A b s t r a c t : A c l i m a t o l o g i c a l a i r q u a l i t y d i s p e r s i o n model, 
i n c o r p o r a t i n g a time s e r i e s approach, was developed. The 
three components of the model are the time s e r i e s of f i l e of 
m e t e o r o l o g i c a l v a r i a b l e s , the programme (GLCGEN) used to 
generate ground l e v e l c o n c e n t r a t i o n s , and the frequency 
a n a l y s i s programme (FRQDTN). The model assumes a Gaussian 
plume framework. 

Davison, D.S., M.C. Hansen, R.C. Rudolph, and M.J.E. Davies, 
1981. A i r s h e d management system f o r the A l b e r t a 
o i l sands. Volume II . M e t e o r o l o g i c a l data. 
Prepared by INTERA Environmental Consultants L t d . 
and Western Research and Development f o r A l b e r t a 
Environment, Research Management D i v i s i o n . 

A b s t r a c t : A c l i m a t o l o g i c a l a i r q u a l i t y d i s p e r s i o n model was 
developed. The three components are the time s e r i e s f i l e of 
m e t e o r o l o g i c a l v a r i a b l e s , the programme (GLCGEN) used to 
generate ground l e v e l c o n c e n t r a t i o n s , and the frequency 
a n a l y s i s programme (FRQDTN) which d e f i n e s analyses f o r a 
p a r t i c u l a r run. 
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Davison, D.S., M.J.E. Davies, R.C. Rudolph, and M.C. Hansen, 
1981. A i r s h e d management system f o r the A l b e r t a 
O i l Sands. Volume I I I . V e r i f i c a t i o n and 
s e n s i t i v i t y s t u d i e s . Prepared by INTERA 
Environmental Consultants L t d . and Western 
Research and Development f o r A l b e r t a Environment 
Research Management D i v i s i o n . 

A b s t r a c t : A c l i m a t o l o g i c a l a i r q u a l i t y d i s p e r s i o n model, 
i n c o r p o r a t i n g a time s e r i e s approach and assuming a Gaussian 
plume, was developed. This report d i s c u s s e s the v e r i f i c a t i o n 
and s e n s i t i v i t y s t u d i e s that were conducted. 

Davison, D.S., C.J. Fortens, and K.L. Grandia, 1976. Plume 
d i s p e r s i o n measurements from an o i l sands 
e x t r a c t i o n p l a n t . March 1976. P r o j e c t ME 2.3.1. 
Prepared by INTERA Environmental Consultants L t d . 
f o r A l b e r t a O i l Sands Environmental Research 
Program. 

A b s t r a c t : During March 1976 a plume survey f i e l d programme 
was conducted to determine the d i f f u s i o n c o e f f i c i e n t s and 
turbulence parameters a s s o c i a t e d with the Great Canadian O i l 
Sands plant e f f l u e n t plume. F i v e cases were s e l e c t e d f o r 
d e t a i l e d a n a l y s i s of plume geometry, mass f l u x c a l c u l a t i o n s , 
and turbulence c h a r a c t e r i s t i c s . 

Denison, P.J., T.A. McMahon, and J.R. Kramer, 1979. 
L i t e r a t u r e review on p o l l u t i o n d e p o s i t i o n 
p r o c e s s e s . Prepared f o r A l b e r t a O i l Sands 
Environmental Research Program and Syncrude 
Canada L t d . P r o j e c t ME 3.6 

A b s t r a c t : L i t e r a t u r e r e l a t e d to d e p o s i t i o n of gases and 
p a r t i c u l a t e s by dry d e p o s i t i o n and p r e c i p i t a t i o n scavenging 
i s reviewed. A programme was designed to provide data f o r 
c a l i b r a t i n g the models recommended a p p r o p r i a t e to the A l b e r t a 
O i l Sands Environmental Research Program study area. 

Dufour, C.M.L, B. Chapman, J.A. Lore, and M. Nosal, 1985. 
A c i d d e p o s i t i o n near a sour gas p l a n t i n 
southwestern A l b e r t a . Water, A i r and S o i l 
P o l l u t i o n 24(4):361-373. 

A b s t r a c t : During summer of 1971, 1973 and 1982 atmospheric 
f a l l o u t i n the v i c i n i t y of a sour gas p l a n t was c o l l e c t e d on 
an event b a s i s with bulk p r e c i p i t a t i o n c o l l e c t o r s . The 
samples, c o l l e c t e d at nine s i t e s w i t h i n 20 km of the p l a n t , 
were analysed f o r a c i d i t y and sulphate d e p o s i t i o n . 
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F a n a k i , F., 1978. M e t e o r o l o g y and a i r q u a l i t y w i n t e r f i e l d 
s t u d y i n the AOSERP study a r e a , March 1976. 
P r e p a r e d by Atmospheric Environment S e r v i c e , 
Downsview, O n t a r i o f o r A l b e r t a O i l Sands 
E n v i r o n m e n t a l Research Program P r o j e c t ME 1.5.1. 

A b s t r a c t : I n t e n s i v e f i e l d s t u d i e s were c a r r i e d out i n the 
A l b e r t a O i l Sands E n v i r o n m e n t a l Research Program study a r e a 
to examine the f i n e s t r u c t u r e of the atmosphere and 
d i s p e r s i o n under w i n t e r c o n d i t i o n s . The s t u d y i d e n t i f i e d 
a t mospheric f e a t u r e s of the a r e a , and r i v e r v a l l e y e f f e c t s , 
t h a t d u r i n g w i n t e r a f f e c t e d atmospheric c i r c u l a t i o n and 
p o l l u t a n t d e p o s i t i o n . 

F a u l k n e r , D.A., 1987. The e f f e c t of a major e m i t t e r on the 
r a i n c h e m i s t r y of s o u t h w e s t e r n B r i t i s h Columbia 
- a p r e l i m i n a r y a n a l y s i s . P a r t I . Atmospheric 
Environment S e r v i c e , P a c i f i c R e g i o n , S c i e n t i f i c 
S e r v i c e s D i v i s i o n Report PAES 87-1. U n p u b l i s h e d 
M a n u s c r i p t . 

A b s t r a c t : The ASARCO copper s m e l t e r i n Tacoma, Washington was 
a major e m i t t e r of s u l p h u r d i o x i d e and a t m o s p h e r i c a r s e n i c 
p r i o r to i t s c l o s i n g i n March 1985, P r e c i p i t a t i o n c h e m i s t r y 
d a t a c o l l e c t e d from a network p a r a l l e l to the US/Canada 
bo r d e r i n s o u t h w e s t e r n B r i t i s h Columbia were a n a l y s e d to 
determine i f the s m e l t e r c l o s u r e had r e s u l t e d i n a change i n 
r a i n c h e m i s t r y . A r s e n i c c o n c e n t r a t i o n s were found to be 
s i g n i f i c a n t l y lower than b e f o r e the s m e l t e r c l o s u r e , but i t 
was not c l e a r t h a t the decreased s u l p h a t e and n i t r a t e 
c o n c e n t r a t i o n s c o u l d be a t t r i b u t e d to the c l o s i n g of the 
ASARCO s m e l t e r . 

F a u l k n e r , D.A., 1987. The e f f e c t of a major e m i t t e r on the 
r a i n c h e m i s t r y of s o u t h w e s t e r n B r i t i s h Columbia -
a p r e l i m i n a r y a n a l y s i s . P a r t II - Data l i s t i n g s . 
A tmospheric Environment S e r v i c e , P a c i f i c R e g i o n , 
S c i e n t i f i c S e r v i c e s D i v i s i o n Report PAES 87-2, 
U n p u b l i s h e d M a n u s c r i p t . 

A b s t r a c t : The ASARCO copper s m e l t e r i n Tacoma, Washington was 
a major e m i t t e r of s u l p h u r d i o x i d e and a t m o s p h e r i c a r s e n i c 
p r i o r to i t s c l o s i n g i n March 1985. P r e c i p i t a t i o n c h e m i s t r y 
d a t a c o l l e c t e d from a network p a r a l l e l to the US/Canada 
bo r d e r i n s o u t h w e s t e r n B r i t i s h Columbia were a n a l y s e d to 
determine i f the s m e l t e r c l o s u r e had r e s u l t e d i n a change i n 
r a i n c h e m i s t r y . T h i s r e p o r t c o n t a i n s the d a t a l i s t i n g s used 
i n t h i s study 
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Faulkner, D.A., 1987. The e f f e c t of a major e m i t t e r on the 
r a i n chemistry of southwestern B r i t i s h Columbia a 
second look. In Proceedings: Annual Meeting 
P a c i f i c Northwest I n t e r n a t i o n a l S e c t i o n A i r 
P o l l u t i o n C o n t r o l A s s o c i a t i o n , November 8-10, 
1987, e d i t e d by M.G. Ruby. A i r P o l l u t i o n C o n t r o l 
A s s o c i a t i o n , P a c i f i c Northwest I n t e r n a t i o n a l 
S e c t i o n , S e a t t l e , Washington. 

A b s t r a c t : The ASARCO copper smelter i n Tacoma, Washington was 
a major emitter of sulphur d i o x i d e and atmospheric a r s e n i c 
p r i o r to i t s c l o s i n g i n March 1985. This i n v e s t i g a t i o n i n t o 
the e f f e c t s of the smelter's c l o s i n g uses data from chemical 
analyses of event samples c o l l e c t e d during the p e r i o d October 
1984 to January 1986 from a p r e c i p i t a t i o n network p a r a l l e l to 
the US/Canada border i n southwestern B r i t i s h Columbia. Data 
from chemical analyses of p r e c i p i t a t i o n samples c o l l e c t e d 
d a i l y from Vancouver A i r p o r t were used a l s o . S t a t i s t i c a l 
analyses of the data showed s i g n i f i c a n t r e d u c t i o n s of 
sulphate l e v e l s at mainland s i t e s near the S t r a i t of Georgia, 
f o r a r s e n i c c o n c e n t r a t i o n s at a l l l o c a t i o n s near the S t r a i t 
of Georgia, no change i n a r s e n i c c o n c e n t r a t i o n s f o r western 
Vancouver I s l a n d s t a t i o n s , and s i g n i f i c a n t decreases i n 
vanadium c o n c e n t r a t i o n s at a l l s i t e s . 

Faulkner, D.A., 1984. T r a j e c t o r y a n a l y s i s f o r B r i t i s h 
Columbia* Atmospheric Environment S e r v i c e , 
P a c i f i c Region, S c i e n t i f i c S e r v i c e s D i v i s i o n 
Report PAES 84-1. Unpublished Manuscript. 

A b s t r a c t : This report presents analyses of n u m e r i c a l l y 
c a l c u l a t e d back t r a j e c t o r i e s f o r f o u r B r i t i s h Columbia 
l o c a t i o n s . Mean t r a c k s of a i r p a r c e l s a r r i v i n g at l o c a t i o n s 
i n southern B.C. are over Puget Sound and southwestern B.C., 
source areas of p r e - c u r s o r sulphate and n i t r a t e p o l l u t a n t s . 
The report suggests a technique f o r f o r e c a s t i n g p r o b a b i l i t y 
of p r e c i p i t a t i o n by using f o r e c a s t t r a j e c t o r i e s . 

Faulkner, D.A., n.d. P r e c i p i t a t i o n i o n c o n c e n t r a t i o n s i n the 
v i c i n i t y of Vancouver, Canada. D r a f t . 

A b s t r a c t : The p r e c i p i t a t i o n pH data presented i n t h i s report 
show a g r a d i e n t of pH from the Vancouver c i t y core to the 
F r a s e r V a l l e y . The lowest pH i s found i n the Burrard I n l e t 
area and the i n d u s t r i a l i z e d area. The p r e c i p i t a t i o n pH 
i n c r e a s e s southward from the c i t y core and i n the F r a s e r 
V a l l e y , as the d i s t a n c e from Vancouver i n c r e a s e s . 
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Holdsworth, G., and E. Peake, 1985. A c i d content of snow 
from a mid-troposphere sampling s i t e on Mount 
Logan, Yukon T e r r i t o r y , Canada. Annals of 
G l a c i o l o g y 7:153-160. 

A b s t r a c t : From analyses of an i c e core from the i c e f i e l d 
p l a t e a u of Mount Logan, there was no long-term change i n the 
background p r e c i p i t a t i o n a c i d i t y l e v e l . The peaks i n the 
a c i d - i o n l e v e l s i n the i c e core s e c t i o n corresponding to 
approximately 1880 to the present are p r o v i s i o n a l l y 
i d e n t i f i e d with s e v e r a l documented v o l c a n i c events. 

I r i b a n e , J.V., and S.R. Shewchuk, 1985. On the o r i g i n of 
s t r o n g a c i d i t y i n the snow pack of northern 
Saskatchewan. Saskatchewan Research C o u n c i l 
T e c h n i c a l Report No. 186. 

A b s t r a c t : Snow cores c o l l e c t e d from the H a u l t a i n Lake and 
Wollaston Lake areas were analysed f o r organic i o n s . 
Inorganic anion d e f i c i t s were found i n most samples. This 
probably was due to the presence of organic ions which are, 
i n p a r t , r e l a t e d to a c i d s . 

Klemm. R.F., 1977. S u l f u r i n p r e c i p i t a t i o n : c o n t r i b u t i o n to 
an A l b e r t a s u l f u r i n v e n t o r y . Submitted to 
A l b e r t a Environment by the A l b e r t a Research 
C o u n c i l . 126pp. 

A b s t r a c t : This report d e s c r i b e s i n v e s t i g a t i o n s concerned with 
a s u l f u r i n v e n t o r y of c e n t r a l A l b e r t a . Measurements were 
made of s u l f u r i n r a i n , snow, h a i l , and d u s t f a l l . The 
development of a s m a l l - s c a l e device f o r the g e n e r a t i o n of ppb 
l e v e l s of S0 a i s d e s c r i b e d . T h i s device was used i n 
l a b o r a t o r y s i m u l a t i o n of S0 a uptake by s o i l , t r e e bark, and 
f o r e s t l i t t e r . 

Klemm, R.F., 1975. S u l f u r r e l a t e d environmental s t u d i e s at 
A l b e r t a Research: a s t a t u s r e p o r t . In 
Proceedings of the A l b e r t a Sulphur Gas Research 
Workshop I I , Environmental Sciences Centre, 
Kananaskis, A l b e r t a , January 16-17, 1975. e d i t e d 
by W.R. MacDonald and H.S. Sandhu. Pp. 94-105. 

A b s t r a c t : At the A l b e r t a Research C o u n c i l the study of 
sulphur i n p r e c i p i t a t i o n began i n 1966 as the A l b e r t a gas 
p r o c e s s i n g i n d u s t r y was going through a p e r i o d of r a p i d 
expansion. The measurement of sulphate i n p r e c i p i t a t i o n was 
begun and continued u n t i l 1970. In 1973 a three-year grant 
from A l b e r t a Environment r e s u l t e d i n f u r t h e r monitoring of 
sulphur compounds i n p r e c i p i t a t i o n . This paper o u t l i n e s the 
s t a t u s of p r o j e c t s begun s i n c e December 1st, 1973. 
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Kociuba, P.J., 1983. Lodgepole t r a j e c t o r i e s : December 5-7, 
1 9 8 2 . Atmospheric Environment S e r v i c e , Western 
Region, S c i e n t i f i c S e r v i c e s D i v i s i o n Report 83-2. 

A b s t r a c t : A report was prepared f o r A l b e r t a Environment to 
support t h e i r assessment of H SS measurements. The AES 
T r a j e c t o r y Model was run, the t r a j e c t o r i e s being i n i t i a t e d 
from Lodgepole. 
Kociuba. P.J., 1974. Estimate of sulphate d e p o s i t i o n i n 

p r e c i p i t a t i o n f o r A l b e r t a . Atmospheric 
Environment S e r v i c e , Western Region, S c i e n t i f i c 
S e r v i c e s Report 84-2. 

A b s t r a c t : This report assesses estimates of sulphate 
1982 data with that of previous years. P r e l i m i n a r y r e s u l t s 
of long range t r a n s p o r t models are used to estimate dry 
d e p o s i t i o n . 

Kociuba, P.J., D.A. Faulkner, and R.F. Hopkinson, 1984. 
Sulphur d e p o s i t i o n modelling i n western Canada. 
Atmospheric Environment S e r v i c e , Western Region, 
S c i e n t i f i c S e r v i c e s D i v i s i o n Report 84-1. 

A b s t r a c t : The Atmospheric Environment S e r v i c e long range 
t r a n s p o r t model was used i n l o c a t i o n s i n western Canada to 
assess the a b i l i t y of the model to estimate sulphate 
d e p o s i t i o n from i n d u s t r i a l sources i n western North America. 
The r e s u l t s from the model were compared with measured 
v a l u e s . 

K o t t u r i , M.S., 1984. Chemical composition of i n d i v i d u a l 
storms as a f u n c t i o n of a i r p a r c e l t r a j e c t o r i e s . 
f o r the p r e d i c t i o n of a c i d r a i n c h a r a c t e r i s t i c s . 
In The Biosphere, Problems and S o l u t i o n s : 
Proceedings of the Miami Symposium on the 
Biosphere, e d i t e d by T.N. V e z i r o g l u . E l s e v i e r 
S c i . Publ., Amsterdam. 

A b s t r a c t : This paper r e p o r t s on the r e s u l t s of an 
i n v e s t i g a t i o n of the e f f e c t s of l o c a l i n d u s t r i a l emissions on 
p r e c i p i t a t i o n chemistry i n northwestern B r i t i s h Columbia. 
The impact of sulphur d i o x i d e and hydrogen f l u o r i d e emissions 
on pH was assessed by c o l l e c t i n g and a n a l y s i n g event 
p r e c i p i t a t i o n samples. The data showed that a c i d i t y and 
f l u o r i d e c o n c e n t r a t i o n i n r a i n were higher i n the summer. 
Storm t r a j e c t o r i e s were compared with observed i o n i c l o a d i n g 
to assess p o l l u t i o n r e c e i v e d by rainwater from l o c a l 
i n d i v i d u a l i n d u s t r i a l sources, and a l s o from d i s t a n t sources. 
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K o t t u r i , M.S., 1985. Snow chemistry i n south c e n t r a l B r i t i s h 
Columbia. B r i t i s h Columbia M i n i s t r y of 
Environment, A i r Management Branch, V i c t o r i a . 

A b s t r a c t : This report summarizes snowpack chemistry data from 
s i x t e e n sampling s i t e s i n south c e n t r a l B r i t i s h Columbia. 
Samples were c o l l e c t e d during four w i n t e r s , beginning with 
the winter of 1980/81, and analysed f o r pH, a c i d i t y , 
s u lphate, n i t r a t e , and other i m p u r i t i e s . 

K o t t u r i , M.S., and R . Richards, 1985. Snowpack chemistry 
i n south c e n t r a l B r i t i s h Columbia. Paper 
presented at the Western Snow Conference, 
F i f t y - t h i r d annual meeting, Boulder, Colorado, 
A p r i l 16-18, 1985. 

A b s t r a c t : During the fo u r winters from 1981 to 1984, 
snowpack chemistry data were c o l l e c t e d i n the Middle F r a s e r , 
and North and South Thompson b a s i n s . T h i s paper r e p o r t s on 
the pH values found i n the snowpack meltwater. During 
d e p o s i t i o n and between snow storms, dry atmospheric f a l l o u t 
as w e l l as l o c a l sources of contamination add to the 
i m p u r i t i e s found i n and on the snowpack. 

K o t t u r i , M.S., 1985. Assessment of 1985 p r e c i p i t a t i o n 
chemistry data c o l l e c t e d i n the Georgia S t r a i t 
a r e a . B r i t i s h Columbia M i n i s t r y of Environment 
and Parks, Waste Management Branch, Environmental 
S e r v i c e s S e c t i o n , V i c t o r i a . 

A b s t r a c t : This r e p o r t assesses 1985 p r e c i p i t a t i o n chemistry 
data c o l l e c t e d i n the Georgia S t r a i t area. The study 
i n c l u d e d an assessment of chemical composition of 
p r e c i p i t a t i o n before and a f t e r the shutdown of the Tacoma 
smelter. M u l t i v a r i a t e s t a t i s t i c a l techniques were a p p l i e d to 
the 1985 data to i d e n t i f y sources i n f l u e n c i n g area rainwater 
chemistry and a l s o to c l a s s i f y data based on w i t h i n s i t e and 
between s i t e v a r i a t i o n s i n p r e c i p i t a t i o n chemistry. 
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K o t t u r i , M.S., 1982. Emissions, report on a i r q u a l i t y and 
p r e c i p i t a t i o n i n the P r i n c e Rupert-Terrace-
K i t i m a t area. B r i t i s h Columbia M i n i s t r y of 
Environment, Waste Management Branch, A i r Q u a l i t y 
Engineering U n i t , V i c t o r i a . 

A b s t r a c t : This report summarizes emissions at Port Edward and 
K i t i m a t , and d e s c r i b e s a i r q u a l i t y i n the Terrace, K i t i m a t 
and Port Edward areas. I t presents p r e c i p i t a t i o n data f o r 
P r i n c e Rupert and T e r r a c e . For K i t i m a t i t presents data on 
both wind and p r e c i p i t a t i o n . The i n v e s t i g a t i o n of r a i n 
a c i d i t y f i l l s i n the data gaps i d e n t i f i e d e a r l i e r i n Terrace 
CANSAP data. 

Lam, E.. 1984. A survey of I.W.D. chemical a n a l y s e s . 
Atmospheric Environment S e r v i c e , S c i e n t i f i c 
S e r v i c e s D i v i s i o n , Vancouver, B r i t i s h Columbia. 
Unpublished r e p o r t . 

A b s t r a c t : This report i s a review of a n a l y t i c a l procedures 
used by the Water Q u a l i t y Laboratory of the Inland Waters 
D i r e c t o r a t e i n determining t r a c e elements and ions i n 
p r e c i p i t a t i o n samples c o l l e c t e d from a network of monitoring 
s t a t i o n s e s t a b l i s h e d by the S c i e n t i f i c S e r v i c e s D i v i s i o n of 
the Atmospheric Environment S e r v i c e . This network was 
e s t a b l i s h e d to examine the extent of a c i d r a i n p o l l u t i o n i n 
the Lower Mainland. 

Lau, Y.K., 1982. P r e c i p i t a t i o n chemistry: I. P r e c i p i t a t i o n 
a c i d i t y measurements, I I . S p e c i f i c conductance 
and i o n c o n c e n t r a t i o n s . A l b e r t a Environment, 
P o l l u t i o n C o n t r o l D i v i s i o n , A i r Q u a l i t y C o n t r o l 
Branch, Edmonton. 

A b s t r a c t : This report d i s c u s s e s chemical aspects of a c i d i t y 
measurements of p r e c i p i t a t i o n samples. The methods s t u d i e d 
f o r measurement of p r e c i p i t a t i o n a c i d i t y are pH measurement, 
t i t r a t i o n and c a t i o n - a n i o n balance. The p o s s i b i l i t y of using 
s p e c i f i c conductance-ion c o n c e n t r a t i o n c o r r e l a t i o n as a 
q u a l i t y assurance index of chemical analyses of p r e c i p i t a t i o n 
samples i s i n v e s t i g a t e d . 
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Leahey, D.M., and M.B. Schroeder, 1986. P r e d i c t i o n s of 
maximum ground-level H2S c o n c e n t r a t i o n s r e s u l t i n g 
from two sour gas well blowouts. J . A i r . P o l l u t . 
C o n t r o l Assoc. 36 < 10) : 1147-1 149. 

A b s t r a c t : Sulphur emissions a s s o c i a t e d with the Lodgepole 
blowout were 1400 tonnes per day, and 2 tonnes per day i n the 
case of the Claresholm i n c i d e n t . S p e c i a l a i r q u a l i t y 
monitoring was conducted with respect to hydrogen s u l p h i d e to 
assess the impacts of these blowouts. Maximum ground l e v e l 
hydrogen s u l p h i d e c o n c e n t r a t i o n s were compared to l e v e l s 
p r e d i c t e d through u s i n g a Gaussian model. 

Leahey, D.M., M.J.E. Davies, and H.A. Bambrough, 1983. 
Values of N02:N0(chi) observed i n the exhaust 
plume from a t u r b i n e d r i v e n compressor 
i n s t a l l a t i o n . Atmospheric Environment 
17(5):991-997. 

A b s t r a c t : Ratios of n i t r o g e n d i o x i d e to t o t a l oxides of 
n i t r o g e n were obtained f o r the exhaust plume of a lar g e 
southern A l b e r t a t u r b i n e d r i v e n compressor i n s t a l l a t i o n . The 
median values were not s e n s i t i v e to downwind t r a v e l time, the 
presence of clouds or stack emission parameters. The r a t i o s 
were found to be comparable to those observed i n power plant 
plumes. 

Leahey, D.M., and A.L. Jamieson, 1977. Development of three 
s t a t i s t i c a l long range t r a n s p o r t of a i r p o l l u t a n t 
models. Prepared by Bow V a l l e y Research, Western 
Research D i v i s i o n f o r Atmospheric Environment 
S e r v i c e , Western Region. 

A b s t r a c t : This report presents source, m e t e o r o l o g i c a l , and 
scavenging parameters r e q u i r e d by the three s t a t i s t i c a l long 
range t r a n s p o r t of a i r p o l l u t a n t s models that are to be used 
to assess a c i d d e p o s i t i o n i n western Canada. 

L e s t e r , P.F., E.C. Rhodes, and A.H. Legge, 1986. Sulphur gas 
emissions on the b o r e a l f o r e s t : the West 
Whitecourt case study. IV. A i r q u a l i t y and the 
m e t e o r o l o g i c a l environment. Water, A i r and S o i l 
P o l l u t i o n 27(1-2):85-108. 

A b s t r a c t : In support of the West Whitecourt case study i n 
A l b e r t a measurements of temperature, moisture, wind, and 
sulphur d i o x i d e c o n c e n t r a t i o n s were c a r r i e d out i n and around 
an i s o l a t e d stand of mature logdepole x jack p i n e . S p e c i a l 
a t t e n t i o n was given to the t r a n s p o r t of sulphur d i o x i d e gas. 
A i r impinging on the stand tended to flow around the edges of 
the stand, over the canopy, and i n t o the trunk space. 
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McBean, G.A., and S. N i k l e v a , 1986. Composition of snow i n 
P a c i f i c c o a s t a l mountains. Atmospheric 
Environment 20(3):1161-1164. 

A b s t r a c t : Snow was c o l l e c t e d from the mountains of Vancouver 
I s l a n d and southwestern B r i t i s h Columbia. Chemical a n a l y s i s 
showed lower pH l e v e l s with i n c r e a s e d sulphate and n i t r a t e 
c o n c e n t r a t i o n s i n snow c o l l e c t e d near Vancouver and Georgia 
S t r a i t , when compared with snow c o l l e c t e d from other areas. 
N i t r a t e and ammonium appeared to be a s s o c i a t e d i n the form of 
ammonium n i t r a t e . 

McLaren, R.R., 1985. Lower Mainland and South Coast 
p r e c i p i t a t i o n chemistry data. Atmospheric 
Environment S e r v i c e , P a c i f i c Region, S c i e n t i f i c 
S e r v i c e s D i v i s i o n Report No. PAES 85-2. 
Unpublished manuscript. 

A b s t r a c t : This report presents the p r e c i p i t a t i o n chemistry 
data from the Lower Mainland Sampling network f o r the p e r i o d 
January 1982 to December 1982, as w e l l as data from the South 
Coast B.C. Sampling network f o r the p e r i o d December 1982 to 
June 1984. The South Coast B.C. Sampling network i n c l u d e s 
s i t e s i n the Lower Mainland and southern Vancouver I s l a n d . 
The data i n c l u d e s the r e s u l t s of chemical analyses of r a i n 
and snow f o r pH, sulphur compounds, and n i t r a t e s . 

McLaren, R.R., 1982. Sampling of snowpacks f o r chemical 
a n a l y s i s i n southwestern B r i t i s h Columbia. 
Atmospheric Environment S e r v i c e , P a c i f i c Region, 
S c i e n t i f i c S e r v i c e s D i v i s i o n Report No. PAES 
82-3. 

A b s t r a c t : This report presents the data from a programme of 
snow sampling c a r r i e d out during March 1982. The samples, 
taken at v a r y i n g d i s t a n c e s and e l e v a t i o n s downwind from 
Vancouver, were analysed f o r pH and sulphates as w e l l as f o r 
other i n d i c a t o r s of p o l l u t i o n . 

McLaren, R.R., 1982. Lower Mainland p r e c i p i t a t i o n chemistry 
data* Atmospheric Environment S e r v i c e , P a c i f i c 
Region, S c i e n t i f i c S e r v i c e s D i v i s i o n Report No. 
PAES 82-4. Unpublished manuscript. 

A b s t r a c t : T h i s report presents the p r e c i p i t a t i o n chemistry 
data c o l l e c t e d from January to A p r i l , 1981, by the Lower 
Mainland Sampling Program. The data i n c l u d e s the r e s u l t s of 
chemical analyses of r a i n and snow f o r pH, sulphur compounds, 
and n i t r a t e s . 
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McLaren, R.R., 1982. An event r a i n sampler f o r p r e c i p i t a t i o n 
c hemistry. Atmospheric Environment S e r v i c e , 
P a c i f i c Region, S c i e n t i f i c S e r v i c e s D i v i s i o n 
Report No. PAES 82-5. Unpublished manuscript. 

A b s t r a c t : T h i s r e p o r t d e s c r i b e s a simple and inexpensive 
sampler developed by s t a f f of the Atmospheric Environment 
S e r v i c e , P a c i f i c Region f o r monitoring the chemical 
composition of p r e c i p i t a t i o n . 

Murray, W.A., 1981. The 1981 snowpack survey i n the AOSERP 
study area. Prepared f o r Research Management 
D i v i s i o n , A l b e r t a Environment. 

A b s t r a c t : Snow samples were c o l l e c t e d i n the Athabasca O i l 
Sands region of n o r t h e a s t e r n A l b e r t a . The r e s u l t s of 
chemical analyses of the snow cores showed an i n c r e a s e , when 
compared i n l e v e l s found i n a 1978 study, of the amounts of 
sulphate and n i t r a t e deposited i n the snow w i t h i n 25 km of 
the o i l sands p l a n t s . The was a marked decrease i n 
d e p o s i t i o n of i n s o l u b l e p a r t i c u l a t e s . 

N i k l e v a , S., 1983. A c i d r a i n on the west coast of B r i t i s h 
Columbia. Submitted to Parliamentary 
Sub-Committee on A c i d Rain, Vancouver, B.C., 
October 28, 1983 by Department of Environment, 

••^0 Atmospheric Environment S e r v i c e , P a c i f i c Region. 
A b s t r a c t : Data from measurements taken at B r i t i s h Columbia 
CANSAP (Canadian Network f o r Sampling P r e c i p i t a t i o n ) s t a t i o n s 
along the west coast show p r e c i p i t a t i o n pH values to be near 
5.0., the most a c i d i c values reported outside of e a s t e r n 
Canada. The ALCAN smelter at K i t i m a t c o n t r i b u t e d to the 
lowering of p r e c i p i t a t i o n pH at Terrace, and emissions from 
the Port A l i c e p u l p m i l l lowered Port Hardy p r e c i p i t a t i o n pH. 
The southern S t r a i t of Georgia and the Vancouver area are 
r e c e i v i n g a c i d i c r a i n . The lowest values are f o r the c i t y 
centre and the Burrard I n l e t i n d u s t r i a l area. L o c a l sources 
and transboundary emissions are c o n t r i b u t i n g f a c t o r s . 
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N i k l e v a , S., 1982. Progress report to Western LRTAP 
Committee on AES P a c i f i c Region Program. 
Atmospheric Environment S e r v i c e , P a c i f i c Region, 
S c i e n t i f i c S e r v i c e s D i v i s i o n Report No. PAES 
82-6. Unpublished manuscript. 

A b s t r a c t : Samples of p r e c i p i t a t i o n from the Port Hardy area 
of Vancouver I s l a n d and from the B r i t i s h Columbia Lower 
Mainland were analysed. Sulphate i o n c o n c e n t r a t i o n l e v e l s i n 
Port Hardy p r e c i p i t a t i o n samples were found to be 
s i g n i f i c a n t l y higher when the Port A l i c e pulp m i l l was i n 
o p e r a t i o n . The pH of F r a s e r V a l l e y p r e c i p i t a t i o n was found 
to be much higher than the pH i n the Vancouver c i t y centre 
and the Burrard I n l e t i n d u s t r i a l i z e d area. The report 
proposes the expansion of the Lower Mainland monitoring 
network to i n v e s t i g a t e p o s s i b l e transboundary e f f e c t s i n the 
Georgia S t r a i t area of p o l l u t i o n from Washington S t a t e . 

Olson, R., B. Thomson, H. Bertram, and R. P e t e r s , 1982. 
Athabasca O i l Sands p r e c i p i t a t i o n chemistry 
s t u d i e s : 1976-79 and 1981. AOSERP Report No. 
129. A l b e r t a Research Management D i v i s i o n , 
Edmonton. 

A b s t r a c t : A study of the wet d e p o s i t i o n of atmospheric 
p o l l u t a n t s i n n o r t h e a s t e r n A l b e r t a was begin i n 1976 by 
A l b e r t a Environment and the Atmospheric Environment S e r v i c e 
to determine changes i n p o l l u t a n t d e p o s i t i o n and to provide a 
data base on the p r e c i p i t a t i o n chemistry of the area. In 
1980 s c i e n t i s t s from the Research Management D i v i s i o n , 
A l b e r t a Environment reviewed the procedures and techniques 
being used i n other p r e c i p i t a t i o n s t u d i e s . During 1981 
A l b e r t a Environment i n t r o d u c e d changes that would minimize 
the p o s s i b i l i t y of n o n - r e p r e s e n t a t i v e samples and ensure that 
the data would be comparable to that from other p r e c i p i t a t i o n 
chemistry s t u d i e s . 

Olson, R., B. M a g i l l , B. Thomson, and H. Bertram, 1982. 
A l b e r t a O i l Sands p r e c i p i t a t i o n chemistry study. 
For p r e s e n t a t i o n at Symposium on A c i d i c 
D e p o s i t i o n : a Western P e r s p e c t i v e , Bellingham, 
Washington, 24-26 June 1982. 

A b s t r a c t : T h i s paper d e s c r i b e s a study of the chemistry of 
r a i n and snow samples c o l l e c t e d i n the O i l Sands area of 
n o r t h e a s t e r n A l b e r t a . The samples were analysed f o r heavy 
metals and major i o n s , such as sulphates and n i t r a t e s . 
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Padro, J . , 1979. Review of d i s p e r s i o n models and p o s s i b l e 
a p p l i c a t i o n s i n the AOSERP study area. P r o j e c t 
ME 4.2.1. Prepared by Atmospheric Environment 
S e r v i c e f o r A l b e r t a O i l Sands Environmental 
Research Program. 

A b s t r a c t : A l i t e r a t u r e survey was conducted of e x i s t i n g a i r 
q u a l i t y models that had p o s s i b l e a p p l i c a t i o n s i n the a i r 
q u a l i t y programme of the AOSERP study area. A l s o , p r i v a t e 
companies and government agencies with a v a i l a b l e models, and 
i n d i v i d u a l s working i n the f i e l d were contacted. No e x i s t i n g 
model was found that could meet the requirements of a l l 
u s e r s . Models capable of d e a l i n g with complex t e r r a i n 
problems were recommended f o r a p p l i c a t i o n s i n A l b e r t a O i l 
Sands a i r q u a l i t y problems. 

P e t e r s , R.R., H.S. Sandhu, and W.D. Hume, 1981. An a n a l y s i s 
of p r e c i p i t a t i o n chemistry i n the o i l sands area 
of n orthern A l b e r t a . In Proceedings of the A i r 
P o l l u t i o n S e s s i o n , Canadian M e t e o r o l o g i c a l and 
Oceanographic S o c i e t y , 15th Annual Congress, 27-
29 May 1981, Saskatoon, Saskatchewan. Pp. 147-
157. 

A b s t r a c t : For the p e r i o d 1976 to 1979, r a i n samples were 
c o l l e c t e d on an event b a s i s during the months of May to 
October. P r e l i m i n a r y a n a l y s i s of the data showed a seasonal 
c y c l e of chemical c o n s t i t u e n t s i n r a i n f a l l . Sample 
c o l l e c t i o n procedures, l i m i t a t i o n s of the chemical 
techniques, and r e l i a b i l i t y of the data without a q u a l i t y 
assurance programme were d i s c u s s e d . 

P h i l l i p s , S.F.. D.L. Wotton, and D.B. McEachern, 1986. Snow 
chemistry i n the F l i n F l o n area of Manitoba, 
1981-1984. Water, A i r and S o i l P o l l u t i o n 30(1-
2) .-253-261 . 

A b s t r a c t : This paper d i s c u s s e s the r e s u l t s of a n a l y s i n g 
samples of the March snowpack to determine p a t t e r n s of 
smelter emissions, and of monitoring the snowpack f o r a i r 
p o l l u t a n t d i s p e r s i o n . The pH of snow decreased with d i s t a n c e 
from the smelter and was p o s i t i v e l y c o r r e l a t e d with heavy 
metals, but was not c o r r e l a t e d with sulphate d e p o s i t i o n . 
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Rae, T.M., 1985. Manitoba network f o r p r e c i p i t a t i o n 
c o l l e c t i o n - summary - 1983. Manitoba Department 
of Environment and Workplace Safety and Health, 
A i r Standards and Studies S e c t i o n Report No. 
85-09. 

A b s t r a c t : The Manitoba Network f o r P r e c i p i t a t i o n C o l l e c t i o n 
programme has monitored the q u a l i t y of p r e c i p i t a t i o n s i n c e 
1980. This report presents data from I s l a n d Lake and Norway 
House f o r 1983. The mean pH values and sulphate d e p o s i t i o n 
r a t e s f o r both areas are g i v e n . 

Rooney, D.R., L.H. Lam, and E. Alp, 1986. Implementation of 
s t a t i s t i c a l long range t r a n s p o r t of a i r p o l l u t i o n 
models. Prepared by Concord S c i e n t i f i c 
C o r p o r a t i o n f o r Atmospheric Environment S e r v i c e , 
Western Region. 

A b s t r a c t : This report d e s c r i b e s the implementation of three 
s t a t i s t i c a l long range t r a n s p o r t of a i r p o l l u t i o n (LRTAP) 
models. The models, whose implementation was commissioned by 
the Atmospheric Environment S e r v i c e , Western Region, were the 
Regional C l i m a t o l o g i c a l D e p o s i t i o n Model, the Ontario 
M i n i s t r y of the Environment Model, and F i s h e r ' s S t a t i s t i c a l 
Model. 
Rudolph, R.C, and D.S. Davison. 1985. Estimates of 

roughness length from minisonde p r o f i l e s i n the 
Athabasca O i l Sands area. Prepared by INTERA 
Technologies L t d . f o r A l b e r t a Environment, 
Research Management D i v i s i o n . ( A l b e r t a 
Environment Research Management D i v i s i o n RMD 
Report L-87) 

A b s t r a c t : Minisonde data c o l l e c t e d i n the Athabasca O i l Sands 
area from 1975 to 1979 were analysed to determine r e g i o n a l 
values of roughness l e n g t h . Mean values of roughness length 
c a l c u l a t e d with allowance f o r d i a b a t i c and displacement 
height e f f e c t s from about 8 m downwind of the Syncrude plant 
s i t e to about 1 m i n the Athabasca R i v e r v a l l e y . 
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Sagert, P.G., M.G. Ruby, B. Fane, and J.L. F r a s e r , 1986, 
Background c o n c e n t r a t i o n s of sulphate i n 
p r e c i p i t a t i o n along the B.C. Coast. Prepared by 
C i r r u s Consultants f o r Atmospheric Environment 
S e r v i c e . Atmospheric Environment S e r v i c e , 
P a c i f i c Region, S c i e n t i f i c S e r v i c e s D i v i s i o n 
Report PAES-86-1. Unpublished manuscript. 

A b s t r a c t : In t h i s r e p o r t , "background" sulphate was d e f i n e d 
as the c o n c e n t r a t i o n i n r a i n f a l l obtained at nearby remote 
s i t e s , upwind of urbanized areas, with the f u r t h e r 
requirement that data with evidence of p o s s i b l e anthropogenic 
contamination be excluded. Data from long-term p r e c i p i t a t i o n 
s i t e s along the coasts of B r i t i s h Columbia, Washington and 
Oregon were evaluated i n order to estimate a "background" 
sulphate l e v e l i n r a i n f a l l . The r e s u l t s suggest a background 
excess sulphate c o n c e n t r a t i o n i n r a i n f a l l along the B.C. 
coast that occurs most f r e q u e n t l y i n the range of 6 to 10 
m i c r o e q u i v a l e n t s per l i t r e . 

Shewchuk, S.R.. 1986. The r a i n chemistry of Saskatchewan. 
For p r e s e n t a t i o n to the 20th Annual CMOS 
Congress, June 4-6, 1986. 

A b s t r a c t : Two networks, one i n northern and the other i n 
southern areas of Saskatchewan, have been set up to study the 
r a i n chemistry of the p r o v i n c e . D i f f e r e n c e s i n pH of 
p r e c i p i t a t i o n between the northern and southern areas were 
observed. 

Shewchuk, S.R., 1985. An a i r mass back t r a j e c t o r y and 
p r e c i p i t a t i o n chemistry a n a l y s i s w i t h i n northern 
Saskatchewan. Saskatchewan Research C o u n c i l 
T e c h n i c a l Report No. 173. 

A b s t r a c t : This report analyses and i n t e r p r e t s the data from 
the r a i n chemistry network that Saskatchewan Environment had 
i n place during 1982 and 1983. Northern Saskatchewan r a i n 
q u a l i t y i s a f f e c t e d by t r a j e c t o r i e s from southern areas of 
the p r o v i n c e . Most of the r a i n f a l l samples were a c i d i c . The 
area i s h i g h l y s e n s i t i v e to i n c r e a s e s i n a c i d i c d e p o s i t i o n . 

Shewchuk, S.R., 1985. A study of atmospheric d e p o s i t i o n onto 
the snowpack i n northern Saskatchewan. Annals of 
G l a c i o l o g y 7:191-195. 

A b s t r a c t : Twenty-six small lakes i n northern Saskatchewan 
were used as s i t e s i n a snowpack chemistry study. Sulphate 
d e p o s i t i o n was found to be lower i n the Precambrian S h i e l d 
area, when compared with the area south of the t r e e l i n e . 
Most of the snow on the Precambrian S h i e l d areas was found to 
be a c i d i c . The study i n c l u d e d a survey of metal d e p o s i t i o n 
onto northern Saskatchewan snow. 
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Shewchuk, S.R., 1984. A snowpack and water q u a l i t y survey of 
s e v e r a l s m a l l lakes i n the southwest Precambrian 
S h i e l d area of the Northwest T e r r i t o r i e s : an a c i d 
d e p o s i t i o n approach. Saskatchewan Research 
C o u n c i l T e c h n i c a l Report No. 171. 

A b s t r a c t : A survey of snow chemistry and lake water chemistry 
was c a r r i e d out i n the southwest Precambrian S h i e l d area 
during March 1984 i n order to study a c i d d e p o s i t i o n i n the 
area. The snowpack was not found to be a f f e c t e d by metals 
d e p o s i t i o n from A r c t i c haze a e r o s o l s , but i t was considered 
p o s s i b l e that some of the sulphur could have been deposited 
by A r c t i c haze. The Precambrian S h i e l d l a k e s , except f o r 
f r i n g e of S h i e l d l a k e s , were found to be s e n s i t i v e to a c i d 
d e p o s i t i o n . 

Shewchuk, S.R., 1982. A p r e c i p i t a t i o n study by event 
c o l l e c t i o n from Reindeer Lake, Saskatchewan. 
Saskatchewan Research C o u n c i l T e c h n i c a l Report 
No. 135. 

A b s t r a c t : Event c o l l e c t i o n of p r e c i p i t a t i o n was c a r r i e d out 
during the summer of 1981 near Southend, Saskatchewan on 
Reindeer Lake. The r a i n was analysed f o r major ions of 
sulphate and n i t r a t e . In a d d i t i o n , sample pH values were 
determined. The highest rainwater a c i d i t y l e v e l s were 
a s s o c i a t e d with f o r e s t f i r e smoke i n the area. 

Shewchuk, S.R., 1982. A snowpack chemistry study of small 
lakes i n northern Saskatchewan. Saskatchewan 
Research C o u n c i l T e c h n i c a l Report No. 137. 

A b s t r a c t : Snow surveys were conducted on a number of small 
lakes i n northern Saskatchewan to assess the chemical q u a l i t y 
of the snowpack, study r a t e s of a c i d i c d e p o s i t i o n , and 
assemble a data base on snowpack chemistry. 
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Shewchuk, S.R., 1981. The extent of a c i d i c d e p o s i t i o n i n a 
r e g i o n a l context of Western Canada. Paper 
presented at the A i r P o l l u t i o n S ession, F i f t e e n t h 
Annual Congress of the Canadian M e t e o r o l o g i c a l 
and Oceanographic S o c i e t y , May 27-29, 1981, 
U n i v e r s i t y of Saskatchewan, Saskatoon. 

A b s t r a c t : As most of the r e s e a r c h b a s e l i n e work w i t h i n the 
p r o j e c t area has been conducted f o r the A l b e r t a O i l Sands 
Environmental Research Program, the research e f f o r t has been 
r e s t r i c t e d to a s p e c i f i c p o r t i o n of the Athabasca R i v e r 
v a l l e y . To compare Western Canadian a c i d i c d e p o s i t i o n with 
that of that of other Canadian regions, Environment Canada 
CANSAP (Canadian Network f o r Sampling and A n a l y s i s of 
P r e c i p i t a t i o n ) sulphate and n i t r a t e data were analysed. 
Snowpack a n a l y s i s i s d i s c u s s e d as a method of monitoring 
p o l l u t a n t d e p o s i t i o n , with p a r t i c u l a r r e f e r e n c e to sulphates 
and to snow pH. 

Shewchuk, S.R., 1979. A background report of p o t e n t i a l 
sulphur s t r e s s e s i n west c e n t r a l Saskatchewan. 
Saskatchewan Research C o u n c i l Report No. P79-6. 

A b s t r a c t : Studies were conducted of l e v e l s of atmospheric 
sulphur and sulphate i n the p r e c i p i t a t i o n i n the La Loche 
area of west c e n t r a l Saskatchewan. Values were a t , or near, 
background l e v e l s . In most cases of high gaseous sulphur 
l e v e l s , i t was shown by an a n a l y s i s of the t r a j e c t o r i e s that 
the a i r mass had passed near the t a r sands region of A l b e r t a . 

S t r o s h e r , M.M., 1981. Background a i r q u a l i t y i n the AOSERP 
study area: March 1977 to March 1980. P r o j e c t AS 
2.1.1. Prepared by A l b e r t a Environment 
P o l l u t i o n C o n t r o l D i v i s i o n f o r A l b e r t a 
Environment Research Management D i v i s i o n . 

A b s t r a c t : T h i s report summarizes data from ambient monitoring 
s t a t i o n s . I t c o n t a i n s frequency d i s t r i b u t i o n analyses of 
one-half hour S0 a c o n c e n t r a t i o n s , i n graphs and t a b l e s . A l s o 
i n c l u d e d i s i n f o r m a t i o n on average and peak readings f o r 
n i t r o g e n oxides, ozone and carbon monoxide, as w e l l as on 
metals i n suspended p a r t i c u l a t e a n a l y s i s . The report makes 
recommendations how t h i s i n f o r m a t i o n can best be used i n 
f u t u r e a i r q u a l i t y assessments. 
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S t r o s h e r , M.M., 1978. Ambient a i r q u a l i t y i n the AOSERP 
study area, 1977. Prepared by A l b e r t a 
Department of the Environment, P o l l u t i o n C o n t r o l 
D i v i s i o n f o r A l b e r t a O i l Sands Environmental 
Research Program P r o j e c t ME 2.1. 

A b s t r a c t : The ambient a i r q u a l i t y m o n i t o r i n g network i n the 
AOSERP study i s d e s c r i b e d with r e f e r e n c e t o s i t e l o c a t i o n , 
measurement techniques, i n s t r u m e n t a t i o n , and data sources. 
The r e p o r t c o n t a i n s i n i t i a l e v a l u a t i o n s of ground l e v e l a i r 
c o n c e n t r a t i o n s of sulphur d i o x i d e , as w e l l as l e v e l s of ozone 
and n i t r o g e n d i o x i d e a t a background s t a t i o n . I n i t i a l 
e v a l u a t i o n s of the data show l e v e l s of t o t a l suspended 
p a r t i c u l a t e s t o be v e r y low except i n the F o r t McMurray a r e a . 

S t r o s h e r , M.M., and R.R. P e t e r s , 1980. M e t e o r o l o g i c a l 
f a c t o r s a f f e c t i n g ambient S02 c o n c e n t r a t i o n s near 
an o i l sands e x t r a c t i o n p l a n t . Prepared by 
A l b e r t a Environment, P o l l u t i o n C o n t r o l D i v i s i o n 
f o r A l b e r t a O i l Sands Environmental Research 
Program P r o j e c t AS 2.1. 

A b s t r a c t : Observed S02 ground l e v e l c o n c e n t r a t i o n s are 
r e l a t e d t o m e t e o r o l o g i c a l processes. A n a l y s i s of ambient 
m o n i t o r i n g measurements from a continuous a i r q u a l i t y 
m o n i t o r i n g network i n the A l b e r t a O i l Sands Research Program 
shows t h a t S02 c o n c e n t r a t i o n s are caused by a r c t i c a i r mass 
i n v e r s i o n s . A l b e r t a Environment's d i s p e r s i o n programme i s 
used t o compare observed and c a l c u l a t e d ground l e v e l S02 
c o n c e n t r a t i o n s . 

Summers, P.W., 1987. Scavenging of S02 by c o n v e c t i v e storms. 

A b s t r a c t : In the summer of 1968 f i f t e e n hours of S02 
o b s e r v a t i o n s were made d u r i n g f l i g h t s of a m e t e o r o l o g i c a l 
r e s e a r c h a i r c r a f t over c e n t r a l A l b e r t a , u s i n g a 
continuous S02 a n a l y z e r . P r e c i p i t a t i o n samples were 
c o l l e c t e d s i m u l t a n e o u s l y by ground mobile u n i t s . Sulphur 
budgets of t h r e e storms i n d i c a t e h i g h r a i n o u t e f f i c i e n c y . 
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Summers, P.W., 1986. The r o l e of a c i d i c and b a s i c substances 
i n wet and dry d e p o s i t i o n i n western Canada. In 
A c i d Forming Emissions i n A l b e r t a and T h e i r 
E c o l o g i c a l E f f e c t s : Proceedings of the 2nd 
Symposium/Workshop, 12-15 May 1986, Calgary, 
A l b e r t a . E d i t e d by H.S. Sandhu, A.H. Legge, J . I . 
P r i n g l e , and S. Vance. A l b e r t a Environment 
Research Management D i v i s i o n , 1987. Pp. 85-116. 

A b s t r a c t : This overview of atmospheric d e p o s i t i o n i n the 
P r a i r i e Provinces d i s c u s s e s the r e l a t i v e importance of wet 
and dry d e p o s i t i o n , the background d e p o s i t i o n l e v e l s , and the 
r e l a t i o n s h i p between sulphate c o n c e n t r a t i o n s and pH. The 
s t a t i o n at Cree Lake, Saskatchewan, the only one with 
long-term measurements of a i r c o n c e n t r a t i o n s , i s the source 
of atmospheric d e p o s i t i o n data i n the paper. R e s u l t s from 
previous i n v e s t i g a t i o n s are used f o r an overview of a c i d 
d e p o s i t i o n throughout the P r a i r i e P r o v i n c e s . 

Summers, P.W., and B. Hitchon. 1973. Source and budget of 
s u l f a t e i n p r e c i p i t a t i o n from c e n t r a l A l b e r t a , 
Canada. Jo u r n a l of the A i r P o l l u t i o n C o n t r o l 
A s s o c i a t i o n 23(3):194-199. 

A b s t r a c t : The r e s u l t s of a n a l y s i n g r a i n , h a i l , and snow 
samples c o l l e c t e d i n c e n t r a l A l b e r t a point to most of the 
sulphate being of l o c a l i n d u s t r i a l o r i g i n . A l o c a l 
atmospheric sulphur budget i s d e r i v e d by comparing the 
sulphate d e p o s i t i o n around one i s o l a t e d gas p l a n t with the 
known S0 2 emission r a t e . The budget shows summertime 
conv e c t i v e storms to be more e f f i c i e n t than s n o w f a l l i n 
removing S0 2 from the atmosphere. 

Thomson. R.B., 1986. Atmospheric Environment S e r v i c e Long 
Range Transport of A i r P o l l u t a n t a c t i v i t i e s i n 
the T e r r i t o r i e s . Water S c i . Technol.. 18:109-115. 

A b s t r a c t : This paper reviews a c i d d e p o s i t i o n and modelling i n 
the Northwest T e r r i t o r i e s and Yukon T e r r i t o r y . T r a j e c t o r y 
models are d i s c u s s e d that i n d i c a t e a p a t t e r n of northeastward 
t r a n s p o r t a t i o n of p o l l u t a n t s from A l b e r t a to southern 
s e c t i o n s of the Northwest T e r r i t o r i e s . 
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Thomson, R.B., 1986. The e f f e c t of a r c t i c haze on northern 
c l i m a t e . Atmospheric Environment S e r v i c e , 
Western Region, S c i e n t i f i c S e r v i c e s D i v i s i o n 
Report 86-2. Unpublished manuscript. 

A b s t r a c t : This paper reviews c u r r e n t knowledge on A r c t i c Haze 
research and d i s c u s s e s p o t e n t i a l impacts of a r c t i c haze on 
northern c l i m a t e s . There i s evidence that anthropogenic 
a e r o s o l s and a s s o c i a t e d greenhouse gases are modifying the 
surface-troposphere r a d i a t i o n budget. A l s o , elemental carbon 
d e p o s i t i o n to snow and i n c r e a s i n g atmospheric C02 l e v e l s 
modify t h i s r a d i a t i o n budget. 

Thomson, R.B., 1985. Sulphur d e p o s i t i o n i n western Canada 
during 1982. Atmospheric Environment S e r v i c e , 
Western Region, S c i e n t i f i c S e r v i c e s D i v i s i o n 
Report 85-1. Unpublished manuscript. 

A b s t r a c t : For the c a l c u l a t i o n of anthropogenic a d d i t i o n s to 
a i r p o l l u t i o n i n B r i t i s h Columbia, A l b e r t a and the 
T e r r i t o r i e s , networks were e s t a b l i s h e d to sample 
p r e c i p i t a t i o n chemistry. This report d i s c u s s e s the q u a l i t y 
and q u a n t i t y of the p r e c i p i t a t i o n data, as w e l l as e s t i m a t i n g 
the amount of sulphur deposited i n 1982 at the sampling 
s i t e s . 

Thomson, R.B., 1985. Atmospheric Environment S e r v i c e long 
range t r a n s p o r t of a i r p o l l u t a n t a c t i v i t i e s i n 
the T e r r i t o r i e s . Atmospheric Environment 
S e r v i c e , Western Region, S c i e n t i f i c S e r i e s Report 
85-2. Unpublished manuscript. 

A b s t r a c t : This report reviews a c i d d e p o s i t i o n and modelling i n 
the Northwest and Yukon T e r r i t o r i e s . T r a j e c t o r y c a l c u l a t i o n s 
using numerical models show a p a t t e r n of northeastward 
t r a n s p o r t of p o l l u t a n t s i n t o southern s e c t i o n s of the 
Northwest T e r r i t o r i e s . 

Thomson, R.B., 1984. Northwest T e r r i t o r i e s p r e c i p i t a t i o n 
chemistry network. Atmospheric Environment 
S e r v i c e , Western Region, S c i e n t i f i c S e r v i c e s 
D i v i s i o n Report 84-4. Unpublished manuscript. 

A b s t r a c t : T h i s report d i s c u s s e s t e c h n i c a l d e t a i l s r e l a t e d to 
sampling procedures, s i t e s e l e c t i o n , and sample ga t h e r i n g f o r 
the c o l l e c t i o n of p r e c i p i t a t i o n f o r chemical a n a l y s i s . 
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Thomson, R.B., R . Angle, and S. Sakiyama, 1987. S e l e c t i n g 
a i r q u a l i t y - a c i d d e p o s i t i o n models f o r 
mesoscale a p p l i c a t i o n . J o u r n a l of A i r P o l l u t i o n 
C o n t r o l A s s o c i a t i o n 37(3):260-265 . 

A b s t r a c t : This paper d i s c u s s e s the c h a r a c t e r i s t i c s considered 
important f o r a model that would be used i n s t u d i e s of a i r 
q u a l i t y and a c i d d e p o s i t i o n i n western Canada. 

Thomson, R.B., D.A. Faulkner, and R.F. Hopkinson, 1985. 
Sulphur d e p o s i t i o n modelling i n western Canada 
(1982 s t u d y ) . Atmospheric Environment S e r v i c e , 
Western Region, S c i e n t i f i c S e r v i c e s D i v i s i o n 
Report 85-3. Unpublished manuscript. 

A b s t r a c t : The Atmospheric Environment S e r v i c e Long Range 
Transport (AES-LRT) model was run using 1982 m e t e o r o l o g i c a l 
data and 1980 emission v a l u e s . The r e s u l t s are compared with 
those of a previous study i n which t h i s model was run using 
1978 m e t e o r o l o g i c a l data and combined emission i n v e n t o r i e s 
f o r 1976 and 1978. 

van Verdingen, R.O., M.A. Shakur, and H.R. Krouse, 1982. 
Isotope geochemistry of d i s s o l v e d , p r e c i p i t a t e d , 
a i r b o r n e , and f a l l o u t s u l f u r s p e c i e s a s s o c i a t e d 
with s p r i n g s near Paige Mountain, Norman Range, 
N.W.T. Canadian Journal of Earth Sciences 
19(7):1385-1407. 

A b s t r a c t : Isotope geochemistry, used to analyse sulphur 
compounds a s s o c i a t e d with the s p r i n g s near Paige Mountain, 
i d e n t i f i e d gypsum beds i n a rock formation as the sulphate 
source. Isotope a n a l y s i s showed that more than h a l f the 
oxygen r e a c t i n g with a i r b o r n e hydrogen s u l p h i d e , to form 
s u l p h u r i c a c i d f a l l o u t , i s d e r i v e d from water. 

Vet, R.J., N.W. Reid, and J.E. Hunt, 1983. Assessment of the 
p o t e n t i a l incremental a c i d d e p o s i t i o n i n the 
Greater Vancouver area from the Burrard Thermal 
Generating P l a n t . Prepared by Concord S c i e n t i f i c 
C o r p o r a t i o n f o r B.C. Hydro and Power A u t h o r i t y . 

A b s t r a c t : This report presents the r e s u l t s of an assessment 
of p o t e n t i a l a c i d i c d e p o s i t i o n i n the Vancouver area from the 
o p e r a t i o n of the Burrard Thermal Generating P l a n t , a n a t u r a l 
gas f i r e d generating p l a n t east of Vancouver. The assessment 
i s based on an examination of the emission rate of n i t r o g e n 
oxides from the Burrard Thermal Generating Plant r e l a t i v e to 
t o t a l emissions of p o l l u t a n t s i n the Greater Vancouver 
Regional D i s t r i c t , i n c o r p o r a t i n g r e l e v a n t m e t e o r o l o g i c a l and 
c l i m a t o l o g i c a l data. 
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Walmsley, J.L., and D.L. Bagg, 1977. C a l c u l a t i o n s of annual 
averaged sulphur d i o x i d e c o n c e n t r a t i o n s at ground 
l e v e l i n the AOSERP study area. P r o j e c t ME 4.1. 
Prepared f o r A l b e r t a O i l Sands Environmental 
Research Program. 

A b s t r a c t : The C l i m a t o l o g i c a l D i s p e r s i o n Model and the input 
data r e q u i r e d f o r c a l c u l a t i o n of annual averaged values of 
sulphur d i o x i d e c o n c e n t r a t i o n s at ground l e v e l are d e s c r i b e d . 
The most important m e t e o r o l o g i c a l input to the model i s the 
long-term j o i n t frequency d i s t r i b u t i o n of winds i n the 
v i c i n i t y of emissions sources. S t a t i s t i c s of wind 
c o r r e l a t i o n between Fort McMurray and M i l d r e d Lake, A l b e r t a 
are used. Leve l s of sulphur loading due to dry d e p o s i t i o n 
are estimated. 

Western Mesoscale M o d e l l i n g Task Group, 1985. A review of 
mesoscale modelling f o r a p p l i c a t i o n to western 
Canada. Prepared f o r Western Canada LRTAP 
T e c h n i c a l Committee, December 1985. 

A b s t r a c t : T h i s r e p o r t d e s c r i b e s the review s t r a t e g y and 
s c r e e n i n g c r i t e r i a used to choose E u l e r i a n and Lagrangian 
models f o r a p p l i c a t i o n over western Canada. The A c i d 
D e p o s i t i o n and Oxidants Model (ADOM) was one of those 
reviewed. None of the models recommended was considered 
s a t i s f a c t o r y f o r s t u d i e s of seasonal or annual loadings f o r 
western Canada. 

Western Mesoscale M o d e l l i n g Task Group, 1985. Requirements 
f o r mesoscale a c i d d e p o s i t i o n modelling and 
monitoring i n western Canada: V i c t o r i a , B r i t i s h 
Columbia, January 31, 1985 - February 1, 1985. 
LRTAP Workshop No. 4. Sponsored by the Western 
LRTAP T e c h n i c a l Committee and the F e d e r a l LRTAP 
L i a i s o n O f f i c e . Atmospheric Environment S e r v i c e , 
LRTAP L i a i s o n O f f i c e , Downsview, O n t a r i o . 
A b s t r a c t : This workshop was held to review the 

r e l a t i v e c o n t r i b u t i o n of l o c a l and d i s t a n c e sources to a c i d 
d e p o s i t i o n i n Western Canada, to review a v a i l a b l e long 
range and mesoscale a c i d d e p o s i t i o n models, and to develop an 
a c t i o n plan f o r s e l e c t i n g , t e s t i n g and using a c i d d e p o s i t i o n 
models i n emissions management. 
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Brown, D.J., 1985. Water q u a l i t y data r e p o r t : LRTAP 
parameters, Manitoba lakes, water q u a l i t y 
computer data base. Manitoba Environment and 
Workplace Safety and Health, Water Standards and 
Studies Departmental T e c h n i c a l Report, Winnipeg. 

A b s t r a c t : Manitoba maintained a surface water q u a l i t y 
monitoring programme up to March 1984, and s t o r e d the data i n 
a computer f i l e . The parameters of g r e a t e s t i n t e r e s t to 
LRTAP ( c o n d u c t i v i t y , pH, t o t a l a l k a l i n i t y and calcium) are 
presented i n Appendix I. 

Brown, D.J., 1985. Water q u a l i t y data r e p o r t : LRTAP 
parameters, Manitoba r i v e r s and streams, water 
q u a l i t y computer data base. Manitoba Environment 
and Workplace Safety and Health, Water Standards 
and Studies Departmental T e c h n i c a l Report, 
Winnipeg. 

A b s t r a c t : Manitoba maintained a s u r f a c e water q u a l i t y 
monitoring programme up to March 1984, and s t o r e d the data i n 
a computer f i l e . Table 1 i s comprised of a l i s t of r i v e r and 
stream s t a t i o n s with data r e l e v a n t to Long Range Transport of 
A i r P o l l u t a n t s (LRTAP) and a c i d d e p o s i t i o n . The parameters 
of g r e a t e s t i n t e r e s t to LRTAP ( c o n d u c t i v i t y , pH, t o t a l 
a l k a l i n i t y and calcium) are presented i n Appendix I. 

C l a r k , M.J.R., and M. Bonham, 1982. P o t e n t i a l s e n s i t i v i t y of 
the B r i t i s h Columbia aquatic environment to a c i d 
r a i n . B r i t i s h Columbia M i n i s t r y of Environment, 
V i c t o r i a . 

A b s t r a c t : T o t a l a l k a l i n i t y data f o r streams and lakes 
throughout B r i t i s h Columbia were reviewed. A m a j o r i t y of 
streams and lakes sampled appeared to be adequately b u f f e r e d , 
but every region of the province had some waters with not 
enough b u f f e r i n g c a p a c i t y f o r p r o t e c t i o n against a c i d r a i n . 
The Lower Mainland and Vancouver have many s i t e s with low 
b u f f e r i n g c a p a c i t y , while the Omineca-Peace area has few. No 
data had been gathered f o r large areas of the provin c e , 
p a r t i c u l a r l y the West Coast and north of L a t i t u d e 56. 
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D a l l e y , N.E., 1986. High frequency monitoring of a 
c o a s t a l stream. J_n S t a t i s t i c a l aspects of Water 
Q u a l i t y M o n i t o r i n g , e d i t e d by A.H. El-Shaarawi 
and R. Kwiatkowski, E l s e v i e r S c i . Publ. Co., New 
York. Pp. 433-442. 

A b s t r a c t : This paper d i s c u s s e s high frequency monitoring of 
Kanaka Creek, a t r i b u t a r y of the lower Fraser R i v e r , f o r pH, 
d i s s o l v e d oxygen, and other water q u a l i t y i n d i c a t o r s . A 
computer programme was w r i t t e n f o r p r e s e n t a t i o n and 
p r e l i m i n a r y a n a l y s i s of the high-frequency environmental 
data. Because pH l e v e l s and other v a r i a b l e s change r a p i d l y 
i n streams with h i g h l y v a r i a b l e flows, the study concludes 
that high-frequency monitoring i s the p r e f e r r e d approach to 
water q u a l i t y assessment of such streams. 

Department of F i s h e r i e s and Oceans, Freshwater I n s t i t u t e , 
1986. B i b l i o g r a p h y of a c i d r a i n - r e l a t e d r e s e a r c h 
f o r western Canada. Department of F i s h e r i e s and 
Oceans, Winnipeg, Manitoba. 

A b s t r a c t : This i s a b i b l i o g r a p h y of papers r e s u l t i n g from 
a c i d r a i n r e l a t e d research conducted out of the Freshwater 
I n s t i t u t e . 

Department of F i s h e r i e s and Oceans, Freshwater I n s t i t u t e , 
1986. A c i d r a i n - r e l a t e d p u b l i c a t i o n s of the 
F i s h Habitat Research S e c t i o n , Freshwater 
I n s t i t u t e , Winnipeg. Department of F i s h e r i e s and 
Oceans, Winnipeg, Manitoba. 

A b s t r a c t : This l i s t s p u b l i c a t i o n s on a c i d r a i n r e l a t e d 
r e s e a r c h conducted out of the Freshwater I n s t i t u t e . 

F e l l e r , M.C., 1987. The i n f l u e n c e of a c i d p r e c i p i t a t i o n on 
stream chemistry i n a small f o r e s t e d b a s i n i n 
southwestern B r i t i s h Columbia. I_n Forest 
Hydrology and Watershed Management: proceedings 
of the Vancouver Symposium, August 1987, e d i t e d 
by R.J. Swanson, P.Y. B e r n i e r , and P.D. Woodward. 
IASH P u b l i c a t i o n No. 167. 

A b s t r a c t : P r e c i p i t a t i o n and streamwater chemistry have been 
assessed s i n c e 1970 i n a small f o r e s t e d drainage b a s i n 
l o c a t e d i n southwestern B r i t i s h Columbia. S o i l s are being 
a c i d i f i e d , r e s u l t i n g i n the r e l e a s e of b a s i c c a t i o n s . 
However, a c i d p r e c i p i t a t i o n has not s i g n i f i c a n t l y a l t e r e d 
streamwater chemistry. 
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Havas, M., and T.C. Hutchinson, 1982. Aquatic i n v e r t e b r a t e s 
from the Smoking H i l l s , N.W.T.: e f f e c t of pH and 
metals on m o r t a l i t y . Canadian Journal of 
F i s h e r i e s and Aquatic Sciences 39(6 ):890-903 . 

A b s t r a c t : This paper r e p o r t s the r e s u l t s of experiments on 
pla n k t o n i c crustaceans and i n s e c t larvae from a c i d i c and 
a l k a l i n e tundra ponds near the Smoking H i l l s , N.W.T. The 
experiments were conducted to determine the t o l e r a n c e of 
these i n v e r t e b r a t e s to low pH and high l e v e l s of p o t e n t i a l l y 
t o x i c elements, i n c l u d i n g aluminum, The chemistry of the 
a c i d i c ponds i s i n f l u e n c e d by emissions from nearby l i g n i t e 
burns. The absence of crustaceans from the a c i d i c ponds may 
be due to t h e i r s e n s i t i v i t y to pH. 

H e s s l e i n , R.H., 1979. Lake a c i d i f i c a t i o n p o t e n t i a l i n the 
A l b e r t a O i l Sands Environmental Research Program 
study area. Prepared by Environment Canada, 
Freshwater I n s t i t u t e f o r A l b e r t a O i l Sands 
Research Program P r o j e c t HY 2.2. 

A b s t r a c t : Twenty lakes i n the AOSERP study area were surveyed 
i n 1976 to determine t h e i r s u s c e p t i b i l i t y to pH change from 
i n c r e a s e d a c i d emissions. Models using the survey 
i n f o r m a t i o n were used to p r e d i c t l e v e l s of pH i n the lakes 
under v a r i o u s a c i d loading r a t e s . Most of the lakes have 
high a l k a l i n i t i e s . The only lakes considered to be at 
p o s s i b l e r i s k would not be s e r i o u s l y a f f e c t e d unless average 
r a i n pH l e v e l s were below 4.0. Such a low average i s 
considered u n l i k e l y to occur. 

J e r n e l o v , A., B. N a g e l l , and A. Svenson, 1981. Adaptation to 
an a c i d environment i n Chironomus r i p a r i u s 
( D i p t e r a , Chironomidae) from Smoking H i l l s , NWT, 
Canada, H o l a r c t i c Ecology 4(2):116-119. 

A b s t r a c t : The Smoking H i l l s have burned f o r c e n t u r i e s , 
causing long-term a c i d i f i c a t i o n of ponds i n the v i c i n i t y . 
This paper d i s c u s s e s comparisons made between Canadian 
Chironomous r i p a r i u s l a r v a e and those of larvae of the same 
sp e c i e s from Sweden, as w e l l as with those of other Swedish 
Chironomous l a r v a e . The hemoglobin content of the Canadian 
larvae was found to be double that of the same s p e c i e s from 
Sweden. 
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K r i s t e n s e n , J . , 1981. I n v e s t i g a t i o n s of goldeye and other 
f i s h s p e c i e s i n the Wood B u f f a l o N a t i o n a l Park 
S e c t i o n of the Peace-Athabasca D e l t a , 1977. 
Prepared by LGL Lim i t e d f o r Department of 
F i s h e r i e s and Oceans. Canadian Manuscript 
Report F i s h e r i e s and Aquatic Sciences 1560. 

A b s t r a c t : This report s t u d i e s migrations of goldeye i n the 
Peace-Athabasca D e l t a , as w e l l as the age and growth of the 
goldeye p o p u l a t i o n . Reproductive p o t e n t i a l i s estimated to 
be low. The i n f o r m a t i o n i n the report w i l l be u s e f u l , when 
compared to s t u d i e s undertaken a f t e r the t a r sands p l a n t s 
have been i n o p e r a t i o n , i n a s s e s s i n g the e f f e c t s of these 
p l a n t s on Pe ace-Athabasca goldeye p o p u l a t i o n s . 

K r i s t e n s e n , J . , 1979. Walleye s t u d i e s i n the Peace-Athabasca 
D e l t a , 1978. Report prepared f o r F i s h e r i e s 
Subcommittee, Peace-Athabasca D e l t a M o n i t o r i n g 
Committee. 

A b s t r a c t : T h i s report assesses walleye spawning areas and 
compares the importance to commercial f i s h e r i e s of walleye 
spawning i n Richardson Lake with walleye spawning elsewhere. 

Lechner, L . J . , and G.L. Howard, 1987. S e n s i t i v i t y of 
Saskatchewan su r f a c e waters to a c i d i c i n p u t s . 
Saskatchewan Environment, A i r P o l l u t i o n C o n t r o l 
Branch Regina. 

A b s t r a c t : This overview of the s e n s i t i v i t y of Saskatchewan 
lakes to a c i d i c d e p o s i t i o n shows that lakes i n the 
Precambrian S h i e l d area are moderately to h i g h l y s e n s i t i v e . 
Lakes i n the r e s t of the province are we l l b u f f e r e d against 
the e f f e c t s of a c i d r a i n . 

Liaw, W.K., 1981. S e n s i t i v i t y to a c i d of f i s h i n g waters i n 
northern Saskatchewan. Saskatchewan Department 
of Parks and Renewable Resources, F i s h e r i e s 
Branch T e c h n i c a l Report 81-1. 

A b s t r a c t : This report assesses the v u l n e r a b i l i t y of northern 
Saskatchewan f i s h i n g lakes to a c i d i f i c a t i o n caused by a c i d 
r a i n . 
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Liaw, W.K., and F.M. A t t o n , 1981. A c i d r a i n on northern 
l a k e s : background s t u d i e s i n Saskatchewan. 

W Musk-Ox 28:26-42. 
A b s t r a c t : T h i s r e p o r t examines w a t e r q u a l i t y d a t a f o r o v e r 
600 S a s k a t c h e w a n w a t e r b o d i e s and p r o v i d e s b a c k g r o u n d 
i n f o r m a t i o n r e q u i r e d to i d e n t i f y l a k e s i n S a s k a t c h e w a n 
s e n s i t i v e t o a c i d r a i n . I t s u g g e s t s t h e r e i s a need t o 
m o n i t o r th e l a k e s l y i n g downwind from the F o r t McMurray and 
C o l d Lake o i l s ands d e v e l o p m e n t s . 

M c F a r l a n e , G.A., W.G. F r a n z i n , and A . L u t z , 1979. Chemical 
analyses of F l i n F l o n area lake waters and 
p r e c i p i t a t i o n : 1973 to 1977. Can. F i s h . Mar. 
S e r v . MS Rep. 1486. 

A b s t r a c t : Samples o f w a t e r from l a k e s i n the v i c i n i t y o f a 
base m e t a l s m e l t e r a t F l i n F l o n , M a n i t o b a were a n a l y s e d f o r 
pH, c o n d u c t i v i t y , c h l o r i d e , s u l p h a t e , p o t a s s i u m , magnesium, 
c a l c i u m , z i n c , c o p p e r , cadmium, manganese, and i r o n . 
P r e c i p i t a t i o n and l a k e s u r f a c e snow were a n a l y s e d as w e l l . 

M o t l u k , D., 1982. A c i d r a i n : a product of our i n d u s t r i a l 
age. M a n i t o b a Department of N a t u r a l R e s o u r c e s 
F i s h . B u l l . 2 1 ( 2 ) : 4 - 9 . 

A b s t r a c t : T h i s p a p e r g i v e s an o v e r v i e w of t h e e f f e c t s o f a c i d 
r a i n on a q u a t i c l i f e . The P r a i r i e s a r e the a r e a o f Canada 
l e a s t s e n s i t i v e t o a c i d p r e c i p i t a t i o n , and t h e P r e c a m b r i a n 
S h i e l d t h e most s e n s i t i v e . In 1980 s t a t i o n s were s e t up to 
m o n i t o r s u l p h u r d i o x i d e l e v e l s d r i f t i n g f r o m s m e l t e r s a t 
Thompson and F l i n F l o n . S a m p l i n g o f M a n i t o b a P r e c a m b r i a n 
S h i e l d r i v e r s and l a k e s i s underway. 

Newcombe, C P . , 1987. A c i d d e p o s i t i o n i n aquatic ecosystems: 
s e t t i n g l i m i t s e m p i r i c a l l y . E n v i r o n m e n t a l 
Management 9 ( 4 ) : 2 7 7 - 2 8 8 . 

A b s t r a c t : The p r o b l e m o f a c i d d e p o s i t i o n and i t s h a r m f u l 
e f f e c t s on a q u a t i c e c o s y s t e m s has c r e a t e d t h e need f o r 
knowledge on w h i c h l e g i s l a t i v e c o n t r o l s can be b a s e d . 
C u r r e n t l e g i s l a t i o n r e q u i r e s e v i d e n c e o f c a u s e and e f f e c t 
between i n d u s t r i a l e m i s s i o n s and p o l l u t i o n , but s c i e n c e i s 
u n a b l e t o p r o v i d e t h i s i n f o r m a t i o n o v e r the s h o r t t e rm. 
T h e r e f o r e , c o n t r o v e r s y has a r i s e n about whether e x i s t i n g 
i n f o r m a t i o n w a r r a n t s c o n t r o l measures at t h i s t i m e . T h i s 
a r t i c l e p r o p o s e s th e use o f an e m p i r i c a l model. T h i s model, 
i n t e g r a t i n g a l l the m a j o r v a r i a b l e s and many of t h e m i n o r 
ones, c o n s t r u c t s a t h r e e - d i m e n s i o n a l l y c u r v e d s u r f a c e c a p a b l e 
of r e p r e s e n t i n g the s t a t u s o f any w a t erbody s u b j e c t e d to a c i d 
d e p o s i t i o n . When s u i t a b l y c a l i b r a t e d , t h e model can be u s e d 
t o d e p i c t l i m i t s t o the r a t e o f a c i d d e p o s i t i o n r e q u i r e d f o r 
any l e v e l of e n v i r o n m e n t a l p r o t e c t i o n . 
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S e r v i z i , J.A., R.W. Gordon, S.C. Samis, L.C. P e l l a , M.A. 
S u l l i v a n , and M.D. Nassichuk, 1985. Survey of 
s e l e c t e d stream streams f o r s e n s i t i v i t y to 
a c i d i f i c a t i o n from the proposed Hat Creek c o a l 
development. Can. Tech. Rep. F i s h . Aquat. S c i . 
1389. 

A b s t r a c t : T h i r t y two P a c i f i c salmon streams downwind of the 
proposed B.C. Hydro c o a l - f i r e d e l e c t r i c power generating 
plant i n south c e n t r a l B r i t i s h Columbia were sampled f o r pH, 
a l k a l i n i t y and metals. B u f f e r c a p a c i t i e s were c a l c u l a t e d f o r 
14 streams with low a l k a l i n i t i e s . The depressed pH and 
a l k a l i n i t y of two r i v e r s during snowmelt c o i n c i d e d with the 
s p r i n g f r e s h e t . 

Sheath, R.G., M.Havas, J.A. H e l l e b u s t , and T.C. Hutchinson, 
1982. E f f e c t s of long-term n a t u r a l a c i d i f i c a t i o n 
on the a l g a l communities of tundra ponds at the 
Smoking H i l l s , N.W.T., Canada. Canadian J o u r n a l 
of Botany 60(l):58-72. 

A b s t r a c t : The e p i p e l i c and p l a n k t o n i c a l g a l communities from 
four tundra ponds were examined over a three-year p e r i o d . 
These ponds have high metal c o n c e n t r a t i o n s and very low pH 
v a l u e s , due to long-term fumigation by sulphur d i o x i d e and 
s u l p h u r i c a c i d from nearby l i g n i t e burns. These communities 
were compared with the f l o r a of the c o n t r o l ponds, s i t u a t e d 
f u r t h e r from the l i g n i t e burns and having a l k a l i n e waters (pH 
8) . 

Shewchuk, S.R., 1983. A snowpack and s u r f a c e water chemistry 
survey of small lakes i n northern Saskatchewan. 
Saskatchewan Research C o u n c i l P u b l i c a t i o n No. 
E-906-14-B-83. Prepared f o r Saskatchewan 
Environment, A i r P o l l u t i o n C o n t r o l Branch. 

A b s t r a c t : Examples are given of the use of snowpack chemistry 
a n a l y s i s to assess n a t u r a l and anthropogenic a c i d i c 
d e p o s i t i o n . This report examines l a s t year's data to 
determine i f i t d e v i a t e s from the s t a t i s t i c a l long term 
average, compares a c i d i c d e p o s i t i o n on snow on lake and land 
s u r f a c e s , and i n v e s t i g a t e s the reason f o r low pH values i n 
snow samples. Ice cores were taken from s e v e r a l lakes and 
water samples were e x t r a c t e d f o r a n a l y s i s . Almost a l l the 
lakes were i n the Canadian S h i e l d . As anthropogenic sulphur 
and n i t r o g e n oxides were found to be e n t e r i n g the 
Saskatchewan Precambrian S h i e l d , the establishment of a 
long-term snow survey network was recommended. 
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Shewchuk, S.R., 1983. A winter time chemistry study of the 
snow pack and s u r f a c e waters of small lakes i n 
northern Saskatchewan. Saskatchewan Research 
C o u n c i l P u b l i c a t i o n No. E-906-14-B-83 . 

A b s t r a c t : Northern Saskatchewan snow pack and lake water 
samples were analysed. Data on l e v e l s of pH and sulphates 
were obtained. 

Shewchuk, S.R., 1982. A snowpack and s u r f a c e water chemistry 
survey of small lakes i n northern Saskatchewan. 
Saskatchewan Research C o u n c i l T e c h n i c a l Report 
No. 137. 

A b s t r a c t : This report i n v e s t i g a t e s reasons f o r low pH, 
compares a c i d i c d e p o s i t i o n on lake s u r f a c e s with d e p o s i t i o n 
on land s u r f a c e s , examines the previous year's data to see i f 
i t i s t y p i c a l on a long-term average, and i n t e r p r e t s the data 
to determine the o r i g i n of c o n s t i t u e n t s d e p o s i t e d . 

S u l l i v a n , M.A., and S.C. Samis, In prep. Assessment of the 
a c i d i f i c a t i o n p o t e n t i a l of Lower Mainland and 
Vancouver I s l a n d streams. Can. Tech. Rep. F i s h . 
Aquat. S c i . 0000 

A b s t r a c t : Surface water samples from t h i r t y - s i x streams on 
the Lower Mainland of B r i t i s h Columbia and Vancouver I s l a n d 
were analysed f o r pH, a l k a l i n i t y , c o n d u c t i v i t y , c o l o u r , 
sulphate, n i t r a t e , c h l o r i d e and metals. Henriksen's 
a c i d i f i c a t i o n index was determined f o r a l l streams i n the 
study. 

S u l l i v a n , M.A., S.C. Samis, J.A. S e r v i z i , and R.W. Gordon, 
1985. Survey of s e l e c t e d B r i t i s h Columbia and 
Yukon salmon streams f o r s e n s i t i v i t y to 
a c i d i f i c a t i o n from p r e c i p i t a t i o n . Can. Tech. 
Rep. F i s h . Aquat. S c i . 1388. 

A b s t r a c t : Surface water samples were c o l l e c t e d from 174 
P a c i f i c salmon streams on the B r i t i s h Columbia North Coast, 
Sunshine Coast, Lower Mainland, the Queen C h a r l o t t e I s l a n d s , 
and Vancouver I s l a n d . The Yukon samples were c o l l e c t e d from 
streams near Whitehorse. The samples were analysed f o r pH, 
a l k a l i n i t y and metals as were the snow samples c o l l e c t e d from 
26 of the watershed drained by these streams. A number of 
streams i n a l l the B r i t i s h Columbia sampling areas were found 
to be of low a l k a l i n i t y . B u f f e r c a p a c i t i e s were c a l c u l a t e d 

f o r a lar g e p o r t i o n of the low a l k a l i n i t y streams. 
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Swain, L.G., 1985. Chemical s e n s i t i v i t y of lakes i n B r i t i s h 
Columbia to a c i d i c i n p u t s . B.C. M i n i s t r y of 
Environment, Water Management Branch, Water 
Q u a l i t y S t u d i e s , V i c t o r i a . Unpublished r e p o r t . 

A b s t r a c t : This report summarizes lake chemistry data and 
estimates s e n s i t i v i t y to a c i d i c i n p uts of about 700 B r i t i s h 
Columbia. The lakes were sampled i n the p e r i o d 1977-1985. 
Lake s e n s i t i v i t y to a c i d i c inputs was determined from 
measurements of the a l k a l i n i t y and/or calcium present. The 
report provides the l o c a t i o n s of lakes having pH values below 
6.0 and i n c l u d e d a g e n e r a l i z e d map of lake s e n s i t i v i t y . 

Swain, L.G., 1985. How a i r p o l l u t i o n a f f e c t s a q u a t i c 
systems. Paper presented to Environmental 
Studies Seminar, U n i v e r s i t y of V i c t o r i a , 
V i c t o r i a , B.C., November 20, 1985. 

A b s t r a c t : A c i d p r e c i p i t a t i o n i s the a i r p o l l u t i o n problem 
with the p o t e n t i a l to a f f e c t the l a r g e s t number of aquatic 
systems. This paper d i s c u s s e s b a s i c concepts such as the pH 
s c a l e , b u f f e r i n g w i t h i n an aquatic system to n e u t r a l i z e 
a c i d s , and the p o t e n t i a l e f f e c t s of a c i d p r e c i p i t a t i o n on 
organisms i n l a k e s . It gives an overview of the s e n s i t i v i t y 
of B r i t i s h Columbia lakes and of long-term s t u d i e s being 
undertaken to determine i f B r i t i s h Columbia lakes are being 
a f f e c t e d by a c i d r a i n . 

Swain, L.G., 1982. Mapping lake s e n s i t i v i t y to a c i d r a i n : 
the B r i t i s h Columbia experience. Unpublished 
paper presented to the North American Lake 
Management S o c i e t y Conference, Vancouver, B r i t i s h 
Columbia. 

A b s t r a c t : In 1981 the Aquatic Studies Branch of the B r i t i s h 
Columbia M i n i s t r y of Environment began a programme to map 
lakes w i t h i n the Province according to t h e i r s e n s i t i v i t y to 
a c i d r a i n . Data c o l l e c t e d between 1977 and 1981 on pH, 
a l k a l i n i t y , calcium, magnesium, and aluminum were used to 
prepared p r e l i m i n a r y s e n s i t i v i t y maps. The Aquatic Studies 
Branch i s c o l l e c t i n g more data, and i s planning to use 
morphometric parameters to p r e d i c t lake s e n s i t i v i t y . From 
the previous survey, data gaps e x i s t e d f o r c o a s t a l B r i t i s h 
Columbia and North from 56N l a t i t u d e . 

Warrington, P.D., 1986. The pH t o l e r a n c e of the aquatic 

p l a n t s of B r i t i s h Columbia. Part 1. L i t e r a t u r e 
survey of the pH l i m i t s of aq u a t i c p l a n t s of the 
world. B r i t i s h Columbia M i n i s t r y of Environment 
and Parks, Water Management Branch, V i c t o r i a . 
Unpublished r e p o r t . 

A b s t r a c t : Not a v a i l a b l e . 
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Ŵ' Warrington, P.D., 1986. The pH t o l e r a n c e of the a q u a t i c 
p l a n t s of B r i t i s h Columbia. Part 2 . A n a l y s i s of 
e x i s t i n g B r i t i s h Columbia environmental data. 
B r i t i s h Columbia M i n i s t r y of Environment and 
Parks, Water Management Branch, V i c t o r i a . 
Unpublished r e p o r t . 

A b s t r a c t : Not a v a i l a b l e . 

Welch, H.E., and J.A. Legault, 1986. P r e c i p i t a t i o n chemistry 
and chemical limnology of f e r t i l i z e d and n a t u r a l 
lakes at Saqvaqjuac, N.W.T. Can. J . F i s h . Aquat. 
S c i . 43(6).1104-1134. 

A b s t r a c t : P r e c i p i t a t i o n at Saqvaqjuac on the northwest coast 
of Hudson Bay was found to have high c o n c e n t r a t i o n s of sea 
s a l t s and to be moderately a c i d i c . Studies of chemical 
limnology of area lakes were c a r r i e d out. 

Western Canada Long Range Transport of Atmospheric 
P o l l u t a n t s , T e c h n i c a l Committee, 1982. 
E v a l u a t i o n of the s t a t u s of s u r f a c e water 
s e n s i t i v i t y mapping f o r a c i d i c d e p o s i t i o n i n 
western Canada. Prepared by C o o r d i n a t i n g 
Committee on Surface Waters. (Saskatchewan 
Research C o u n c i l P u b l i c a t i o n No. C-805-11-E82). 

A b s t r a c t : This report i s a survey of a v a i l a b l e water q u a l i t y 
data from surveys of lakes i n B r i t i s h Columbia, A l b e r t a , 
Saskatchewan, and Manitoba. Appendices c o n t a i n sampling data 
from surveys of lakes i n the four western provinces f o r water 
q u a l i t y parameters such as pH and a l k a l i n i t y . Maps of the 
p r o v i n c e s , showing sampling s i t e s , are i n c l u d e d . 

W h i t f i e l d , P.H., 1986. S p e c t r a l a n a l y s i s of long-term water 
q u a l i t y r e c o r d s . I_n S t a t i s t i c a l aspects of Water 
Q u a l i t y M o n i t o r i n g , e d i t e d by A.H. El-Shaarawi 
and R. Kwiatkowski, E l s e v i e r S c i . Publ. Co., New 
York. Pp. 388-403. 

A b s t r a c t : The Capilano, Seymour, and Coquitlam R i v e r s are the 
source of the Greater Vancouver Regional D i s t r i c t water 
supply. Records of water q u a l i t y measurement of these r i v e r s 
were reduced to weekly averages and examined i n the frequency 
domain, using s p e c t r a l a n a l y s i s . According to t h i s a n a l y s i s 
of longterm water q u a l i t y r e c ords, pH has shown a decrease 
over the past 25 years on a l i n e a r b a s i s . 
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W h i t f i e l d , P.H., and N.E. D a l l e y , 1987. R a i n f a l l d r i v e n pH 
depressions i n a B r i t i s h Columbia c o a s t a l stream. 
Paper p r e s e n t e d a t Symposium on M o n i t o r i n g , 
M o d e l i n g , and M e d i a t i n g Water Q u a l i t y . 

A b s t r a c t : I n s t r e a m pH v a l u e s from Kanaka C r e e k , a t r i b u t a r y 
of the l o w e r F r a s e r R i v e r , were measured a t 15 m i n u t e 
i n t e r v a l s . The r e l a t i o n s h i p between r a i n f a l l e v e n t s and 
s t r e a m pH was examined. I t was o b s e r v e d t h a t the s t r e a m pH 
became m a r k e d l y d e p r e s s e d d u r i n g r a i n f a l l e v e n t s . The e x t e n t 
of t h i s d e c r e a s e a p p e a r s t o be g r e a t e r d u r i n g heavy 
r a i n s t o r m s , but i t i s s t r o n g l y m o d i f i e d by t h e volume o f 
w a t e r p r e s e n t i n t h e s t r e a m a t the o n s e t o f t h e r a i n f a l l 
e v e n t . D e p r e s s i o n s o f pH g r e a t e r t h a n 1.0 were commonly 
o b s e r v e d . 
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TERRESTRIAL PROCESSES AND EFFECTS 

Baker, J . , 1980. D i f f e r e n c e s i n the composition of s o i l s 
under open and canopy c o n d i t i o n s at two s i t e s 
c l o s e - i n to the Great Canadian O i l Sands 
Operation, F o r t McMurray, A l b e r t a . Prepared f o r 
A l b e r t a O i l Sands Environmental Research Program. 
P r o j e c t LS 3.4.1. AOSERP Report 97. 

A b s t r a c t : S o i l s sampled at two s i t e s south of the Great 
Canadian O i l Sands plant were found to d i f f e r s t a t i s t i c a l l y 
with respect to n u t r i e n t s and pH. Despite higher sulphur 
c o n c e n t r a t i o n s i n s o i l s and jack pine f o l i a g e under the 
canopy at S i t e 1, there i s no c o n c l u s i v e evidence that the 
o i l sands o p e r a t i o n has a l t e r e d the s o i l n u t r i e n t regime. 

Baker, J . , D. Hocking, and M. Nyborg, 1977. A c i d i t y of open 
and i n t e r c e p t e d p r e c i p i t a t i o n i n f o r e s t s and 
e f f e c t s on f o r e s t s o i l s i n A l b e r t a . Water, A i r 
and S o i l P o l l u t i o n 7(4):449-460. 

A b s t r a c t : This paper r e p o r t s that high c o n c e n t r a t i o n s of 
sulphur d i o x i d e emitted from i n d u s t r i a l p l a n t s appear to be 
causing a c i d i f i c a t i o n of the g r o s s f a l l , t h r o u g h f a l l and 
stemflow of r a i n . The r e s u l t i s i n c r e a s i n g s o i l a c i d i t y . 

Bewley, R.J.F., and D. Parkinson, 1986. M o n i t o r i n g the 
impact of a c i d d e p o s i t i o n on the s o i l m i c r o b i o t a , 
using glucose and v a n i l l i n decomposition. Water, 
A i r and S o i l P o l l u t i o n 27(1-2):57-68. 

A b s t r a c t : S o i l samples were c o l l e c t e d from three s i t e s i n a 
b o r e a l f o r e s t i n the v i c i n i t y of a sour gas plant e m i t t i n g 
sulphur d i o x i d e . T h e i r rates of v a n i l l i n and glucose 
decomposition was observed. Fewer b a c t e r i a were i s o l a t e d 
from S i t e 1 (2.8 km from the p l a n t ) than from S i t e 2 and S i t e 
3, 6.0 km and 9.6 km from the p l a n t . A g r e a t e r p r o p o r t i o n of 
the s o i l b a c t e r i a from S i t e 1 were spore formers and 
b i s u l p h i t e - t o l e r a n t i s o l a t e s , compared with those from the 
other s i t e s . 

Bewley, R.J.F., and D. Parkinson, 1985. B a c t e r i a l and fungal 
a c t i v i t y i n sulphur d i o x i d e p o l l u t e d s o i l s . 
Canadian J o u r n a l of M i c r o b i o l o g y 31(1):13-15. 

A b s t r a c t : This paper r e p o r t s on the r e s u l t of using a 
s e l e c t i v e i n h i b i t o r technique to determine the r e l a t i v e 
c o n t r i b u t i o n s of b a c t e r i a and f u n g i , to the t o t a l m i c r o b i a l 
r e s p i r a t i o n i n pine f o r e s t s o i l s at s i t e s at v a r y i n g 
d i s t a n c e s from a sour gas p l a n t . 
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Bewley, R.J.F., and D. Parkinson, 1984. E f f e c t s of sulphur 
d i o x i d e p o l l u t i o n on f o r e s t s o i l microorganisms. 
Canadian J o u r n a l of Mi c r o b i o l o g y 30(2):179-185. 

A b s t r a c t : This paper r e p o r t s on the r e s u l t s of a study 
comparing f o r e s t s o i l m i c r o f l o r a at s i t e s 2.8 km, 6 km, and 
9.6 km downwind of a sour gas plant e m i t t i n g sulphur d i o x i d e . 
At the s i t e c l o s e s t the p l a n t , there was a s i g n i f i c a n t 
r e d u c t i o n i n t o t a l numbers of b a c t e r i a . There was no such 
d i f f e r e n c e i n the numbers of f u n g i . However, compared with 
those at the two s i t e s c l o s e s t to the sour gas p l a n t , a 
sma l l e r p r o p o r t i o n of f u n g i at the f u r t h e s t s i t e were 
t o l e r a n t of s u l p h i t e or b i s u l p h i t e . 

Crampton, C.B., 1984. Con c e n t r i c zonation of gleyed s o i l s 
under i n d i v i d u a l t r e e canopies i n southwestern 
B r i t i s h Columbia, Canada. Geoderma 32(4) :329-
334. 

A b s t r a c t : A study of c o n c e n t r i c zoning of s o i l s under the 
stems of western hemlock and western red cedar i n the B r i t i s h 
Columbia c o a s t a l r a i n f o r e s t showed that the most a c i d s o i l 
p r o f i l e s occur near each stem. C i r c u l a r b e l t s of gleyed 
s o i l s appear to be a s s o c i a t e d with a flow of very a c i d water 
from p r e c i p i t a t i o n down the stem and much g r e a t e r flow of 
l e s s a c i d water from the periphery of the canopy. 

Crampton, C.B., 1983. V a r i a t i o n s of pH with annual 
p r e c i p i t a t i o n i n loamy f o r e s t s o i l s . Canadian 
Jo u r n a l of S o i l Science 63(2 ) : 401-403 . 

A b s t r a c t : Measurements, made between 1974 and 1981, of pH i n 
w e l l - d r a i n e d loamy s o i l s , showed that s u b s o i l a c i d i f i c a t i o n 
i n c r e a s e d a f t e r two consecutive drier-than-average years. 
The a c i d i t y of the s u b s o i l i n i m p e r f e c t l y drained s o i l s was 
r e l a t i v e l y s t a b l e , r e g a r d l e s s of the changing p r e c i p i t a t i o n 
p a t t e r n s . 
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Columbia M i n i s t r y of Environment and Parks, 
Surveys and Mapping Branch, V i c t o r i a . 

A b s t r a c t : The B r i t i s h Columbia M i n i s t r y of Environment and 
Parks i s using a computerized mapping system, r e f e r r e d to as 
CAPAMP (Computer A s s i s t e d Planning and Assessment Mapping 
Program). This report d e s c r i b e s an a l g o r i t h m developed to be 
used with t h i s system to d e r i v e computerized r a t i n g s of s o i l 
s e n s i t i v i t y to a c i d i f i c a t i o n , based on p r e v i o u s l y c o l l e c t e d 
s o i l survey i n f o r m a t i o n . Output products are a l i s t i n g of 
s e n s i t i v i t y r a t i n g s of s o i l s w i t h i n a s e l e c t e d map area, and 
a map p o r t r a y i n g these s e n s i t i v i t y r a t i n g s . The report 
d e s c r i b e s three s e n s i t i v i t y r a t i n g schemes developed f o r the 
F r a s e r V a l l e y . 

Holowaychuk, N., and J.D. Lindsay, 1982. D i s t r i b u t i o n and 
r e l a t i v e s e n s i t i v i t y to a c i d i f i c a t i o n of s o i l s : 
Sand R i v e r area, A l b e r t a . Prepared by A l b e r t a 
Research C o u n c i l , S o i l s Department f o r A l b e r t a 
Environment Research Management D i v i s i o n and 
Canadian Petroleum A s s o c i a t i o n . A l b e r t a Research 
Management D i v i s i o n Report RMD 82/13. 

A b s t r a c t : S o i l s i n the Sand R i v e r area of east c e n t r a l 
A l b e r t a were c l a s s i f i e d i n t o c a t e g o r i e s of s e n s i t i v i t y . Cold 
Lake, Lac l a Biche and Grande Centre are l o c a t e d i n the area. 
A d e t a i l e d s o i l survey of the Sand R i v e r area had been 
completed r e c e n t l y , and there i s a p o t e n t i a l f o r petroleum 
e x t r a c t i o n i n the r e g i o n . The o b j e c t i v e s of the p r o j e c t were 
to explore the f e a s i b i l i t y of using s o i l survey data to 
develop c r i t e r i a f o r c l a s s i f y i n g s o i l s i n t o c a t e g o r i e s of 
s e n s i t i v i t y to a c i d i f i c a t i o n and to develop procedures to use 
s o i l survey maps to show the a r e a l d i s t r i b u t i o n of s o i l s 
c l a s s i f i e d according to t h e i r category of s e n s i t i v i t y . 

Holowaychuk, N., G. Padbury, and B. S c h r e i n e r , 1981. 
S e n s i t i v i t y of s o i l s to a c i d i c d e p o s i t i o n i n a 
s e l e c t e d r e g i o n of western Canada. Paper 
presented at the Canadian M e t e o r o l o g i c a l and 
Oceanographic S o c i e t y , 15th Annual Congress, May 
27-29, 1981, Saskatoon, Saskatchewan. 

A b s t r a c t : This paper evaluates the r e l a t i v e s e n s i t i v i t y to 
a c i d i c d e p o s i t i o n of the s o i l s of northern Saskatchewan and 
n o r t h e a s t e r n A l b e r t a . Three c a t e g o r i e s of s o i l s e n s i t i v i t y 
were e s t a b l i s h e d . Most of the s o i l s i n the most s e n s i t i v e 
category are c l a s s i f i e d i n the p o d z o l i c and b r u n i s o l i c 
orders and occur i n the Canadian S h i e l d . Large t r a c t s of 
r e l a t i v e l y s e n s i t i v e organic s o i l s occur i n northern A l b e r t a . 
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P o l l u t i o n 21(1-4):403-410. 

A b s t r a c t : S o i l pH was observed i n n a t u r a l s o i l p r o f i l e s near 
a sour gas p l a n t i n southern A l b e r t a . Samples were c o l l e c t e d 
during the s p r i n g and f a l l from 1973 to 1981. No s o i l 
a c i d i f i c a t i o n was observed. 

Nyborg, M., R.W. Parker, S. T a k y i , and P. Yeung, 1985. 
D e p o s i t i o n of sulphur and i t s i n f l u e n c e on s o i l s 
i n the AOSERP study area. AOSERP Report L-96. 
Prepared f o r Research Management D i v i s i o n , 
A l b e r t a . 

A b s t r a c t : F i e l d i n v e s t i g a t i o n s were c a r r i e d out to determine 
the amounts of sulphur deposited i n r a i n , i n r a i n washing o f f 
t r e e s , and by d i r e c t a b s o r p t i o n of S02 by s o i l . It was found 
that s o i l s absorbed S02 d i r e c t l y from a i r and that t h i s 
a b s o r p t i o n r e s u l t e d i n i n c r e a s e d top l a y e r a c i d i t y . In f i e l d 
experiments ground limestone counteracted the e f f e c t s of 
a p p l i e d s u l p h u r i c a c i d on the s o i l a c i d i t y l e v e l s . 

Nyborg, M, J . Crepin, D. Hocking, and J . Baker, 1977. E f f e c t 
of sulphur d i o x i d e on p r e c i p i t a t i o n an on the 
sulphur content and a c i d i t y of s o i l s i n A l b e r t a , 
Canada. Water, A i r and S o i l P o l l u t i o n 7(4):439-
448. 

A b s t r a c t : Rain and snow i n A l b e r t a are seldom a c i d , but r a i n 
i n t e r c e p t e d by f o r e s t t r e e s exposed to sulphur d i o x i d e 
emissions becomes a c i d and has a sulphur content 3 to 4 times 
higher than u n p o l l u t e d r a i n . S o i l s absorb lar g e amounts of 
sulphur from emissions. P a r t i c u l a t e s deposit 3 to 4 times as 
much sulphur as i s deposited by r a i n f a l l . 

O v e r r e i n , L.N., 1978. A c i d p r e c i p i t a t i o n - impacts on the 
n a t u r a l environment. Paper presented at the 
A l b e r t a Sulphur Gas Research Workshop I I I , 
Edmonton, November 17-18, 1977. 

A b s t r a c t : Anthropogenic emissions of sulphur and n i t r o g e n 
oxides have been observed to r e s u l t i n i n c r e a s e s of a c i d i t y 
i n p r e c i p i t a t i o n . Scandinavia and eastern North America are 
examples of areas where, due to long range t r a n s p o r t of a i r 
p o l l u t a n t s , p r e c i p i t a t i o n i s a c i d i c . E f f e c t s on t e r r e s t r i a l 
ecosystems are o f t e n s u b t l e , when compared to those on 
aquatic systems. D e s u l p h u r i z a t i o n of f u e l s and stack gases 
appear to be the only short-term s o l u t i o n . I n t e r n a t i o n a l 
c o o p e r a t i o n i s necessary f o r a s o l u t i o n to t h i s problem. 
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Q u e s n e l , H.J., J.H. Wiens, and H, Chuah. In p r e p . A c i d 
b u f f e r i n g i n B r i t i s h Columbia s o i l s - a b u f f e r 
parameter and p r e d i c t i v e r e l a t i o n s h i p s . B r i t i s h 
C o l u m b i a M i n i s t r y of E n v i r o n m e n t and P a r k s , and 
B r i t i s h C o l u m b i a M i n i s t r y of A g r i c u l t u r e and 
F i s h e r i e s , V i c t o r i a . 

A b s t r a c t : T h i s r e p o r t d e s c r i b e s i n v e s t i g a t i o n s o f the a c i d 
b u f f e r i n g c h a r a c t e r i s t i c s of s o i l s i n B r i t i s h C o l u m b i a . I n a 
l a b o r a t o r y i n v e s t i g a t i o n , 236 s o i l samples from 14 s o i l 
s u r v e y a r e a s of B r i t i s h C o l u m b i a were e q u i l i b r a t e d w i t h 
s u l p h u r i c a c i d . T i t r a t i o n c u r v e s were drawn, and s e v e r a l 
measures of b u f f e r i n g c a p a c i t y d e r i v e d . A f t e r t h e s e measures 
were s t a t i s t i c a l l y a n a l y s e d , p r e d i c t i v e measures were d e r i v e d 
f o r d i f f e r e n t a r e a s of t h e p r o v i n c e and f o r d i f f e r e n t 
g r o u p i n g s of s o i l s . 

Shewchuk, S.R., 1982. An a c i d d e p o s i t i o n p e r s p e c t i v e f o r 
n o r t h e a s t e r n A l b e r t a and Northern Saskatchewan. 
Water, A i r and S o i l P o l l u t i o n 18:413-419. 

A b s t r a c t : In the b e d r o c k g e o l o g y t h e r e i s a zone o f 
c a l c a r e o u s m a t e r i a l r u n n i n g t h r o u g h the s t u d y a r e a . L a k e s t o 
t h e n o r t h o f t h i s zone a r e i n the P r e c a m b r i a n S h i e l d and a r e 
h i g h l y s e n s i t i v e to a c i d d e p o s i t i o n . Those t o the s o u t h a r e 
r e l a t i v e l y i n s e n s i t i v e . D e p o s i t i o n o f s u l p h u r and n i t r o g e n 
compounds i n s t u d y a r e a i s low but may i n c r e a s e i n t h e f u t u r e 
due to e m i s s i o n s g r o w t h . 

Wiens, J.H., P.F. Epp, H.A. L u t t m e r d i n g , and V. H i g n e t t , 
1987. S o i l and geology s e n s i t i v i t y to 
a c i d i f i c a t i o n i n B r i t i s h Columbia. B r i t i s h 
C o l u m b i a M i n i s t r y o f E n v i r o n m e n t and P a r k s , Waste 
Management B r a n c h and S u r v e y s and R e s o u r c e 
Mapping B r a n c h , V i c t o r i a . 

A b s t r a c t : T h i s r e p o r t a c c o m p a n i e s t h r e e maps b e i n g p r e p a r e d 
f o r B r i t i s h C o l u m b i a : " S o i l and G e o l o g y C h a r a c t e r i s t i c s 
S i g n i f i c a n t t o A c i d i c I n p u t S e n s i t i v i t y " , " P o t e n t i a l of S o i l 
and G e o l o g y t o Reduce A c i d i t y o f A t m o s p h e r i c D e p o s i t i o n " , and 
" S o i l S e n s i t i v i t y to A c i d i c I n p u t s " . The r e p o r t r e v i e w s the 
r a t i n g c r i t e r i a and e v a l u a t i o n methods, as w e l l as t h e 
s o u r c e s o f i n v e n t o r y i n f o r m a t i o n , u s e d i n p r e p a r i n g t h e s e 
maps. 
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Wiens, J.H., G.A. P a d b ury, R . J . F e s s e n d e n , D.L. Wotton, J.P. 
Senyk, E. P a q u i n , and N. Holowaychuk, 1987. 
S e n s i t i v i t y of Western and Northern Canadian 
s o i l s and geology to a c i d i c i n p u t s . P r e p a r e d by 
t h e W e s t e r n Canada Committee on S o i l and G e o l o g y 
S e n s i t i v i t y Mapping f o r t h e W e s t e r n Canada LRTAP 
T e c h n i c a l Committee. 

A b s t r a c t : T h i s r e p o r t a c c o m p a n i e s two maps, " P o t e n t i a l o f 
S o i l s and G e o l o g y t o Reduce A c i d i t y of A t m o s p h e r i c 
D e p o s i t i o n " and " S o i l S e n s i t i v i t y t o A c i d i c I n p u t s " , b e i n g 
p r e p a r e d f o r W e s t e r n and N o r t h e r n Canada. The r e p o r t 
e x p l a i n s t h e meaning o f " s e n s i t i v i t y " w i t h r e f e r e n c e to t h e s e 
maps, and r e v i e w s th e r a t i n g c r i t e r i a t h a t were u s e d i n 
p r e p a r i n g the s o u r c e maps. I m p o r t a n t a s p e c t s o f mapping 
m e t h o d o l o g i e s u s e d i n each o f t h e p r o v i n c e s and t e r r i t o r i e s 
a r e d i s c u s s e d . 

Wiens, J.H., 1983. S o i l s and geology s e n s i t i v i t y mapping i n 
western Canada. B r i t i s h C o l u m b i a M i n i s t r y of 
E n v i r o n m e n t and P a r k s , V i c t o r i a . 

A b s t r a c t : T h i s r e p o r t o u t l i n e s i s s u e s d i s c u s s e d and d e c i s i o n s 
t a k e n a t a m e e t i n g of the Task F o r c e on S o i l and G e o l o g y 
S e n s i t i v i t y M a pping. I t d i s c u s s e s s e n s i t i v i t y r a t i n g 
c r i t e r i a , i n c l u d i n g s e n s i t i v i t y c l a s s l i m i t s and t h e 
a s s e s s m e n t p r o c e d u r e s t o be u s e d . The r e p o r t i s t h e b a s i c 
g u i d i n g document f o r methods t o be u s e d i n t h e c o o p e r a t i v e 
p r o j e c t between the W e s t e r n P r o v i n c e s and the T e r r i t o r i e s t o 
map s o i l and g e o l o g y s e n s i t i v i t y to a c i d i c i n p u t s . 

Wiens, J.H., 1982. S o i l s and geology s e n s i t i v i t y mapping i n 
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C o l u m b i a M i n i s t r y of E n v i r o n m e n t and P a r k s , 
V i c t o r i a . 

A b s t r a c t : T h i s p r e l i m i n a r y r e p o r t r e v i e w s i s s u e s d i s c u s s e d 
p r i o r t o t h e b e g i n n i n g of s o i l and g e o l o g y and s e n s i t i v i t y 
mapping i n W e s t e r n Canada. A f t e r d i s c u s s i n g c o n c e r n s 
r e g a r d i n g the use of p r o p o s e d e c o d i s t r i c t mapping as a b a s i s 
f o r p r e p a r a t i o n o f s e n s i t i v i t y maps, the r e p o r t o u t l i n e s 
c r i t i c a l i s s u e s on w h i c h agreement w i l l need t o be r e a c h e d 
f o r a c o o r d i n a t e d programme of s e n s i t i v i t y mapping. 
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S u r v e y c o o p e r a t i v e l y d e v e l o p e d two maps t o r e f l e c t s o i l and 
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A b s t r a c t : The amount o f e m i t t e d s u l p h u r a b s o r b e d by a 
l i c h e n - c o v e r e d s o i l was measured d u r i n g f i e l d e x p e r i m e n t s i n 
the AOSERP s t u d y a r e a . S u l p h u r i n r a i n f a l l was f o u n d to be 
r e l a t i v e l y low, compared to s u l p h u r a b s o r b e d d i r e c t l y by the 
s o i l . S o i l a c i d i f i c a t i o n by t h e a p p l i c a t i o n of s u l p h u r i c 
a c i d and e l e m e n t a l s u l p h u r were a l s o s t u d i e d , as w e l l as t h e 
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atmospheric a c i d i t y of the Smoking H i l l s area. 

Addison, P.A., 1980. B a s e l i n e c o n d i t i o n of the jack pine 
b i o m o n i t o r i n g p l o t s i n the Athabasca O i l Sands 
area, 1976-1977. P r o j e c t LS 3.4.2. Report 
prepared f o r A l b e r t a O i l Sands Environmental 
Research Program. 

A b s t r a c t : A set of 13 jack pine biomonitoring s i t e s was 
e s t a b l i s h e d to order impingement and impact of emissions from 
o i l sands e x t r a c t i o n o p e r a t i o n s . No measurable a i r p o l l u t a n t 
e f f e c t on e i t h e r v a s c u l a r or l i c h e n communities was observed, 
d e s p i t e i n c r e a s e d t i s s u e p o l l u t a n t c o n c e n t r a t i o n s having been 
documented from s i t e s with 10 km of the Great Canadian O i l 
Sands p l a n t . 

Addison, P.A., S.S. Malhotra, and A.A. Khan, 1984. E f f e c t of 
s u l f u r d i o x i d e on woody b o r e a l f o r e s t s p e c i e s 
grown on n a t i v e s o i l s and t a i l i n g s . J o urnal 
of Environmental Q u a l i t y 13 (3 ) : 333-336 . 

A b s t r a c t : This paper r e p o r t s on a study of the i n f l u e n c e of 
sulphur d i o x i d e emissions on net carbon d i o x i d e a s s i m i l a t i o n 
rate of t r e e s and development of v i s i b l e symptoms of i n j u r y . 
In fumigation experiments, deciduous s p e c i e s were found to be 
more a f f e c t e d by sulphur d i o x i d e than were c o n i f e r s . 
C o n i f e r s grown on an o i l sands t a i l i n g s dike had lower r a t e s 
of carbon d i o x i d e a s s i m i l a t i o n than d i d other c o n i f e r s . 
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Addison, P.A., and K.J. Puckett, 1980. D e p o s i t i o n of 
atmospheric p o l l u t a n t s as measured by l i c h e n 
element content i n the Athabasca o i l sands area. 
Canadian J o u r n a l of Botany 58(22):2323-2334. 

A b s t r a c t : This paper r e p o r t s on the r e s u l t s of determining 
the aluminum, potassium, sulphur, t i t a n i u m , and vanadium 
contents of l i c h e n s i n s i t e s i n the Athabasca o i l sands area. 
The accumulation of these elements by l i c h e n s was r e l a t e d to 
both gaseous and p a r t i c u l a t e emissions from i n d u s t r i a l 
sources and to a l o c a l i z e d windblown dust component. 
D e p o s i t i o n of atmospheric emissions around an o i l - e x t r a c t i o n 
p l a n t , as measured by l i c h e n t h a l l u s c o n c e n t r a t i o n c l o s e l y 
f o l l o w ed d i s t r i b u t i o n p a t t e r n s measured by p h y s i c a l and 
chemical methods. 

Addison, P.A., S.J. L 1 H i r o n d e 1 l e , D.G. Maynard, S.S. 
Malhotra, and A.A. Khan, 1986. E f f e c t s of o i l 
sands p r o c e s s i n g emissions on the b o r e a l f o r e s t . 
Canadian F o r e s t r y S e r v i c e , Northern Forest 
Research Centre Information Report NOR-X-284. 

A b s t r a c t : A research programme was c a r r i e d out to determine 
the e f f e c t s of emissions from o i l sands p r o c e s s i n g on the 
b o r e a l f o r e s t of the Athabasca O i l Sands area. S i g n i f i c a n t 
uptake by v e g e t a t i o n and s o i l s of i n d u s t r i a l emissions was 
g e n e r a l l y r e s t r i c t e d to w i t h i n 10 km of the major source. 
Lichens and mosses were the most a f f e c t e d . The r e s u l t s 
suggest that the low l e v e l and infrequency of p o l l u t a n t 
episodes, coupled with the a s s i m i l a t i v e c a p a c i t y of the s o i l 
and the r e s i l i e n c y of v a s c u l a r p l a n t s , have prevented damage 
to t r e e s . 

Amundson, R.G., R.B. Walker, and A.H. Legge, 1986. Sulphur 
gas emissions i n the b o r e a l f o r e s t : the West 
Whitecourt Case Study. V I I . Pine t r e e 
p h y s i o l o g y . Water, A i r and S o i l P o l l u t i o n 
29(2):129-147. 

A b s t r a c t : Net p h o t o s y n t h e s i s , l e a f r e s i s t a n c e , and 
t r a n s p i r a t i o n of a n a t u r a l l y o c c u r r i n g h y b r i d (lodgepole pine 
x jack pine) were measured as part of a study i n v e s t i g a t i n g 
the c h r o n i c exposure of a f o r e s t ecosystem to emissions from 
a gas p l a n t i n west c e n t r a l A l b e r t a . The o b j e c t i v e s of t h i s 
p o r t i o n of the study were to determine i f exposure to sulphur 
gas emissions (and a l s o ambient S0 2 c o n c e n t r a t i o n s ) were 
a f f e c t i n g the rate of net p h o t o s y n t h e s i s . 
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Baschak.L., and Z.M. Abouguendia, 1982. Response of 
Saskatchewan b o r e a l p l a n t s p e c i e s to a c i d i c 
d e p o s i t i o n : r e s u l t s of p r e l i m i n a r y experiments. 
Saskatchewan Research C o u n c i l T e c h n i c a l Report 
No. 125. 

A b s t r a c t : Not a v a i l a b l e . 

Case, J.W., 1984. Lichen biomonitoring networks i n A l b e r t a . 
Environmental Monitoring and Assessment 4(3):303-
313 . 

A b s t r a c t : The paper d i s c u s s e s the use of l i c h e n s f o r 
monitoring a i r p o l l u t i o n . Because l i c h e n s and bryophytes 
make up a s i g n i f i c a n t p o r t i o n of the f o r e s t v e g e t a t i o n i n 
A l b e r t a , l i c h e n biomonitoring i s an important technique f o r 
monitoring the e f f e c t s of a i r p o l l u t i o n and a c i d r a i n . 
Bioaccumulation s t u d i e s can be used to estimate a c t u a l r a t e s 
of d e p o s i t i o n and to check the accuracy of p o l l u t a n t 
d i s p e r s i o n models. 

F e l l e r , M.C., 1986. A n a l y s i s and i n t e r p r e t a t i o n of stream 
and p r e c i p i t a t i o n chemistry f o r the ARNEWS p l o t 
at the U.B.C. Research F o r e s t . F i n a l r e p o r t . 
Submitted to Canadian F o r e s t r y S e r v i c e , P a c i f i c 
F o r e s t r y Centre, V i c t o r i a , B.C. 

A b s t r a c t : This report d i s c u s s e s stream and p r e c i p i t a t i o n 
chemistry data r e l e v a n t to the ARNEWS (Acid Rain N a t i o n a l 
E a r l y Warning System) p l o t near Haney, approximately 40 km 
east of Vancouver. This p l o t l i e s on the boundary of a small 

f o r e s t e d watershed which has been s t u d i e d s i n c e 1971. A 
proposal f o r fu t u r e research i n t o a c i d r a i n e f f e c t s on 
c o a s t a l B.C. f o r e s t s i s presented. 

Fox, C.A., 1986. T r e e - r i n g v a r i a t i o n i n western l a r c h ( L a r i x 
o c c i d e n t a l i s ) exposed to s u l f u r d i o x i d e 
emissions. Canadian Journal of Forest Research 
16(2):283-292. 

A b s t r a c t : Cores were c o l l e c t e d from t r e e s i n three c o n t r o l 
stands, and from f i v e stands known to have been p o l l u t e d by 
sulphur d i o x i d e emissions from the l e a d - z i n c smelter at 
T r a i l , B r i t i s h Columbia. T r e e - r i n g analyses of r a d i a l growth 
were made f o r years before and a f t e r the i n s t a l l a t i o n of two 
t a l l s tacks (1925), f o r drought and nondrought years, and f o r 
the years before smelting began. The study suggests that the 
e f f e c t s of sulphur d i o x i d e emissions on tree growth i n 
p o l l u t e d areas p e r s i s t e d a f t e r the i n t r o d u c t i o n of p o l l u t i o n 
c o n t r o l s . 
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Fox, C.A., 1980. The impact of a i r p o l l u t i o n on western 
l a r c h as detected by t r e e - r i n g a n a l y s i s . A r i z o n a 
State U n i v e r s i t y Ph.D. t h e s i s . 

A b s t r a c t : The growth response of western l a r c h to sulphur 
d i o x i d e was s t u d i e d i n the Columbia R i v e r V a l l e y near the 
l e a d - z i n c smelter at T r a i l , B r i t i s h Columbia. I n c r e a s i n g 
sulphur emissions i n the e a r l y 1900's, reaching a maximum i n 
1930, r e s u l t e d i n decreased annual t r e e growth. A f t e r 1930, 
f o l l o w i n g the i n t r o d u c t i o n of p o l l u t i o n abatement measures, 
sulphur emissions decreased d r a m a t i c a l l y . However, growth 
recovery i n the western l a r c h was not immediate. This study 
at s i t e s at v a r y i n g d i s t a n c e s from the smelter shows the 
a p p l i c a b i l i t y of t r e e - r i n g a n a l y s i s to examining the 
long-term e f f e c t s of a i r p o l l u t i o n on t r e e s and to examining 
the i n t e r r e l a t i o n s h i p s between a i r p o l l u t i o n , c l i m a t e , and 
annual t r e e growth. 

Kennedy, K.A., P.A. Addison, and D.G. Maynard, 1985. E f f e c t 
of p a r t i c u l a t e elemental sulphur on moss. 
Environmental P o l l u t i o n 39,Ser A ( E c o l . B i o l . ) 
(1):71-77. 

A b s t r a c t : In a study of the i n f l u e n c e of p a r t i c u l a t e 
elemental sulphur on the moss component of lodgepole pine i n 
w e s t - c e n t r a l A l b e r t a , mosses c l o s e s t to the emissions source 
were found to be e l i m i n a t e d . The percentage of moss a l i v e 
and the t o t a l sulphur content of the f o r e s t l i t t e r are 
proposed as i n d i c a t o r s of the impact and extent of elemental 
sulphur contamination of lodgepole pine f o r e s t s i n the 
f o o t h i l l s of A l b e r t a . 

K o t t u r i , M.S., et a l , 1985. Pine V a l l e y L i c h e n Study: 
p r e l i m i n a r y r e p o r t . B r i t i s h Columbia M i n i s t r y of 
Environment, Waste Management Branch, 
Environmental S e r v i c e s S e c t i o n . Unpublished 
r e p o r t . 

A b s t r a c t : In May 1980 twenty l i c h e n monitoring s t a t i o n s were 
e s t a b l i s h e d to study the impact on l i c h e n s of sulphur d i o x i d e 
emissions from the Pine R i v e r Gas Plant near Chetwynd, B.C. 
Lichen specimens were photographed i n 1980, and i n 1983 
specimens from nine s i t e s were rephotographed. A p r e l i m i n a r y 
assessment showed no c o r r e l a t i o n between l i c h e n growth rate 
and ambient sulphur d i o x i d e l e v e l s . The report recommends 
r e l o c a t i o n of some s i t e s and refinement of photographic 
techniques. 
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Krouse, H.R., A.H. Legge, and H.M. Brown, 1984. Sulphur gas 
emissions i n the b o r e a l f o r e s t : the West 
Whitecourt case study. V. S t a b l e sulphur 
i s o t o p e s . Water, A i r , and S o i l P o l l u t i o n 
22(3):321-347. 

A b s t r a c t : As p a r t of a study of sulphur gas emissions from 
the West Whitecourt Gas P l a n t , t h i s paper d i s c u s s e s the use 
of s u l p h u r i s o t o p e r a t i o s t o assess the f a t e of sulphur gas 
emissions and the movement of sulphur compounds i n the f o u r 
main compartments of the f o r e s t ecosystem - a i r , v e g e t a t i o n , 
s o i l , and water. The s t a b l e sulphur i s o t o p e compositions of 
l o d g e p o l e x jack p i n e needles a t sampling l o c a t i o n s around 
the gas p l a n t were c o n s i s t e n t with wind summaries f o r the 
a r e a . S t a b l e sulphur i s o t o p e s were found to be p r a c t i c a l 
environmental t r a c e r of i n d u s t r i a l sulphur i n the f o r e s t 
ecosystem of A l b e r t a . 

Legge, A.H., e t a l , 1978. Sulphur gas emissions i n the 
b o r e a l f o r e s t : the West Whitecourt Case Study. 
I I . F i n a l r e p o r t . Submitted t o the Whitecourt 
Environmental Study Group (WESC). 

A b s t r a c t : T h i s study was undertaken t o determine the 
consequences t o the f o r e s t ecosystem of c h r o n i c exposure to 
low c o n c e n t r a t i o n s of sulphur gas emissions o r i g i n a t i n g from 
the West Whitecourt Gas P l a n t . F o l i a g e of lodgepole x 
j a c k p i n e t r e e s was used f o r p h y s i o l o g i c a l and b i o c h e m i c a l 
experiments. 

Malhotra, S.S., 1979. I n t e r i m r e p o r t on p h y s i o l o g y and 
mechanisms of a i r - b o r n e p o l l u t a n t i n j u r y t o 
v e g e t a t i o n , 1975 t o 1978. Prepared f o r A l b e r t a 
O i l Sands Environmental Research Program P r o j e c t 
VE 3.3. 

A b s t r a c t : B i o c h e m i c a l s t u d i e s conducted under c o n t r o l l e d 
c o n d i t i o n s t o measure response of p l a n t s t o low 
c o n c e n t r a t i o n s of S02. Although t h e r e was no v i s u a l l y 
apparent damage t o the f o l i a g e , the p l a n t s showed b i o c h e m i c a l 
responses t h a t c o u l d a d v e r s e l y a f f e c t the growth and y i e l d of 
v e g e t a t i o n . An attempt was made t o d e t e c t p r e - v i s u a l S02 
i n j u r y t o jack p i n e and white spruce i n the immediate 
v i c i n i t y of the Great Canadian O i l Sands o p e r a t i o n . No 
a p p r e c i a b l e d i f f e r e n c e s i n b i o c h e m i c a l o r p h y s i o l o g i c a l 
f u n c t i o n s were found. 
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Malhotra, S.S., and P.A. Addison, 1980. Interim r e p o r t on 
symptomology and t h r e s h o l d l e v e l s of a i r 
p o l l u t a n t i n j u r y to v e g e t a t i o n , 1975 to 1978. 
Report prepared f o r A l b e r t a O i l Sands 
Environmental Research Program P r o j e c t VE 3.1.. 

A b s t r a c t : Six b o r e a l f o r e s t p l a n t s p e c i e s were fumigated i n 
an environmental growth chamber f o r up to 40 days at 0.34 ppm 
S0 2. A l l s p e c i e s showed a gradual d e c l i n e i n C0 2 gas 
exchange. Paper b i r c h was the s p e c i e s the most s e n s i t i v e to 
S0 2 i n j u r y followed by green a l d e r , jack pine, Labrador tea, 
and white and black spruce. 

Malhotra, S.S., and R.A. B l a u e l , 1980. Diagnosis of a i r 
p o l l u t a n t and n a t u r a l s t r e s s symptoms on f o r e s t 
v e g e t a t i o n i n western Canada. Environment 
Canada, Canadian F o r e s t r y S e r v i c e , Northern 
Forest Research Centre, Information Report 
N0R-X-228. 

A b s t r a c t : I n d u s t r i a l o p e r a t i o n s i n A l b e r t a , Saskatchewan, 
Manitoba, and the Northwest T e r r i t o r i e s r e l e a s e a i r b o r n e 
emissions that can i n j u r e f o r e s t v e g e t a t i o n . This report 
d e s c r i b e s symptoms of i n d u s t r i a l p o l l u t a n t e f f e c t s and of 
n a t u r a l s t r e s s e s that may appear s i m i l a r . Both deciduous and 
c o n i f e r o u s species are d i s c u s s e d . 

Malhotra, S.S., and A.A. Khan, 1979. Interim r e p o r t on 
physiology and mechanisms of a i r b o r n e p o l l u t a n t 
i n j u r y to v e g e t a t i o n , 1978-1979. Prepared f o r 
A l b e r t a O i l Sands Environmental Research Program. 

P r o j e c t LS 3.3. AOSERP Open F i l e Report O.F.2. 
A b s t r a c t : C o n t r o l l e d exposure s t u d i e s showed that a c t i v i t i e s 
of important enzymes a l t e r e d s i g n i f i c a n t l y a f t e r fumigation 
of p l a n t s with S0 2. I t was observed a l s o vanadium and n i c k e l 
were t o x i c to c e l l u l a r processes. Laboratory methods were 
used to detect a i r p o l l u t a n t i n j u r y to v e g e t a t i o n i n the o i l 
sands area. 
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Malhotra, S.S., A. Addison, and A.A. Khan, 1980. 
Symptomatology and t h r e s h o l d l e v e l s of a i r 
p o l l u t a n t i n j u r y to v e g e t a t i o n , 1979-80. 
Prepared by Canadian F o r e s t r y S e r v i c e , Northern 
Fore s t Research Centre f o r A l b e r t a O i l Sands 
Environmental Research Program P r o j e c t LS 3.1. 

A b s t r a c t : Coniferous and deciduous s p e c i e s that had been 
growing on the Suncor t a i l i n g s sand dike f o r f i v e to seven 
years were fumigated with S02 under c o n t r o l l e d environmental 
c o n d i t i o n s . When the r e s u l t s were compared with those from 
s i m i l a r l y fumigating the same c o n i f e r o u s s p e c i e s grown on 
n a t i v e s o i l s , the c o n i f e r o u s s p e c i e s grown on the t a i l i n g s 
dike were found to be much more s e n s i t i v e to S02 i n j u r y . Due 
to a p o l l u t i o n chamber breakdown, the deciduous s p e c i e s were 
not ranked. 

Nosal, M., 1983. Atmosphere-biosphere i n t e r f a c e : p r o b a b i l i t y 
a n a l y s i s and an experimental design f o r s t u d i e s 
of a i r p o l l u t a n t - i n d u c e d p l a n t response. 
A l b e r t a Environment Research Management D i v i s i o n 
Report RMD 83/25. 

A b s t r a c t : This report assesses the s t a t e of knowledge about 
the numerical d e f i n i t i o n of a i r p o l l u t a n t dose as i t r e l a t e d 
to v e g e t a t i o n response. The f i r s t part of the report i s a 
l i t e r a t u r e survey of recent p u b l i c a t i o n s , i n c l u d i n g r e p o r t s 
of the N a t i o n a l Crop Loss Assessment Network. A numerical 

^•f1 p r o b a b i l i s t i c model i s then developed and i t s s t a t i s t i c a l 
g o o d n e s s - o f - f i t to Minnesota a i r p o l l u t a n t exposure-soybean 
response data i s analysed. The f i n d i n g s are a p p l i e d to an 
experimental design f o r i n t e g r a t i n g a i r q u a l i t y data to 
v e g e t a t i o n response and p r e d i c t i o n s i n A l b e r t a . 
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Palmer, K.A., 1986. The establishment of cryptogamic 
bio m o n i t o r i n g supblots to supplement Canadian 

W Fores t S e r v i c e ARNEWS p l o t s . Submitted by 
Larkspur B i o l o g i c a l Consultants to Canadian 
Forest S e r v i c e , P a c i f i c F o r e s t r y Centre, 
V i c t o r i a , B.C. 

A b s t r a c t : T h i r t y four permanent supblots were e s t a b l i s h e d i n 
f i v e of the Canadian Forest S e r v i c e ARNEWS (A c i d Rain 
N a t i o n a l E a r l y Warning System) p l o t s . The p l o t s were l o c a t e d 
on S a l t s p r i n g I s l a n d , i n the Shawinigan Lake and Coquitlam 
Lake areas, and i n the U.B.C. Research Forest at Haney. Six 
permanent subplots were e s t a b l i s h e d on S a l t s p r i n g I s l a n d and 
the Shawinigan Lake area. Ash analyses of samples from the 
S a l t s p r i n g and Coquitlam p l o t s revealed higher than 
background l e v e l s of sulphur, lead and aluminum. It i s 
recommended that the lower e l e v a t i o n ARNEWS Coquitlam Lake 
p l o t be evaluated f o r s u i t a b i l i t y i n the ARNEWS p l o t system 
and that p r e c i p i t a t i o n chemistry i n the S a l t s p r i n g I s l a n d 
p l o t be monitored. 

van Barneveld, J.W., 1983. Crop s e n s i t i v i t y to s o i l 
a c i d i f i c a t i o n . B r i t i s h Columbia M i n i s t r y of 
Environment and Parks, Waste Management Branch, 
V i c t o r i a . Unpublished manuscript. 

A b s t r a c t : This report on s o i l a c i d i f i c a t i o n , d i s c u s s e s the 
type of crop, the i n i t i a l a c i d i t y of the s o i l , the a b i l i t y of 
the s o i l to n e u t r a l i z e a c i d i f y i n g i n p u t s , the rate at which 
a c i d i f y i n g inputs are a p p l i e d to the s o i l . The report a l s o 
d i s c u s s e s f e r t i l i z i n g , s o i l management, as the w e l l as the 
co u n t e r a c t i n g of a c i d i f i c a t i o n by the use of l i m i n g . 

van Barneveld, J.W., and R.D. Marsh, 1986. Port A l i c e S02 
impacts: v e g e t a t i o n . B r i t i s h Columbia M i n i s t r y of 
Environment and Parks, Waste Management Branch 
T e c h n i c a l Report 25. 

A b s t r a c t : This report d e s c r i b e s damage to p l a n t s caused by 
sulphur d i o x i d e emissions from the Port A l i c e p u l p m i l l . The 
damage i n c l u d e s c h l o r o s i s , n e c r o s i s , d e f o l i a t i o n and d i e -
back. In some cases, the emissions have caused death of 
p l a n t s . In areas of moderate to high sulphur d i o x i d e 
c o n c e n t r a t i o n s , some evergreen s p e c i e s were l e s s abundant 
than expected. In areas of severe impact, there were no 
l i c h e n s . Sulphur c o n c e n t r a t i o n i n f o l i a g e i s a f u n c t i o n of 
sulphur d i o x i d e c o n c e n t r a t i o n s i n the a i r and of the du r a t i o n of 
exposure. F o l i a g e exposed to the main a i r f l o w s had higher 
sulphur c o n c e n t r a t i o n s than d i d f o l i a g e w i t h i n the f o r e s t 
canopy. Drought, dis e a s e , and i n s e c t i n f e s t a t i o n s were not 
causes of these plan t i n j u r i e s . 

68 



VEGETATION 

Wong, R.K.W., and M. E n g l i s h , 1984. Crop damage and s u l f u r 
emission trends i n c e n t r a l A l b e r t a . A l b e r t a 
Research C o u n c i l Atmospheric Sciences Report 
84-1. 

A b s t r a c t : T h i s report explores h i s t o r i c a l trends i n h a i l crop 
damage and the amount of sulphur emitted from sour gas p l a n t s 
p r o c e s s i n g p l a n t s i n c e n t r a l A l b e r t a . There appears to be a 
s t a t i s t i c a l r e l a t i o n s h i p between crop damage and sulphur 
emissions. Because of c l i m a t i c v a r i a t i o n s , these 
obser v a t i o n s may be due to c o i n c i d e n c e . 

Wood, C.S., and G.A. Van S i c k l e , 1987. Forest i n s e c t and 
disease c o n d i t i o n s : B r i t i s h Columbia and Yukon, 
1986. Canadian F o r e s t r y S e r v i c e , P a c i f i c 
F o r e s t r y Centre Information Report BC-X-287. 

A b s t r a c t : This report on f o r e s t pest c o n d i t i o n s c o n t a i n s a 
b r i e f d i s c u s s i o n of the establishment of f o r e s t p l o t s to be 
monitored f o r damage from a c i d r a i n . Symptoms d i r e c t l y 
a t t r i b u t a b l e to a c i d r a i n have not been seen. Damage 
observed has u s u a l l y been a t t r i b u t a b l e to previous or current 
pest c o n d i t i o n s . 

Wood, C.S., and G.A. Van S i c k l e , 1986. F o r e s t i n s e c t and 
disease c o n d i t i o n s : B r i t i s h Columbia and Yukon, 
1985. Canadian F o r e s t r y S e r v i c e , P a c i f i c 
F o r e s t r y Centre Information Report BC-X-277. 

A b s t r a c t : T h i s report on f o r e s t pest c o n d i t i o n s c o n t a i n s a 
b r i e f d i s c u s s i o n of the establishment of f o r e s t p l o t s f o r the 

o b t a i n i n g of b a s e l i n e knowledge and the d e t e c t i o n and 
monitoring of changes that are caused by a c i d r a i n . 
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Hazra, A.K., R. Prokopuk, and M.J. Hardin, 1977. Chemical 
c h a r a c t e r i s t i c s of snow i n the Y e l l o w k n i f e area, 
N.W.T., 1975. Environment Canada, Environmental 
P r o t e c t i o n S e r v i c e , Northwest Region S u r v e i l l a n c e 
Report EPS-5-NW-77-7. 

A b s t r a c t : During the winter of 1975 the Environmental 
P r o t e c t i o n S e r v i c e i n v e s t i g a t e d the d i s t r i b u t i o n and 
c o n c e n t r a t i o n of contaminants i n snow i n the Y e l l o w k n i f e 
area. The r e s u l t s showed that snow i n the Y e l l o w k n i f e are 
does not conform to s p e c i f i c a t i o n s f o r pH, a r s e n i c , l e a d , 
i r o n and manganese under the Canadian D r i n k i n g Water  
Standards, 1968. The report t h e r e f o r e recommends that the 
p u b l i c i n the area be informed of the p o t e n t i a l hazard and be 
dissuaded from using melted snow as a source of potable 
water. 

Meranger, J.C., and D.R. G l a d w e l l , 1986. A p p l i c a t i o n of a 
conceptual model to a s s e s s i n g the impact of a c i d 
r a i n on d r i n k i n g water q u a l i t y . Water Q u a l i t y 
B u l l e t i n 11(1):26-33,60. 

A b s t r a c t : This study examines the e f f e c t s of a c i d 
p r e c i p i t a t i o n on s u r f a c e and subsurface freshwater chemistry 
and the q u a l i t y of domestic water i n order to develop an 
index to allow p r e d i c t i o n of d r i n k i n g water q u a l i t y i n a c i d -
s e n s i t i v e areas. Shelburne, Nova S c o t i a and Sioux Lookout, 
Ontario were the two a c i d - s e n s i t i v e areas chosen f o r the 
study. La Ronge, Saskatchewan was the c o n t r o l area. 

Meranger, J.C., D.R. G l a d w e l l , and R.E. L e t t , 1986. 
A p p l i c a t i o n of a conceptual model to assess the impact of 
a c i d p r e c i p i t a t i o n on d r i n k i n g water q u a l i t y . I I . - S t u d i e s 
of chemical thermodynamic e q u i l i b r i a i n water. Water Q u a l i t y 
B u l l e t i n 11 (3 ): 152-159, 173 . A b s t r a c t : A t h e o r e t i c a l 
conceptual model developed to study the degree of a c i d r a i n 
impact on d r i n k i n g water sources i n a c i d - s e n s i t i v e areas of 
Canada i s used to generate s a t u r a t i o n index values f o r over 
100 m i n e r a l s . The model was d e r i v e d from data obtained 
through a n a l y s i s of water samples c o l l e c t e d at two 
a c i d - s e n s i t i v e areas, Shelburne, Nova S c o t i a and Sioux 
Lookout, Ontario, and one c o n t r o l area, La Ronge, 
Saskatchewan. 
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Razienne, M., R. Burnett, B. S t e r n , and J.C. Meranger, 1986. 
Transported a i r p o l l u t a n t s and r e s p i r a t o r y h e a l t h 
i n two Canadian communities. Paper presented at 
T h i r d I n t e r n a t i o n a l Conference on Environmental 
Lung Disease, Montreal, Quebec, Canada, October 
15-18, 1986. A b s t r a c t i n Chest 91(2)1987: 314. 

A b s t r a c t : A study was conducted to examine the p o s s i b l e 
examination between tr a n s p o r t e d a i r p o l l u t i o n , commonly known 
as " a c i d r a i n " , and the r e s p i r a t o r y h e a l t h of c h i l d r e n 
c h r o n i c a l l y exposed to these p o l l u t a n t s . Two communities, 
T i l l s o n b u r g , Ontario and Portage La P r a i r i e , Manitoba were 
s e l e c t e d . T i l l s o n b u r g r e s i d e n t s represented the exposed 
p o p u l a t i o n . Portage La P r a i r i e was the c o n t r o l community. 
Res u l t s of the study show that r e s p i r a t o r y h e a l t h and 
f u n c t i o n of c h i l d r e n l i v i n g i n areas impacted by a c i d r a i n 
may be adversely a f f e c t e d by the a i r p o l l u t a n t s . 

S p i t z e r , W.O., 1986. Southwest A l b e r t a Medical D i a g n o s t i c 
Review P r o j e c t : methods and r e s u l t s . Summary. 
Report of the M c G i l l I n t e r - U n i v e r s i t y Research 
Group 

A b s t r a c t : I n v e s t i g a t o r s conducted a c l i n i c a l e p i d e m i o l o g i c a l 
f i e l d study of an area that was exposed to sour gas 
emissions. I t was not found that the h e a l t h of the 
p o p u l a t i o n was being a f f e c t e d by the emissions. The g r e a t e r 
frequency of reported symptoms by study area r e s i d e n t s , when 
compared to r e p o r t s by c o n t r o l area r e s i d e n t s , appears to be 
caused by g r e a t e r concerns of the study area r e s i d e n t s about 
t h e i r h e a l t h . 
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CONTROLS AND LEGISLATION 

B r i t i s h Columbia Hydro and Power A u t h o r i t y , 1977. A b r i e f on 
c o a l - f i r e d power p l a n t s submitted to the 
P o l l u t i o n C o n t r o l Branch f o r p r e s e n t a t i o n at the 
P u b l i c Inquiry to Review P o l l u t i o n C o n t r o l 
O b j e c t i v e s f o r the Mining, M i n e - M i l l i n g and 
Smelting I n d u s t r i e s of B r i t i s h Columbia, 
commencing at V i c t o r i a , B r i t i s h Columbia, 10 
January, 1978. 

A b s t r a c t : A v a i l a b l e technology f o r c o n t r o l of p a r t i c u l a t e s 
and sulphur d i o x i d e emissions from c o a l - f i r e d power p l a n t s i s 
reviewed. C o n s i d e r i n g environmental and economic f a c t o r s , 
the b r i e f proposes changes to s p e c i f i c o b j e c t i v e s and 
g u i d e l i n e s f o r contaminants i n emissions from lar g e s c a l e 
c o a l - f i r e d power p l a n t s . 

Edwards, C , 1987. Current a c i d gas emission c o n t r o l options 
f o r western Canada - a review. Report prepared 
f o r Western Canada LRTAP T e c h n i c a l Committee. 

A b s t r a c t : This report reviews proven c o n t r o l t e c h n o l o g i e s 
a p p l i c a b l e to major Western Canadian emission sources of 
sulphur d i o x i d e and n i t r o g e n oxides. I n d u s t r i e s are grouped 
under the gas to be c o n t r o l l e d , and the c o n t r o l 
t e c h n o l o g i e s are summarized b r i e f l y . 

Hart, A.G., R.G. Humphreys, A.L. McMullen, and B.U. P a t e l , 
1983. A review of the technology a v a i l a b l e f o r 
the c o n t r o l of atmospheric emissions from o i l 
sands p l a n t s . Prepared by Dynawest P r o j e c t s L t d . 
f o r A l b e r t a Environment. A l b e r t a Environment 
Research Management D i v i s i o n Rept. RMD 83/19. 

A b s t r a c t : This report provides an overview of technology 
a v a i l a b l e f o r the c o n t r o l of sulphur and n i t r o g e n oxide 
emissions from o i l sands p l a n t s . Processes are d e s c r i b e d . 
C a p i t a l and annual ope r a t i n g c o s t s are d i s c u s s e d . 
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RTM Engineering L i m i t e d , 1985. C h a r a c t e r i z a t i o n and c o n t r o l 
of odourous emissions from o i l and n a t u r a l gas 
f i e l d s . Prepared f o r Environment Canada, B r i t i s h 
Columbia M i n i s t r y of Energy, Mines and Petroleum 
Resources, and B r i t i s h Columbia M i n i s t r y of 
Environment. 

A b s t r a c t : Concentrations of hydrogen s u l p h i d e , sulphur 
d i o x i d e , and hydrocarbons i n the ambient a i r were monitored 
at 19 petroleum i n d u s t r y f a c i l i t i e s i n the Fort St. John 
area. A f t e r a review of the process technology being used at 
these f a c i l i t i e s and a l i t e r a t u r e of emission c o n t r o l 
t e c h n o l o g i e s , recommendations were made regarding monitoring 
and c o n t r o l of odourous emissions. 

S c o t t , A., 1984, A c i d r a i n , the I.J.C., c e r t i f i c a t e s and the 
p r i n c i p l e s of i n t e r n a t i o n a l n e g o t i a t i o n . 
U n i v e r s i t y of B r i t i s h Columbia Programme i n 
Natural Resource Economics Resources Paper No. 
98. 

A b s t r a c t : This paper d i s c u s s e s the l i m i t a t i o n s of the 
I n t e r n a t i o n a l J o i n t Commission i n d e a l i n g with a c i d r a i n , the 
l a t e s t c r i s i s i n Canadian-American environmental r e l a t i o n s . 
An i n t e r n a t i o n a l p o l l u t i o n - c e r t i f i c a t e s proposal i s shown to 
have promise as p r o v i d i n g an agenda under which the 
" p r i n c i p l e s " i s s u e of t e r r i t o r i a l i t y versus n e i g h b o u r l i n e s s 
can be ne g o t i a t e d with respect to the a c i d r a i n problem. 

Summers, P.W., 1985. Regional background atmospheric 
sulphate l e v e l s i n Canada: p r e l i m i n a r y estimates 
and i m p l i c a t i o n s f o r c o n t r o l s t r a t e g i e s . 
Prepared f o r the Federal P r o v i n c i a l Advisory 
Committee on A i r Q u a l i t y . 

A b s t r a c t : It i s now b e l i e v e d that geographic and c l i m a t i c 
f a c t o r s , as we l l as d i s t a n c e from upwind a i r p o l l u t i o n 
sources, r e s u l t i n the p r e c i p i t a t i o n of each region having 
i t s own background pH l e v e l . As part of the d i s c u s s i o n of 
p r e c i p i t a t i o n pH l e v e l s , d i f f e r e n c e s i n r e g i o n a l atmospheric 
chemistry w i t h i n Canada are d e s c r i b e d . The s i g n i f i c a n c e of 
r e g i o n a l background pH l e v e l s i n p r e c i p i t a t i o n f o r the 
development of c o n t r o l s t r a t e g i e s i s d i s c u s s e d . 
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i n the Athabasca O i l Sands a r e a . U n i v e r s i t y of 
A l b e r t a , M.Sc. t h e s i s . 
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ATMOSPHERIC PROCESSES 

St r o s h e r , M.M., 1978. Ambient a i r q u a l i t y i n the AOSERP 
study area, 1977. Prepared by A l b e r t a 
Department of the Environment, P o l l u t i o n C o n t r o l 
D i v i s i o n f o r A l b e r t a O i l Sands Environmental 
Research Program P r o j e c t ME 2.1. 

A b s t r a c t : The ambient a i r q u a l i t y monitoring network i n the 
AOSERP study i s d e s c r i b e d with reference to s i t e l o c a t i o n , 
measurement techniques, i n s t r u m e n t a t i o n , and data sources. 
The report contains i n i t i a l e v a l u a t i o n s of ground l e v e l a i r 
c o n c e n t r a t i o n s of sulphur d i o x i d e , as w e l l as l e v e l s of ozone 
and n i t r o g e n d i o x i d e at a background s t a t i o n . I n i t i a l 
e v a l u a t i o n s of the data show l e v e l s of t o t a l suspended 
p a r t i c u l a t e s to be very low except i n the F o r t McMurray area. 

S t r o s h e r , M.M., and R.R. P e t e r s , 1980. M e t e o r o l o g i c a l 
f a o r s r a f fi££eangnambmbnen20S06onoaneitataoisnaearar 
an o i l sands e x t r a c t i o n p l a n t . Prepared by 
A l b e r t a Environment, P o l l u t i o n C o n t r o l D i v i s i o n 
f o r A l b e r t a O i l Sands Environmental Research 
Program P r o j e c t AS 2.1. 

A b s t r a c t : Observed S0 2 ground l e v e l c o n c e n t r a t i o n s are 
r e l a t e d to m e t e o r o l o g i c a l processes. A n a l y s i s of ambient 
monitoring measurements from a continuous a i r q u a l i t y 
monitoring network i n the A l b e r t a O i l Sands Research Program 
shows that S0 2 c o n c e n t r a t i o n s are caused by a r c t i c a i r mass 
i n v e r s i o n s . A l b e r t a Environment's d i s p e r s i o n programme i s 
used to compare observed and c a l c u l a t e d ground l e v e l S02 
c o n c e n t r a t i o n s . 

Summers, P.W., 1987. avengiagnefoS030byb$onuBceaVttvstetmsms. 

A b s t r a c t : In the summer of 1968 f i f t e e n hours of S0 2 

o b s e r v a t i o n s were made during f l i g h t s of a m e t e o r o l o g i c a l 
r e s e a r c h a i r c r a f t over c e n t r a l A l b e r t a , using a 
continuous S02 a n a l y z e r . P r e c i p i t a t i o n samples were 
c o l l e c t e d simultaneously by ground mobile u n i t s . Sulphur 
budgets of three storms i n d i c a t e high rainout e f f i c i e n c y . 
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^ van Barneveld, J.W., 1983. Crop s e n s i t i v i t y t o s o i l 
a c i d i f i c a t i o n . B r i t i s h Columbia M i n i s t r y of 
Environment and Parks, Waste Management Branch, 
V i c t o r i a . Unpublished manuscript. 

A b s t r a c t : T h i s r e p o r t on s o i l a c i d i f i c a t i o n , d i s c u s s e s the 
type of crop, the i n i t i a l a c i d i t y of the s o i l , the a b i l i t y of 
the s o i l t o n e u t r a l i z e a c i d i f y i n g i n p u t s , the r a t e a t which 
a c i d i f y i n g i n p u t s are a p p l i e d to the s o i l . The r e p o r t a l s o 
d i s c u s s e s f e r t i l i z i n g , s o i l management, as the w e l l as the 
c o u n t e r a c t i n g of a c i d i f i c a t i o n by the use of l i m i n g . 

van Barneveld, J.W., and R.D. Marsh, 1986. P o r t A l i c e S02 
impacts: v e g e t a t i o n . B r i t i s h Columbia M i n i s t r y of 
Environment and Parks, Waste Management Branch 
T e c h n i c a l Report 25. 

A b s t r a c t : T h i s r e p o r t d e s c r i b e s damage to p l a n t s caused by 
sulphur d i o x i d e emissions from the P o r t A l i c e p u l p m i l l . The 
damage i n c l u d e s c h l o r o s i s , n e c r o s i s , d e f o l i a t i o n and d i e -
back. In some cases, the emissions have caused death of 
p l a n t s . In areas of moderate to high sulphur d i o x i d e 
c o n c e n t r a t i o n s , some evergreen s p e c i e s were l e s s abundant 
than expected. In areas of severe impact, t h e r e were no 
l i c h e n s . Sulphur c o n c e n t r a t i o n i n f o l i a g e i s a f u n c t i o n of 
sulphur d i o x i d e c o n c e n t r a t i o n s i n the a i r and of the d u r a t i o n of 
exposure. F o l i a g e exposed to the main a i r f l o w s had h i g h e r 
sulphur c o n c e n t r a t i o n s than d i d f o l i a g e w i t h i n the f o r e s t 
canopy. Drought, d i s e a s e , and i n s e c t i n f e s t a t i o n s were not 
causes of these p l a n t i n j u r i e s . 

Wong, R.K.W., and M. E n g l i s h , 1984. Crop damage and s u l f u r 
e m i s s i o n trends i n c e n t r a l A l b e r t a . A l b e r t a 
Research C o u n c i l Atmospheric Sciences Report 
84-1. 

A b s t r a c t : T h i s r e p o r t e x p l o r e s h i s t o r i c a l trends i n h a i l crop 
damage and the amount of sulphur emitted from sour gas p l a n t s 

, p r o c e s s i n g p l a n t s i n c e n t r a l A l b e r t a . There appears t o be a 
s t a t i s t i c a l r e l a t i o n s h i p between crop damage and sulphur 
e m i s s i o n s . Because of c l i m a t i c v a r i a t i o n s , these 
o b s e r v a t i o n s may be due t o c o i n c i d e n c e . 

Wood, C.S., and G.A. Van S i c k l e , 1987. F o r e s t i n s e c t and 
d i s e a s e c o n d i t i o n s : B r i t i s h Columbia and Yukon, 
1986. Canadian F o r e s t r y S e r v i c e , P a c i f i c 
F o r e s t r y Centre Information Report BC-X-287. 

A b s t r a c t : T h i s r e p o r t on f o r e s t pest c o n d i t i o n s c o n t a i n s a 
b r i e f d i s c u s s i o n of the establishment of f o r e s t p l o t s to be 
monitored f o r damage from a c i d r a i n . Symptoms d i r e c t l y 
a t t r i b u t a b l e t o a c i d r a i n have not been seen. Damage 
observed has u s u a l l y been a t t r i b u t a b l e to p r e v i o u s or c u r r e n t 
pest c o n d i t i o n s . 
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Wood, C.S., and G.A. Van S i c k l e , 1986. F o r e s t i n s e c t and 
d i s e a s e c o n d i t i o n s : B r i t i s h Columbia and Yukon, 
1985. Canadian F o r e s t r y S e r v i c e , P a c i f i c 
F o r e s t r y Centre Information Report BC-X-277. 

A b s t r a c t : T h i s r e p o r t on f o r e s t p e s t c o n d i t i o n s c o n t a i n s a 
b r i e f d i s c u s s i o n of the establishment of f o r e s t p l o t s f o r the 
o b t a i n i n g of b a s e l i n e knowledge and the d e t e c t i o n and 
m o n i t o r i n g of changes t h a t are caused by a c i d r a i n . 
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