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SNOW DISPOSAL IN WHITEHORSE: 

CHEMICAL CHARACTERIZATION AND DISPOSAL ALTERNATIVES 

INTRODUCTION 

I n i t i a l l y , t h i s s t u d y was u n d e r t a k e n i n an a t t e m p t t o a s s e s s 

t h e i m p a c t o f snow d i s p o s a l on t h e Yukon R i v e r w a t e r q u a l i t y ; how­

e v e r , i t has s i n c e e v o l v e d t o i n c l u d e a b r i e f r e v i e w o f t h e compon­

e n t s c o n s i d e r e d as c o n t a m i n a n t s o f was te snow i n s o u t h e r n u r b a n 

c e n t r e s a n d , w i t h t h i s i n f o r m a t i o n , an a s s e s s m e n t o f t h e W h i t e h o r s e 

s i t u a t i o n i n r e s p e c t o f t h e l i m i t e d d a t a w h i c h was c o l l e c t e d as 

p a r t o f t h e s t u d y . A r e c o m m e n d a t i o n o f snow d i s p o s a l p r a c t i c e s 

b a s e d on t h e l e a s t e n v i r o n m e n t a l l y damaging method on a l o n g - t e r m 

b a s i s h e r e i n W h i t e h o r s e i s p r e s e n t e d . 

The p r e s e n t p r a c t i c e by C i t y Works f o r snow d i s p o s a l i s t o 

remove t h e snow w a s t e by t r u c k t o one o f t h r e e i d e n t i f i e d dumping 

a r e a s . These t h r e e a r e a s i n c l u d e : an a r e a on t h e s o u t h a c c e s s r o a d 

a c r o s s f rom t h e R o b e r t S e r v i c e P a r k ; a n o t h e r a r e a , a l s o a l o n g t h e 

s o u t h a c c e s s r o a d , i d e n t i f i e d as b e i n g n e a r t h e s k i d o o r a c i n g 

t r a c k ; and t h e t h i r d a r e a b e i n g a l o n g t h e r i v e r edge i n t h e W h i t e 

P a s s t r a i n y a r d a t t h e o l d r i v e r b o a t s i t e . T h i s l a s t a r e a , however , 

has been d i s c o n t i n u e d as a dumping s i t e f o r snow b e c a u s e c o n c e r n s 

o v e r t h e p o s s i b l e d e t r i m e n t a l e f f e c t s on t h e r i v e r w a t e r q u a l i t y 

have been e x p r e s s e d by 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 t o t h e 

C i t y E n g i n e e r a s a r e s u l t o f i n f o r m a t i o n c o l l e c t e d f rom t h i s s t u d y . 

I n te rms o f i c e c o n t r o l on c i t y s t r e e t s f o r t h e w i n t e r 1 9 7 8 -

1 9 7 9 , t h e C i t y has p u r c h a s e d t h e f o l l o w i n g d e - i c i n g and a b r a s i v e 

compounds: 

(1) 

(2) 

(3) 

500 t o n s 3/4 c r u s h e d g r a v e l 

100 bags (100 l b s / b a g ) N a C l 

300 bags (100 l b s / b a g ) C a C l 2 

Use o f d e - i c i n g compounds a r e i n c o m b i n a t i o n w i t h a b r a s i v e s , 
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w i t h an a p p r o x i m a t e r a t i o o f 4 0 0 - 5 0 0 l b s d e - i c e r w i t h 5 t o n s o f 3/4 

c r u s h e d g r a v e l . The t y p e o f d e - i c e r i n use i s t e m p e r a t u r e - d e p e n d a n t , 

w i t h no d e - i c e r b e i n g used a t t e m p e r a t u r e s be low - 1 5 ° C , g e n e r a l l y 

s p e a k i n g . C a l c i u m c h l o r i d e i s used between - 1 0 ° and - 1 5 ° C , and 

sod ium c h l o r i d e i s u s e d when t e m p e r a t u r e s a r e between f r e e z i n g and 

about - 1 0 ° C . 

( S o u r c e : M a r s h a l l K e l e h e r - C i t y o f 

W h i t e h o r s e ) 
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METHODS 

Sample s i t e s were s e l e c t e d w i t h r e s p e c t t o p o s s i b l e i m p a c t s 

on r e c e i v i n g w a t e r s w i t h c o n t r o l s t a t i o n s u p s t r e a m and 

s t a t i o n s downstream f r o m w a s t e p i l e t o d e t e r m i n e i n f l u e n c e o f 

snow w a s t e m e l t on r i v e r w a t e r s . Th ree s t a t i o n s a r e d e s c r i b e d 

i n T a b l e 1 and a r e shown i n F i g u r e 1 . 

D u r i n g i c e c o v e r , s t a t i o n s 2 , 4 , 6 and 7 were s a m p l e d 

t h r o u g h an 8" b o r e h o l e made d u r i n g s a m p l i n g p e r i o d s u s i n g an 

i c e a u g e r . S t a t i o n 4a was l o c a t e d a t t h e t o e o f t h e w a s t e snow 

p i l e , a b o u t m i d - p o i n t a l o n g t h e l e n g t h o f t h e p i l e . T h i s l o c a ­

t i o n changed s l i g h t l y a c c o r d i n g t o r u n - o f f c o n d i t i o n s . 

S t a t i o n 5 s a m p l i n g was made i n i t i a l l y by d e m a r c a t i n g a o n e -

f o o t s q u a r e s e c t i o n a t t h e t o e o f t h e w a s t e p i l e and c h i p p i n g i c e 

and d e b r i s f rom t h i s a r e a i n t o a t w o - g a l l o n b u c k e t ; t h e i c e was 

t h e n m e l t e d and t h e m e l t w a t e r t r a n s f e r r e d t o l i n e a r p o l y e t h y l e n e 

sample b o t t l e s f o r s h i p m e n t t o V a n c o u v e r and a n a l y s i s a t t h e EPS 

L a b o r a t o r y S e r v i c e s i n West V a n c o u v e r . A l l a n a l y s e s f o r m e t a l s 

p l u s c h l o r i d e , t u r b i d i t y , o i l s and g r e a s e , and h a r d n e s s were 

c a r r i e d o u t a t t h e West V a n c o u v e r l a b o r a t o r y . 

C o n d u c t i v i t y and pH measurements were c a r r i e d o u t w i t h i n an 

h o u r o f s a m p l i n g a t t h e EPS Yukon B r a n c h l a b o r a t o r y i n W h i t e h o r s e . 

Samples s h i p p e d t o V a n c o u v e r f o r a n a l y s i s were p r e s e r v e d as 

p e r most r e c e n t i n s t r u c t i o n s l i s t e d i n t h e P o l l u t i o n S a m p l i n g 

Handbook (EPS p u b l i c a t i o n ) ; t h e y w e r e : 

M e t a l s - n i t r i c a c i d t o pH l e s s t h a n 1 . 5 

C h l o r i d e , t u r b i d i t y - keep c o o l 

O i l s and g r e a s e - s u l p h u r i c a c i d t o pH 

l e s s t h a n 2 . 0 
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T h e w a s t e / s n o w d i s p o s a l s i t e a n d s a m p l i n g s t a t i o n s a l o n g t h e 

r i v e r w e r e s a m p l e d a t o t a l o f s i x t i m e s , o r o n c e a w e e k , f r o m A p r i l 

7 t o M a y 1 0 , 1 9 7 8 , d u r i n g w h i c h t i m e t h e w a s t e s n o w p i l e m e l t e d 

a p p r o x i m a t e l y 9 0 t o 9 5 p e r c e n t . 
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T a b l e 1 

Waste Snow Study S t a t i o n s 
A p r i l and May 1978 

S t a t i o n 1 

S t a t i o n 2 

S t a t i o n 3 

S t a t i o n 4 

S t a t i o n 4a 

S t a t i o n 5 

S t a t i o n 6 

S t a t i o n 7 

Robert Campbell B r i d g e 

Yukon R i v e r a t "New and N e a r l y 
New", about 60 metres upstream 
from the main snow waste p i l e 

D i t c h between "New and N e a r l y 
New" and power t r a n s f o r m e r 
e n c l o s u r e i n White Pass & Yukon 
Route y a r d , about 30 metres up­
stream from the main snow waste 
p i l e 

F i v e metres o u t from toe o f 
waste p i l e under s u r f a c e o f the 
i c e (Yukon R i v e r ) 

M e l t - w a t e r a t t o e o f p i l e 

Waste p i l e i c e and d e b r i s sample 

Twenty metres downstream o f snow 
waste p i l e (Yukon R i v e r ) 

Downstream o f snow p i l e 350 m e t e r s , 
a l o n g e a s t bank. 





RESULTS 

A l l d a t a o b t a i n e d t h r o u g h 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 

s a m p l i n g o f t h e Yukon R i v e r and snow d i s p o s a l a r e a were i n c l u d e d 

i n t h e f o l l o w i n g p a g e s . P a r a m e t e r s r e c o r d e d i n mq/Z u n l e s s o t h e r ­

w i s e i n d i c a t e d . 

The c o n t i n u i t y o f s a m p l i n g was i n t e r r u p t e d f o r s t a t i o n 3 a t 

t h e c o n f l u e n c e o f t h e Yukon R i v e r and t h e d i t c h d r a i n i n g t h e 

W h i t e P a s s y a r d . T h i s was a s p e c i a l s t a t i o n c h o s e n o n l y b e c a u s e 

o f t h e o b s e r v e d r u n - o f f f r o m t h e t r a i n y a r d s w h i c h c o n t a i n e d 

e v i d e n c e o f d i e s e l f u e l . The s t a t i o n was i m m e d i a t e l y u p s t r e a m 

f rom the snow d i s p o s a l s i t e and was s a m p l e d o n l y a few t i m e s when 

r u n - o f f was o b s e r v e d . S a m p l i n g t h i s l o c a t i o n was suspended when 

y a r d r u n - o f f was h a l t e d w i t h s m a l l e a r t h berms i n s t a l l e d by Whi te 

P a s s . 

T a b l e 3 was e x t r a c t e d and c o n d e n s e d f rom F i s h e r i e s P o l l u t i o n 

S a m p l i n g Handbook (3) t o i n d i c a t e r e l a t i v e l e v e l s o f heavy m e t a l s 

w h i c h cause t o x i c i t y e f f e c t s i n v a r i o u s f i s h . 

T a b l e s 4 and 5 were t a k e n f r o m sample d a t a as p r e s e n t e d i n 

"Fables 6 t o 1 1 ; t h e y were i n c l u d e d s t r i c t l y f o r ease i n c o m p a r i s o n 

o f t h e snow w a s t e a n a l y s i s and t h e r u n - o f f f r o m t h e snow w a s t e 

p i l e . 
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T a b l e 2 

Snow Waste S t u d y - A v e r a g e d V a l u e s 

DISPOSAL SITE 
r 

Snow P i l e 
r 

R i v e r R u n - o f f Snow P i l e R i v e r 
S t a t i o n 1 S t a t i o n 4a S t a t i o n 5 S t a t i o n 

C h l o r i d e ^ 0 . 0 5 2 3 . 2 69 . 5 7 -CO.55 
T u r b i d i t y - F T U 1 . 7 5 1 7 5 . 7 > 4 5 6 2 . 1 0 
O i l s & g r e a s e < 7 2 2 , 6 7 2 3 . 80 ^ 7 
Copper ^ 0 . 020 ^ 0 . 0 2 0 ^ 0 . 0 2 0 < 0 . 0 2 0 
I r o n ^ 0 . 0 2 0 2 0 . 67 2600 0 . 0 4 
L e a d ^ 0 . 1 0 - 0 . 34 6 2 . 0 9 0 . 1 0 
Z i n c <0. 020 0 . 4 1 2 4 . 5 6 < 0 . 0 2 0 
C a l c i u m 1 5 . 3 6 2 6 . 1 2 1 0 5 9 . 5 1 5 . 6 2 
Magnesium 2 . 4 1 9 2 . 61 924 . 0 2 . 4 2 
H a r d n e s s as 

Hg/l CaCO 4 8 . 33 1 1 0 . 8 6450 4 8 . 9 
Sodium 1 . 3 2 1 9 . 4 4 7 6 . 35 1 . 3 1 
Cadmium •^0. 010 ^ 0 . 010 ^ 0 . 0 1 0 -CO.010 
N i c k e l ^ 0 . 0 2 0 < 0 . 0 2 0 - C O . 2 0 -CO.02 
Manganese 0. 01 0 . 5 2 4 5 . 83 0 . 0 1 
A l u m i n i u m ^ 0 . 3 0 2 0 . 4 1 1 7 2 5 . 6 - C O . 30 
B a r i u m 0. 03 0 . 31 2 5 . 2 0 . 0 3 
C o b a l t -CO. 02 0 . 0 6 1 . 6 0 -C 0 . 0 2 0 
Chromium - C 0 . 0 2 -CO.020 1 .92 0 . 0 2 0 
Molybdenum ^10. 02 ^ 0 . 0 2 -CO.02 - C 0 . 0 2 0 
A n t i m o n y - C 0 . 1 0 ^ 0 . 1 0 -CO. 01 < 0 . 1 0 
T i n ^ 0 . 1 0 . ^ 0 . 1 0 - C O . 0 1 -C 0 . 1 0 
S t r o n t i u m 0. 07 0 . 1 2 5 . 3 5 0 . 07 
T i t a n i u m < 0 . 020 1 . 5 4 174 - C O . 0 2 0 
Vanad ium ^ 0 . 030 < 0 . 030 6 . 0 9 - C O . 0 3 0 
A r s e n i c - £ 0 . 2 0 -CO. 020 - C O . 2 0 -C 0 . 020 
M e r c u r y -£0 .10 .< 0 . 1 0 -CO. 10 -=C 0 . 10 
S e l e n i u m ^ 0 . 1 0 < 0 . 1 0 *C0.10 ^ C O . 1 0 
S i l i c o n 1 . 34 4 . 1 8 84 . 96 1 . 4 1 
PH 7 . 5 6 7 . 9 9 8 . 7 1 7 . 7 7 
C o n d u c t i v i t y 

yumhos/cm^ 6 3 . 5 1 0 2 . 3 1 0 8 . 8 60 
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T o x i c i t y o f M e t a l s on F i s h 

COMPOUND T O N IC ( T V 

SI > U R C E C O H C . ( I T M ) I I H C A N I ; ; M V . ' A T K U T I M L vyvvn: 

ttcxuvdlunt Chromium in tho form nut.il pliAliii'i, rn.jt.al plating. 5 . 2 (as Cr) brown trout toxic (K 2Cr ;0 7) 

toxic of -2 Chromato CrQ. 
4 

anodizing aluminum, tanning agont 
paint manufacturing, Jyus, ex­ 10 (as Cr) silver salmon froah 

toxic (K 2Cr ;0 7) 

toxic 
plosives, ceramics, paper. 20 (as Cr) rainbow trout 18 C toxic 

( K 2 C r 2 ° 7 6 K
2

C c c y 
50 (as Cr} trout — 33 hours killed IK2Cr20?) 

100 (aa Cr) trout — 24 hours TLm <K 2Ct0 4) 
100 (as Cr) trout 6 hours fatal (K^Cr^cy 

Maximum concentrations recommended — fish: 1.0 ppm 

Cobalt — General 10 Sticklebacks — lethal 
Co (stable) 
Co (strong oxidizer and unstable 

in natural waters) 

Cobalt Chloride synthetic ink, barometers, 22 Sticklebacks tap — lethal limit 
CoCl (soluble) hydrometers, galvanoplacing, 

ceramics, feed supplement in IS top minnow 5 days lethal 
salt licks 10 goldfish soft 16B hours fatal 

Iron (general) corrosion products, metal 1-2 pike, tench, trout pH 5.0-6.7 will die 
pickling operations, soil & rock . . 

10 rainbow trout 5 min. death and serious injury 

Iron usually forms hydroxides in natural waters and precipitates out. It 
can deposit on the gills of fish, or, i f heavy, may smother fish eggs. 

Lead (General) natural waters (.9-.8) mining, .34 echo salmon 1-3000 KFR 48 hours TLm 
lead pipe 

.4 echo salmon " 24 hours TXm 
1.4 rainbow trout soft 8.5 days lethal 

Sodium, (General) leaching from soil or discharging 500 stickleback lethal 
Ra into streams from industrial 
(sodium salts, extremely soluble) wastes 

Titanium (General) 
(Titanium Dioxide is insoluble) 

several of its salts, i.e. the am­
monium oxalate, nitrate, sulphate. 

earth'3 crust; present in plants, 
and in trace amounts in most 
animal tissues; alloys. Titanium 
salts used in paint industry, 
paper making, dyeing, and in the 

3 . 2 as Ti fathead minnow 96 hours TUn - Titanium sulpha: 
TiSO, 

and tri-chloride are highly soluble, manufacture of glass ceramics 

IVanadium (General) doesn't occur free in nature; 4.9 fathead minnow soft 96 hours TLm - Vanadyl sulphate used 
V used in metallurgy; TLm 

its salts are used in the manu- 13 fathead minnow soft 96 hours TUn - Vanadium pentoxide used 
facture of glass, photography, 
and as a mordant in dyeing and 
printing fabrics. 

,Zinc (General) found abundantly in rocks and 
Zn ores; used in galvanizing for 
(2nCl2 and ZnSÔ  are highly soluble) alloys, for printing plates and 

for electrical purposes 
(Zinc Carbonate, Zinc Oxide and 
Zinc Sulphide are insoluble) 

Zinc salts ore used in paint 
piymcnts, cosmetics, pharma­
ceutics, dyes, insecticides, etc. 

(From F i s h e r i e s P o l l u t i o n 
S a m p i i n g Handbook) 

.01 - .4 

.13 

.15 

.15 

.3 
. 5 

1.0 
3.0 
8-11 
25-50 

young rainbow 

rainbow flngerlg 

salmon fry 

trout 

stickleback 
flngcrling rainbow 
H t l c k l o b j c k 

finger ling rainbow 
trout 
rainbow trout 

soft 
r:o£t 
ucf t 

tap 

lethal 

12-24 hrs lethal 

lethal 

lethal 
lethal 

3 days lethal 
24 hours lothal 
a uour^ lutltal 

luthnl 
2 hour a lothal 

http://nut.il
http://rn.jt.al
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WHITEHORSE SNOW DISPOSAL ON THE YUKON RIVER 

o 
S u r f a c e w a t e r samples c o l l e c t e d downst ream o f t h e snow d i s p o s a l 

s i t e i n the W h i t e P a s s r a i l y a r d i n d i c a t e t h a t t h e snow w a s t e d i d 

n o t a t t h i s p o i n t i n t i m e p r o d u c e a m e a s u r a b l e i m p a c t . L e v e l s o f 

a l l p a r a m e t e r s downstream were n o t s i g n i f i c a n t l y d i f f e r e n t f r o m 

t h o s e o f t h e u p s t r e a m c o n t r o l s t a t i o n s (Tab le 2 ) . T h i s c a n be 

a t t r i b u t e d t o i n s t r u m e n t l i m i t a t i o n s i n a n a l y s i s and an e s t i m a t e d 

d i l u t i o n f a c t o r o f 1 4 0 0 0 - t i m e s . 

However , t h e snow w a s t e i t s e l f was a s o u r c e o f c o n t a m i n a n t s 

w h i c h , when c o n s i d e r e d i n i s o l a t i o n and u n d i l u t e d , p o s s e s s c h a r a c ­

t e r i s t i c s w h i c h may be h a r m f u l t o t h e a q u a t i c s y s t e m i n w h i c h t h e 

snow was dumped. Heavy m e t a l s i n the w a s t e snow have been 

a s s o c i a t e d w i t h s p e c i f i c t o x i c i t y e f f e c t s , w e l l - d o c u m e n t e d i n t h e 

l i t e r a t u r e . T a b l e 3 i n d i c a t e s v a r i o u s m e t a l s and l e v e l s a t w h i c h 

a d v e r s e e f f e c t s on f i s h have been n o t e d . I n c o m b i n a t i o n w i t h h i g h 

t u r b i d i t y and o i l s and g r e a s e , t h e t o x i c i t y o f t h e snow w a s t e c o u l d 

be v e r y s i g n i f i c a n t . The r e l e a s e o f t h i s s u b s t a n c e i n t o w a t e r s 

f r e q u e n t e d by f i s h i s , i n f a c t , i n c o n t r a v e n t i o n o f S e c t i o n 33 o f 

t h e F i s h e r i e s A c t , s h o u l d t h e m a t e r i a l be p r o v e n t o x i c . 

The v i s u a l p o l l u t a n t s i n c l u d e d i n the snow d i s p o s a l p i l e s , 

s u c h as o i l , t r a s h , s o i l and s o o t , a l s o p r o v i d e an a e s t h e t i c a l l y 

u n p l e a s i n g s i g h t a l o n g t h e r i v e r c o u r s e . 
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SOUTHERN URBAN SNOW DISPOSAL - POLLUTION ASPECTS 

S i g n i f i c a n t q u a n t i t i e s o f p o l l u t a n t s i n snow s c r a p e d f rom 

r o a d s have been o b s e r v e d i n s o u t h e r n u r b a n a r e a s . Some o f t h e 

o b s e r v e d p o l l u t a n t s w e r e : a h i g h c o n c e n t r a t i o n o f c h l o r i d e s , 

suspended s o l i d s , o r g a n i c m a t e r i a l , l e a d , and o t h e r heavy 

m e t a l s (2). 

These were n o t c h a r a c t e r i s t i c s o f f r e s h snow b u t were t h e 

r e s u l t o f t h e phenomena o f u r b a n i z a t i o n and t h e r e s u l t i n g i n ­

c r e a s e i n p o p u l a t i o n d e n s i t i e s (4) . 

Three o f t h e s e components were c o n s i d e r e d m a j o r c o n t r i b u ­

t o r s t o t h e p o l l u t i o n l o a d a t t h e d i s p o s a l s i t e s i n s o u t h e r n 

C a n a d a . Road d e - i c i n g compounds s u c h as sod ium c h l o r i d e , l e a d 

( f o r w h i c h b o t h c h r o n i c and a c u t e h e a l t h e f f e c t s have been 

documented) and suspended s o l i d s w h i c h a r o s e f r o m a b r a s i v e s used 

i n i c e c o n t r o l have been i d e n t i f i e d as t h e m a j o r c o n s t i t u e n t s (4) . 

However , i n v i e w o f t h e i n t i m a c y w i t h w h i c h l e a d and o t h e r heavy 

m e t a l s a r e a s s o c i a t e d w i t h the s o l i d s f r a c t i o n , t h e y w i l l be 

r e v i e w e d t o g e t h e r h e r e . 
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DE- IC ING COMPOUNDS - SODIUM CHLORIDE, CALCIUM CHLORIDE 

In an a q u a t i c s y s t e m , s a l t s w h i c h a r e added d i s s o l v e r e a d i l y 

and d i s s i p a t e r a p i d l y i f t h e w a t e r f l o w i s s u f f i c i e n t . S a l t l o a d ­

i n g t o t h e r i v e r i s now i n t e r m i t t e n t w i t h a s m a l l shock t y p e d i s ­

c h a r g e o c c u r r i n g d u r i n g t h e f r e s h e t t e p e r i o d . S i n c e the d i l u t i o n 

f a c t o r s were g r e a t , t h e s a l t d e p o s i t s i n t o t h e r i v e r were n o t 

s i g n i f i c a n t a t t h i s t i m e . However , f r e s h w a t e r o r g a n i s m s a r e 

a d a p t e d t o l i v e i n w a t e r s o f low s a l i n i t y and, s h o u l d d i s p o s a l o f 

v e r y l a r g e amounts o f s a l t on a c o n t i n u o u s b a s i s o c c u r , t h e n i t i s 

p o s s i b l e t o u p s e t t h e s a l t b a l a n c e i n the w a t e r w h i c h c o u l d a f f e c t 

t h e n a t u r a l l i f e c y c l e o f d i f f e r e n t s p e c i e s . 

The e f f e c t s o f s a l t on l a n d a r e s i g n i f i c a n t l y d i f f e r e n t . The 

d e p o s i t o f s a l t compounds r e s u l t s i n p r o d u c i n g a more a l k a l i n e 

s o i l , l e a d i n g t o a s a l i n e - a l k a l i s o i l . The sod ium and p o s s i b l y 

c a l c i u m i o n s p r e s e n t w i l l t e n d t o b i n d t h e m i n e r a l c o l l o i d s and 

f o r m a t i g h t , i m p e r v i o u s s o i l c o v e r . These s o i l s w i l l t h e n e x e r t 

a d e t r i m e n t a l e f f e c t on p l a n t s (4) . 

S a l t damage o c c u r s by way o f t h e s o i l s o l u t i o n and must p e n e ­

t r a t e o r i n f i l t r a t e t h e s o i l b e f o r e damage i s a p p a r e n t . S u f f i c i e n t l y 

h i g h s a l t c o n c e n t r a t i o n s w i l l k i l l p l a n t s , due t o changes i n o s m o t i c 

p r e s s u r e w h i l e s u b - l e t h a l e f f e c t s r e s u l t i n d i m i n i s h e d g rowth 

r a t e s , c h l o r o s i s and a b s c i s s i o n ( l o s s o f l e a v e s ) . 

I n f i l t r a t i o n t o t h e g r o u n d w a t e r c a n m a r k e d l y a f f e c t t h e q u a l i t y 

o f t h i s w a t e r . T h i s i s e s p e c i a l l y t r u e f o r t h e c h l o r i d e i o n . 

G roundwater c o n t a m i n a t i o n , w h e r e d r i n k i n g w a t e r s u p p l i e s such as 

community w e l l s a r e i n v o l v e d , i s e x t r e m e l y d i f f i c u l t t o e l i m i n a t e . 

Care s h o u l d be t a k e n i n d i s p o s i n g o f s a l t - l a d e n snow o n t o l a n d t o 

p r e v e n t t h e s a l t f r o m r e a c h i n g t h e g r o u n d w a t e r . 

The c o n c e n t r a t i o n o f c h l o r i d e i n t h e W h i t e h o r s e snow waste 

was q u i t e l o w , a v e r a g i n g 6 9 . 5 7 mg/£, r e f l e c t i n g t h e f a c t t h a t v e r y 

l i t t l e o f t h e s a l t i n g compounds r e a c h t h e snow d i s p o s a l s i t e . 
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These l e v e l s a r e b e l o w t h e recommended l i m i t s i n d r i n k i n g w a t e r 

s u p p l i e s ( 7 ) . L i t t l e d e - i c e r i s used on W h i t e h o r s e s t r e e t s o v e r 

t h e c o u r s e o f a w i n t e r compared t o amounts used i n s o u t h e r n c i t i e s 

s u c h as O t t a w a , M o n t r e a l and T o r o n t o where t h e t e n d e n c y f o r m e r l y 

was t o use s a l t t o e l i m i n a t e snow and i c e . S t u d i e s have i n d i c a t e d 

t h a t p e r h a p s t e n p e r c e n t o f t h e s a l t compounds a p p l i e d t o s t r e e t s 

end up i n d i s p o s a l s i t e s . 

Sodium l e v e l s a v e r a g i n g 76.4 mg/£ were f o u n d t o be g e n e r a l l y 

w i t h i n maximum l i m i t s f o r a p u b l i c d r i n k i n g w a t e r s u p p l y . C a l c i u m 

was found i n h i g h c o n c e n t r a t i o n s , w i t h an a v e r a g e o f 1059 mq/l. 

C a l c i u m c a n cause a d v e r s e p h y s i o l o g i c a l e f f e c t s i n h i g h c o n c e n t r a ­

t i o n s b u t w h e t h e r t h e s e e f f e c t s a r e s i g n i f i c a n t i n t h e i n o r g a n i c 

fo rm i n w h i c h c a l c i u m o c c u r s i n d r i n k i n g w a t e r has n o t been 

d e t e r m i n e d ( 7 ) . 
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LEAD ~ SOURCE: AUTOMOTIVE EMISSIONS 

Lead i s c o n s i d e r e d a c u m u l a t i v e body p o i s o n w i t h b o t h t o x i c 

and s u b - l e t h a l e f f e c t s . I n c l u d e d i n t h e s u b - l e t h a l e f f e c t s a r e : 

(1) Damage t o human f e r t i l i t y ; 

(2) D i s t u r b a n c e o f k i d n e y f u n c t i o n i n young 

c h i l d r e n ; 

(3) E v i d e n c e o f m e n t a l r e t a r d a t i o n i n c h i l d r e n 

w i t h above n o r m a l l e a d body b u r d e n s ( 4 ) . 

I t i s more t o x i c t o t h e young and p r e - a d o l e s c e n t t h a n t o t h e 

a d u l t ( 4 ) . When p r e s e n t i n e l e v a t e d l e v e l s i n d r i n k i n g w a t e r 

s u p p l i e s , i t i s a h a z a r d t o p u b l i c h e a l t h . The recommended maximum 

l i m i t i n d r i n k i n g w a t e r i s 0 . 0 5 ppm. 

L e a d i s t o x i c t o f i s h ( Tab le 3) and e x t r e m e l y t o x i c t o t h e 

p r i m a r y consumers i n a f o o d c h a i n , t h e b a c t e r i a . Depend ing on i t s 

s p e c i f i c c h e m i c a l f o r m , i t can b i o - a c c u m u l a t e t h r o u g h t h e f o o d 

c h a i n . T h i s has s i g n i f i c a n t p u b l i c h e a l t h c o n s e q u e n c e s i n a r e a s 

w h i c h a c t as a s i n k f o r l e a d and o t h e r heavy m e t a l s and w h i c h a l s o 

s u p p o r t c o m m e r c i a l o r s p o r t f i s h e r i e s . G e n e r a l l y , heavy m e t a l 

p o l l u t i o n t e n d s t o d e c r e a s e t h e a q u a t i c c o m m u n i t i e s ' d i v e r s i t y and 

t h u s d e - s t a b i l i z e e x i s t i n g community s t r u c t u r e s ( 4 ) . 

L e a d as f o u n d i n snow w a s t e i s u s u a l l y a s s o c i a t e d w i t h t h e 

s o l i d s f r a c t i o n o f a b r a s i v e s u s e d t o r e d u c e h a z a r d o u s d r i v i n g c o n ­

d i t i o n s . However , l e a d and o t h e r heavy m e t a l s ( z i n c , c o p p e r , n i c k e l , 

m e r c u r y and chromium) a r e m a i n l y a s s o c i a t e d w i t h t h e f i n e r p a r t i c u ­

l a t e s o f s t r e e t r u n - o f f and snow d i s p o s a l s i t e s . In one s t u d y , i t 

was d i s c o v e r e d t h a t p a r t i c l e s l e s s t h a n 43 ju a c c o u n t e d f o r 5.9% 

o f s o l i d s and was r e s p o n s i b l e f o r more t h a n h a l f t h e heavy m e t a l 

p o l l u t i o n ( 6 ) . 

W i t h r e s p e c t t o o u r l o c a l s i t u a t i o n , i t i s p o s s i b l e f o r t h e 

heavy m e t a l f r a c t i o n f rom t h e snow dump on t h e r i v e r t o be c a r r i e d 
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l o n g d i s t a n c e s i n r a p i d l y - m o v i n g w a t e r and d e p o s i t e d i n more 

s l u g g i s h w a t e r s . I n e f f e c t , Lake L e b a r g e may become a s i n k f o r 

t h i s s o u r c e o f heavy m e t a l s . 

The l e a d l e v e l s e n c o u n t e r e d i n t h e snow d i s p o s a l s i t e a l o n g 

the r i v e r v a r i e d w i t h t h e s a m p l i n g d a t e . T a b l e jr shows t h e r e s u l t s 

o f a n a l y s i s f o r t h e snow p i l e on t h e v a r i o u s d a t e s t h e p i l e was 

s a m p l e d . L e a d v a l u e s v a r i e d f rom n o n - d e t e c t a b l e t o a h i g h o f 

323 mq/t, w i t h an a v e r a g e v a l u e o f 6 2 . 1 mg/t. T h i s i s w e l l above 

t h e d r i n k i n g w a t e r maximum l i m i t s and f a r e x c e e d s mine e f f l u e n t 

r e g u l a t i o n s f o r l e a d and z i n c m i n i n g and m i l l i n g o p e r a t i o n s . 

Z i n c , i r o n , c h r o m i u m , manganese , a l u m i n i u m , b a r i u m , c o b a l t , 

s t r o n t i u m , t i t a n i u m and vanad ium show i n c i d e n t s o f e l e v a t e d l e v e l s . 

Some o f t h e s e e l e m e n t s have t h e i r e f f e c t s on a q u a t i c o r g a n i s m s 

documented (Tab le 3 ) ; however , o t h e r " e x o t i c " m e t a l l i c e l e m e n t s 

i n c l u d e d above a r e n o t as w e l l s t u d i e d , w i t h l e s s i n f o r m a t i o n on 

t h e i r e f f e c t s a v a i l a b l e . There i s v e r y l i t t l e i n f o r m a t i o n a v a i l ­

a b l e on t h e a n t a g o n i s t i c and s y n e r g i s t i c e f f e c t s o f t h e s e m a t e r i a l s 

i n c o m b i n a t i o n w i t h each o t h e r . We s h o u l d , t h e r e f o r e , be p r u d e n t 

i n a s s e s s i n g t h e i r s a f e t y when we do n o t have t h e i n f o r m a t i o n 

r e s o u r c e s t o a s s e s s i t p r o p e r l y . 

L e a d as f o u n d i n snow i s i n t h e p o s i t i v e l y c h a r g e d i o n i c f o r m 

and i s e a s i l y a d s o r b e d o r bound by s o i l p a r t i c l e s such as c l a y a n d / o r 

humic m a t e r i a l ( 4 ) . When d i s p o s e d o f on l a n d , t h i s l e a d t e n d s t o 

d i s p l a c e c a l c i u m and s o d i u m , m a k i n g them a v a i l a b l e f o r l e a c h i n g , 

w h i l e t h e l e a d c a n t h e n be t a k e n up by p l a n t s . A l t h o u g h i t a p p e a r s 

t h a t v e r y s m a l l amounts a r e a b s o r b e d by p l a n t s , where l e a d i s p r e s e n t 

i n h i g h q u a n t i t i e s , p l a n t s can a c q u i r e up t o t e n t i m e s t h e n o r m a l 

l e v e l o f l e a d . T h i s may n o t c a u s e a d i r e c t t o x i c e f f e c t , b u t 

p l a n t s w i t h h i g h l e a d l e v e l s when i n t r o d u c e d i n t o t h e f o o d c h a i n 

may have an a d v e r s e e f f e c t on o t h e r o r g a n i s m s ( 4 ) . 
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DISPOSAL STRATEGY 

The c h o i c e o f a d i s p o s a l s i t e s h o u l d m i n i m i z e t h e i m p a c t o f 

t h e m a j o r p o l l u t a n t s o f snow. A l l t h e components a r e p o t e n t i a l l y 

h a z a r d o u s t o e i t h e r s o i l o r w a t e r e c o s y s t e m s . 

Sodium c h l o r i d e and c a l c i u m c h l o r i d e a r e more h a z a r d o u s when 

d i s p o s e d o n t o l a n d . S a l t s a d v e r s e l y a f f e c t p l a n t s and t h e d r a i n ­

age c a p a b i l i t i e s o f t h e l a n d , and may e v e n t u a l l y a f f e c t g r o u n d ­

w a t e r . 

I n the Yukon R i v e r , s a l t i s q u i c k l y d i l u t e d t o e x t r e m e l y low 

c o n c e n t r a t i o n s . F o r t h e s a l t compounds, r i v e r d i s p o s a l i s a b e t t e r 

a l t e r n a t i v e ( 4 ) . 

Lead and o t h e r heavy m e t a l s a r e i n t i m a t e l y a s s o c i a t e d w i t h t h e 

s o l i d s f r a c t i o n and suspended s o l i d s o f snow w a s t e . T h i s t y p e o f 

p o l l u t i o n i s d e l e t e r i o u s t o b o t h l a n d and r i v e r e c o s y s t e m s . 

D e p o s i t e d l e a d c o u l d e n t e r t h e a q u a t i c f o o d c h a i n w i t h a d v e r s e 

e f f e c t s on community c o m p o s i t i o n and t o x i c i t y e f f e c t s d i r e c t l y 

t h r o u g h b i o - a c c u m u l a t i o n . 

I n l a n d d i s p o s a l , l e a d and o t h e r heavy m e t a l s w i t h t h e s u s p e n ­

ded s o l i d s t e n d t o c o n c e n t r a t e t h e i r e f f e c t s i n a c o n f i n e d a r e a . 

Lead a c c u m u l a t i o n t h r o u g h t h e y e a r s o f d e p o s i t i n g snow waste w o u l d 

r e s u l t i n l a y e r s o f l e a d - r i c h s e d i m e n t ( 4 ) . The a l k a l i n e s o i l 

t h o u g h , p a r t i a l l y c o n t r i b u t e d by t h e a c t i o n o f s a l t s , r e s t r i c t s 

l e a d s o l u b i l i t y , p r e v e n t i n g s u r f a c e and g r o u n d w a t e r c o n t a m i n a t i o n ( 4 ) . 

The s a l t d i s p o s a l p r o b l e m i n W h i t e h o r s e i s r e a l l y a m i n o r 

c o n s i d e r a t i o n , as l e v e l s have i n d i c a t e d . Heavy m e t a l c o n t a m i n a t i o n 

o f a q u a t i c s y s t e m s can have r a m i f i c a t i o n s n o t v i s i b l e f o r many 

y e a r s due t o t h e s p e e d w i t h w h i c h d e p o s i t i o n and b i o - a c c u m u l a t i o n 

p r o c e e d . The r i v e r may c o n t i n u e t o be used as a d i s p o s a l s i t e f o r 

many y e a r s and no i l l e f f e c t s s h o u l d be o b s e r v e d ; b u t when the 

e f f e c t s a r e m a n i f e s t e d , t h e n i t i s g e n e r a l l y t o o l a t e t o do a n y t h i n g 
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( e . g . m e r c u r y c o n t a m i n a t i o n i n O n t a r i o s p o r t f i s h i n g a r e a s ) . 

Snow d i s p o s a l s i t e s t e n d t o e n c o u r a g e and a t t r a c t t h e d i s ­

p o s a l o f m a t e r i a l s o t h e r t h a n s t r e e t snow. T r a s h and l i t t e r 

a c c u m u l a t e t h r o u g h t h e w i n t e r s e a s o n , w i t h t h e make-up and q u a n ­

t i t y o f such t r a s h n o t b e i n g a p p a r e n t u n t i l t h e snow has m e l t e d . 

I f t r a s h i s d e p o s i t e d o n t o t h e r i v e r i c e , l i t t l e c a n be done t o 

p r e v e n t i t f rom e n t e r i n g t h e r i v e r s y s t e m s , w i t h unknown c o n s e ­

q u e n c e s . Land d i s p o s a l , however , c o n c e n t r a t e s t h i s l i t t e r , and 

i t c a n be removed t o l o c a l d e s i g n a t e d l a n d f i l l s i t e s i f n e c e s s a r y . 

Land d i s p o s a l w o u l d , t h e n , be p r e f e r a b l e f o r t h e s o l i d t r a s h 

f r a c t i o n o f snow w a s t e . 

A l l f a c t o r s c o n s i d e r e d , a l a n d d i s p o s a l a r e a f o r snow w a s t e 

f rom W h i t e h o r s e w o u l d be t h e l e a s t damaging on a l o n g - t e r m b a s i s . 

I t i s e a s i e r t o m o n i t o r i m p a c t s on a c o n f i n e d a r e a a n d , s h o u l d 

r e c l a m a t i o n be n e c e s s a r y , t h e p o l l u t a n t s s h o u l d be c o n f i n e d t o 

d e s i g n a t e d s i t e s and c l e a n - u p i s t h e n a p o s s i b i l i t y . 
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