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ABSTRACT 

S i t e   v i s i t s  were made i n  June, J u l y  and  August 1982 t o  assess 

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

I s l a n d   a r e a   o f   P r i n c e   R u p e r t ,  B.C. 

On s o u t h e r n   R i d l e y   I s l a n d  it was f o u n d   t h a t   l a r g e   q u a n t i t i e s   o f  

sediment   had  escaped  f rom  the  dredged  mater ia l   set t l ing  pond  and  been 

depos i ted   on   t he   i n te r t i da l   a reas   a long   Po rpo ise   Channe l   and   sou the rn  

Porpoise  Harbour .   Th is   caused  concern  because  o f  a poss ib le   smothe r ing  

e f f e c t  on i n t e r t i d a l   o r g a n i s m s .   A l s o ,   l e a c h a t e   f r o m   t h e   p e a t   d i s p o s a l  

area was observed t o  be e n t e r i n g   P o r p o i s e   H a r b o u r   v i a   l e a k s   i n   t h e  berm. 

Con t inued   mon i to r i ng   o f   t hese   p rob lems  i s  recommended. 

On n o r t h e r n   R i d l e y   I s l a n d ,   c o a s t a l   i n d e n t a t i o n s   w e r e   b e i n g  

i n f i l l e d   w i t h   r o c k .   W h i l e   o r g a n i s m s   s h o u l d  be a b l e   t o   r e c o l o n i z e   t h e  

rocky   sho re ,   t he   s teeper   s lope   and   i nc reased   exposure   t o  waves may change 

t h e   c o m p o s i t i o n   o f   t h e   i n t e r t i d a l  community. It i s  conc luded   tha t  

c o n t i n u e d   i n f i l l i n g   o f   D i s c h a r g e  Cove c o n s t i t u t e s  an encroachment on  an 

a d j a c e n t   i n t e r t i d a l   a r e a ,   b u t   t h a t   t h e   c o n s t r u c t i o n   o f   r o a d   a n d   r a i l  

causeways l i n k i n g   R i d l e y   I s l a n d   t o   K a i e n   I s l a n d  has  had a n e g l i g i b l e  

e f f e c t  on t h e   f l u s h i n g  o f  p u l p  mill wastes  f rom  Porpoise  Harbour.  

No major  adverse  impact  has  yet   been  observed on w i l d 1   i f e .   B a l d  

eag les   and  herons   were   observed  dur ing   s i te   v is i t s .   Deer   losses   a re  
expected t o  be  small  and due c h i e f l y  t o  an ima ls   be ing   s t ruck  by v e h i c l e s  

on the   R id ley   I s land   access   road .  

The cons t ruc t i on   compan ies   i nvo l ved   d i sp layed  good  housekeeping 

h a b i t s :  work   and   camps i tes   were   un l i t t e red ,   used   l ub r i ca t i ng   o i l  was 

c o l l e c t e d  f o r  r e c y c l i n g ,   e x p l o s i v e s   s t o r a g e   s i t e s   w e r e   w e l l   l o c a t e d   a n d  

genera l l y ,   care   has  been taken  to   m in imize   adverse   env i ronmenta l   impacts .  



RESUME 

En j u i n ,   j u i l l e t   e t  aoGt 1982, on a proc6d6 a' p l u s i e r s   i n s p e c t i o n s  

des l i e u x   a f i n   d ' e v a l u e r   l ' e f f e t   q u ' a v a i t  pu a v o i r   s u r   l e   m i l i e u   n a t u r e l   l e s  

t r a v a u x  d'amenagement e n t r e p r i s  dans l e   s e c t e u r  de 1 ' I l e   R i d l e y   p r e s  de 

P r ince   Ruper t ,  C . 4 .  

Dans l a   p a r t i e  sud  de 1 ' I l e   R i d l e y  on a c o n s t a t 6  que  de  grandes 

quant i tes  de  sediments  provenant  du b a s s i n  de decantat ion  se  sont   deposgs 

dans l e s  zones i n t e r t i d a l e s   s ' g t e n d a n t   l e   l o n g  du  chenal   Porpoise  e t  de l a  

p a r t i e  sud de Porpo ise   Harbour .   Cet te   s i tua t ion   es t   p rGoccupante   Gtan t  

donne l e   r i s q u e   d ' e t o u f f e m e n t   q u i  menace les   o rgan ismes   v i van t  dans  ces 

zones. D ' a u t r e   p a r t ,  on a observg un ph6nomPne de l i x i v i a t i o n   a f f e c t a n t   l e  

d6p6t de tourbe ,   avec   kou lement  ii t r a v e r s   l e s   f i s s u r e s  de l a   d i g u e   v e r s  
Porpo ise   Harbour .   Recommandat ion   es t   fa i te   de   su iv re   ces   p rob l6mes de 

pres.  
Dans l e   n o r d  de 1 ' I l e   R i d l e y ,  on a versg de l a   p i e r r a i l l e  dans l e s  

i n d e n t a t i o n s  de l a   c 6 t e .  S i  l es   o rgan ismes   dev ra ien t   6 t re  en mesure de 

r e c o l o n i s e r   l e s   r o c h e r s  de l a   c i j t e ,   l e   c a r a c t e r e   p l u s   a b r u p t  des  pentes e t  

une  expos i t ion   accrue  a t l x  vagues  peuvent  avoir   pour  ef fet   un  changement  dans 

l a   c o m p o s i t i o n  des c o l o n i e s   i n t e r t i d a l e s .  En r6surn6, l a   p o u r s u i t e  de 

deversement de p i e r r a i  11 e dans  Discharge Cove se t r a d u i t   p a r  un 

envahissement de l a  zone i n t e r t i d a l e   a d j a c e n t e ,   m a i s   l a   c o n s t r u c t i o n  des 

d igues   pe rmet tan t   l e   passage  des r o u t e s   e t  d e s   v o i e s   f e r r e e s   r e l i a n t   1 ' I l e  

R i d l e y  2 l ' l l e  Kaien  n' ,a eu q u ' u n   e f f e t   n e g l i g e a b l e   s u r   l e   d r a i n a g e  des 

e f f l u e n t s  dGversGs p a r   l ' u s i n e  de pZ te  ii p a p i e r  dans Porpoise  Harbour .  

Aucun e f f e t   n e g a t i f   m a j e u r   n ' a   j u s q u ' i c i  6 t 6  obse rv6   su r   l a   f aune .  

On a pu v o i r  des j i g 1  es 5 tGte   b lanche  e t   des   h6rons  au cours des t o u r s  

d ' i n s p e c t i o n .  On ne c r a i n t  pas  que l e s   c e r f s   s o i e n t   r e e l l e m e n t  menac6s  dans 

l e u r   e x i s t e n c e ;   c e t t e  menace sera due s u r t o u t  aux  animaux  6crasGs  par l e s  

v g h i c l u e s   s u r   l a   r o u t e   c o n d u i s a n t  2 1 ' I l e   R i d l e y .  

Les  sociGt6s de c o n s t r u c t i o n   o n t  f a i t  preuve de  bonnes hab i tudes  

de propre tg ;   pas  de r e b u t s   j o n c h a n t   l e s   c h a n t i e r s   e t   l e s  carnpements, 

r 6 c u p 6 r a t i o n  de l ' h u i l e  de gra issage  pour   le   recyc lage,   bon  cho ix   des   d6p6ts  

d 'exp los i f s ;   d ' une   f acon   genera le ,  on p e u t   d i r e   q u ' o n  a p r i s   s o i n  de r e d u i r e  

CIU minimum l e s   e f f e t s   n 6 g a t i f s   s u r   l e   m i l i e u   n a t u r e l .  
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1 INTRODUCTION 

1.1 Scope  and  Purpose 

T h i s   r e p o r t   c o n t a i n s   t h e   f i n d i n g s   o f  an EPS p rog ram  ca r r i ed   ou t  

i n   t h e  summer o f  1982 t o   m o n i t o r   t h e   e f f e c t s  on t h e   r e c e i v i n g   e n v i r o n m e n t  

o f   p o r t   c o n s t r u c t i o n   a c t i v i t i e s  underway  on National  Harbours  Board-owned 

R i d l e y   I s l a n d   a n d   v i c i n i t y   n e a r   P r i n c e   R u p e r t ,  B.C. It i s   a n t i c i p a t e d  

t h a t   t h e   m o n i t o r i n g   p r o g r a m  will c o n t i n u e   o v e r   t h e   n e x t   s e v e r a l   y e a r s  

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

A1 t h o u g h   t h e   m a i n   t h r u s t   o f   t h e   r e p o r t   i s   d i r e c t e d   t o w a r d  

env i ronmenta l   ques t ions ,  some g e n e r a l   i n f o r m a t i o n   i s   i n c l u d e d   f o r   t h o s e  

i n t e r e s t e d   p a r t i e s   w i t h   l i t t l e  knowledge o f   t h e   b a c k g r o u n d   t o   R i d l e y  

Is land  por t   deve lopments .   Whi le  much o f   t h e   m a t e r i a l   p r e s e n t e d   i n   t h e  

main body of the   repor t   and  append ices  i s  n e c e s s a r i l y   o f  a t e c h n i c a l  

nature,   an  at tempt  has  been made t o   e x p l a i n   m a t t e r s   u s i n g  a minimum o f  

technica l   language.  
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2 BACKGROUND 

2.1 How R i d l e y   I s l a n d  Was Chosen f o r   P o r t  Development 
P o t e n t i a l   p o r t   l o c a t i o n s  must s a t i s f y   t h r e e   e s s e n t i a l   r e q u i r e -  

ments t o  be ser ious ly   cons idered  fo r   deve lopment .  The l o c a t i o n  must o f f e r  

p r o t e c t i o n   f r o m   t h e  open  ocean, w h i l e   g i v i n g  ease o f  access t o   m a r i t i m e  

v e s s e l s   o f   t h e   s i z e   e n v i s a g e d   t o   c a r r y   p r o d u c t s   t o  and  f rom  the   por t .  The 

second  requirement i s   f o r  enough l a n d   o f   l o w   r e l i e f   a d j a c e n t   t o   t i d e w a t e r  

t o  accomoda te   p resen t l y   p roposed   po r t   f ac i l i t i es   and  a1 l o w   f u t u r e  

expansion  as  requi red.  The t h i r d   b a s i c   r e q u i   r e m e n t   i s   f o r   r o a d  and r a i  1 

t r a n s p o r t a t i o n   a c c e s s   t o   t h e   s i t e .  The rugged  coasta l   geography  o f  

B r i t i s h  Columbia s t r i c t l y   l i m i t s   t h e  number o f   a r e a s   s a t i s f y i n g   t h e  above 

c r i t e r i a .  

A t  p r e s e n t   o n l y   t h r e e   a r e a s   o f   t h e  B.C. m a i n l a n d   c o a s t   h a v e   r a i l  

access t o   t h e   i n t e r i o r :  The  Lower  Mainland,  Ki t imat  and  Pr ince  Rupert  

( F i g u r e  1). The  Lower  Mainland a1 ready   has   h igh ly   deve l   oped  por t  

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

e n v i r o n m e n t a l l y  and s o c i a l l y   n o n - s e n s i t i v e   a r e a s .   I n   a d d i t i o n ,   t o  

a l l e v i a t e   t r a n s p o r t a t i o n   c o n g e s t i o n  i t  was deemed d e s i r a b l e   t o   l o o k   f o r  

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

The K i t i m a t   a r e a   c o n t a i n s   p o r t   d e v e l o p m e n t   p o s s i b i l i t i e s   b u t   t h e  
r a i l w a y   a c c e s s   i s   o f  a "1 i gh t   du ty "   na tu re   and   wou ld   have   t o  be 

e x t e n s i v e l y   r e b u i  1 t w i th   l ower   g rades ,   f ewer   sha rp   cu rves ,   be t te r  

r a i l b e d s ,   a n d   h e a v i e r   r a i l  and t r e s t l e s   t o  accornodate t h e  new t r a f f i c .  

Thus, t h e   r a i l   l i n k   w o u l d   h a v e   t o  be r e b u i l t ,   s u b s t a n t i a l l y   i n c r e a s i n g   t h e  

c a p i t a l   c o s t  o f  po r t   deve lopmen t   and   de lay ing   t he   open ing   o f   t he   po r t  

f a c i  1 i t y .  

I n   t h e   e a r l y  1900 's  t h e   w e s t e r n   t e r m i n u s  o f  t h e  Grand  Trunk 

P a c i f i c   R a i l r o a d  (now CNR) was l o c a t e d   i n  what i s  now Pr ince   Ruper t  

because i t s   p o r t  deve lopment   po ten t ia l  was recognized. It has a f i n e ,  

i c e - f r e e   h a r b o u r  and l i e s   a b o u t  800 km c l o s e r   t o   t h e   O r i e n t   t h a n  does 

Vancouver .   Unfor tunate ly   Pr ince   Ruper t   harbour   cannot  accocnodate 



- 4 -  

t h e   l a r g e  (50,000-250,000 d w t )   f r e i g h t e r s   p r e s e n t l y   u s e d   i n   w o r l d   t r a d e ,  

so i t  was necessary t o  seek a l t e r n a t e   s i t e s .   S t u d i e s   w e r e  made t o  

de te rm ine   t he  most f e a s i b l e   s i t e   t a k i n g   i n t o   a c c o u n t   e n g i n e e r i n g ,  

economi  c,  envi  ronmental  and  soci a1 cons i   de ra t i ons .  Ten p o t e n t i a l   s i t e s  

were i d e n t i f i e d   w h i c h  a s tudy   o f   t he   eng inee r ing   and   economic   aspec ts   o f  

por t   development  (Swan Wooster,  1974)  reduced t o   t h r e e   b e s t   c a n d i d a t e s :  

R i d l e y   I s l a n d ,   P o r t  Simpson  and K i t s o n   I s l a n d   ( s e e   F i g u r e  2) .  

2.2 NEAT Repor t  

The f i v e  vo lume  repor t   o f   the   Nor thcoas t   Env i   ronmenta l  

Assessment Team  (NEAT 1975) ,   p repared  fo r  a f e d e r a l   - p r o v i n c i a l   j o i n t  

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

e n v i r o n m e n t a l   a c c e p t a b i l i t y  and  gave  an o p i n i o n  on the   env i ronmen ta l  

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

It judged K i  t s o n   I s l a n d   t o  be unaccep tab le   because   deve lop ing   t ha t   s i t e  

w o u l d   r e q u i r e   b u i l d i n g  a causeway across F1 o r a  Bank,  an i m p o r t a n t   a r e a   f o r  

salmon, h e r r i n g  and wa te r fow l .   Env i ronmen ta l   impac ts   were   p red ic ted   t o  be 

1 ow and  about  equal f o r   t h e   R i d l e y   I s l a n d  and P o r t  Simpson s i t e s ,   b u t  

a n t i c i p a t e d   a d v e r s e   s o c i a l   i m p a c t s   i n   t h e   s e c l u d e d   P o r t  Simpson  area 

t o g e t h e r   w i t h   t h e   h i g h e r   p o r t   d e v e l o p m e n t   c o s t s   o f   b u i l d i n g   t h e  rai lway 

a long  Work Channel t o   P o r t  Simpson  combined t o  make R i d l e y   I s l a n d   t h e  

p r e f e r r e d   c a n d i d a t e   f o r  a b u l k   l o a d i n g   t e r m i n a l  when a l l  f ac to rs   were  

considered.  However, i f  ma jo r   i ndus t r i a l   deve lopmen t   were   t o  accompany 

por t   development ,   then  Por t  Simpson was p r e f e r r e d   f o r   p o l l u t i o n   c o n t r o l  

reasons. 

It shou ld  be n o t e d   t h a t   t h e  NEAT s tudy  was a genera l  

env i ronmenta l   assessment   o f   a l te rna t ives  and t h e   a u t h o r s  recommended t h a t ,  

o n c e   t h e   p o r t   s i t e  was se lec ted ,   i n -dep th   s tud ies  be made i n   o r d e r   t o  

m i n i m i z e   p o t e n t i a l   s i t e - s p e c i f i c   p r o b l e m s .  

To reduce   t he   reg iona l   impac ts   o f   R id ley   I s land   deve lopmen t  i t  

was recommended1 t h a t   d e t a i l e d   i n f o r m a t i o n  on wind, waves  and t i d e s  be 
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gathered and c o r r e l a t e d   w i t h   s p i l l   p r o b a b i l i t i e s   t o   i d e n t i f y   t h o s e   a r e a s  

mos t   t h rea tened   by   sp i l l s .  When combined w i t h   d e t a i l e d   b i o l o g i c a l   s t u d i e s  

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

measures  could  then be p u t   i n t o   p l a c e .  

To reduce  on-s i te   impacts ,  it was recommended t h a t   t h e r e  be 

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

deer   w in te r   range and wa te r fow l   hab i ta t .   Fu r the rmore ,  i t  was recommended 

tha t   the   env i ronmenta l   s tudy   g roup  deve lop   manua ls   fo r   env i ronmenta l l y  

sound   cons t ruc t i on  and o p e r a t i n g   p r a c t i c e s  and  emergency  procedures. 

C e r t a i n   f o l l o w - u p   s t u d i e s   h a v e  been made. O f  p a r t i c u l a r   n o t e  

a r e  a d e t a i l e d   s t u d y   o f   t h e  Skeena R i v e r   E s t u a r y  by Environment Canada 

(Hoos, 1975); a Canadian W i l d l i f e   S e r v i c e   s t u d y   o f   b i r d   u s e   o f   R i d l e y  

I s land   mud f l  a t s  (Canni  ngs,  1979); a mar ine  safety   s tudy  (Det   Norske 

Ver i tas,   1980) ;  a f e d e r a l - p r o v i n c i a l   s t u d y  o f  t h e   c o a l   d u s t   i s s u e  (Beak 

Consu l tan ts  Ltd.,  e t  a1 . , 1979,  1980);   and  cont inuing  work  on  project  

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

aspec ts  o f  t h e  work   wh ich   a f fec t   the   env i ronment .  It i s  e x p e c t e d   t h a t   t h e  

p r o p o s a l   t o   d e v e l o p  a pe t rochemica l   t e rm ina l  on a d j a c e n t   K a i e n   I s l a n d  will 
r e c e i v e   f u r t h e r   d e t a i l e d   e n v i r o n m e n t a l   e x a m i n a t i o n   a s  recommended i n   t h e  

NEAT r e p o r t .  

2.3 NHB R i d l e y   I s l a n d   M a s t e r   P l a n  

I n  1978 a M a s t e r   P l a n   f o r   t h e   d e v e l o p m e n t   o f   R i d l e y   I s l a n d  was 

prepared f o r  the   Nat iona l   Harbours   Board  (CBA, 1978).   Whi le  the NEAT 

r e p o r t  recommended t h a t   R i d l   e y   I s 1  and  be  used o n l y   f o r  a b u l k   l o a d i n g  

f a c i l i t y  and n o t  as an i n d u s t r i a l   s i t e   ( i n   w h i c h   c a s e   P o r t  Simpson was 

p r e f e r r e d ) ,   t h e  Ridl ey Is1  and  Master P1 an c o n s i d e r e d   t h e   i s 1   a n d   s u i t a b l e  

n o t   o n l y   f o r  ''a coal  and g r a i n   b u l k   l o a d i n g   f a c i l i t y  (Phase I ) ,   b u t  a1 so 
subsequen t l y   f o r   poss ib le   deve lopmen t   o f  a f e r t i l i z e r   p l a n t ,  a min i -mixed 

b u l k   t e r m i n a l   f a c i  1 i t y ,  p r e - r e d u c e d   i r o n   o r e   p l a n t ,  a f o r e s t   p r o d u c t s   p r o -  

cess ing   p lan t   and  a n o n - f e r r o u s   s m e l t i n g   a n d   r e f i n i n g   p l a n t   ( P h a s e   I I ) " * .  

It i s  u n d e r s t o o d   t h a t  an updated  Master  Plan i s  being  prepared. 

I, 

E 

e 
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2.4 P r e - C o n s t r u c t i o n   E n v i r o n m e n t a l   C o n d i t i o n   o f   t h e   R i d l e y   I s l a n d  
Area 

R i d l e y   I s l a n d   i s  a s m a l l   i s l a n d   c o v e r e d   w i t h  muskeg  and sc rub  

f o r e s t .  One  km e a s t   o f   R i d l e y   I s l a n d ,   d i r e c t l y   a c r o s s   P o r p o i s e   H a r b o u r ,  

i s   t h e  B.C. T imber   ( fo rmer ly   Canad ian   Ce l lu lose)   pu lp  mil 1 on  Watson 

Is land  wh ich   has  been i n   e x i s t e n c e   s i n c e  1950. P r i o r   t o   t h e   e s t a b l i s h m e n t  

o f   t h e   p u l p  mill, adjacent   water   bodies  such as Wainwr ight   Bas in 

were  major   herr ing  spawning  areas.   S ince  the mill began o p e r a t i n g ,   t h e  

b i o l o g i c a l   p r o d u c t i v i t y   o f   W a i n w r i g h t   B a s i n   h a s  been d r a s t i c a l l y  reduced. 

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

t h e  mill, p o l l u t i o n  abatement  measures  have  not  always  been  unequivocal 

successes.  For  example, i n   t h e  1960's  i t  was d e c i d e d   t h a t   i n s t e a d   o f  

d i s c h a r g i n g   t o x i c   r e d   l i q u o r   f r o m   t h e   s u l p h i t e   p r o c e s s  mill i n t o  
Wainwright  Basin,  i t  would be b e t t e r  t o  c o n s t r u c t  a p i p e l i n e   a c r o s s  

n o r t h e r n   R i d l e y   I s l a n d   ( P l a t e  1 )  and d i s c h a r g e   t h e   p u l p   w a s t e   i n t o  Chatham 

Sound w i t h   i t s   g r e a t e r   d i l u t i o n   c a p a b i l i t y .  Near t h e   d i s c h a r g e   p o i n t   t h e  

impact on i n t e r t i d a l   l i f e  forms was severe.  According t o  a 1977 EPS 

r e p o r t  on work  done i n  1974, "Discharge Cove, t h e   f i r s t   a r e a  examined, was 

c h a r a c t e r i z e d   b y  an appearance o f   a l m o s t   c o m p l e t e   s t e r i l  i t y I t3 .  I n  

1976 t h e   s u l p h i t e   p r o c e s s  mil 1 was shut  down a n d   c o n v e r t e d   t o  a k r a f t  

process mill w i t h  a lower  oxygen demand e f f l u e n t   w h i c h   i s   d i s c h a r g e d   i n t o  

Porpoise  Harbour .  The r e d   l i q u o r   l i n e  was t h e n  abandoned  and  by 1900 

Discharge Cove was s h o w i n g   s i g n s   o f   r e c o l o n i z a t i o n   a c c o r d i n g   t o  EPS 

personnel .  

G iven  tha t   por t   deve lopment  was t o   o c c u r   i n   t h e   a r e a ,  i t  may he 

b e t t e r   t h a t   R i d l e y   I s l a n d  was chosen r a t h e r   t h a n  a more p r i s t i n e   a r e a .  

R i d l e y   I s l a n d ' s   i n t e r t i d a l  zone  has  been d i s t u r b e d  by p a r t l y   d i l u t e d   p u l p  

mill e f f l u e n t  and t h e r e   a r e  no  known rare   o r   endangered  spec ies  on t h e  

i s l a n d .  However t h e r e   a r e  a few  deer, one s p o r a d i c a l l y   u s e d   t r a p l i n e   a n d  

a c r a b   f i s h e r y   w h i c h  has e x i s t e d   f o r  some t ime   i n   Po rpo ise   Channe l .  Some 

w a t e r f o w l   a n d   s h o r e b i r d   u s e   o f   i n t e r t i d a l   m u d f l a t s   i n   t h e   R i d l e y   I s l a n d  

area  has  been  reported  (Cannings, 1979). 
W t  

I 

1 1 1  
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3 SETTING 

3.1 I n t   r o d u c t  i on 

The f o l l o w i n g   s e c t i o n s  summarize t h e   c l   i m a t e ,   g e o l o g y ,  

v e g e t a t i o n   a n d   t h e   f r e s h w a t e r  a n d   m a r i n e   e n v i r o n m e n t s   o f   t h e   R i d l e y   I s l a n d  

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

Skeena R i v e r   E s t u a r y  (Hoos, 1975). 

3.2 Locat  i on  and  Genera l   Descr i   p t  i on 

R i d l e y   I s l a n d  (54"13'N,  130"19'W) i s   s i t u a t e d   a b o u t   1 0  km due 

s o u t h   o f   P r i n c e   R u p e r t ,  R.C. Roughly   rectangular  i n  shape, i t  has a 

l e n g t h   o f   a b o u t  3.5  km and a w i d t h   a v e r a g i n g  1.5 km w i t h  a t o t a l   s u r f a c e  

a rea   o f   abou t  450  ha which  g ives i t  a p p r o x i m a t e l y   t h e  same area  as 

Vancouver 's  Stanley  Park.  Low i n   r e l i e f  (maximum e l e v a t i o n   a b o u t  50 m) ,  

R i d l e y   I s l a n d   f e a t u r e s   r i d g e  and  swale  topography  with  bedrock  exposures, 

muskeg  pockets  and a s c r u b   f o r e s t   c o v e r .   E x c e p t   a t   h i g h   t i d e ,   R i d l e y  was 

l i n k e d   w i t h   K a i e n   I s l a n d   ( o n   w h i c h   P r i n c e   R u p e r t   i s   s i t u a t e d )   b y  an 

i n t e r t i d a l   m u d f l a t  known  as Canoe Passage. Now, w i t h   t h e   c o n s t r u c t i o n   o f  

r o a d   a n d   r a i l  causeways  across Canoe Passage, t h i s   l i n k   i s  permanent. 

The c o a s t l i n e   c o n s i s t s   m a i n l y  of s teeply   s lop ing  exposed  bedrock 

and   sma l l   i nden ta t i ons   w i th   cobb le  o r  sand  beaches  and i n t e r t i d a l  

m u d f l a t s .  One o f   t h e  more n o t i c e a b l e   f e a t u r e s   o f   R i d l e y   I s l a n d   i s   t h e  

l a r g e   ( 2 6   h a )   i n t e r t i d a l   m u d f l a t  bay i n   t h e   s o u t h e a s t e r n   c o r n e r   o f   t h e  

i s l a n d   ( P l a t e  1). F o r   p u r p o s e s   o f   t h i s   r e p o r t ,   t h i s  bay i s   c a l l e d  

"Mudf 1 a t  Bay". 

3.3  C1 ima te  

The Pr ince  Ruper t   area  has a m o d i f i e d   m a r i t i m e   c l i m a t e  

charac ter ized   by   modera te   tempera tures ,   genera l l y   c loudy   sk ies ,   abundant  

p r e c i p i t a t i o n  and l i g h t   s o u t h e a s t e r l y   w i n d s .  The c h i e f   f a c t o r s  
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TABLE 1 PRINCE RUPERT CLIMATE SUMMARY (1961-1980) 

Temperature 
JAN. JULY 

Mean d a i l y  maximum 

Mean d a i l y  

Mean d a i l y  minimum 

Mean annual 

Extreme maximum recorded  (1908-1980) 

Extreme  minimum  recorded  (1908-1980) 

3.3"C 

-0.2"C 

-3.7"C 

16.0"C 

12.8"C 

9.6"C 

6.7"C 

32.2"C 

-24.4"C 

P r e c i   p i   t a t  i on 

Mean t o t a l  

Mean t o t a l   f o r   O c t o b e r   ( w e t t e s t   m o n t h )  

Maximum p r e c i p i t a t i o n   i n  one day  (1908-1980) 

Mean annual   snowfa l l  

Mean number o f   p r e c i p i t a t i o n  days 

2523.2 mm 

366.5 mm 

141.0 mm 

151.7 cm 

233 

Bri aht  Sunshi  ne 

Mean d u r a t i o n  1224 h r s  

!Ji nd 

Prevai  1 i ng w i  nd d i   r e c t i  on 

Mean annual  wind  speed 

SE 

14.8 km/hr 

(Atmospher ic   Envi ronment   Serv ice  data)  
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d e t e r m i n i n g   i t s   c l i m a t e   a r e   t h e   m i d - l a t i t u d e   l o c a t i o n ,   t o p o g r a p h y   a n d  

p r o x i m i t y   t o   t h e   P a c i f i c  Ocean w i t h  i t s  warm Japan  Current  and  the 

dominat ing   Nor th   Pac i  f i c Low. 

Table 1 shows c l i m a t e   i n f o r m a t i o n   f o r   P r i n c e   R u p e r t .   C l o s e   t o  

sea l e v e l   t h e  mean annual   temperature i s  about 7°C ranging  f rom a January 

mean minimum o f  -4°C t o  a July-August mean maximum o f   a b o u t  16OC. Wi th 

about   70   years   o f   record ,   the   ex t reme minimum  and maximum recorded  have 

been -24°C and 32"C, respec t i ve l y .   F ros t   occu rs   abou t  40 n i g h t s   p e r   y e a r .  

There i s  no d r y  season  though  the  spr ing  and summer months  are 

d r i e r   t h a n   t h e   f a l l  and w i n t e r  months. J u l y   i s   t h e   d r i e s t  month w i t h  a 

mean r a i n f a l l   o f  103 m i n  16 days, w h i l e   O c t o b e r   i s   t h e   w e t t e s t   m o n t h  

w i t h   o v e r  365 mm i n  24 days. The D i g b y   I s l a n d   w e a t h e r   s t a t i o n   r e c e i v e s  a 

mean y e a r l y  t o t a l  o f  over 2520 mm (99 i n . )  o f  p r e c i p i t a t i o n  i n  233 days 

compared w i t h   6 2 8  mm i n  166  days f o r   P r i n c e  George  and  1113 mm i n  163  days 

a t   t h e  Vancouver A i r p o r t   w e a t h e r   s t a t i o n .   S i n c e   p r e c i p i t a t i o n   i s   s t r o n g l y  

c o r r e l a t e d   w i t h   e l e v a t i o n ,   a r e a s   j u s t   t o   t h e   e a s t  o f  P r i n c e   R u p e r t   a t  

h i g h e r   e l e v a t i o n s   l i k e l y   r e c e i v e  e v e n   h e a v i e r   p r e c i p i t a t i o n   t h a n   t h a t  

reco rded   a t   t he   D igby   I s land   s ta t i on .   Abou t  6% o f  t h e   p r e c i p i t a t i o n  

r e c e i v e d   a t  sea l e v e l   i s   i n   t h e   f o r m   o f  snow (annual  mean 151.7 cm), 

whereas t h e   c o m p a r a b l e   f i g u r e   f o r   P r i n c e  George i s  38% o f  annual 

p r e c i p i t a t i o n .  

The mean a n n u a l   d u r a t i o n   o f   b r i g h t   s u n s h i n e   i s  1224  hours. The 

comparab le   f i gu re   f o r   P r ince   George   i s  1925  and f o r  Vancouver 1920 hours.  

The p r e v a i l i n g   w i n d s   a r e   s o u t h e a s t e r l y ,   a l t h o u g h   i n   t h e  summer 

months   wes ter l ies   a re  common. The summer mon ths   accoun t   f o r   22   o f   t he  27 

annual   days  wi th   fog.  

3.4 Geology 
R i d l e y   I s l a n d   l i e s   i n   t h e   t r a n s i t i o n  zone  between the   Hecate  

Lowland  and  the  Coast  Mountains.  I t s   r o c k s   c o n s i s t   m a i n l y   o f  

metamorphosed  sediments i n   t h e  f o r m   o f   v a r i o u s   t y p e s   o f   s c h i s t   t h o u g h t   t o  

d a t e   f r o m   t h e   l a t e   P a l e o z o i c   o r   e a r l y   M e s o z o i c   e r a   a b o u t  250 m i l l i o n   y e a r s  

ago. The area  has  been  extens ive ly   fau l ted  and  in t ruded  and much younger 
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(100 m i  11 i o n   y e a r   o l d )   p l u t o n i c   r o c k s   a r e   e x p o s e d  on n o r t h e r n   R i d l e y  

I s l a n d   i n   t h e   f o r m  o f  coa rse -g ra ined   d io r i t e   dykes .   The re   i s   no  known 

m i n e r a l   p o t e n t i a l  on R i d l e y   I s l a n d .  

Ten thousand  years  ago the   a rea  was cove red   by   t he   K i t ima t  Range 

i c e   s h e e t .  It i s   t h o u g h t   t h a t   t h e   g l a c i e r  gouged  out  the Skeena Va l l ey ,  

Work Channel, Tuck I n l e t  and Pr ince  Ruper t   Harbour ,  as we1 1 as   scour ing  

t h e   n o r t h w e s t   t r e n d i n g   r i d g e  and  swa le   mic ro topography   o f   the   coas ta l  

1 owland  as t h e   i c e  moved i n  a general  l y  n o r t h w e s t e r l y   d i   r e c t i o n   a l o n g  

Chatham Sound. 

The P r i n c e   R u p e r t   a r e a   i s   i n   B u i l d i n g  Code Seismic Zone 3, an 

a r e a   o f   h i g h   e a r t h q u a k e   r i s k .  The zone o f  m o s t   f r e q u e n t   s e i s m i c   a c t i v i t y  

l i e s   t o   t h e  wes t   a round   the   Queen   Char lo t te   I s l ands .   I n  1929 an e a r t h -  

quake o f  magnitude 7 o c c u r r e d   w i t h   i t s   e p i c e n t r e   i n   H e c a t e   S t r a i t .  A t  

D i g b y   I s l a n d   t h e  same earthquake  had a measured i n t e n s i t y   o f  4 and a l o c a l  

tsunami was exper ienced. 

3.5 Vegetat  i on 

B e h i n d   t h e   t i m b e r e d   c o a s t a l   f r i n g e ,  much o f   R i d l e y   I s l a n d   i s  

c o v e r e d   w i t h  muskeg - a mosaic o f  bogs,  smal l   pools  and  is lands  of   non- 

merchantable  scrub  pine,  cedar  and  hemlock. The bogs,  formed i n   p o o r l y -  

d ra ined  depress ions  gouged i n   t h e  bedrock  by t h e   p a s s i n g   P l e i s t o c e n e  
g l a c i e r ,  now c o n t a i n   p e a t   d e p o s i t s   u p   t o  5 m i n   t h i c k n e s s .  One o f   t h e  

prob lems  faced  by   R id ley   Is land  deve lopers  was t h e   d i s p o s a l ,   i n  an 

env i ronmen ta l l y   accep tab le   manner ,   o f   t he   huge   amoun ts   o f   pea t   t ha t  

c o v e r e d   t h e   b e d r o c k   i n   t h e   g r a i n  and  coal   terminal   areas. 

The  area  o f   the  proposed  pet rochemical   terminal  on a d j a c e n t  

K a i e n   I s l a n d   c o n t a i n s  a l a r g e   s t a n d   o f   r e d   a l d e r   t h a t  has  grown  up i n  an 

a r e a   c l e a r e d   f o r  a World War I 1  s h o r e   b a t t e r y .  

3.6 Freshwater  Environment 
W h i l e   R i d l e y   I s l a n d   i t s e l f  has  no  known a q u i f e r s  o r  f r e s h w a t e r  

resources   o the r   t han  a few muskeg poo ls ,   deve lopmen ts   t he re   cou ld   a f fec t  

r e g i o n a l   f r e s h w a t e r   r e s o u r c e s   i n  a number o f  ways: 
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F i   r s t ,   R i d 1  ey Is1   and  opera t ions  w i  11 r e q u i   r e  a c e r t a i n  amount o f  

f r e s h w a t e r   f o r   d r i n k i n g  and  washing  purposes. It i s  proposed t o   w i t h d r a w  

water   f rom  the  Wol f   Creek  watershed  which now s u p p l i e s   t h e  needs o f   t h e  

B.C. T imber   operat ion.  

Second,  products t o  be s h i p p e d   f r o m   R i d l e y   I s l a n d   t e r m i n a l s   a r e  

expected t o   a r r i v e   v i a   t h e  CNR 1 i ne a l o n g   t h e  Skeena River .   Rai  1 

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

Skeena. I f  t h e   s p i l l  ed  products  happened t o  be of a h a z a r d o u s   o r   t o x i c  

n a t u r e ,  e.g. p e t r o c h e m i c a l s ,   t h e   e f f e c t s   c o u l d  be  very   ser ious.  
The  Skeena i s  one o f   t h e   p r i n c i p a l   r i v e r s   o f   B r i t i s h  Columbia i n  

terms  o f   dra inage  area,   d ischarge  and  sediment   load.   F igure 4 shows t h e  

d i s c h a r g e   h y d r o g r a p h   f o r   t h e   r i v e r   a t  Usk ( u p r i v e r   f r o m   T e r r a c e )   f o r  1981, 

a f a i r l y   t y p i c a l   y e a r .  The annual   runoff   peak  occurs i n  May o r  June  as a 

r e s u l t   o f  s n o w m e l t .   l l s u a l l y   t h e r e   i s  a s m a l l e r  autumn  peak  which i s  

caused  by  heavy r a i n f a l l .   E x c e p t   i n   t h e   f o r m   o f  snow, t h e r e   i s   l i t t l e   i n  

t h e  way o f   s t o r a g e   c a p a c i t y   i n   t h e  Skeena River  system. The average 

a n n u a l   d i s c h a r g e   a t  Usk i s  about  900 m3/s.  The  minimum reco rded   f l ow  

i s  52 m3/s. The median  annual   f lood peak i s  4730 m3/s., w h i l e   t h e  

f l o o d  peak i n  1948, the   h ighes t   reco rded ,  was 9340  m3/s. Obv ious l y  

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

r i v e r - b o r n e   s e d i m e n t   p r e s e n t   i n   t h e  Skeena Estuary.  

3.7 Marine  Envi  ronment 

R i d l e y   I s l a n d   l i e s   i n   t h e  Skeena Es tua ry .   Es tua r ies   a re   ve ry  

impor tan t   f rom a b i o l o g i c a l   p o i n t   o f   v i e w  b e c a u s e   t h e y   f o r m   t h e   t r a n s i t i o n  

zone  from f r e s h   t o   s a l t   w a t e r .  They a r e   r i c h   i n   n u t r i e n t s   b r o u g h t   i n  by 

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

t o  some marine  and  f reshwater  organisms. 

The  Skeena E s t u a r y   i s   p a r t i c u l a r l y   i m p o r t a n t  because o f   t h e  

l a r g e  number o f  salmon t h a t  pass  through on t h e i r  way t o  spawn and  because 

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

Young salmon f i n d  she1 t e r   i n   e e l   g r a s s ,  a m a r i   n e   p l a n t   t h a t   i s   f o u n d   i n  

Y 

Y i  
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l0,000- "" 

Record  Maximum A 9 3 4 0  m /s ( M a y  26,1948) - 
8,000- 

I 

6,000- 

M e a n   D i s c h a r g e  925 m3/s 

Maximum  Dai ly  5600 m 3 / 8  on May  27,1981 

Minimum Dally 186 m 3 / s  on March 14,1981 
Total  Discharge 29,200,000,000 m 3 

FIGURE 4 S K E E N A  R I V E R  h Y D R O G R A P H  AT U S K  - 1981 
( Data  adapted from inland  Waters  Directorate,  

Environment   Canada 1 
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sha l l ow ,   p ro tec ted   wa te rs   w i th  a sandy or muddy bottom. A s t u d y   o f   t h e  

Skeena E s t u a r y  (Hoos, 1 9 7 5 )   r e f e r s   t o  a 1 9 7 2   F i s h e r i e s   S e r v i c e   s t u d y   t h a t  

e s t i m a t e d   F l o r a  Bank s u p p o r t s   5 0 - 6 0 %   o f   t h e   t o t a l   e e l g r a s s   i n   t h e  

estuary4.  

F l o r a  Bank ( F i g u r e  3), s i t u a t e d  500 m s o u t h   o f   R i d l e y   I s l a n d  and 

about 3 km sou th   o f   t he   coa l   t e rm ina l  , i s  a large  area  formed  f rom 

d e p o s i t s   o f  Skeena River  sediment.  It will be r e c a l l e d   f r o m  Sec. 2.2 t h a t  

t h e  NEAT r e p o r t   e l i m i n a t e d   K i t s o n   I s l a n d  as a p o s s i b l e   p o r t   l o c a t i o n  

c h i e f l y  because  of   ant ic ipated  adverse  consequences t o  F1 o ra  Bank. It i s  

e q u a l l y   i m p o r t a n t   t h a t   t h e   d e v e l o p m e n t   o f   R i d l e y   I s l a n d  does not  have 

a d v e r s e   e f f e c t s  on Flora Bank. 

From  what i s  known so f a r ,   t h e   c u r r e n t s   i n   t h a t   a r e a   g e n e r a l l y  

t r e n d   i n  a n o r t h w e s t e r l y   d i r e c t i o n ,   t h a t   i s ,   f r o m   F l o r a  Bank t o   R i d l e y  
I s l a n d .   A s i d e   f r o m   t h e   i n f l u e n c e  o f  t h e  Skeena R i v e r ,   o t h e r   f a c t o r s  

a f f e c t i n g   t h e   c i r c u l a t i o n   o f   w a t e r   i n  Chatham  Sound a r e   t i d e s  and  winds. 

T ides i n   t h i s   r e g i o n   a r e   o f   t h e   m i x e d   t y p e   w i t h   t w o   h i g h s  and lows  each 

day. The t i d a l   r a n g e  i s  t h e   l a r g e s t  on the   Canad ian   wes t   coas t   w i th  

ave rage   amp l i t udes   o f  5 m and  extreme  values o f  7.5 m (abou t   25   f ee t ) .  
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4 1982 MONITORING PROGRAM 

4.1 Summary o f  1982 C o n s t r u c t i o n   A c t i v i t i e s  

Gra in   and   coa l   t e rm ina l  s were   under   cons t ruc t ion  on no r thwes te rn  

R i d l e y   I s l a n d   a n d  a proposal  has  been made t o   c o n s t r u c t  a pe t rochemica l  

t e r m i n a l  on s o u t h w e s t e r n   K a i e n   I s l a n d ,   a d j a c e n t   t o   R i d l e y   I s l a n d   ( s e e  

F i g u r e   5 ) .   T h i s   r e p o r t  w i  1 1   d e a l   p r i m a r i l y   w i t h   t h e   g r a i n  and coa l  

t e r m i n a l s .  

A paved 6 km access  road  from H i  

completed i n  August 1982. It crosses   t he  

c o n c r e t e   b r i d g e  and  crosses Canoe Passage 

I n  August,   Discharge Cove was h e i   n g   i n f i  11 

dumper p i t .  

ghway 16 t o   R i d l e y   I s l a n d  was 

CNR m a i n 1   i n e   v i a  a r e i n f o r c e d  

t o   R i d l e y   I s l a n d   v i a  a causeway. 

e d   w i t h   r o c k   f r o m   t h e   c o a l  

A t  t h e   s o u t h e r n   e n d   o f   t h e  causeway i s   t h e   g r a i n   t e r m i n a l   s i t e  

(F igu re   5 ) .  It occupies a 15  ha s i t e  and 2 ha w a t e r l o t  on no r thwes te rn  

R i d l e y   I s l a n d .  It i s  due t o  be completed  by December 1984  and i s  designed 

t o   e x p o r t  3 mil l i o n   t o n n e s   o f   g r a i n   p e r  annum. D u r i n g   t h e   f i r s t   h a l f   o f  

1982 s i t e   g r a d i n g  work was i n   p r o g r e s s   b u t  a labour   d ispu te   s topped  work  

d u r i n g   t h e   l a t t e r   p a r t   o f   t h e  summer. The c o a s t a l   i n d e n t a t i o n s  on t h e  

w e s t e r n   s i d e   o f   t h e   g r a i n   t e r m i n a l   w e r e   b e i n g   " s t r a i g h t e n e d "   b y  

c o n s t r u c t   i o n   o f  a new haul   road  between  the  headlands. 

The c o a l   t e r m i n a l   i s   s i t u a t e d   j u s t   s o u t h  o f  t h e   g r a i n   t e r m i n a l  

(F igu re   5 ) .  It occupies a 25 ha s i t e  and i s  due t o  be comp le ted   by   l a te  

1983. It i s   p r o j e c t e d   t o   e x p o r t  8 m i l l i o n   t o n n e s   o f   c o a l   p e r   y e a r .   S i t e  

p r e p a r a t i o n   r e q u i r e s   m o v i n g  1.7 m i  11 i o n  m3 o f   ove rbu rden   and   t he  

b l a s t i n g  o f  2.25 mil 1 i o n  m3 o f  rock   us ing  1,450 t o n n e s   o f   e x p l o s i v e s  

(Globe  and Mai 1,  August 2, 1982). I n  August,  rock was b e i n g   b l a s t e d   f r o m  

t h e  dumper p i t  area  and was b e i n g   u s e d   t o   i n f i l l   t h e   f o r e s h o r e   a r e a s   o f  

n o r t h w e s t e r n   R i d l e y   I s l a n d .  

Organ ic   overburden  f rom  bo th   the   g ra in   and  coa l   s i tes  was 

s t r i p p e d  and t r a n s p o r t e d  on t h e   h a u l   r o a d   t o   M u d f l a t  Ray where i t  was 

dumped behind  rock  berms. 
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D u r i n g  May and  June,  dredging was c a r r i e d   o u t   i n  Chatham  Sound 

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

e s t i m a t e d  730,000 m3 o f  dredged  mater ia l  was pumped v i a  a p i p e l i n e   t o  

t h e   s o u t h e r n   p a r t   o f   M u d f l a t  Bay where a s e t t l i n g  pond was formed  behind 

rock  berms, n e x t   t o   t h e   p e a t   d i s p o s a l   a r e a .   W h i l e   t h e   d r e d g i n g  was i n  

p r o g r e s s   s u b s t a n t i a l  amounts  of   f ine-grained  dredged  mater ia l   escaped  f rom 

t h e   s e t t l i n g  pond  and  were  deposited  along  Porpoise  Channel  and  southern 

Porpoi  se  Harbour . 
Between   sou the rn   Ka ien   I s land   and   no r the rn   R id ley   I s land  a rail- 

way causeway was be ing   cons t ruc ted .  It will car ry   abou t  20 t r a c k s  when 

comp le ted .   Cons t ruc t i on   o f   t he   road   and   ra i l  causeways  has c l o s e d   o f f  

Canoe Passage.  Peaty  overburden  has  been dumped i n t o  West B i l l m o r  Bay 

a l s o   ( F i g u r e  5 ) .  

4.2 Scope and  Purpose o f  1982 Mon i to r ing   Program 

The c o n s t r u c t i o n   o f   g r a i n  a n d   c o a l   p o r t   f a c i l i t i e s  on NHB-owned 

R i d l e y   I s l a n d   i n  1982  and t h e   l i k e l i h o o d   o f   o t h e r   m a j o r   d e v e l o p m e n t s  

o c c u r r i n g   i n   t h e   v i c i n i t y ,  such as %he  Ka ian   Is land  pe t rochemica l  

t e rm ina l ,   requ i red   t he   imp lemen ta t i on   o f  a dual   purpose  environmental  

moni tor ing  program. 

The pr imary   purpose was t o   m o n i t o r   t h o s e   c o n s t r u c t i o n   a c t i v i t i e s  

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

I s l a n d  and v i c i n i t y  and t o  make an a s s e s s m e n t   o f   t h e   s i g n i f i c a n c e   o f   t h e s e  

impacts.  

The  secondary  purpose was t o   g a t h e r  some a d d i t i o n a l   b a s e l i n e  

data  f rom  which  fu ture  env i ronmenta l   impact   assessment  may begin.  

The  program was begun  by r e v i e w i n g   p r e v i o u s   s t u d i e s  (e.g. NEAT, 

1975)   and   ho ld ing   d i scuss ions   w i th  EPS p e r s o n n e l   w i t h   p r i o r   i n v o l v e m e n t   i n  

t h e   R i d l e y   I s l a n d   a r e a   t o   d e t e r m i n e   s p e c i f i c   p o t e n t i a l   e n v i r o n m e n t a l  

e f f e c t s   t o  be i n v e s t i g a t e d .  

P 
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These  were: 

- unnecessary  encroachments on lands  and i n t e r t i d a 1 , a r e a s   a d j a c e n t   t o  

c o n s t r u c t i o n   s i t e s ,   i . e .   s p i l l o v e r   e f f e c t s   r e s u l t i n g   f r o m   p o o r   p r o j e c t  

d e s i g n   o r   s l  oppy c o n s t r u c t i o n   p r a c t i c e s  ; 

- changed f l o w   c o n d i t i o n s   i n   P o r p o i s e   H a r b o u r  as a r e s u l t   o f   r o a d  and rail 

causeway c o n s t r u c t i o n   b e t w e e n   R i d l e y  and  Kaien  Is lands.  It was thought  

t h a t   t h e   l o s s   o f   w a t e r   f l o w   t h r o u g h  Canoe Passage might   reduce  the  

f l u s h i n g  o f  p u l p  mill wastes   f rom  Porpo ise   Harbour   and  a lso   resu l t   in  

changed i n t e r t i d a l   d e p o s i t i o n   s i t e s   f o r  silt and l o g s ;  

- d e p o s i t i o n   o f   e r o d e d   c o n s t r u c t i o n   m a t e r i a l s   s u c h  as sand  and  gravel   or  

o the r   by -p roduc ts  o f  t h e   c o n s t r u c t i o n   p r o c e s s  on i n t e r t i d a l   a r e a s ;  

- reduced   wa te r   qua l i t y  as  a r e s u l t   o f   l e a c h a t e   f r o m   t h e   p e a t y   o v e r b u r d e n  

dumped i n t o   t h e   i n t e r t i d a l  bay i n  sou theas t   R id ley   en te r ing   t he   wa te rs  

o f   Porpo i   se   Harbour  ; 

- reduced  numbers o f   deer   caused by t h e   l o s s   o f   w i n t e r   r a n g e   a n d   t h e  

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

such  as  wolves; 

- l o s s   o f   i n t e r t i d a l   c o m m u n i t i e s  a s  a r e s u l t   o f   t h e   i n f i l l i n g   o f   c o a s t a l  

i n d e n t a t i o n s   i n   t h e   p r o j e c t   a r e a .  

4.3 Methods 
Aer ia l   pho tog raphs   t aken   be fo re   cons t ruc t i on  commenced (e.g. 

P l a t e  1) were   acqu i red   and  in fo rmat ion  was g a t h e r e d   f r o m   r e p o r t s   t o   o b t a i n  

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

a c t i v i t i e s .  

S i t e   v i s i t s  were made i n  June, J u l y  and  August 1982 t o  observe 

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

e f f e c t s  and t o   g a t h e r   b a s e l i n e   d a t a   t h a t  may be use fu l   fo r   subsequent  

s tud ies .   Water   and  sed iment   samples   were   taken  fo r   labora tory   ana lys is  

(See  Appendices I 1  and  111).  Areas  of  sediment  deposit ion  were  measured 

a n d   t h e   e f f e c t s  on i n t e r t i d a l   b i o t a  were  observed.  Surveys o f   t h e   p l a n t s  



P L A T E  2 
RIDLEY  ISLAND.  Auaust 1982 (Enlorqammt o f  Energy, Mines and Resources Photo)  
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a n d   a n i m a l s   i n h a b i t i n g   t h e   i n t e r t  

Transects)   were made t o  a1 low  ass 

i d a l  zone  (see Append 

essment o f   c o n s t r u c t i  

i x   I - I n t e r t i d a l  

on e f f e c t s  on t h e  

i n t e r t i d a l  community  over a pe r iod   o f   t ime .  
C o n v e r s a t i o n s   w e r e   h e l d   w i t h   r e p r e s e n t a t i v e s   o f   f e d e r a l   ( F i s h e r -  

i e s  and  Oceans,  Canadian W i l d l i f e   S e r v i c e  and  Nat ional   Harbours  Board)  and 

p r o v i n c i a l  (Waste Management Branch  and  Fish  and  Wild1 i f e )   a g e n c i e s   t o  

d e t e r m i n e   t h e i r   p a r t i c u l a r   c o n c e r n s   w i t h   R i d l e y   I s l a n d   d e v e l o p m e n t s .  Con- 

v e r s a t i o n s   w e r e   a l s o   h e l d   w i t h   r e p r e s e n t a t i v e s   o f  CBA Eng ineer ing   L td . ,  

t h e  firm i n  c h a r g e   o f   s i t e   e n g i n e e r i n g   f o r  NHB, t o   l e a r n   a b o u t   t h e  

cons t ruc t ion   methods   be ing   used  w i th  a view t o   d e t e r m i n i n g   t h e i r  

environmental  adequacy. 

4.4 D e f i n i t i o n s   o f  Degrees  of  Environmental  Impacts 
I n   t h i s   r e p o r t   o b s e r v e d   e n v i r o n m e n t a l   i m p a c t s   a r e   c l a s s i f i e d  as 

m a j o r ,   m i n o r   o r   n e g l i g i b l e .  

Ma jor   Impacts :   those of considerable  consequence t o   t h e   e n v i r o n m e n t  

because o f   t h e i  r s h e e r   s i z e ,   l a r g e   a r e a s   o r   l o n g   t e r m  

na tu re .  

Minor   Impacts :   those  o f   lesser   consequence  because  o f   the i r   smal le r   s ize ,  
l i m i t e d   e x t e n t   o r   s h o r t   t e r m   n a t u r e .  

Neg l i g ib le   Impac ts :   t hose   assessed  as hav ing  no apprec iab le   adverse  

impact.  

4.5 Environmental  Impact  Assessment 
The m a i n   a r e a s   a f f e c t e d   b y   c o n s t u c t i o n   a c t i v i t i e s  by  August 1982 

w e r e :   t h e   i n t e r t i d a l  bay  and sho re l i ne   a reas   o f   sou the rn   and   eas te rn  

Rid ley  Is land  a long  Porpoise  Channel   and  southern  Porpoise  Harbour ;  

no r the rn   and   wes te rn   R id ley   I s land   where   t he   coa l   and   g ra in   t e rm ina ls  wi 11 

be   s i t ua ted ;  Canoe Passage  and some sma l l   a reas   o f   sou the rn   Ka ien   I s land  
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i n c l u d i n g  West B i l l m o r  Bay. A l together   15-20%  of   the  land  area  and 50-60% 

o f  t h e   s h o r e l i n e   o f   R i d l e y   I s l a n d  have  been a f f e c t e d   d i r e c t l y  by t h e  

c o n s t r u c t i o n   p r o c e s s  o r  i n d i r e c t l y  by 'sediment   deposi t ion.  

4.5.1 Sou the rn   R id ley   I s land .   Mud f la t  Bay i s  about 26 ha i n  area. 

A t  one t i m e   t h i s  bay was used as a l o g  booming  ground. A study  (Cannings, 

1979)   repo r ted  some use o f  t h i s   m u d f l a t  by  water fowl   and  shorebi rds,   but  

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

and   qua l i t y .5  

Rock berms  have  been bu i  1 t t o   e n c l o s e   t h i s  bay  and d i v i d e  i t  

i n t o   t w o   s e c t i o n s :   t h e   n o r t h e r n   s e c t i o n   o f   a b o u t   1 8  ha was used as a 

p l a c e   t o  dump the   t h i ck   pea ty   ove rbu rden   s t r i pped   f rom  the   g ra in   and   coa l  

t e r m i n a l   s i t e s ,   w h i l e   t h e   s o u t h e r n   s e c t i o n   o f  8 ha was used as a s e t t l i n g  

pond f o r   t h e   d r e d g e   s p o i l   t a k e n   f r o m   t h e   a r e a  o f  t h e   f u t u r e   c o a l   d o c k s  

( P l a t e  4 ) .  Al though   the re  was o p p o s i t i o n   t o   l o s i n g  an i n t e r t i d a l   m u d f l a t  

f o r  a peat   d isposa l   a rea ,  it was f e l t   t h a t   t h i s   s o l u t i o n  made b e t t e r  

environmental   sense  than  the  ocean  dumping  of   up t o  10 mil 1 i o n  m3 o f  

peat  which  could  pose a s e r i o u s   p r o b l  ern because o f  oxygen  dep le t ion  as i t  

decomposes  and  because o f   t h e   s i g n i f i c a n t l y   i n c r e a s e d   w a t e r   t u r b i d i t y   t h a t  

dumping a t  sea  would 1 i k e l y  cause. 

Rock f o r  t h e  berms was b las ted   f rom  work   s i t es  on n o r t h e r n  

R i d l e y   I s l a n d  and was dumped d i r e c t l y   o n t o   t h e  mud s u b s t r a t e .  A r e p o r t  

done f o r   t h e  U.S. Army Corps o f  E n g i n e e r s   ( L i t t l e ,   1 9 7 4 )   s u g g e s t s   t h a t  

t h i s   p r a c t i c e  may lead  to   s lumping   p rob lems  because  o f   foundat ion   shear  

f a i l u r e 6 .  The  berms  were t h e n   s e a l e d   b y   l i n i n g   t h e m   w i t h   g l a c i a l  till 

which i s  a m i x t u r e   o f   c l a y ,  sand, gravel  and  boulders.  Depending on t h e  

s i z e  and d i s t r i b u t i o n   o f   t h e   c l a y   f r a c t i o n ,   g l a c i a l  till i s   n o t  

necessar i ly   impermeable,  as t h e  numerous l e a k s   t h a t   w e r e   o b s e r v e d   i n   t h e  

berms  over  the summer a t t e s t   ( P l a t e  3 ) .  

4.5.1.1 Peat   d isposal   area.  The peat  was dumped i n t o   t h e   n o r t h e r n  

s e c t i o n  o f  t h e  bay  where i t  had  spread  by   g rav i ty   f low a1 one. No 
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p a r t i c u l a r   p r o b l e m s   w e r e   n o t i c e d   e x c e p t   f o r   l e a k s   i n   t h e  berm  which  al low- 

e d   l e a c h a t e   t o   r u n   i n t o   P o r p o i s e   H a r b o u r   ( P l a t e  3). Lab a n a l y s i s   o f   t h e  

l e a c h a t e   d i d   n o t   r e v e a l   u n a c c e p t a b l e   l e v e l s   o f   t o x i c  components  (see 

Appendix 11). Cons ide r ing   t he   nea rby   pu lp  mill e f f l u e n t   o u t f a l l ,   t h e  

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

would seem t o  pose a n e g l i g i b l e   a d d i t i o n a l   a d v e r s e   i m p a c t  on Porpo ise  

Harbour so f a r ,   b u t   p e r i o d i c   m o n i t o r i n g   s h o u l d  be  done t o  e n s u r e   t h a t   t h i s  

c o n t i n u e s   t o  be t h e  case. 

4.5.1.2 Dredged  mater ia l   d isposal   area.  An es t ima ted  730,000 m3 

o f   mar ine   sed imen t  was p i p e d   t o   t h e   s e t t l i n g  pond  const ructed on t h e  

s o u t h e r n   p a r t   o f   t h e   M u d f l a t  Bay (P1 a t e  4) .  The d redged   ma te r ia l   en te red  

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

t h e   s o l   i d   m a t e r i a l   w o u l d   s e t t l e   b e f o r e   t h e   w a t e r   r e a c h e d   t h e  wooden w e i r  

a t   t he   sou theas t   co rne r .   Wa te r   f l owed   ove r   t he   we i r  and i n t o  a sump which 

was d r a i n e d   b y   s i x   s t e e l   p i p e s   t h a t   l e t   t h e   w a t e r   p a s s   t h r o u g h   t h e  berm 

and in to   Po rpo ise   Channe l .   Po lye thy lene   shee t ing  was p laced  on t h e   a r e a  

b e l o w   t h e   o u t f a l l   p i p e s  t o  reduce   e ros ion   o f   t he  berm. 

W h i l e   t h e   d r e d g i n g   o p e r a t i o n  was i n   p r o g r e s s ,  on t h e  June  1982 

v i s i t  i t  was o b s e r v e d   t h a t   t h e   w a t e r   e n t e r i n g   P o r p o i s e  Channel  had a ve ry  

h igh   sed imen t   con ten t  and  indeed  appeared  almost  as  black as the   d redged 

m a t e r i a l   e n t e r i n g   t h e   s e t t l i n g  pond. The f a i l u r e  o f  a l l   t h e   s e d i m e n t   t o  
s e t t l e   l i k e l y  was due t o  t h e   v e r y   f i n e   p a r t i c l e   s i z e   o f   t h e   m a r i n e   s e d i -  

ment  which was composed m a i n l y   o f   s i l t  and c l a y .   M o d i f i c a t i o n s   t o   t h e  

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

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

was, a d m i t t e d l y ,  o f  s h o r t   d u r a t i o n .  

A sample o f   t h e   w a t e r   f l o w i n g   i n t o   P o r p o i s e  Channel i n  June 

revea led   ex t reme ly   h igh   phospha te  (98.9 mg/ l )   and ammonia (2.15 mg / l )  

readings  (see  Appendix  111).  Further  samples  taken i n   J u l y ,  by  which  t ime 

the   d redg ing   p rogram was comple te ,   revea led   on ly   background  leve l  s of 

t h e s e   n u t r i e n t s .  The u n u s u a l l y   h i g h  June n u t r i e n t   r e a d i n g s   r e m a i n  a 
m y s t e r y   f o r   w h i c h   n o   e x p l a n a t i o n   i s   o f f e r e d .  
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A t  l o w   t i d e  on June 9,  1982, i t  was o b s e r v e d   t h a t   t h e r e  were 

s e v e r a l   s u b s t a n t i a l   l e a k s   i n   t h e  berm facing  Porpoise  Channel .   Sediment 

l aden   wa te r  was escaping  f rom  the  containment  pond  and a s i z e a b l e   d e l t a  

h a d   f o r m e d   a l o n g   t h e   f u l l   l e n g t h   o f   t h e  berm. By J u l y ,  measured a t  a 

t i d a l   s t a g e  o f  about 0.3 m, t h e   d e l t a  was 200 rn l o n g  and v a r i e d   i n   w i d t h  

from  about 10 m n e a r   t h e   o u t f a l l   p i p e s  and  up t o  50 m near   the  western  end 

o f   t h e  berm { P l a t e  5). The dep th   va r ied   f rom  up   t o  1 m n e a r   t h e  berm t o  

30 cm about 30 m o u t   f r o m   t h e  berm. Assuming  an  average  depth o f  40 cm, 

t h e   t o t a l  volume o f   m a t e r i a l   d e p o s i t e d   i n   f r o n t   o f   t h e  berm  would be i n  

excess o f  2000 m3. 
A June  sample o f   t h e   w a t e r   f r o m  one o f   t h e   l e a k s  i n  t h e  berm 

r e v e a l e d   h i g h   n u t r i e n t   l e v e l s   w i t h  an ammonia l e v e l  even h i g h e r   t h a n   t h e  

overf low  water  sample  descr ibed  above  (see  Appendix I 1  ). A f t e r   t h e  

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

Sed imen t   depos i ted   ou ts ide   t he  berm  had a s t r o n g   o d o u r   o f  HzS, b u t  

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

e x i   s t e d   i n   t h e i  r depos i t iona l   env i   ronment  . 
As noted  above, i n  June t h e r e   w e r e   n u m e r o u s   l a r g e   l e a k s   i n   t h e  

berm  and t h e   w a t e r   i n  them,  as w e l l  as t h e   o v e r f l o w   w a t e r ,   c o n t a i n e d   l a r g e  

q u a n t i t i e s  o f  suspended  sediment. By August t h e  number  and s i z e   o f   t h e  

l e a k s   w e r e   s i g n i f i c a n t l y   s m a l l e r  and t h e   o u t f a l l   w a t e r  was n o t i c e a b l y  

c learer .   There  had  been  no  dredging  for   about   s ix  weeks  by t h e   t i m e   o f  

t h e  August   observat ions.  

4.5.1.3 Porpoise  Channel .  The n o r t h e r n   s h o r e l i n e   o f   P o r p o i s e  

Channel  as f a r  west as  Chatham  Sound c o n t a i n e d   i n t e r t i d a l   d e p o s i t s   o f   e s -  

c a p e d   d r e d g e d   m a t e r i a l .   I n   A u g u s t ,   t h e   t h i c k n e s s   o f   t h e   d e p o s i t e d   m a t e r i -  

a l   v a r i e d   f r o m   a b o u t  30 cm n e a r   t h e  berm t o   o n l y   p o c k e t s   o f   d e p o s i t e d  

sed imen t   a t   t he   wes te rn  end  of  Porpoise  Channel  (Figure 6 ) .  A l though i t  

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

components  {Appendix I 1  ), t he   sheer  amount o f   s e d i m e n t   d e p o s i t e d   i s   o f  

concern  as i t  may smother i n t e r t i d a l   o r g a n i  sms ( P l a t e  6) .  A c u r s o r y  
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examinat ion o f  t h e   r o c k y   s l o p e s   c l o s e   t o   t h e  berm showed t h e   i n t e r t i d a l  

community t o  be  composed c h i e f l y   o f   b a r n a c l e s .  

West o f  t h e   l i g h t h o u s e ,  where  sediment  deposi t ion was 

i n c r e a s i n g l y   t h i n  and  patchy,   there was more i n t e r t i d a l   d i v e r s i t y .  

Ee l   g rass ,   c lams,   c ray f ish  and  shoreb i   rd   t racks   were   observed.  

4.5.1.4 P o r p o i s e   H a r b o u r .   S i g n i f i c a n t   q u a n t i t i e s   o f   f i n e - g r a i n e d  

sediment  have  been  deposited on the   wes tern   shore  of Porpoise  Harbour.  

The q u a n t i t y  o f  deposi ted  sediment  was g r e a t e s t   i n   t h e   i n t e r t i d a l   a r e a   i n  

f r o n t   o f   t h e  berm  where t h e   s e d i m e n t   l a y   i n   d e p t h s   o f  up t o  20 cm.  Away 

f r o m   t h e  berm t h e   q u a n t i t y   d i m i n i s h e d  as  shown i n   F i g u r e  6. 

The i n t e r t i d a l   t r a n s e c t  on Gay Is land  (see  Appendix  I )  showed 

l o w   d i v e r s i t y  as  compared w i t h   t h e   t r a n s e c t   r u n  on   wes tern   R id ley   Is land.  

It i s  c o n j e c t u r e d   t h a t   t h i s  may be t h e   r e s u l t   o f   p u l p  mill e f f l u e n t  d i s -  
charge  in to   Porpoise  Harbour .   Because o f  t h e   a l r e a d y   e x i s t i n g   l o w   d i v e r -  

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

Harbour i s   l e s s   i m p o r t a n t   t h a n  i t  m i g h t   o t h e r w i s e  be. It seems l i k e l y  

t h a t   w i t h   t h e   p a s s a g e   o f   t i m e ,   t h e   s t r o n g   t i d a l   c u r r e n t s   i n   t h e   a r e a  will 
r e d i s t r i b u t e   t h i s   s e d i m e n t  and  compact t h e   r e s t ,   m a k i n g  i t  s u i t a b l e   f o r  

r e c o l o n i z a t i o n  b y   t h o s e   s p e c i e s   a b l e   t o   t o l e r a t e   t h e   e x i s t i n g   c o n d i t i o n s  

i n   P o r p o i s e   H a r b o u r .  

4.5.2 N o r t h e r n   R i d l e y   I s l a n d  

4.5.2.1 Nor thwes te rn   R id ley   I s land .  It i s  f r o m   t h i s   a r e   t h a t   t h e  

peaty   overburden  has   been  s t r ipped  to   expose  the   under ly ing   bedrock .  The 

r o c k   h a s   b e e n   l e v e l e d   f o r   t h e   g r a i n   t e r m i n a l   s i t e ,   w h i l e   i n   t h e   c o a l   a r e a  

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

dumper p i t .  Rock has  been dumped a l o n g   t h e   s h o r e l i n e   o f   t h e   g r a i n  and 

c o a l   a r e a s ,   i n f i l l i n g   t h e   i n d e n t a t i o n s   t o  "even o f f "   t h e   c o a s t l i n e .   T h i s  

rock was f a i r l y   f r e e   o f   o r g a n i c   m a t e r i a l s  and d i d   n o t   a p p e a r   t o  be i n -  

c r e a s i n g   t h e   t u r b i d i t y   o f   t h e   r e c e i v i n g   w a t e r .  It i s  s u r m i s e d   t h a t  
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i n t e r t i d a l   o r g a n i s m s  wi 11 be a b l e   t o   r e c o l o n i z e   t h e   r o c k y   s h o r e ,  a1 though 

t h e   s t e e p e r   s l o p e  and  more  exposed s h o r e l i n e  may l e a d   t o  a changed  make-up 

o f   t h e   i n t e r t i d a l  community. 

I n  A u g u s t ,   l a r g e   q u a n t i t i e s   o f   r o c k  were  being dumped i n t o  

Discharge Cove, a d j a c e n t   t o   t h e   s i t e   o f   t h e   p r o p o s e d   p e t r o c h e m i c a l  

t e r m i n a l  on southwest   Kaien  Is land.  The c o n t i n u e d   i n f i l l i n g   o f   D i s c h a r g e  

Cove, perhaps  out t o   B i s h o p   I s 1  and, t o   p r o v i d e   a d d i t i o n a l   f l a t   l a n d   f o r  

i n d u s t r i a l   e x p a n s i o n   w o u l d   c o n s t i t u t e  an encroachment  onto an a d j a c e n t  

i n t e r t  i d a l   h a b i t a t  and  woul d r e q u i   r e   e v a l   u a t  i on. 

4.5.2.2 Canoe Passage. The rai 1 way causeway be i   ng   cons t ruc ted  

across Canoe P a s s a g e   f r o m   n o r t h e r n   R i d l e y   I s l a n d   t o   s o u t h e r n   K a i e n   I s l a n d  

a t  a p o i n t  between  East B i  1 lmor  Bay and West B i  1 lmor  Bay will e v e n t u a l l y  

suppor t  20 s e t s   o f   t r a c k s .  The c o n s t r u c t i o n   m e t h o d   e n t a i l e d   c o v e r i n g   t h e  

u n d e r l y i n g  mud s u b s t r a t e   w i t h  sand t o   s u p p o r t   t h e   r o c k f i l l .   O v e r b u r d e n  

f rom  south   Ka ien   Is land was be ing  dumped i n t o  West B i l l m o r  Bay. From 

Zanard i   Rap ids ,   the  CN m a i n l i n e  will be re loca ted   wh ich  will r e q u i r e  some 

i n f i  11 i ng o f   E a s t  B i  1 lmor  Bay on b o t h   s i d e s   o f   t h e   p r e s e n t   r a i  1 1 i n e .   I n  

A u g u s t ,   t h e   f a t e   o f   t h e  ponded  area  between  the  road  and r a i l  causeways 

had  not  been  decided.  According t o  NHB, d i scuss ions   were   p roceed ing   w i th  

CN r e g a r d i n g   t h e   p o s s i b l e   i n f i l l i n g   o f   t h i s   a r e a   f o r  CN r a i l   y a r d  use. 
Waterfowl  and shorebi  r d  use  of t h e  mudf l   ats  between  Ridley  and 

Ka ien   I s lands   and   o f  West and  East B i  1 lmor  Bay has  been  reported  (Canning, 

1979). P r e s e n t   c o n s t r u c t i o n  wi 11 r e s u l t   i n   t h e   m u d f l  a t  a r e a s   o f  Canoe 

Passage, West B i l l m o r  Bay and some o f   Eas t   B i l lmor  Bay b e i n g   u n a v a i l a b l e  

f o r  such b i r d  use i n   t h e   f u t u r e .  

Concern  has  been  expressed  over   the  reduced  f lush ing  o f   pu lp 

mill wastes   d ischarged  in to   Porpo ise   Harbour  as a r e s u l t   o f   t h e   c l o s u r e   o f  

Canoe Passage. No s t u d y   o f   t h i s  was c a r r i e d   o u t   p r i o r   t o  causeway 

c o n s t r u c t i o n   a n d  a t  t h i s   t i m e  i t  i s   d i f f i c u l t  t o  e s t a b l i s h  even t h e  

minimum h e i g h t   o f   t i d e   r e q u i r e d   f o r   t h e r e   t o  have  been  water  passing 
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t h r o u g h  Canoe Passsage. An e x a m i n a t i o n   o f   a e r i a l   p h o t o s   t a k e n   p r i o r   t o  

c o n s t r u c t i o n ,   i n   c o n j u n c t i o n   w i t h   t h e   c a l c u l a t e d   t i d a l   s t a g e   a t   t h e   t i m e  

of   the  photographs,   backed  up by i n c i d e n t a l   i n f o r m a t i o n   c o n t a i n e d   i n  

v a r i o u s   r e p o r t s  (e.g. Ker,  Priestman, 1970), a l l   l e a d  t o  t h e   c o n c l u s i o n  

t h a t   w a t e r   l a y   i n  Canoe Passage o n l y  a t  h i g h   t i d e  and t h a t   t h e  volume o f  

water  must  have  been  qui te  smal l   as  compared  wi th  Zanardi   Rapids  and 

Porpoise  Channel. The l o s s   o f   t h i s   f l o w   s h o u l d   h a v e  a n e g l i g i b l e   i m p a c t  

o n   t h e   f l u s h i n g   o f   p u l  p mil 1 e f f l   u e n t   f r o m   P o r p o i s e   H a r b o u r .  

4.5.3 Other   Areas  o f   Env i ronmenta l   Concern 

4.5.3.1 - Deer. It h a s   b e e n   s u g g e s t e d   t h a t   c o n s t r u c t i o n   a c t i v i t i e s  on 
R i d l e y  and southern  Kaien Is1 ands w i  11 r e s u l t  i n  reduced  numbers o f  deer 

on R i d l e y   I s l a n d .  The reasons   g i ven   a re   l oss   o f   dee r   w in te r   range  on 

south  Kaien  and  increased  predat ion  by  wolves  and man because o f  improved 

access t o   R i d l e y   I s l a n d .  

An o f f i c i a l   o f   t h e   p r o v i n c i a l   F i s h  and W i l d l i f e   B r a n c h   i n   P r i n c e  

R u p e r t   e x p r e s s e d   t h e   o p i n i o n   t h a t   t h e   d e e r   p o p u l a t i o n   o f   R i d l e y   i s   s m a l l  

r e l a t i v e   t o   t h a t   o f   a d j a c e n t   a r e a s  and t h a t   t h e   l o s s   o f   w i n t e r   r a n g e  due 

t o   c o n s t r u c t i o n   w o u l d   n o t  be t o o   s i g n i f i c a n t .   R e g a r d i n g   t h e   q u e s t i o n  o f  

inc reased  p redat ion   by   wo lves  as a r e s u l t  o f   c o n s t r u c t i o n   o f   t h e  

causeways, i t  was n o t e d   t h a t   R i d l e y   I s l a n d   a l w a y s   h a d   b e e n   r e a d i l y  

a c c e s s i b l e   s i n c e  Canoe Passage was i n u n d a t e d   o n l y   a t   h i g h   t i d e .   R i d l e y  

I s l a n d ,   l i k e   K a i e n   I s l a n d ,  will be c l o s e d   t o   t h e   d i s c h a r g e   o f   f i r e a r m s  so 

human p r e d a t i o n   s h o u l d   n o t  be a problem.  However i t  was p o i n t e d   o u t   t h a t  

t h e   b u i l d i n g   o f   t h e   a c c e s s   r o a d   f r o m  Highway 16 will l i k e l y   l e a d  t o  deer 

b e i n g   k i l l e d   b y   v e h i c l e s ,   e s p e c i a l l y   i n   t i m e s   o f   p o o r   d r i v i n g   c o n d i t i o n s .  

I n  v iew   o f   t he   above  colnments, t h e   q u e s t i o n   o f   d e e r   l o s s e s   i s   c l a s s i f i e d  

as a m i n o r   e f f e c t .  
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4.5.3.2 C o n s t r u c t i o n  camps. B r i e f   i n s p e c t i o n   o f   t h e   P e t e r   K i e w i t  

and Sons work camp a t  M i  1 l e r  Bay showed a c l e a n   s i t e   w i t h   n o   d e b r i s   o r  

garbage i n  evidence. The  Waste  Management Branch  has  issued a p e r m i t   f o r  

t h e   d i s c h a r g e   o f  8000 g a l l d a y  o f  w a s t e   w a t e r   i n t o   M i l l e r  Bay. I t  appears 

t h a t  human sewage f l o w s   f i r s t   i n t o  a s e p t i c   t a n k   b e f o r e   b e i n g   d i s c h a r g e d .  

The camp s i t e   i s   b e i n g  expanded t o  house  more  workers  and  the WMB p e r m i t  

has  been amended t o   a l l o w   t h e   d i s c h a r g e  of 16,000 g a l l d a y   f r o m   t h e  

expanded camp. I t  shou ld  be n o t e d   t h a t   t h e r e   i s  no sewage t r e a t m e n t  

f a c i l i t y   i n   P r i n c e   R u p e r t  - a l l  sewage i s  d i s c h a r g e d   u n t r e a t e d   i n t o   P r i n c e  

Rupert   Harbour.  

4.5.3.3 Used l u b r i c a t i n g   o i l .   P e t e r  K i  e w i t   e q u i  pment maintenance 

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

marked  ho ld ing   tank   and  co l lec ted   by  a p r i v a t e   c o n t r a c t o r   f o r   r e c y c l i n g .  

A t  t h e   t i m e   o f   t h e  August v i s i t ,   t h e   N o r t h e r n   C o n s t r u c t i o n   s i t e   ( g r a i n  

t e r m i n a l )  was shut  down by a l a b o u r   d i s p u t e  so i t  was n o t   p o s s i b l e   t o  

c o n f i r m   t h e i r   p r a c t i c e   i n   t h i s   r e g a r d .  
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5 CONCLUSIONS AND RECOMMENDATIONS 

I n   v i e w   o f   t h e   d e g r a d e d   e n v i r o n m e n t a l   s i t u a t i o n   t h a t   e x i s t e d   i n  

the   a rea   because   o f   t he   pu lp  mil 1 and t h e  absence o f   ra re   o r   endangered  

species,  it seems t h a t   R i d l e y   I s l a n d  was n o t  an un reasonab le   cho ice   f o r  

port  development.  However, i t  i s   c l o s e   t o   F l o r a  Bank,  an impor tan t   a rea  

f o r   f i s h  and  water fowl  , and care  must be t a k e n   t o   e n s u r e   t h a t   d e v e l o p m e n t s  

on  Rid1  ey  Is1  and do n o t   a d v e r s e l y   a f f e c t   t h e   p r o d u c t i v i t y   o f   t h a t   a r e a .  

By August, 15-20% o f  the   land   a rea   and 50-60% o f   t h e   s h o r e l i n e  

o f   R i d l e y   I s l a n d  had  been d i r e c t l y   a f f e c t e d  b y   t h e   c o n s t r u c t i o n   p r o c e s s  o r  

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

c o n s t r u c t i o n   a c t i v i t i e s ,   r e a s o n a b l e   c a r e  was b e i n g   t a k e n   t o   m i n i m i z e   t h e i r  

adverse  consequences.  Sites were ma in ta ined  i n  an o r d e r l y   s t a t e ,   t h e r e  

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

c o l l e c t e d   f o r   r e c y c l i n g  and t h e r e  was t h e   f e e l i n g   o f  a w e l l   o r g a n i z e d  

opera t i on .  However, a number o f   p o i n t s   o f   c o n c e r n  will r e q u i r e   c o n t i n u e d  

m o n i t o r i n g :  

- Berm d e s i g n   a n d   c o n s t r u c t i o n   w e r e   l e s s   t h a n   i d e a l   a s   t h e  numerous l e a k s  

i n d i c a t e d .   W h i l e   t h e  number  and s i z e  of t h e   l e a k s  seemed t o   g e t   s m a l l e r  

o v e r   t h e   c o u r s e   o f   t h e  summer, pe r iod i c   checks   shou ld  be made t o  ensure 

t h a t   t h e   s i t u a t i o n  does   no t   change  fo r   the   worse .   In   con junc t ion   w i th  

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

shou ld  be mon i to red  t o  see t h a t   P o r p o i s e   H a r b o u r   i s   n o t   a d v e r s e l y  

a f f e c t e d .  

- A g rea t   dea l   o f   sed imen t   escaped   f rom  the   d redged   ma te r ia l   se t t l i ng  

pond, p a r t i c u l a r l y   d u r i n g   t h e   d r e d g i n g   p h a s e   o f   t h e   o p e r a t i o n .  Much of 

t h i s   s e d i m e n t  was depos i ted  on i n t e r t i d a l   a r e a s   o f   s o u t h e a s t e r n   R i d l e y  

I s l a n d .   A l t h o u g h   t h i s   m a t e r i a l  was n o t   t o x i c   i n   n a t u r e ,   t h e   l a r g e  

q u a n t i t y   i n v o l v e d   l i k e l y  had a s m o t h e r i n g   e f f e c t  on i n t e r t i d a l  

It 

.t 
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organisms.  With  the  passage  of   t ime, i t  i s   b e l i e v e d   t h a t   t h e   s e d i m e n t  

will be r e d i s t r i b u t e d   b y   t i d a l   a c t i o n  and t h a t   t h e   r e m a i n i n g   s e d i m e n t  

will be compacted  and  should  prove a r e a s o n a b l e   s u b s t r a t e   f o r  

r e c o l o n i z a t i o n  by i n t e r t i d a l  organisms. It i s  recommended t h a t   p e r i o d i c  

observat ions  be made t o   d e t e r m i n e   w h e t h e r   t h i s   i s ,   i n   f a c t ,   t h e  case. 

- A e r i a l   p h o t o g r a p h s   t a k e n   p r i o r   t o   c o n s t r u c t i o n  and i n d i r e c t   e v i d e n c e  

f r o m   v a r i o u s   r e p o r t s  (e.g. Ker ,   Pr iestman,   1970)   suggest   that   the 

c l o s u r e   o f  Canoe Passage  has r e s u l t e d   i n  a n e g l i g i b l e   r e d u c t i o n   i n   t h e  

r a t e   o f   f l u s h i n g   p u l p  mil 1 wastes  f rom  Porpoise  Harbour.  

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

M u d f l a t  Bay,  Canoe Passage  and  East  and West R i l l m o r  Bay has  been 

repor ted   (Cann ings ,   1979) .   Whi le   the   loss   o f  any one o f   t h e s e   a r e a s   i s  

n o t   c o n s i d e r e d   c r i t i c a l   t o   b i r d   l i f e ,   t h e   l o s s   o f   a l l   o f  them i s   n o t  

favourab ly   regarded  and so it i s  recommended t h a t   t h e   a r e a   o f   E a s t  

B i l l m o r  Bay u t i l i z e d   f o r   t h e   r a i l w a y  be  kept t o  a minimum. 

- The i n t e r t i d a l  community o f   D i s c h a r g e  Cove  has come back  remarkably we1 1 

s i n c e   t h e   d i s c h a r g e  o f  s u l f i t e  mill e f f l u e n t  was d i s c o n t i n u e d   i n  1976. 

T h i s   a r e a   a t   t h e   w e s t e r n   e n t r a n c e   t o  Canoe Passage  should  not  be 
i n f i l l e d   b e f o r e  an e v a l u a t i o n   o f   t h e   h a b i t a t   i s   c a r r i e d   o u t .  

- It i s  e x p e c t e d   t h a t   r e c o l o n i z a t i o n   o f   t h e  new rocky   sho res   o f   no r th -  

w e s t e r n   R i d l e y   I s l a n d  will r e a d i l y   o c c u r .  However, t h e   s t e e p e r   s l o p e  

and  increased  exposure t o  Chatham  Sound may a l t e r   t h e  make-up o f   t h e  

i n t e r t i d a l  community r e l a t i v e   t o   t h e   p r e - e x i s t i n g  one. P e r i o d i c  

o b s e r v a t i o n s   o f   t h e   r e c o l o n i z a t i o n   p r o c e s s   s h o u l d  be made t o   d e t e r m i n e  

how t h e   i n t e r t i d a l  community  has  been  affected. 
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APPENDIX I 

INTERTIDAL TRANSECTS 

An i n t e r t i d a l   t r a n s e c t   i s  a way o f   s u r v e y i n g   t h e   p l a n t s  and 

an ima ls   i nhab i t i ng   t he   sho re l i ne   be tween   the   h igh   and   l ow   t i de   marks .  

I n f o r m a t i o n   i s   g a t h e r e d  on t h e  number  of i n d i v i d u a l s  and d i v e r s i t y   o f  

spec ies so  t h a t   d i f f e r e n t   s i t e s  may be  compared (e.g. f o r   e v i d e n c e   o f  

env i ronmen ta l   s t ress ) ,  o r  so t h a t  a s i t e  may be observed  over a p e r i o d   o f  

t i m e   t o  see i f ,  and i n  what way, t h e   i n t e r t i d a l  community  changes. 

I n   t h e s e   i n t e r t i d a l   t r a n s e c t s  a q u a l i t a t i v e   r a t h e r   t h a n  a 

q u a n t i t a t i v e   a p p r o a c h  was taken.  Dominant  species i n   t h e   u p p e r ,   m i d d l e  

a n d   l o w e r   i n t e r t i d a l  zones were noted. The d i v i s i o n   i n t o   t h e   t h r e e  zones 

was r a t h e r   a r b i t r a r y ,   b e i n g   b a s e d  on changes i n  s lope ,   e leva t i on ,  

subs t ra te   and   t he   i nhab i t i ng   o rgan isms .  The upper  zone i s  exposed t o   t h e  

a tmosphere   excep t   a t   h igh   t i da l   l eve l s ,   wh i l e   t he   l ower   zone   i s   exposed  

o n l y  a t  e x t r e m e l y   l o w   t i d e s   a n d   t h e   m i d d l e   z o n e   a l t e r n a t e s   f r e q u e n t l y  

between  being  covered  and  exposed. All i n t e r t i d a l   t r a n s e c t s  were   run   a t  

nea r   ex t reme  l ow   t i des  ( 0  t o  +1.5 m). 

I n t e r t i d a l   t r a n s e c t  "A"  was l o c a t e d  on t h e   w e s t   c o a s t   o f   R i d l e y  

I s l a n d   ( s e e   F i g u r e  7 ) ,  a t  a p o i n t   j u s t   s o u t h  of t h e   c o a l   t e r m i n a l  

c o n s t r u c t i o n   s i t e ,   i n  an a r e a   u n t o u c h e d   b y   c o n s t r u c t i o n   a c t i v i t i e s .  The 

s i t e  was chosen t o  be u s e f u l   i n   g a u g i n g   t h e   e f f e c t s   t h a t   i n f i l l i n g   t h e  

c o a s t a l   i n d e n t a t i o n s  will have on ad jacent   a reas  and, i n   a d d i t i o n ,   f o r  

c o m p a r i n g   t h e   s p e c i e s   c o l o n i z i n g   t h e  new i n t e r t i d a l  zone w i t h   t h e  

p r e - e x i s t i n g  one.  The area  chosen  had a l a r g e  number  of i n d i v i d u a l s   f r o m  

d iverse   spec ies   (see   Tab le  2) .  

I n t e r t i d a l   t r a n s e c t  "Bll i s   s i t u a t e d  on t h e   e a s t   c o a s t  o f  Gay 

I s 1  and  on Porpo ise   Harbour .   Overa l l   d i ve rs i t y   and  numbers  appeared  low  as 

compared w i t h   t r a n s e c t  "A". T h i s  may be t h e   r e s u l t   o f   t h e   p u l   p m i l l  

e f f l u e n t   w h i c h   i s   d i s c h a r g e d   i n t o   P o r p o i s e   H a r b o u r .  

m 

mi 
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FIGURE 7 INTERTIDAL  TRANSECT LOCATIONS AND S E D I M E N T  
AND WATER SAMPLE S T A T I O N S  
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I n t e r t i d a l   t r a n s e c t  "C"  i s   l o c a t e d  on K a i e n   I s l a n d ,   j u s t   n o r t h  

o f   t h e   p r o p o s e d   p e t r o c h e m i c a l   t e r m i n a l   s i t e .   T r a n s e c t  "C" showed b o t h  

l ower  numbers  and d i v e r s i t y   t h a n   t r a n s e c t  " A "  and i n   a d d i t i o n ,   t h e   f a u n a  

p r e s e n t   t e n d e d   t o  be smal l   which  suggests a r e l a t i v e l y  young  community. 

It i s   t e m p t i n g   t o   a t t r i b u t e   t h i s   t o   r e s i d u a l   e f f e c t s   o f   t h e   p u l p m i l l  

e f f l u e n t   w h i c h  was f o r m e r l y   d i s c h a r g e d   i n t o  Chatham  Sound about 1 km south  

o f   t h e   t r a n s e c t   l o c a t i o n .  However, a s tudy  (Packman, 1 9 7 7 )   c a r r i e d   o u t   i n  

t h e  same a r e a   w i t h  s i m i l a r  r e s u l t s  commented t h a t   t h e   i n t e r t i d a l  community 

f o u n d   t h e r e  was " c h a r a c t e r i s t i c   f o r   t h a t   t y p e   o f  beach  and  had n o t  

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

d i ~ c h a r g e " . ~  
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TABLE 2 INTERTIDAL TRANSECTS 
1 

STEEPLY S L O P I N G  BEDROCK 
hea scutun (1 impet ) - mny 
L i t tor ina sp. (snai l )  
Bal anus gl andul a (barnacl e) 
Fucus gardneri (&weed - a1 gae) 
Mytilus edul i s  (rmssel ) 

MIODLE (12-19 m) 

GENTLE SLOPES, BOULDERS & COBBLES 
Fucus gardneri 
Entemrpha  intest inal  i s (a1  gae) 
Mytilus edul i s  

LOM3 (19-37 m) 

STEEPLY S L O P I N G  BEDROCK 
Fucus gardneri 
Mytilus  edulis 
Bal anus gl andul a 
AaMea scutun 
Li t tor ina sp. 
Katharina tunicata  (chiton) 
Nerocyst i s 1  eutkeana (kel p) 

TIDAL STAGE 

(0-12 rn fm forest) (10-21 m f m n  spur l i ne)  

STEEPLY SLOPING BEDROCK 1 m BOULDERS 
Fucus  Clardneri - widespread Bal anus glandula 
Balanus glandula - scatted groups hea scutun - mny 
hea scutun L i   t t o r i  na  sp. 
Mytilus edul i s  Fucus gardneri - sparse 
(above  fauna general ly  ma1 1 i n  size) 

(12-16 m) (21-30 m) 

STEEPLY SLOPING BEDROCK GEFmE SLOPE - 50 UTI &ouLDERS 
Bal anus gl andul a (wi &spread) Bal anus gl andul a 
Fucus gardneri - sparse hea scutun - many, m 1 1  
M i l u s  edul i s  - very few Li t tor ina sp. - many, small 

Entemrpha  i ntest i nal i s 

(10 mwater) (30 mwater) 

STEEPLY S L O P I N G  BEDROCK GENTLE SLOPE, CORBLES it SAM) 

Entemrpha  intest inal  i s Entemrpha  in test ina l  i s 
Bal anus gl andul a Balanus glandula - sparse 
( w h  o f   th is  zone i s  covered with Laminaria sp. (kelp) 
a th in  layer of  sediment) kreocyst is  leutkeana - offshore 

I 
July 21 - 8~30 an PDT h g u s t  19,  1982 - 10~30 XI PDT &gust 20, 1982 - 8 ~ 1 5  am PDT 
0.0 m 1.4 m 0.6 rn 
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APPENDIX I 1  

LABORATORY ANALYSIS 

Sediment  Samples 

Sample  #1 was taken  from a beach i n  northwest  Rid1  ey  Is1  and 

c l o s e   t o   t h e   g r a i n   t e r m i n a l   ( F i g u r e  7) .  Samples #2 and #3 were  taken  f rom 

the   de l ta   fo rmed  by   escaped  d redged  mater ia l   ou ts ide   the  berm  on  Porpoise 

Channel i n   s o u t h e a s t   R i d l e y .  Sample #2 was t a k e n   i n  June  and  sample #3 
was taken i n   J u l y .  Sample #4 was a beach  sample  taken  from a s i t e   n e a r  

the   peat   con ta inment  berm facing  Porpoise  Harbour.  

A1 1 samples  contained  10-20%  very  f ine  sand (.063 - .15 mm) , b u t  
i n  a d d i t i o n ,   t h e   t w o  beach samples (#1  and # 4 )  conta ined  about  75% coarse 

t o   f i n e  sand w h i l e   t h e   t w o   d e l t a  samples ( # 2  and #3) were composed o f   o v e r  

80% s i l t  and   c lay .   Thus ,   the   de l ta   samples   a re   very   d i f fe ren t   f rom  the  

beach  samples i n  t e r m s   o f   p a r t i c l e   s i z e .  

R e s u l t s   o f   t h e   p h y s i c a l  and  chemical   analys is  o f  t h e   d e l t a  

samples  (#2  and #3) c o r r e s p o n d   v e r y   c l o s e l y   w i t h   t h e   r e s u l t s   o b t a i n e d   i n  

an EPS sediment   sampl ing  program  at   the  10  fa thom  depth  o f f   nor thwest  

R i d l e y   I s l a n d   i n   O c t o b e r  1981. The dredged  sediments now on southeast  

R i d l e y   I s l a n d  came f rom  the  same v i c i n i t y  as the  October  1981  samples. 

I 

m 
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PARTICLE SIZE DISTRIBUTION 

SPMPLE 1 W L E  2 SPMPLE 3 W L E  4 
(NW Ridley, June 82) (Delta, June 8 2 )  (Delta,  July 82) (Porpoise Harbour) 

SAFO (< 0.15 mn) 75.8%  0.7% 0.3% 78.3% 

SILT AN) CLAY (< .063 mn) 2.6%  89.4% 83.7% 9.9% 
VERY FINE SAM) (.E3 - 0.15 mn) 21.6%  9.9%  16.0% 11.8% 

5a 
Be 
Cd 
Cr 
cu 
wl 
Mo 
Ni  
Pb 
Sn 
Sr 
V 
Zn 
T i  
S i  
MS 
P 
ca 
Na 
A1 
Fe 

AwI\LYSIS FOR FFTACS 

""""""""""""""""" ug/g """""""""""""""""""" 

96.1 
< .2 
2.6 

12.1 
12.1 

273 
< .8 
3 

< 3  
< 2  
37.4 
33 

154 
738 

3160 
4020 
487 

7500 
1080 
7090 

12400 

76 
< .2 
1.3 

26 
24.4 

454 
< .8 
19 
5 

< 2  
45.2 
60 
75 

1170 
4870 
8730 
lo00 
6600 
2590 

18800 
31500 

91.6 
.4 
.3 

29.6 
26.4 

484 
4.4 

20 
< 3  

2 
50.9 
77 
90 

1530 
4410 
9420 

1 1220 
7890 
3010 

21700 
32900 

140 
< .2 

.8 
28.7 
25.5 

385 
< .8 
11 
4 

< 2  
43.4 
71 
74 

1200 
3940 
8780 
1 loo 
5870 
2620 

17500 
29200 
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APPENDIX 111 

LABORATORY ANALYSIS 

Water  Samples 

The water  samples  were  taken i n   t h e  same v i c i n i t y  as t h e  

cor respond ing ly  numbered sediment  samples. A1 1 water  samples  were  taken 

i n  June. Where resampl ing was done i n   J u l y ,   t h e   J u l y   f i g u r e   i s  shown i n  

brackets   bes ide  the  corresponding  June  f igure.  

It will be n o t i c e d   t h a t   t h e  suspended  sediment   (non- f i l terab le 

res idues)   content   o f   samples #2 and #3 d ropped   p rec ip i t ous l y   f rom  June   to  

J u l y ,   c o r r e s o n d i n g   t o   t h e   t e r m i n a t i o n  of t he   d redg ing   p rog ram  a f te r   t he  

June  sampl ing  per iod.  As mentioned  elsewhere i n   t h e   t e x t ,   t h e   n u t r i e n t  

l eve l   (phospha te  and  ammonia) also  dropped  from  June t o   J u l y  and it i s  

p o s t u l a t e d   t h a t   t h i s   a l s o   r e s u l t e d   f r o m   t h e   t e r m i n a t i o n  o f  dredging. The 

phosphate  leve l  i n  sample #4 increased  from  June t o   J u l y ,   b u t  as it was 

s t i  11 a t  a l o w   l e v e l   t h i s  may be due t o  sampl e v a r i   a b i  1 i t y .  

TPBLE 4 MTER W L E S  

SPMPLE 1 .WLE 2 SPMPLE 3 W L E  4 

(NW Ridley) (Leak i n  Dyke) (Settl  ing Pond Outfall ) (Peat Leachate) 
"""""""""""""""""""" mg/l """"-"""""""""""" 

NON FILlERAf3LE RESIUDES 140 17000 (280) wal (30) 25 (36) 

PH 7.3  7.5  7.5 7.5 
TOTPL PO4 0.195  4.13  (0.471) 98.8 (0.145) 0.021  (0.105) 
NITRITE 0.012  0.035  0.031 0.023 
NITRATE 0.99 0.02 0.01 0.17 
PJWNIA < 0.005 2.40 (0.576)  2.15 (0.009) 0.11 (0.012) 
RESIN ACIDS TRACE W E  N/A TRACE 
METALS W E  As PER SEDIKNT W L E S  #2 & 3 W E  
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