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ABSTRACT 

The  e n v i r o n m e n t a l   i m p a c t s   o f  a d y k e   r e c o n s t r u c t i o n   p r o j e c t  a t  T i l b u r y  

S lough,  Delta, B r i t i s h  Columbia were assessed d u r i n g   c o n s t r u c t i o n   a n d  

p o s t - c o n s t r u c t i o n   p h a s e s .  The dyke  a l ignment   fol lowed was t h e   m o s t  

c o s t l y  of three a l i g n m e n t   o p t i o n s   c o n s i d e r e d   b u t  was t h e  one  which' 
,. 

p r e s e r v e d  t h e  i n t e g r i t y   o f   T i l b u r y   S l o u g h .  The p r o j e c t  was implemented 

under  t h e  F e d e r a l - P r o v i n c i a l   F r a s e r   R i v e r   F l o o d   C o n t r o l   P r o g r a m  w i t h  

federal funding  made a v a i l a b l e   u n d e r  the Canada Water Act. I n   a c c o r d a n c e  

w i t h  t h e  Federa l   Envi ronmenta l   Assessment   and   Review  Process ,  

c o n s t r u c t i o n   a n d   p o s t - 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   m o n i t o r i n g  was 

u n d e r t a k e n   a n d   t h e   e f f e c t i v e n e s s   o f   m i t i g a t o r y   ' m e a s u r e s  recommended 

d u r i n g  t h e  p r e - c o n s t r u c t i o n   I n t i t i a l   E n v i r o n m e n t a l   E v a l u a t i o n   s t u d y   p h a s e  

were e v a l u a t e d .  Serial c o l o u r  photographs i l l u s t r a t e   e n v i r o n m e n t a l l y  
3 

r e l e v a n t  aspects d u r i n g  t h e  v a r i o u s  stages of dyke r e c o n s t r u c t i o n .  No 

s i g n i f i c a n t   c o n s t r u c t i o n  re la ted e n v i r o n m e n t a l   i m p a c t s   o c c u r r e d .  On t h e  

o t h e r   h a n d ,   p r o j e c t  related a c t i o n s   s u c h  as a r e v e g e t a t i o n  program a l o n g  

t h e  dyke  embankments,  removal of i l l e g a l l y  dumped refise from t h e  

s l o u g h ' s   r i p a r i a n  habi ta t  a n d   r e - r o u t i n g  of  h i g h  o r g a n i c   c o n t e n t  , 

a g r i c u l t u r a l   d r a i n a g e  away  from t h e   u p p e r  reaches of t h e  s l o u g h  are  

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

Ti lbury   S lough.   The   rev iew of  f u t u r e   p r o p o s e d   d e v e l o p m e n t   a c t i v i t i e s   o n  

t h e  l a n d s   s u r r o u n d i n g   T i l b u r y   S l o u g h  raises c o n c e r n  for t h e   l o n g  term 

s u c c e s s  o f  t h e   p r e s e r v a t i o n  of  t h i s  v a l u a b l e   e s t u a r i n e  habi ta t .  



RESUME 

L ' 6 v a l u a t i o n  des i n c i d e n c e s   6 c o l o g i q u e s   q u e   p r e s e n t a i t  l e  p r o j e t  d e  

r e c o n s t r u c t i o n  des d igues   au   mar6cage   T i lbu ry ,  h Delta e n  

Colombie-Br i tannique ,  a 6 t 6  men6e  pendand e t  a p r k  les t r a v a u x  de  

c o n s t r u c t i o n .  Des t r o i s   t y p e s   d ' a l i g n e m e n t   e n v i s a g e s ,  on a r e t e n u  l a  

s o l u t i o n  l a  p l u s   c o c t e u s e   q u i   p r 6 s e r v e r a   t o u t e f o i s   l ' i n t 6 g r i t 6  du 

marecage. Ce p r o j e t  a 6 t 6  r6alis6 dans  l e  cadre du  Programme 

f 6 d e r a l - p r o v i n c i a l  de  l u t t e   c o n t r e  l e s  c r u e s  du f l e u v e   F r a s e r  e t  f i n a n c e  

i m8me l e s  f o n d s   a l l o u e s   e n   v e r t u  de  l a  L o i   s u r  l e s  r e s s o u r c e s   e n   e a u   d u  

Canada.  Conformement  au  processus  f6d6ral d e  r e v i s i o n  e t  d ' e v a l u a t i o n  

envi ronnementa le ,   on  a entam&^ l e  c o n t r 6 l e  de  l ' env i ronnemen t   pendan t  la 

c o n s t r u c t i o n  e t  on .1'a p o u r s u i v i   a p r k   l ' a c h 6 v e m e n t   d e s   t r a v a u x .  Au 

c o u r s  de 1 ' 6 t u d e   i n i t i a l e   v i s a n t  i 6 v a l u e r   l ' e n v i r o n n e m e n t   a v a n t  l a  

c o n s t r u c t i o n ,  on a 6 g a l e m e n t   6 v a l u 6   l ' e f f i c a c i t 6  des mesures  de  r 6 d u c t i o n  

des e f f e t s  n 6 f a s t o s   s u r  l e  m i l i e u   q u i  y o n t  e t 6  recommand6es. Une s6rie 

de p h o t o g r a p h i e s   c o l e u r   v i e n t   i l l u s t r e r  10s a s p e c t s   6 c o l o g i q u e s  

p e r t i n e n t s   a u x   d i v e r s e s  phases  de  l a  r e c o n s t r u c t i o n  d e  l a q u e l l e  

l ' e n v i r o n n e m e n t   n ' a   d ' a i l l e u r s   s u b i   a u c u n   c h a n g e m e n t  &el. Mis i part  ce 

p r o j e t ,  on en tend  mettre ?I e x 6 c u t i o n  des mesures   connexes  t e l l e s  un 

programme d e  r ebo i semen t  l e  l o n g  des d i g u e s ,   l ' e n l k r e m e n t  des d e t r i t u s  

r e j e t 6 s   . i l l & g a l e r n e n t   s u r  l e s  berges du mar6cage e t  l e  deplacement  des 

a i res  d e  d r a i n a g e   a g r i c o l e  2 h a u t e   t e n e u r   e n  mati&res o r g a n i q u e s  des 

biefs s u p e r i e u r s  du   marecage   don t   b6n6f i c i e ron t  h l o n g  terme les 

communaut6s  biologiques  du  mileu.  En examinant  les p r o j e t s   f u t u r s  

d'am6nagement des terres e n t o u r a n t  l e  mar6cage T i l b u r y ,   o n  se demande 

t o u t e f o i s  si l ' o n   p o u r r a   a s s u r e r   e n   p e r m a n e n c e  l a  q u a l i t 6  de cet h a b i t a t  

e s t u a r i e n .  
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I. BACKGROUND 

I 
I 
1 
1 

The governments o f  Canada and B r i t i s h  Columbia signed  an 

agreement i n  May of  1968 which provided f o r  the  construction o f  

flood  control works i n   t h e  bower Fraser  Valley,  including 

r e h a b i l i t a t i o n  o f  existing  dykes,  construction  of new dykes, 

increased bank protect ion,  and  where necessary improvement of 

I 
i n t e rna l   d ra inage   f ac i l i t i e s .  The Agreement i s  implemented 

through  the  Fraser  River Flood Control Program, hereforth 

referred t o  as the "Program". In 1969,  the  Corporation  of 

Delta made a p p l i c a t i o n   t o   p a r t i c i p a t e   i n  t h e '  program and signea 

an  agreement i n  November 1973. The proposed 83 kilometres of 

dyking 'was d iv ided   in to   sec t ions .   'Tdnt rac t  No. 23 delineated 

the . Tilbury  Slough Dyke Reconstruction  Project,  henceforth 

referred t o  as the  "Project". A s i t e  map o f  the  'Project i s  

f .  - .  - 

shown i n   f i g u r e  1. 

A t  the  time Delta made appl ica t ion  for improved flood 

protect ion,  a low dyke was in   p l ace  around the  perimeter o f  

Tilbury  Slough. However, the  Final Design  Report issued by the 

Program recommended a dyke realignment  across  the mouth of  the 

slough  (see  f igure 2).  This new alignment was j u s t i f i e d  by a 

pr inciple   of   the  Program that   required i t  t o  achieve  the  best  

re turn  f o r  Federal-Provincial  contributions. 
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11.1,. 

Figure  1.  Site Map o f  the Tilbury Slough Dyke Reconstruction Project 
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Alignment or 
outside orea 

- Alignment 01 eristing dyke IOPtionJJ 

dyke f a  preserve habitot 
or degraded woter 

quality I Option PI - Alignment 01 dyke across mouth or 
slough IOptlon I J 

‘7 * 
McOonald Road 

Figure 2 .  Dyke alignment options and associated drainage 
control structures. 
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11. PRE-CONSTRUCTION ENVIRONMENTAL IMPACT  ASSESSMENT ' 

When F e d e r a l   a n d   P r o v i n c i a l   r e s o u r c e   a g e n c i e s  were informed  by 

P rogram  au tho r i t i e s   (no rma l   p rocedure   o f  t h e  Program i n  these 

matters) of t h e  recommended dyke r e a l i g n m e n t  across t h e  mouth 

of t h e  s l o u g h ,  these a g e n c i e s   e x p r e s s e d   s t r o n g   d i s a p p r o v a l .  

:They claimed t h a t  t h e  r e s u l t i n g   c l o s u r e  of  t h e  s lough  would 

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

of t h e  F r a s e r   E s t u a r y ,  as well as lead t o  the l o s s  o f   v a l u a b l e  

f i s h  and   mig ra to ry  b i r d  h a b i t a t .  The r e s o u r c e   a g e n c i e s  were 

n o t  prepared t o  accept what t hey  judged t o  be the e c o l o g i c a l l y  

i r r e v e r s i b l e   c o n s e q u e n c e s  of t h e  recommended  a l ignment   un less  

a l t e r n a t i v e   a l i g n m e n t s  were n o t  feasible. 

' A l t e r n a t i v e   a l i g n m e n t s   c o n s i d e r e d   b y  t h e  Program were 

de termined  t o  have a h i g h e r   c o n s t r u c t i o n   c o s t   a n d   c o u l d   n o t  be 

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

least-cost p h i l o s o p h y  embodied i n  t h e  Program's terms of 

r e f e r e n c e .   T h e r e f o r e ,  a F e d e r a l - P r o v i n c i a l   I n t e r a g e n c y  Task 

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

, e v a l u a t i o n  ( I E E )  of v a r i o u s   a l i g n m e n t   o p t i o n s .   T h e   e v a l u a t i o n  

was i n t e n d e d   t o   a p p r a i s e  t h e  s i g n i f i c a n c e  of e n v i r o n m e n t a l  

i m p a c t s  associated w i t h  t h e  d y k i n g   a l i g n m e n t   a l t e r n a t i v e s  a t  

T i lbu ry   S lough .  T h i s  a c t i v i t y  was i n   a c c o r d a n c e  w i t h  t h e  1973 



- 5 -  

F e d e r a l   C a b i n e t   D e c i s i o n   r e q u i r i n g  t h a t  env i ronmen ta l  matters 

be t a k e n   i n t o   a c c o u n t   e a r l y   i n  t h e  p l a n n i n g  stages of  f e d e r a l l y  

f u n d e d   p r o j e c t s ,  ( i .e.  t h e  Environmental   Assessment   and Review 

P r o c e s s  - EARP). The Task F o r c e   g a v e  most s e r i o u s  

c o n s i d e r a t i o n  t o  t h e  a l i g n m e n t   o p t i o n s   s h o w n   i n   f i g u r e  2. 

(6lthough t h e  IEE, completed i n  the s p r i n g  of 1977,  d i d  n o t  

,~ ( d e t e r m i n e  t h e  d i r e c t  economic trade o f f  between t h e  v a l u e  o f /  

t h i s  h a b i t a t  and t h e  cost  of p r o t e c t i n g  i t ,  i t  d i d  e s t ab l i sh  

t h a t  b o t h  t h e   o r i g i n a l   p r o p o s a l   a n d  a compromise  a l ignment  (see ; 

o p t i o n  ?, f igure  2)  r e p r e s e n t e d  a n e t  l o s s  of v a l u a b l e  

e s t u a r i n e  habi ta t . ,  Such   an   envi ronmenta l   consequence  was found 

unaccep tab le   and  t h e  Task  Force , r e j ec t ed  these two a l i g n m e n t  ' 
!opt ions. ,   They Fedommended i n s t e a d  t h a t  t h e  ' e x i s t i n g  dyke be 

["upgraded ,   p r imar i ly   because  l i t t l e  o r  no   env i ronmen ta l   impac t  

was a n t i c i p a t e d  a s  l o n g  as s p e c i f i e d  . c o n s t r u c t i o n   p r a c t i c e s  

were followed. Program a u t h o r i t i e s ,  af ter  r e v i e w i n g  t h e  IEE 

r e p o r t ,  a c c e p t e d  t h i s  recommendation.  The  "Notice-to-Proceed" 

on   Con t rac t  No. 23, an   upgrad ing  of t h e  e x i s t i n g  flood c o n t r o l  

works, was i s s u e d   i n  l a t e  August  1979. 

," ". 

.. 
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IEnvironmental bgency conments~  requested on final design 
for  Tilbury Slough  Oyking 

I Option ( 1 )  alignment  across 
mouth o f  slough 

I - further depression  in 
0.0. levels 

- accelerated  deposition 
L nutrient enrichment 

L1"-l Strong Opposition - Additional Designs P u t  Forth 

.c 
Joint meetinp - Interasency Task  Force 

IEE  Conclusions 

Option ( 2 )  aliqnment  across  slough Opt ion  ( 3 )  follow 
to  preserve h a b i t a t  ou t -  existing 

water q u a l i t y  
side  area of degraded a 1 i gnmen t 

- disruption o f  PlanktDniC. 
benthic 6 vascular 
plant comnunities 

- disruption o f  indigenous ': 

- habitat  loss due to  un- :i, 

changes i n  existing  f lora 
favourable  successional , 

f i s h  populations 

- potential of- f i i l i n g  
I 

- impacts similar  to  (1) 
b u t  much less  severe 

Interagency Task Force Recomnendations 
+ I I 1 

option ( 2 )  Option ( 3 )  
Acceptable - 

+ 
Construction comnenced - Aug. 79 

1 
[ IWO surveillance - re.  guidelines 

Project Completed 

Figure 3. The 'initial environmental  evaluation  process  followed  for  the 
Tilbury  Slough  Dyke  Reconstruction  Project. 



The Tilbury Dyke Reconstruction  Projeci was cost  shared by the 

governments o f  Canada and Br i t i sh  Columbia. The Government of 

Canada's  funding was  made available  under  the Canada Water Act 

which provides  the framework for   jo in t   Federa l -Provinc ia l  

management of Canada's  water  resources. These federal   funds 

were administered by the  Inland  Waters  Directorate,  an  agency 

of  the  Department o f  the  Environment.  Therefore,  the 

Directorate assumed the   ro le  o f  a n   i n i t i a t o r ,  in accordance 

w i t h  the term; of the  Federal   hvironmental  Assessment and 

Review Process. The du t i e s  of a n   i n i t i a t o r ,  as defined by the 

recent  departmental  policy  statement, ''DOE Role i n  EARP" 

(1980), include  construct ion and post-construction 

environmental   monitoring.  This  policy  requires  federal  

agencies t o  ensure   tha t   the   resu l t s  o f  environmental  impact 

assessments and reviews  are  incorporated  in  the  design, 

construction,  implementation and operation o f  p ro jec ts .  The 

i n i t i a t o r  i s  fur ther   required t o  evaluate   the  effect iveness  o f  

the recommended mitigatory  measures. 
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I The Inland  Waters  Directorate, i n  compliance  with th i s  

departmental   policy,   carried o u t  a routine  environmental 

assessment o f  the   Pro jec t ,  both during and af te r   cons t ruc t ion .  
". " - 

The assessment   act ivi ty  was planned; (a )  t o  prepare a 

co l l ec t ion  of s t i l l  photographs  that documented construction 

p rac t i ces  used t o  avoid  impacts  along  the  environmentally 

sens i t i ve   po r t ion  o f  the  alignment,  (b) t o  keep  the 

Directorate  advised o f  any environmental  problems which might 

occur  during  construction and ( c )  t o  appraise  the  long  term 

environmental  benefits o f  preserving t h i s  h a b i t a t   a s   w e l l   a s  

the   e f fec t iveness  of the   des ign   de ta i l s  recommended t o  achieve 

t h i s  end. The Directorate  w i l l  maintain a per iodic  

surve i l lance  o f  the   Project  t o  f u l f i l l   t h e   i n t e n t  o f  the  las t  

object ive.  

A. Emironmental  Surveillance 

Surveil lance o f  the   Project   area began  around  the  time 

construct ion  s tar ted  up,   in   October  1979. Although some 

a t t e n t i o n  was paid t o  the  River Road port ion of the  dyke 

alignment, i t  was not inspected OE a regular  basis. Most o f  the  

Di rec to ra t e ' s   su rve i l l ance   ac t iv i t i e s  were conducted  along  the 
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To provide a be t te r   apprec ia t ion  o f  the  slough  environment  prior 

t o  t h e   i n i t i a t i o n  o f  the   Project ,   the   Directorate   obtained and 

inco rpora t ed   i n to   t h i s   r epor t ,   h i s to r i ca l  ground l e v e l  and 

a e r i a l  photographs o f  Tilbury  Slough. These photographs were 

made ava i lab le  t o  the  Directorate  by the  hvironmental   Control 

Department of  t h e  Corporation o f  Delta. 

1) Construction  related  impacts 

The contractor  i s  o b l i g e d  t o  comply wi th  the  terms and 

cond i t ions   i n   t he  "Tender Document". Aspects o f  t h i s  

agreement  pertaining t o  the  mit igat ion o f  ' i den t i f i ab le  

environmental  impacts  are  cited  in  Table I. From the 

information and support ing  f igures  and p r in t s   r e f e r r ed  t o  i n  

t h i s   t a b l e ,  i t  may  be seen  that   the   contractor  d i d  comply 

with  these  specif icat ions.  The Directorate  can  therefore 

3 





ABSTRACT 

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

S l o u g h ,  Delta, B r i t i s h  Columbia were assessed d u r i n g   c o n s t r u c t i o n   a n d  

p o s t - c o n s t r u c t i o n   p h a s e s .  !!The dyke   a l ignment  followed was t h e  most 

; c o s t l y  o f  three a l i g n m e n t   o p t i o n s   c o n s i d e r e d   b u t  was t h e  one   wh ich  

;pr.eserved t h e  i n t e g r i t y  'of T i lbu ry   S lough .  The p r o j e c t  was implemented 

u n d e r  the  F e d e r a l - P r o v i n c i a l   F r a s e r   R i v e r   F l o o d   C o n t r o l   P r o g r a m   w i t h  

f e d e r a l   f u n d i n g  made a v a i l a b l e   u n d e r  t h e  Canada Water Act. I n   a c c o r d a n c e  

w i t h  the   Fede ra l   Env i ronmen ta l   Asses smen t   and '   Rev iew  P rocess ,  

c o n s t r u c t i o n   a n d   p o s t - 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   m o n i t o r i n g  was 

unde r t aken   and  t h e  e f f e c t i v e n e s s  of mi t iga tory   measures   recommended 

d u r i n g  t h e  p r e - c o n s t r u c t i o n   I n t i t i a l   E n v i r o n m e n t a l   E v a l u a t i o n   s t u d y  phase 

were e v a l u a t e d .  Ser ia l  c o l o u r   p h o t o g r a p h s   i l l u s t r a t e   e n v i r o n m e n t a l l y  

3 

r e l e v a n t   a s p e c t s   d u r i n g  t h e  v a r i o u s  stages of d y k e   r e c o n s t r u c t i o n .  No 

s i g n i f i c a n t   c o n s t r u c t i o n  re la ted e n v i r o n m e n t a l  impacts o c c u r r e d .  On t h e  

o t h e r   h a n d ,  @ode& .ce'lated'. a c t i o n s   . s u c h  .as a r e v e g e t a t i o n   p r o g r a m   a l o n g  

Cthe  dyke  ;embankments,  removal o f  i l l e g a l l y  dumped 'refbse from the 

: .s lough's  . . r i p a r i a n   h a b i t a t   a n d   r e - r o u t i n g  of  h i g h  organic c o n t e n t  

: q r i c u l t u r a l   d r a i n a g e   ' a w a y  . from t h e   - u p p e r   r e a c h e s  of t h e  s lough are 

_expecte.d t o  be of l o n g  term b e n e f i t  t o  t h e  biological communit ies  o f  

Ti lbury"   S lough. '   The   rev iew of f u t u r e   p r o p o s e d   d e v e l o p m e n t   a c t i v i t i e s   o n  

t h e   l a n d s   s u r r o u n d i n g   T i l b u r y   S l o u g h  raises c o n c e r n  for t h e  l o n g  term 

s u c c e s s   o f   t h e   p r e s e r v a t i o n  of  t h i s   v a l u a b l e   e s t u a r i n e   h a b i t a t .  
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1 

Flgure 2. Dyke alignment options and associated drainage 
control strwtwes. 
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IV. FUTURE POTENTIAL ENVIRONMENTAL IMPACTS ON TILBURY SLOUGH 

A t  t h e  time the I. E. E. was p r e p a r e d  for t h e  Project, t h e  l a n d  
\;. 

9 
b e t w e e n   T i l b u r y ,  Slough a n d   R i v e r  Road was owned  by t h e  B r i t i s h  

C o l u m b i a   D e v e l o p y n t   C o r p o r a t i o n   a n d  a p r i v a t e   c o m p a n y .  

B.C.D.C. h a d ,  o v e r  t h e  p a s t  few y e a r s ,   i m p r o v e d  t h e i r  p r o p e r t y  

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

a large q u a n t i t y  o f  dredged  r i v e r   s a n d  (see ae r i a l  p h o t o g r a p h  

series,  Appendix 11). T h i s   p r o p e r t y  was s u b s e q u e n t l y  so ld  t o  

Chapman I n d u s t r i e s  who p r o p o s e  t o  d e v e l o p   t h e   l a n d  for 

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

p r o p e r t y ' s   f o r e s h o r e  area. More r e c e n t l y ,  B.C.D.C. a c q u i r e d  t h e  

p r i v a t e l y  owned l a n d   a d j a c e n t  t o  t h i s  p r o p e r t y  for p u r p o s e s  o f  

t r a n s f e r r i n g  i t  t o  t h e  f e d e r a l   D e p a r t m e n t  o f  F i s h e r i e s   a n d  

Oceans  for t h e i r   m a n a g e m e n t .  

I n   a d d i t i o n ,   a n   a p p l i c a t i o n  h a s  b e e n  made t o  preload t h e  

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

T h i s   p r o p e r t y ,  w h i c h  is shown i n   P r i n t  9, c o m p r i s e s  t h e  w e s t e r n  

t i p  o f  T i l b u r y   I s l a n d   a n d  is now p r o t e c t e d  fbom f l o o d i n g   b y  the 

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

s l o u g h  will a l so  l i k e l y   s u p p o r t  some t y p e  o f  i n d u s t r i a l  

d e v e l o p m e n t  . 

F i n a l l y ,   R i v e r  Road, p a r a l l e l  t o  t h e  s o u t h e r n  perimeter o f  t h e  
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I n  terms of  1979/80 do l l a r s  r e j e c t i o n  o f  t h e  d i r ec t  r o u t e  across 

the mouth of  t h e  s l o u g h   i n   f a v o u r  of  t h e   a l i g n m e n t  as c o n s t r u c t e d  

r e p r e s e n t e d  an [ a d d i t i o n a l  cost ,to t h e  Program 6f-$402,428.00 By 

implement ing  t h i s  more c o s t l y   a l i g n m e n t   o p t i o n  for the  Project,  

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

o f  Ti lbury  Slough.   However ,  t h e  c o n c e r n   r e m a i n s  t ha t  t h i s  

v a l u a b l e   e s t u a r i a n  h a b i t a t  may be degraded or l o s t  e n t i r e l y  as a 

r e s u l t  of subsequent   deve lopment .  I n  t h i s   r e g a r d ,  t h e  

Directorate w i l l  m o n i t o r  the  s t a t u s  of  T i l b u r y   S l o u g h  fiom time 

t o  time, s u m m a r i z i n g   s i g n i f i c a n t   c h a n g e s  as a n   a p p e n d i x  t o  t h i s  

report  

J 
- 

I 
d 
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Figure 4. Environmental sensitivity  along  the  alignment 
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r e p o r t  t ha t  n o   s i g n i f i c a n t   c o n s t r u c t i o n  re la ted ,  

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

p r o j e c t .  

2)  Water q u a l i t y   i m p a c t s  

As a r e s u l t  of t h e  P r o j e c t ,  t h e  McDonald pump s t a t i o n   a n d  

f loodbox are  now i n a c t i v e   a n d   n o   l o n g e r  release h i g h   o r g a n i c  

c o n t e n t   a g r i c u l t u r a l   d r a i n a g e  t o  t h e  upper  reaches o f  

T i l b u r y   S l o u g h ,  (see f i g u r e  2 a n d   p r i n t  13) .  I n s t e a d   t h i s  

water has b e e n   r e - r o u t e d   t o  t h e  new combined pump s t a t i o n  

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

of 62B Street  (see p r i n t s  1 4  and 15). I n  t h e  I E E  r e p o r t ,  

p r e p a r e d  by t h e  I n t e r a g e n c y  Task F o r c e ,  water q u a l i t y  

d e g r a d a t i o n   i n   t h e   s l o u g h  was i d e n t i f i e d   a n d   l i n k e d   t o  

d r a i n a g e  from t h e  McDonald discharge s t r u c t u r e s .  With t h e  

r e d i r e c t i n g   o f  t h i s  discharge i n t o  t h e  s o u t h  arm of t h e  

F r a s e r   R i v e r ,  a g radua l   improvemen t   i n  t h e  water q u a l i t y   o f  

t h e  s l o u g h   s h o u l d  become e v i d e n t .  _such  improvemerit 
mI-., "~ ~ ~ - " 

b e n e f i t s -  t h e  s l o u g h ' s   i n d i g e n o u s   b i o l o g i c a l   c o m m u n i t y ,   t h e n  

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

'Ti lbury  Slough.  
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Some i n l a n d   d r a i n a g e ,   h o w e v e r ,   d o e s   c o n t i n u e   t o   e n t e r  t h e  

s lough   t h rough  t h e  r e m a i n i n g   T i l b u r y  pump s t a t i o n   a n d  

f l o o d b o x ,   l o c a t e d  a t  t he  apex of t h e  s l o u g h  (see f i g u r e s  2 

and 6 ,  p r i n t s  1 2  and 1 6 ) .  These s t r u c t u r e s  release water, 

from a p o r t i o n  of the s l o u g h  tha t  has been isolated from 

t i d a l  i n f l u e n c e s  by p rev ious   dyk ing   and  f i l l ,  becoming,   in  

e s s e n c e ,  a large freshwater pond (see p r i n t  17). Neither 

t h e  pond's  water c h e m i s t r y   n o r  t h e  s t r u c t u r e  of i ts  a q u a t i c  

community has b e e n   i n v e s t i g a t e d .  Therefore, i t  is n o t  known 

what e f fec t  t h i s  remain ing  discharge has   on  t h e  s l o u g h ' s  

eco logy .   'Consequen t ly ,   any  poss ib le  f u t u r e  salmonid 

 enhancement a c t i v i t y  a t  T i l b u r y  Slough- by t h e  Department of  

Fisheries and   Oceans   should   inc lude  a detailed examinat ion  

of t h e  ro l e  t h a t  t h i s  pond p l a y s   i n  t h e  p r o d u c t i v i t y   a n d  

q u a l i t y   o f  t h e  s l o u g h ' s   a q u a t i c  h a b i t a t .  

3) Slough h a b i t a t  impacts  

The r i p a r i a n  h a b i t a t  o f   T i l b u r y   S l o u g h  was p r o t e c t e d   b y  

d e s i g n i n g   a n d   c o n s t r u c t i n g  t h e  new dyke so  t h a t  i t s  c e n t r e  

l i n e  was s h i f t e d  i n l a n d   r e l a t i v e  t o  t h e  e x i s t i n g   d y k e .   I n  

t h i s  manner, the  toe o f  t h e  new dyke d i d  nc t   enc roach   upon  

t h e  s l o u g h  (see f i g u r e  2) .  Fur the rmore ,   bo th  t h e  q u a l i t y  

and aesthetics of  the  r i p a r i a n  hab i t a t  have  been  improved,  
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first by the removal of i l l e g a l l y  dumped re fuse   ( see   p r in t  

lo), and second, by a successful  revegetation program (see 

p r i n t s  3,  6 and 12).  The l a t t e r   h a s   r e s u l t e d   i n  a vigorous 

legume-grass community ( see   p r in t s  19 and 20) becoming 

established  along  the dyke embankment adjacent  t o  the 

slough's  northern  perimeter.  This  area of new vegetat ion 

provides  excellent ground  cover and prevents  erosion of 

f ines   into  the  s lough.  

No s ignif icant   short   term,   construct ion  re la ted  environmental  

impacts were encountered  during  the  Directorate 's 

su rve i l l ance   ac t iv i t i e s .  On the  other  hand,  Project  related 

actions  such as revegetation,  refuse removal  and drainage 

re-routing should bring  long  term  benefits t o  the   b io logica l  

community o f  Tilbury  Slough. The full r ea l i za t ion  o f  these 

benef i t s  w i l l  depend, in large  measure, on how the 

surrounding  land i s  developed. 
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I V .  FUTURE  POTENTIAL  ENVIRONMENTAL  IMPACTS ON TILBURY SLOUGH 

A t  the  time t h e  I. E. E. was p r e p a r e d  for t h e  P r o j e c t ,  t h e  l a n d  

b e t w e e n   T i l b u r y   S l o u g h   a n d   R i v e r  Road was owned  by t h e  B r i t i s h  

Co lumbia   Deve lopmen t   Corpora t ion   and  a p r i v a t e   c o m p a n y .  

B.C.D.C. had ,  o v e r  t h e  past  few y e a r s ,   i m p r o v e d  t h e i r  p r o p e r t y  

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

a large q u a n t i t y  o f  dredged r i v e r   s a n d  (see ae r i a l  photograph  

Series, Appendix 11). T h i s  p r o p e r t y  was s u b s e q u e n t l y  so ld  t o  

Chapman I n d u s t r i e s  who p r o p o s e  t o  d e v e l o p  t h e  l a n d  for 

i n d u s t r i a l   u s e ,  w i t h  a barge l o a d i n g   f k c i l i t y   p l a n n e d  for t h e  

p r o p e r t y ' s  foreshore area. More r e c e n t l y ,  B.C.D.C. a c q u i r e d   t h e  

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

t r a n s f e r r i n g  i t  t o  the federal D e p a r t m e n t  o f  F i s h e r i e s   a n d  

Oceans  for t h e i r  management. 

I n   a d d i t i o n ,   a n   a p p l i c a t i o n  has b e e n  made t o  p r e l o a d   t h e  

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

This p r o p e r t y ,  wh ich  is shown i n   P r i n t  9 ,  comprises t h e  w e s t e r n  

t i p  o f  T i l b u r y   I s l a n d   a n d  is now protected fiom f l o o d i n g   b y  t h e  

P r o j e c t   a l i g n m e n t .  Once p r e l o a d e d ,  t h i s  p r o p e r t y   n o r t h  o f  t h e  

s l o u g h  will a l s o  l i k e l y   s u p p o r t  some t y p e  o f  i n d u s t r i a l  

deve  lopmen t . 

F i n a l l y ,   R i v e r  Road, p a r a l l e l  t o  t h e  s o u t h e r n  perimeter o f  t h e  

I 
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s l o u g h ,  i s  be ing   w idened   t o   fou r   l anes .   Apparen t ly  t h i s  is t o  

accommodate  expected  growth i n   b o t h   p r i v a t e   a n d   i n d u s t r i a l  

t raffic.  To what degree t h e  widened  road w i l l  e n c r o a c h  on the 

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

l i k e l y .  

I n  terms o f  1979/80 dollars  r e j e c t i o n   o f  t h e  direct  r o u t e   a c r o s s  

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

r e p r e s e n t e d - a n   ' a d d i t i o n a l   c o s t   t o  t h e  Program o f  $402,428.00! By 

implement ing  t h i s  more c o s t l y   a l i g n m e n t   o p t i o n   f o r  the P ro jec t ' ,  

' t h e  Program s u c c e s s f i l l y   p r o t e c t e d  t h e  e n v i r o n m e n t a l   i n t e g r i t y '  

o f   T i l b u r y  Slough:  However, t h e  conce rn   r ema ins  t h a t  t h i s  

v a l u a b l e   e s t u a r i a n  h a b i t a t  may be degraded o r   l o s t   e n t i r e l y  as a,' 

' r e s u l t   o f   s u b s e q u e n t   d e v e l o p m e n t .   I n  t h i s -  regard, t h e  

' D i r e c t o r a t e  w i l l  mon i to r  t h e  s t a t u s   o f   T i l b u r y   S l o u g h   f r o m  time 

t o  time, s u m m a r i z i n g   s i g n i f i c a n t   c h a n g e s  as a n   a p p e n d i x   t o  t h i s  

r e p o r t .  
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APPENDIX I 

SERIAL  PRINTS OF TILBURY SLOUGH DYKE RECONSTRUCTION PROJECT 



I 
OCT. 79 

2 
JAN. 00 

3 
OCT. a0 ..". 
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PRINT 1 E a r l y   s t a g e   o f   d y k e   r e c o n s t r u c t i o n .   S u r f a c e  
d e b r i s  h a s   b e e n   s c r a p e d   f r o m   s l o p i n g  face o f  
e x i s t i n g   d y k e .  Th i s  material is v i s i b l e  on t o p  
o f  t h e  dyke  where i t  w i l l  f o r m   p a r t   o f  new f i l l .  
T i l b u r y   S l o u g h  is s e e n   o n   t h e   r i g h t   ( l o c a t i o n  D 
f i g u r e  5, O c t o b e r ,  1979). 

PRINT 3 

PRINT 2 Later stage o f   d y k e   r e c o n s t r u c t i o n .   S a n d  added 
t o  ra ise  t h e   d y k e  is v i s i b l e .  Note t h a t   t h i s  new 
f i l l  has no t   enc roached   upon  t h e  s l o u g h   ( l o c a t i o n  
D f igure 5, J a n u a r y  1980). 

C o m p l e t e d   d y k e   r e c o n s t r u c t i o n .  Reseed ing  has 
s u c c e s s f u l l y   p r o d u c e d  a v i g o r o u s  p l a n t   c o m u n i t v  



4 
JAN. 80 

. I  

. I  

5 
JUNE 80 t , .  .. . 

)" .. 

1 
-1 
I 
I 
1 
I 
1 
1 
1 
1 
1 
I 
1 
1 
I 
I 
1 

' I  
I 



PRINT 4 

PRINT 5 

PRINT 6 
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F a c e   o f   r e c o n s t r u c t e d   d y k e   b e f o r e   r e s e e d i n g ,   n o t e  
s lough-dyke   boundary   ( loca t ion  E f i g u r e  5 ,  
J anua ry  1980 1. 

E a r l y  stage of  p l a n t   g r o w t h  a f t e r  r e s e e d i n g .  
B.C.D.C. l a n d f i l l  i s  v i s i b l e   i n  t h e  upper  left of 
photo ( l o c a t i o n  F f i g u r e  5 ,  June  1 9 8 0 ) .  

P r o j e c t  has been  completed  and  vigorous 
grass-legume  community i s  now e v i d e n t   a l o n g  the 
dyke face b o r d e r i n g  t h e  s l o u g h   ( l o c a t i o n  E 
f i g u r e  5 ,  October 1980). 



OCT. 79 r 

9 * 
OCT. 00 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 

PRINT 8 

PRINT 7 

PRINT 9 
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Sand s tockpi le   located on pasture  area  inland of  
dyke ( locat ion C f igure 5 ,  October 1979). 

The sand   s tock   p i le   s i te  shown i n  p r i n t  8 a f t e r  
completion of the  Project.  The o l d  pasture  area 
has been returned t o  production  ( location C 
f igure  5 ,  October  1980). 



1976 

12 - 
JUNE 80 
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I 
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I 
I 
I. 

PRINT 10 
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1976 ( s u m m e r )   p h o t o g r a p h   o f   i l l e g a l l y  dumped 
r e f u s e   i n  the headwater  area of  T i lbu ry   S lough  
a d j a c e n t   t o  t h e  T i l b u r y  pump s t a t i o n   o u t l e t  
( l o c a t i o n  K f i g u r e  5 ,  1976).  

PRINT 11 E a r l y  s tages  o f  work  on  improvements t o  the 
T i l b u r y  discharge s t r u c t u r e s .   N o t e   t h e   d e b r i s  
shown i n   p r i n t  10  has been   removed  ( loca t ion  K 
f i g u r e  5 ,  February  1980). 

PRINT 1 2  T h e   c o m p l e t e d   T i l b u r y   d i s c h a r g e   o u t l e t s .   R i p r a p  
and   reseeded  gr\asses p r o v i d e   e r o s i o n   p r o t e c t i o n  
( l o c a t i o n  J f i g u r e  5 ,  June  1980). 

. 
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PRINT 13  

PRINT 1 4  
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1976 (summer)  photograph  showing t h e  upper  
reaches o f   T i l b u r y   S l o u g h  w i t h  McDonald Rd. pump 
s t a t i o n   a n d  discharge p i p e   v i s i b l e   i n  t h e  
b a c k g r o u n d   ( l o c a t i o n  L f i g u r e  5 ,  1976). 

New combined pump s t a t i o n   a n d   f l o o d b o x   n e a r  t h e  
f o o t   o f  62B S t r e e t .  (see f i g u r e  2 ,  June  1980). 

PRINT 15 Outlets for  the 62B S t r e e t  pump s t a t i o n   a n d  
f loodbox.  These are l o c a t e d  on -the . F r a s e r   R i v e r  
f o r e s h o r e ,   a p p r o x i m a t e l y  500 m downstream  from t h e  
mouth o f   T i l b u r y   S l o u g h  (see f i g u r e  2 ,  June  1980). 



16 
OCT. 79 

17 
OCT. 00 

E 



' I  
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PRINT 16 

PRINT 17 

T i l b u r y  pump s t a t i o n  located a t  t h e  head of 
T i l b u r y   S l o u g h   ( l o c a t i o n  H f i g u r e  5 ,  October 
1979 1 

t 

Pond d r a i n e d   b y   t h e   T i l b u r y   d i s c h a r g e  S t r U C t U r e s -  
Pump s t a t i o n  i s  v i s i b l e  on the r i g h t   ( l o c a t i o n  H 
f i g u r e  5 ,  October 1980). 



- " 
18 

MARCH 80 

19 
OCT. ea 

20 
OCT. 80 
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PRINT 18 

PRINT 1 9  

PRINT 20 
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Toe of dyke i n   r e l a t i o n   t o   s l o u g h   ( l o c a t i o n  E 
f i g u r e  5 ,  March 1980) .  

Vigorous   l egume-grass   communi ty   es tab l i shed   a long  
t h e  dyke  embankment  adjacent t o  - t h e  s l o u g h  
( l o c a t i o n  M f i g u r e  5,  October 1980) .  

1 

I n s e c t  (a  D i p t e r a n )   u t i l i z i n g  t h e  r e v e g e t a t e d  area 
on t h e  dyke  embankment a d j a c e n t  t o  t h e  s l o u g h  
(October 1980). Analyses  of s t o m a c h   c o n t e n t s  from 
sa lmon   cap tu red   i n   T i lbu ry   S lough   have  shown t h a t  
D i p t e r a n   l a r v a e ,   p u p a c   a n d   a d u l t s  are  a n   i m p o r t a n t  
food s o u r c e .  
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