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ABSTRACT 

This  report  documents  the  environmental  surveillance  undertaken,  during 

and  after  construction  of  bank  protection  works  at  Quaamitch  Slough 

(Fraser  Rlver,  BrItlsh  Columbia),  under  the  Federal-Provincial  Fraser 

River  Flood  Control  Program.  The  ,surveillance  was  In  accordance  with  the 

Environmental  Assessment  Review  Process  (EARP)  Guidelines  Order-In-Council 

and  the  Environmental  Conservation  Service  (ECS)  Environmental  Screening 

Guidelines  which  require  the  initiator  to  ensure  necessary  mitigation is 

incorporated into  the  implementation o f  an  activlty.  The  report 

demonstrates  that  all  mitigation  measures  identified by government 

resource  agencies,  during  the  environmental  screening  process,  were 

conformed  with  and  were  observed to be  effective. 
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RESUME 

Ce  rapport  presente  la  surveillance  environnementale  qui  fut  entreprise 

durant  et  apres la construction  de  travaux  de  protection  des  berges  du 

fleuve  Fraser  pres d u  marecage  Quaamltch  en  Columbie-Britannlque, sous le 

programme  federal-provlnclal  de  lutte  contre  les  inondations d u  Fraser. 

La surveillance  fut  en  conformitee  avec  le  decrit  sur  les  lignes 

directrices  visant  le  processus  d'evaluation et d'examen  en  matiere 

d'environnement  (PEEE)  et,  avec  la  directive  d'examen  environnementale 

par  le  Service  de la Conservation  de  1'Environnement  (SCE)  qui  exige  le 

responsable du projet  dlassurer  que  les  mesures  dlattenuation  necessaires 

soient  prises  lors  de  la  realisation d u  projet.  Le  rapport  souligne  que 

toutes  les  mesures  d'attenuation qui ont  et6  soulevees  par  les  agents 

gouvernmentales  au  cours  de 

et  se  montrerent  effectives. 

l'examen  environnementales  furent  respectees 
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NICOMEN  ISLAND  BANK  PROTECTION 

QUAAMITCH  SLOUGH 

ENVIRONMENT  SCREENING  FOLLOW-UP  REPORT 

This  follow-up  report i s  in support  of  the  EARP  Guidelines  Order-In- 

Council  and  the  -Environmental  Conservation  Service  (ECS)  Environmental 

Screening  Guidelines  which  requires  the  inltiator  to  ensure  that 

mitigation  (and/or  compensation)  measures  and  monitoring  requirements, 

identified  during  the  screening,  are  incorporated  into  the  implementation 

o f  the  activity.  The  report  .documents  the  environmental  surveillance 

undertaken,  during  project  construction  and  after  project  completion, to 

ensure  conformance to mitlgation  Identified  during  the  environmental 

screening  process. 

, 

PROJECT  SCREENING NO.: WPM-0002 

DATE  PRELIMINARY  SCREENING  COMPLETED:  April 2, 1985 

CONSTRUCTION  ACTIVITY:  Stabilization o f  an  eroding  overbank  to  protect  an 

inshore  dyking  system  by  placement o f  quarry  tail  ings  to  achieve  an 

appropriate  bank  alignment  and  placement  of a quarried  rock  riprap 

blanket  over  the  riverside  slope. 

TIME  OF  CONSTRUCTION: February 28 to  May 9, 1985 

SITE  VISITS: March 7 & 29, May 2 & 17, August 16, 1985 

SITE  MAP: Attachment 1 

PROJECT  PLAN: Attachment 2 

PHOTO( S )  : Attachment 3 
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The P r o j e c t  

The p r o j e c t  i s ,  l o c a t e d  on N!comen I s l a n d   n e a r   t h e   o u t l e t  o f  Quaamltch 

Slough  (Attachment 1) and i t  i n v o l v e d  bank p r o t e c t i o n   w o r k s   a t  an  area  o f  

rap id   overbank   e ros ion .   Th is   e ros ion ,   wh ich  was  a t h r e a t   t o   t h e   e x i s t i n g  

f l o o d   c o n t r o l   d y k e   o f   t h e   a r e a ,  had  been o c c u r i n g   o n l y   s i n c e  1980 and was 

due t o  changes i n   t h e   r i v e r  regime. 

A e r i a l   v i e w s   o f   t h e   p r o j e c t   a r e a   a r e  shown i n   P l a t e s  1 t o  3 of   At tachment  

3 and i l l u s t r a t e   t h e   e r o s i o n   p r o b l e m ,  i t s  p r o x i m l t y   t o   t h e   e x i s t i n g  dyke, 

and t h e   f l o w   p a t t e r n   o f   t h e   F r a s e r   R i v e r   i n   t h e   a r e a .   I n   p a r t i c u l a r ,  

P l a t e  3 shows t h e   s c o u r i n g   a c t i v i t y   o f   t h e   r i v e r  and t h e   b r e a c h i n g   o f   t h e  

S lough   as   ev iden t   by   t he   d i scon t inua t ion   o f  a l i n e   o f   t r e e s  and  shrubs  on 

the   sou th   s ide   o f   t he   S lough .  A c lose-up  photo o f  t h i s   b r e a c h   t a k e n  on 

March 7, 1985 i s  shown i n   P l a t e  4 and i t  i l l u s t r a t e s   t h e   p r o g r e s s i n g  

e r o s i o n  as   no ted   by   the   e rod ing   channe l   in to   the  mud f l a t   o f   t h e  Slough. 

The d e t a i l s   o f   t h e  bank   p ro tec t ion   works   a re   g iven  i n  Attachment 2 .  Th is  

p roposa l  was reviewed  by  federal  and p rov inc ia l   resource   agenc ies  and 

some m i t i g a t i o n  measures  were i d e n t i f i e d .  The m i t i g a t i o n  and t h e  

conformance t o  i t  are  descr ibed  be low.  

R e q u i r e d   M i t i q a t i o n  and  Conformance 

1 .  M i t i q a t i o n :  

The Department o f  F i s h e r i e s  and Oceans (DFO) recommended t h a t   t h e  
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area  impounded  by  the  bank  protection  works  and  the  eroded  north 

overbank  should  be  filled  progressively  downstream  during 

construction so to  avoid  trapping  juvenile  migrating  salmon. 

Conformance: 

The  project  area  was  first  visited  on  March 7, 1985  with  construction 

well  underway  (Plate 5). The  bank  protection  was  started  from  the 

downstream  end  of  the  project  area  with  end  dumping o f  quarry 

tailings  in  an  upstream  direction  across  the  scour  hole.  The 

decision  to  start  from  the  downstream  end  was  for  logistic  and  cost 

factors.  The  existing  dyke  provided  direct  access to the downstream 

end o f  the  project  while  the  upstream  end,  preferred by DFO, would 

have  required  building  of  an  access  road  across  some  private  property. 

This  also  would  have  resulted  in  added  cost  and  possible  undesirable 

construction  delays  as  the  project  had  to  be  completed  before  the 

spring  freshet.  Subsequent  discussions  with DFO regional  office  lead 

to  agreement  on  the  change  provided  that  any  fish in the  impoundment 

area  had  an  escape  route  before  the  area  was  sealed  off  from  the 

river. In conformance  with  this  recommendation  the  impoundment  behind 

the  newly  placed  bank  protection  works  (Plate 6) was  also  back-filled 

from  the  downstream  end  and  moved  upstream  to  allow  water  and  any 

f i s h  species  to  escape  via  the  upstream  end  of  the  impoundment. 

2. Mitigation: 

DFO recommended  that  the  final  elevation  of  the  back-filled 

impoundment . should  be  at  least  even  with  the  adjacent  Quaamitch 

Slough so that  the  area  would  be  self  draining  to  the  Slough. 
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Conformance: 

Plates 6 to 9 illustrate  back-filling  of  the  impoundment  area  during 

and  at  the  end  of  the  construction  period.  The  elevation  of  the  fill 

immediately  adjacent  to  the  Slough  was  level  or  slightly  higher  than 

the  Slough  (Plate E ) ,  while  the  area  adjacent to the  eroded  overbank 

was  ralsed  to  elevation  of 4.8 m (Plate 9), thus  ensuring  self 

draining  of  the  impoundment  area  to  the  Slough. 

3. Mitisation: 

DFO  requested  that  the  normal  outlet  of  Quaamitch  Slough  be  left  open 

to  allow  natural  outflow  to  the  Fraser  River.  The  opening  was  also 

to  be  protected  with  rip-rap  and  the  channel  immediately  upstream  was 

to  be  graded  to  allow  free  flow  for  all  receding  waters. 

Conformance: 

The  normal  outlet  of  Quaamitch  Slough  before  and  after  construction 

is  shown  in  Plates 10 to 13. The  overbank  on  either  side  of  the 

mouth o f  the  outlet  was  excavated  to  elevation 4.8 and  rip-rapped 

with 1 m minus  quarried  rock. A portion  of  the  channel  immediately 

upstream  of  the  mouth  was  also  protected  but  with  smaller  rocks  of 

approximately 0.5 m or  less.  This  channel  connecting  the  Slough  and 

the  river  was  dredged  with a back-hoe  starting  at  elevation o f  

approximately 3.0 m at  the  Slough  (Plate  12)  and  sloped  gently  by 

0.5 m to  the  mouth  thus  allowing  freeflow  for  receeding  waters. 
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1. The bank p r o t e c t i o n   a l i g n m e n t  on t h e   e a s t e r n  end  of t h e   p r o j e c t  was 

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

of   At tachment  2 ( i e .   t h e   e x t e n s i o n  i s  shown by a b r o k e n   l i n e  on t h e  

p l a n ) .  It was extended t o  an   a rea   s l igh t ly   above  the   convergence o f  

t h e   t w o   s i d e   c h a n n e l s   o f   t h e   r i v e r   ( P l a t e  1 4 ) .  Th is   dec i s ion  was 

made d u r i n g   c o n s t r u c t i o n  as overbank  eroslon i n   t h a t   a r e a  became 

e v i d e n t   ( P l a t e  1 5 ) .  However, t h i s   a d d i t i o n a l   c o n s t r u c t i o n   d i d   n o t  

r a i s e  any add i t iona l   env i ronmenta l   concerns .  

2. Most o f  t he   i ns t ream  work  o f  end  dumping o f   q u a r r y   t a l l l n g s  and t h e  

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

du r ing   t he   mon th  o f  March  1985.  During t h i s   t i m e   t h e   F r a s e r   R i v e r  

s tage was very   low and t h e   d i s c h a r g e   a t  Hope ranged  f rom a d a i l y  mean 

o f  764 t o  864 m / sec .   The re fo re   t he   po ten t i a l   impac t   o f   i nc reased  

suspended  sediment   be ing  t ranspor ted  to   the  Fraser   River   by  these 

c o n s t r u c t i o n   a c t i v i t i e s  was  much reduced.  Dur ing  the  March 7 s i t e  

v i s i t ,  end  dumping was observed t o  produce  on ly  a l o c a l i z e d   i n c r e a s e  

i n  sed iment   w i th  no v i s i b l e   i n c r e a s e   i n   t u r b i d i t y  downstream 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 .  

3 

Fo l  1 ow-up  Summary 

Env i ronmen ta l   su rve i l l ance  o f  t h e   p r o j e c t  documented t h a t   t h e  

m i t i g a t i o n  measures i d e n t i f i e d  by  government  resource  agencies  during 
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p re l im inary   sc reen ing   were   con formed  w i th  and  implemented i n   t h e  

c o n s t r u c t i o n   o f   t h e   p r o t e c t i v e   w o r k s .  However,  as t h e   p r o t e c t i v e  

works  were  designed t o  be  topped  dur ing  an  average  f reshet  and i t  was 

t o p p e d   d u r i n g   t h i s  June,  1985 s p r i n g   f r e s h e t ,   t h e   p r o j e c t   a r e a  was 

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

m i t i g a t i o n  was e f f e c t i v e .  O f  p a r t i c u l a r   c o n c e r n  was t h a t  no p o o l s   o r  

depress ions  capable o f  ' t r a p p i n g   f i s h  had  been l e f t   o v e r   t h e  

impoundment a rea   o r   i n   t he   d redged   channe l .   Fo l l ow ing   t he   reced ing  

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

( P l a t e s  16 and 17 ) .  
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ATTACHMENT 1 

L o c a t i o n  Map 
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ATTACHMENT 2 

Quaamjtch Slough Bank  Protection  Plan  and  Sectlons 
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ATTACHMENT 3 

Pre-Construction,  Construction  and  Post-Construction  Photographs 

o f  the  Quaamitch  Slough  Bank  Protection  Works 
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P l a t e  1 A e r l a l   v l e w  o f  Quaamltch  S lough  and  the  overbank  eros lon  problem 

1984 w l t h   F r a s e r   R l v e r   d l s c h a r g e   a t  Hope o f  2480  m3/s). 
(a r row) .   look lng   nor th   above  the   Fraser   R lver   (September  19. 

-I 
P l a t e  2 A e r j a l   v l e w  o f  overbank  eroslon  (arrow)  near  mouth o f  Quaamltch 

Slough.   Note  the f l o w  p a t t e r n  o f  t h e   F r a s e r   R l v e r   i n   t h e  
erosion  area  (September 19. 1984). 
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I 
P l a t e  3 Close-up or tne   overoanr:   eroslon  (arrow)   near   tne  mouth of  

Quaamltch  Slough  (September 19 ,  1984).  

P l a t e  4 Close-up o f  the   erodlng  channel   cut t ing  in to   Quaamitch  S lough 
(March 7. 1 9 8 5   w i t h   F r a s e r   R i v e r   d i s c h a r g e   a t  Hope o f  782 
m 3 s ) .  The f lood   cont ro l   dyke  I s  lmnedla te ly   beh ind  the 
background  row of  t r e e s .  



I 



- .  

- 13 - 

Plate 6 Vlew o f  the  ln lpuuwnent  area  remainlng  between  the  bank 
pro tec t lon   work   a l lgnment   and  the   e roded  overbank .   look lng   sou th  
from the eroded  overbank  on  March 7, 1985. 

*- 

Plate 7 Vlew o f  t h e   b a c k - f i l l e d  Impoundment  area  on May 2,1985  when t h e  

h i g h e r   g r o u n d   e l e v a t l o n  o f  t h e  impoundment a r e a   r e l a t i v e   t o   t h e  
F rase r   R lve r  a t  Hope was a t  2170 m3/s d lscharge.   Note   the  

Slough. 
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P l a t e  8 B a c k f l l l e d  Impoundment a rea  on May 2. 1985  viewed  from  the  mouth 
of   Ouaamitch  S lough  and  look ing  nor th .  

~ ., .. , 

. .  .” . : i  ’ ~ ., ..,. I ’ . .. .. . 

P l a t e  9  VIew o f   b a c k f l l l e d  Impoundment L,” ,t t e r n l n a t l o n   o f  
c o n s t r u c t l o n .   l o o k i n g   n o r t h   f r o m   t h e   S l o u g h  on May 17. 1985 when 
F r a s e r   R l v e r   d i s c h a r g e   a t  Hope was 4010m3/s. The new 
e l e v a t t o n  o f  t h e  impoundment a r e a   a d j a c e n t   t o   p r e v l o u s l y   e r o d i n g  
overbank   ensures   se l f   d ra lnage t o  the  S lough.  Note the   S lough 
i s  b e i n g   f i l l e d   w i t h   b a c k - u p   w a t e r  From Frase r   R ive r .  
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P l a t e   1 0   O u t l e t  o f  Q u a a m l t c h   S l o u g h   ( a r r o w )   p r i o r   t o   c o n s t r u c t t o n .  
March 7. 1985 wlth F rase r   R lve r   d l scha rge  a t  Hope o f  782 d / s .  

on 

P l a t e   1 1   O u t l e t  o f  Quaamitch  Slough a t   t h e   t e r m l n a t l o n  o f  c o n s t r u c t l o n  on 
May 17,  1985 with F r a s e r   R i v e r   d i s c h a r g e   a t  Hope o f  4010 
m3/s .  N o t e   t h e   r l p - r a p   p r o t e c t i o n  o f  t h e   o u t l e t  and  the 
dredged  cha'nnel  connection t o   t h e   S l o u g h .  
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P l a t e  12  Looklng  south a t   the   d redged  out le t   connect ion  o f  the  Slough t o  
t h e   r i v e r   a f t e r   p r o j e c t   c o m p l e t i o n  (May 17,   1985) .  

P la te   13   Look ing   nor th   a t   the   d redged  out le t  o f  the   S lough  to   the   F raser  
River. a f t e r   p r o j e c t   c o m p l e t i o n   ( H a y  1 7 .  198s) .  



II 

P l a t e  1 4  Looklng west  on rne  extenslon or rne   eas tern  ena or t h e   p r o j e c t  
area.  Note  the  extension i s  v i s i b l e  by a d i f F e r e n c e  i n  the  
shdde o f  r i p r a p  (May 2, 1989) .  

P l a t e  1 5  Overbank eros ion  o f  e a s t e r n  end o f  p r o j e c t   a r e a   p r i o r  t o  
extension o f  t h e  bank protect ion  a l ignment   (March 29. 1985) .  
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P l a t e  1 6  O u t l e t  o f  Quaamltch  Slough  af ter   the  recedlng O F  s p r l n g   f r e s h e t  
waters,  August  16.  1985. 
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P l a t e  17 Looking  north  on t h e   b a c k f l l l e d  Impoundment a r e a   a f t e r   t h e  
receding  of   spr lng  f reshet   waters .  August, 16, 1985. 


