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ABSTRACT 

Cameron, J.D. 1990. Assessment o f  A t l a n t i c  salmon (Salmo s a l a r  L.) h a b i t a t  i n  t h e  
S a c k v i l l e  R ive r ,  N.S., 1986. Can. MS. Rep. F i s h x a n i .  2059: 39 p. 

I n  1986, t h e  main stem o f  t h e  S a c k v i l l e  R i v e r  and t h e  L i t t l e  S a c k v i l l e  R i v e r  
were surveyed t o  measure and eva lua te  p o t e n t i a l  A t l a n t i c  salmon h a b i t a t .  Data on 
o b s t r u c t i o n s ,  wa te r  temperatures,  wa te r  chem is t r y  and o t h e r  f a c t o r s  a f f e c t i n g  f i s h  
l i f e  were c o l l e c t e d .  A t o t a l  o f  600,000 m2 o f  r i v e r  area s u i t a b l e  f o r  salmon was 
measured, o f  which 130,000 m2 was cons idered  o f  h i g h  qual  i t y .  Th i s  i n f o rma t i on ,  
i n  con j u n c t i o n  w i t h  t h a t  o f  p rev i ous  b io-assay and e l e c t r o f i s h i n g  surveys, was used 
t o  e s t i m a t e  t h e  p o t e n t i a l  o f  t h e  S a c k v i l l e  R i v e r  system f o r  n a t u r a l  p roduc t i on  and 
t h e  p o s s i b l e  enhancement w i t h  ha tchery  s tocks.  

Key words: A t l a n t i c  salmon, Sackv i l  l e  R ive r ,  L i t t l e  S a c k v i l l e  R ive r ,  salmon 
h a b i t a t ,  h a b i t a t  qual  i t y  . 

Cameron, J.D. 1990. Assessment o f  A t l a n t i c  salmon (Salmo s a l a r  L.) h a b i t a t  i n  t h e  -- 
S a c k v i l l e  R ive r ,  N.S., 1986. Can, MS. Rep. F ish.  Aquat. Sci. 2059: 39 p. 

En 1986, on a  examin6 1e b ras  p r i n c i p a l  de 1  a  r i v i 6 r e  S a c k v i l l e  e t  1  a  r i v i  6 r e  
L i t t l e  S a c k v i l l e  a f i n  de mesurer e t  d i g v a l u e r  1  ' h a b i t a t  6ven tue l  du saumon. A 
c e t t e  occasion, on a  r e c u e i l l i  des donni5es sur  l e s  obs tac les ,  s u r  l e s  temperatures 
e t  l a  ch im ie  de l 6 a u  a i n s i  que su r  d ' a u t r e s  6lGments i n f l u e n c a n t  l a  v i e  des 
p o i  ssons. On a  mesure au t o t a l  600 000 m2 d ' h a b i t a t  convenant au saumon, dont  
130 000 m2 juges  de haute q u a l i t e .  On s ' e s t  s e r v i  de 1  ' i n f o r m a t i o n  a i n s i  acquise 
e t  de c e l l e  qu i  a v a i t  6 t 6  obtenue l o r s  de b io -essa is  e t  d 'g tudes  de d e t e c t i o n  p a r  
1  a  pGche e e l e c t r o n i q u e  a f i n  d ' e s t i m e r  l e s  poss i  b i  1  i t e s  q u ' o f f r e  l a  r i v i 6 r e  
S a c k v i l l e  pour l a  p roduc i t on  n a t u r e l l e  e t  l 'empoissonnement au moyen de s tocks  
dielevage. 

Mots-c l6s : Saumon de 1  ' A t l a n t i q u e ,  r i v i 6 r e  S a c k v i l l e ,  r i v i 6 r e  L i t t l e  S a c k v i l l e ,  
h a b i t a t  du saumon, q u a l i t e  de l ' h a b i t a t .  





INTRODUCTION 

The c o n s t r u c t i o n  o f  a  dam i n  t h e  
1850s. 4  km u p s t r e a m  f r o m  t h e  mouth,  
p r o b a b l y  b e g a n  t h e  p r o c e s s  w h i c h  l e d  t o  t h e  
d r a s t f c  d e c l i n e  o f  A t l a n t i c  Sa lmon ( s a l m o  
s a l a r )  s t o c k s  i n  t h e  S a c k v i l l e  River-a 
S c o t f a .  One B e d f o r d  r e s i d e n t  o f  1848  
r e p o r t e d  a n g l i n g  19  s a l m o n  i n  one day .  t h e  
s m a l l e s t  o f  w h i c h  e x c e e d e d  8 k g  l n  w e i g h t .  
A f t e r  t h e  dam was b u i l t ,  n e i t h e r  a n g l e r  n o r  
commerc i  a1 f i s h e r m a n  f o u n d  i t  w o r t h w h i l e  t o  
f i s h  i n  t h e  a r e a .  A  f i s h w a y  was b u i l t  f o r  
t h e  dam i n  1867,  b u t  n o  i m p r o v e m e n t  was 
n o t e d ,  p r o b a b l y  because  o f  i n c r e a s e d  
p r e s s u r e  f r o m  p o a c h i n g  ( D u n f i e l d  1 9 8 5 ) .  
R e c o r d s  i n d i c a t e  t h a t  33 A t l a n t i c  s a l m o n  
( g r i l s e )  w e r e  a n g l e d  b e t w e e n  1944 and  1958,  
w i t h  1 2  o f  t h e s e  r e c o r d e d  i n  1958. S i n c e  
t h e n ,  t h e r e  h a v e  b e e n  o c c a s i o n a l  r e p o r t s  o f  
s a l m o n  a n g l e d .  E l e c t r o f i s h l n g  c o n f i r m e d  
t h e  p r e s e n c e  o f  j u v e n i l e  A t l a n t i c  s a l m o n  i n  
1979 ( T a b l e  8 ) .  b u t  none  w e r e  f o u n d  i n  1985  
i n  u p s t r e a m  a r e a s  ( T a b l e  1 0 ) .  D u r i n g  t h e  
summer o f  1986,  a  s u r v e y  was c o m p l e t e d  on  
t h e  p o t e n t i a l  o f  t h i s  r i v e r  s y s t e m  f o r  
s u p p o r t i n g  A t l a n t i c  sa lmon,  t h e  r e s u l t s  o f  
w h i c h  a r e  g i v e n  i n  t h i s  r e p o r t .  

GENERAL DESCRIPTION OF THE WATERSHED 

T  e  S a c k v i l l e  R i v e r  d r a i n s  a n  a r e a  o f  ! 1 4 6  km i n  t h e  c e n t r a l  r e g i o n  o f  m a i n l a n d  
Nova S c o t i a .  The r i v e r  o r i g i n a t e s  152  m  
above  s e a  l e v e l  a t  Mount  U n i a c k e  i n  H a n t s  
C o u n t y  i n  a  p o o r l y  d r a i n e d ,  boggy  a r e a ;  
f l o w s  s o u t h e a s t  f o r  a p p r o x i m a t e l y  30 km, 
and  e m p t i e s  i n t o  t h e  B e d f o r d  B a s i n  o n  t h e  
A t l a n t i c  Coas t .  As t h e  r i v e r  f l o w s  s o u t h ,  
i t  e n c o u n t e r s  i n c r e a s e d  h o u s i n g ,  
i n d u s t r i a l ,  r e c r e a t i o n a l ,  and  c o m m e r c i a l  
d e v e l o p m e n t s .  The m a j o r  t r i b u t a r y ,  t h e  
L i t t l e  S a c k v i l l e  R i v e r ,  f l o w s  s o u t h  f o r  9  
km t h r o u g h  t h e  t o w n  o f  M i d d l e  S a c k v i l l e  and  
e m p t i e s  i n t o  t h e  m a i n  S a c k v i l l e  R f v e r  4 km 
f r o m  t h e  head  o f  t i d e .  The w a t e r s h e d  
c o n t a i n s  18  ponds and  l a k e s :  Duck and  
H o r s e  Ponds,  P e n t z ,  Y e l l o w  L i l y ,  L e w i s ,  
D r a i n ,  L i t t l e  S p r i n g f i e l d ,  Tomahawk, B e a v e r  
( t r i b u t a r y  t o  Tomahawk), B e a v e r  [ o n  
Thompson r u n ) ,  McCabe, B o t t l e ,  Uebber ,  
Marsh ,  Sandy ( o n  Thompson r u n ) ,  Sandy ( o n  
Hammonds P l a i n s  Road) ,  and  L $  t t l e  a n d  F e e l y  
L a k e s  o n  t h e  L l t t l e  S a c k v i l l e  R i v e r .  
S t i l l w a t e r s  and  bogs  a r e  p l e n t f f u l  u p s t r e a m  
o f  U e b b e r  L a k e  because  o f  p o o r  d r a i n a g e .  
L i t t l e  D e a d w a t e r  i s  t h e  1 a r g e s t  s t i l  l w a t e r .  
V e g e t a t i o n  a r o u n d  t h e  u p p e r  t r i b u t a r i e s  and  
bogs  i s  a  t a n g l e  o f  s t u n t e d  b l a c k  s p r u c e  
( P i c e a  m a r i a n a ) ,  a l d e r s  ( A i u s  r u  o s a )  and  
v m s m d  b a r r e n  s h m . j b i h e r  
e l e v a t i o n s ,  ffluch o f  t h e  f o r e s t  l a n d  h a s  
b e e n  e x t e n s i v e l y  b u r n t  o r  l o g g e d ,  b u t  
s c a t t e r e d  a r e a s  s u p p o r t  a  s e c o n d  g r o w t h  
f o r e s t  o f  b a t  sam f i r  ( A b i e s  b a l s a m e a l ,  
w h i t e  s p r u c e  ( P i c e a  l'Kf, an r e  m a p l e  
l k c e r  r u b r u m l . ~ t k a r m s  :ow :upport 
s e c o n d  g r o w t h  f o r e s t ,  w i t h  o n l y  a  f e w  open 
f i e l d s  r e m a i n i n g .  G r a v e l  p i t s  a r e  
numerous .  

The  l a r g e  s t i l l w a t e r  u p r i v e r  o f  L e w i s  
L a k e  i s  u s e d  e x t e n s i v e l y  f o r  r e c r e a t i o n ,  
i n c l u d i n g  b o a t 1  ng, swimming and  f i s h i n g ,  b y  
r e s i d e n t s  o f  a  n e a r b y  t r a i l e r  p a r k  and  

o t h e r s .  H ighways  1 a n d  1 0 1  c r o s s  t h e  r i v e r  
u p s t r e a m  o f  L e w i s  Lake ,  and  Highway 102 
c r o s s e s  downs t ream f r o m  t h e  t o w n  o f  Lower  
S a c k v i l l e .  The m a i n  r i v e r  i s  c r o s s e d  by 
s i x  o t h e r  h i g h w a y s  and  t w o . r a i l r o a d  
b r i d g e s .  The L i t t l e  S a c k v i l l e  R i v e r  i s  
c r o s s e d  e i g h t  t i m e s  b y  r o a d s  and  h i g h w a y s .  
A m a j o r  m u n i c i p a l  l a n d f i l l  s i t e  w i t h  a  
pumping  s t a t i o n  and  sewage t r e a t m e n t  ponds  
e x i s t s  d o w n s t r e a m  o f  L e w i s  Lake.  H i g h  
v o l t a g e  t r a n s m i s s i o n  l i n e s  c r o s s  t h e  s t r e a m  
a t  t w o  l o c a t i o n s .  

The t w o  l a r g e s t  l a k e s  o f  t h e  sys tem,  
Tomahawk a n d  McCabe, a r e  r e 1  a t i v e l y  
u n d e v e l o p e d .  E x t e n s i v e  1  o g g i  ng  h a s  
o c c u r r e d  i n  t h e  p a s t  a r o u n d  b o t h  l a k e s  and  
some c l e a r - c u t t i n g  i s  now e v i d e n t .  
Tomahawk L a k e  i s  a c c e s s i b l e  b y  a  d i r t  r o a d  
and  i s  u t i l i z e d  t o  some e x t e n t  f o r  b o a t i n g  
and  f i s h i n g .  McCabe L a k e  h a s  t h r e e  s m a l l  
camps n e a r  t h e  o u t l e t  and  i s  u t i l i z e d  b y  
t h e  Boy S c o u t s  a s  a  c a m p i n g  a r e a .  HcCabe 
L a k e  i s  a c c e s s i b l e  o n l y  by  a  p r i v a t e  woods 
r o a d .  Uebber  L a k e  i s  b e i n g  d e v e l o p e d  as  a  
r e s i d e n t i a l  a r e a ,  w i t h  new homes b e i n g  
c o n s t r u c t e d  on  t h e  l e f t  bank .  A  l a r g e  
s a w m i l l  o c c u r s  d o w n s t r e a m  o f  t h e  L u c a s v i l l e  
h i g h w a y  a t  t h e  m o u t h  o f  Webber Lake.  
Some r i v e r  w a t e r  i s  d i v e r t e d  t o  a  s m a l l  
p o n d  u s e d  t o  h o l d  l o g s  f o r  t h e  s a w m i l l .  
F o r  o v e r  a  k i l o m e t e r  downs t ream o f  t h e  
s a w m i l l ,  H ighway 1 0 1  s e p a r a t e s  t h e  r i v e r  
f r o m  a  r a p i d l y  e x p a n d i n g  r e s i d e n t i a l  a r e a  
o f  M i d d l e  S a c k v i l l e .  A l a r g e  g r a v e l  p i t  
h a s  been  e x c a v a t e d  where  t h e  r i v e r  s w i n g s  
w e s t ,  away f r o m  r e s i d e n t i a l  a r e a .  T h i s  p i t  
i s  a p p a r e n t l y  now unused ,  b u t  p r e v i o u s  
g r a v e l  r e m o v a l  h a s  c a u s e d  much damage f r o m  
r i v e r  d i v e r s i o n  and  s e v e r e  bank e r o s i o n .  
T h i s  p i t  h a s  a l s o  been  u s e d  as  a  g a r b a g e  
dump and  a  p l a y  a r e a  f o r  d i r t  b i k e s  and 
a1 1  - t e r r a i n  v e h i c l e s  (ATVs) .  The r i v e r  
i m m e d i a t e l y  u p s t r e a m  o f  t h e  g r a v e l  p i t  i s  
now t o r r e n t i a l  w i t h  e x t e n s i v e  bank e r o s i o n  
and  u p r o o t e d  t r e e s .  One s m a l l  f a r m  
downs t ream o f  t h e  g r a v e l  p i t  h a s  r o a d  
a c c e s s  ( g a t e d )  t o  t h e  r i v e r  and a  p a s t u r e  
e x t e n d i n g  down t o  t h e  r i v e r b a n k  where  
c a t t l e  a r e  w a t e r e d .  A  h i g h  l e f t  bank 
d t v e r t s  t h e  r i v e r  f r o m  a  r e s i d e n t i a l  a r e a  
and  a  page  w i r e  f e n c e  a r o u n d  DND p r o p e r t y  
now h i n d e r s  a c c e s s  t o  t h e  r i v e r  down as  f a r  
a s  t h e  mouth  o f  t h e  L i t t l e  S a c k v i l l e  R i v e r .  
F rom t h e  L i t t l e  S a c k v i l l e  R i v e r  down t o  t h e  
mouth,  t h e  r i v e r  f l o w s  t h r o u g h  a  h i g h l y  
r e s i d e n t i a l  and  c o m m e r c i a l  a r e a  w i t h  a  
c o n t i n u o u s  s y s t e m  o f  h i g h w a y  o v e r p a s s e s ,  
a p a r t m e n t  and  o f f i c e  b u i l d i n g s ,  s h o p p i n g  
c e n t e r s ,  p i c n i c  a r e a s ,  p a r k i n g  a r e a s ,  
g a r a g e s  and  l a w n s .  A f e d e r a l  f i s h  h a t c h e r y  
a t  t h e  mouth  o f  t h e  r i v e r  was c l o s e d  i n  
1961. The s i t e  was d e v e l o p e d  by  t h e  t o w n  
as  a  s m a l l  p a r k  i n  t h e  m id -1970s .  

The L i t t l e  S a c k v i l l e  R i v e r  o r i g i n a t e s  
92  m  above  sea  l e v e l  f r o m  L i t t l e  and  F e e l y  
l a k e s  i n  t h e  B e a v e r b a n k  a r e a  o f  Hal  i f a x  
Coun ty .  S c a t t e r e d  r e s i d e n t i  a1 h o u s i n g  and  
a  s a w m i l l  e x i s t  i n  t h e  h e a d w a t e r s  a r e a .  A s  
t h e  r i v e r  f l o w s  s o u t h ,  i t  p a s s e s  t h r o u g h  
t h e  m o s t  h i g h 1  y  c o m m e r c i a l i z e d  and  r a p i d l y  
e x p a n d i n g  a r e a  o f  t h e  t o w n  o f  M i d d l e  
S a c k v i l l e .  I c e  jams o c c u r  f r e q u e n t l y  i n  
t h e  l o w e r  s e c t i o n s  o f  t h e  r i v e r  w i t h  h e a v y  



e q u i p m e n t  b e i n g  used  I n  t h e  r i v e r  t o  b r e a k  
t h e  jams and  p r e v e n t  f l o o d i n g .  B o t h  pH a n d  
c o n d u c t i v f  t y  a r e  h i g h ,  as  a r e  p o l l u t i o n  and  
s i l t a t i o n .  

SALMON HABITAT 

EVALUATION METHODS 

D u r i n g  A u g u s t  5-8, Sep tember  1 0  and  
O c t o b e r  29, t h e  m a i n  s t e m  o f  S a c k v i l l e  
R i v e r  f r o m  t h e  head  o f  t i d e  t o  t h e  h i g h w a y  
b r i d g e  a t  E a s t  U n i a c k e ,  a s  w e l l  a t  t h e  
L i t t l e  S a c k v i l l e  R i v e r ,  was s u r v e y e d  b y  
f o o t  and  canoe,  B e g i n n i n g  a t  t h e  h e a d  o f  
t i d e ,  1 0 0  m  l o n g  s e c t i o n s  were  measured  o f f  
w i t h  an  o p t i c a l  t a p e  measure.  T h r e e  w i d t h s  
were  measured  w i t h i n  e a c h  s e c t i o n  and  
a v e r a g e d  t o  e s t i m a t e  mean w i d t h ,  F i v e  
d e p t h  measurements  w e r e  made a t  e a c h  w i d t h .  
F o r  e a c h  s e c t i o n ,  e s t i m a t e s  H e r e  made o f  
t h e  p e r c e n t a g e  o f  s u b s t r a t e  co inponents 
( s i l t ,  sand,  g r a v e l ,  c o b b l e ,  b o u l d e r  and  
b e d r o c k )  and  o f  w a t e r  s u r f a c e  components  
( r ~ f f l e ,  r u n ,  f l a t ,  p o o l  and  s t i l l w a t e r ) .  
A r e a s  and  d e p t h s  o f  p o o l s  w e r e  measured  
s e p a r a t e l y .  D e f i n i t i o n s  o f  t h e s e  h a b i t a t  
components  and t h e i r  c a t e g o r i z a t i o n  as 
n u r s e r y  o r  s p a w n i n g  h a b i t a t  w e r e  t a k e n  f r o m  
Gray  e t  a l .  ( 1 9 8 2 )  and  a r e  g i v e n  i n  
A p p e n d i x  A. N o t e s  w e r e  t a k e n  on  a c c e s s ,  
p o l l u t i o n ,  w a t e r  t e m p e r a t u r e ,  shade,  c o v e r  
o r  any o t h e r  f a c t o r s  b e l i e v e d  t o  i n f l u e n c e  
a d u l t  o r  j u v e n i l e  p o p u l a t i o n s  o f  A t l a n t i c  
sa lmon.  

No a t t e m p t  was made t o  measure  
t r i b u t a r i e s  o r  e x t r e m e  h e a d w a t e r  a r e a s .  
M o s t  o f  t h e s e  a r e a s  a r e  s t i l l w a t e r  and  
bogs ,  w i t h  o c c a s i o n a l  v e r y  s m a l l ,  p o o r  
q u a l i t y  r u n s ,  w i t h  p o o r  a c c e s s .  I t  i s  
c o n s i d e r e d  d o u b t f u l  t h a t  t h e s e  a r e a s  w o u l d  
c o n t r i b u t e  s i g n i f i c a n t l y  t o  s a l m o n  
p r o d u c t i o n  on  t h e  S a c k v i l  l e  R i v e r  sys tem.  
However ,  p r o d u c t i o n  e s t i m a t e s  f r o m  t h i s  
s u r v e y  s h o u l d  be c o n s i d e r e d  m i n i m a l  f o r  
t h i s  r i v e r  sys tem.  

The q u a n t i t y  and q u a l i t y  o f  A t l a n t i c  
sa lmon h a b i t a t  f i s h  s p e c i e s  o c c u r r e n c e ,  
p h y s i c a l  and  c h e m i c a l  p a r a m e t e r s ,  and  
b i o - t e s t i n g  r e s u l t s  a r e  summar ized  i n  
( T a b l e s  1 - 1 1 ) .  A p p e n d i c e s  A  t o  E  d e f i n e  
s u b s t r a t e  t y p e s ,  g i v e  d e t a i l e d  measurements  
o f  s u b s t r a t e  and  w a t e r  s u r f a c e  
c h a r a c t e r i s t i c s  as w e l l  a s  comments on  each  
100  m e t e r  s e c t i o n .  G r a v e l  p e r m e a b i l  i t y  
measurements  a t  two  l o c a t i o n s  a r e  
summar ized  i n  T a b l e s  F - 1  and  F-2.  

LOCATION 

E s t u a r y  t o  J u n c t i o n  U i t h  L i t t l e  S a c k v i l l e  
Q l  U P *  

The s e c t i o n  o f  t h e  m a i n  S a c k v i l l e  
R i v e r  b e t w e e n  t h e  e s t u a r y  and  L i t t l e  
S a c k v f i l e  R i v e r  r e c e i v e s  t h e  h f g h e s t  b u r d e n  
o f  p o l l u t i o n  and  s i l t a t t o n  o f  a n y  p o r t i o n  
o f  t h e  r i v e r  f r o m  t h e  c o m m e r c i a l  a n d  
i n d u s t r i a l  d e v e l o p m e n t  o f  M i d d l e  S a c k v i l l e  
and  B e d f o r d .  The a r e a  c o n t a i n s  26,800 m2 
o r  a l m o s t  5 p e r c e n t  o f  t h e  g o o d - t o - f a i r  
n u r s e r y  p o t e n t t a l  o f  t h e  system. The 

r e m a i n i n g  33,100 m2, a p p r o x i m a t e l y  6  
p e r c e n t  o f  t o t a l  n u r s e r y  a r e a ,  i s  o f  mar -  
g i n a l  v a l u e  f o r  A t l a n t i c  sa lmon ( T a b l e  l ) .  

T h i s  s e c t i o n  c o n t a i n s  a l m o s t  16  
p e r c e n t  o f  t h e  s y s t e m ' s  t o t a l  o f  good  
spawnf n g  a r e a  (Tab1 e  1 ) .  U n f o r t u n a t e 1  y , 
m o s t  o f  t h e  s p a w n i n g  a r e a  i n  t h i s  s e c t i o n  
r e c e i v e s  d i s c h a r g e  f r o m  t h e  L f t t l e  
S a c k v i l l e  R i v e r  w f t h  i t s  a s s o c f a t e d  h i g h  
s i t  t l o a d s  and  p o l l u t i o n .  C o n s e q u e n t l y ,  
l o w  e g g  s u r v f  v a l  c a n  b e  e x p e c t e d .  G r a v e l  
c o m p a c t i o n  i n  many a r e a s  i s  h i g h  ( A p p e n d i x  
E l .  T h i s  a r e a  c o u l d  b e n e f i t  f r o m  g r a v e l  
cleaning, b u t  b e n e f i t s  woul  d  p r o b a b l y  be 
s h o r t  l i v e d .  W i l d  j u v e n i l e  sa lmon were  
c o l l e c t e d  i n  t h i s  a r e a  f n  1979  ( T a b l e  6). 

A l a r g e ,  shaded  s t i l l w a t e r  n e a r  t h e  
m o u t h  o f  t h e  S a c k v i l l e  R i v e r  c o u l d  p r o v i d e  
good h o l d i n g  f o r  a s c e n d i  ng  a d u l t s .  
U n f o r t u n a t e l y ,  t h e  p r o x i m i t y  o f  d e v e l o p e d  
a r e a s  and  human p o p u l a t i o n  w o u l d  s u b j e c t  
f i s h  t o  h i g h  e x p l o i t a t i o n ,  w h e t h e r  l e g a l  o r  
$ 1  l e g a l .  Summer w a t e r  t e m p e r a t u r e s  and  
p o l l u t a n t  l e v e l s  w o u l d  b e  h i g h  i n  t h i s  
a r e a .  

H o u t h  o f  L i t t l e  S a c k v i l l e  t o  Webber L a k e  

The a r e a  b e t w e e n  L i t t l e  S a c k v i l l e  and  
Webber L a k e  has  t h e  h i g h e s t  p o t e n t i a l  f o r  
A t 1  a n t i c  s a l m o n  p r o d u c t i o n .  I t  c o n t a i n s  
72,050 m2 o f  f a i r - t o - g o o d  n u r s e r y ,  w h i c h  
i s  o v e r  12  p e r c e n t  o f  t h e  t o t a l  p o t e n t i a l  
r i v e r  n u r s e r y  a r e a  ( T a b l e  1 ) .  T h i s  s e c t i o n  
i s  l e s s  d i s t u r b e d  b y  t h e  p r o x i m i t y  o f  
d e v e l o p m e n t ,  w h i c h  i m p a c t s  t h e  r i v e r  o n l y  
i n  t h e  u p p e r  a n d  l o w e r  p o r t i o n s .  P o o l s  a r e  
s c a r c e  and  s m a l l .  A  s m a l l ,  we1 1 - shaded  
s t i l l w a t e r  n e a r  t h e  c e n t e r  o f  t h i s  s e c t i o n  
s h o u l d  p r o v i d e  a d e q u a t e  h o l  d i  ng  f o r  a d u l t s .  

A p p r o x i m a t e l y  60  p e r c e n t  o f  t h e  t o t a l  
a v a i l a b l e  s p a w n i n g  a r e a  i s  w i t h i n  t h i s  
s e c t i o n  ( T a b l e  I ) .  The r i v e r b a n k s  a r e  more 
s t a b l e  t h a n  i n  t h e  p r e v i o u s  s e c t i o n ,  and  
t h e  s t r e a m b e d  w o u l d  b e n e f i t  more f r o m  
g r a v e l  c l e a n i n g .  S t a b i l i z a t i o n  o f  t h e  
r i v e r b a n k s ,  p a r t i c u l a r l y  t h e  u p r i v e r  
s e c t i o n ,  and  c l e a r a n c e  o f  d e b r i s  and  
w i n d f a l l s  w o u l d  i m p r o v e  t h e  p o t e n t i a l  o f  
t h i s  s e c t i o n  t o  s u p p o r t  A t l a n t i c  sa lmon.  
D e v e l o p m e n t  i n  t h e  u p p e r  p o r t i o n  o f  t h i s  
s e c t i o n  p r o d u c e s  s i l t a t i o n  and  some sawdus t  
e n t e r s  t h e  s t r e a m  f r o m  t h e  s a w m i l l .  

A s m a l l  f a l l s  b e l o w  H e f l e r s  s a w m i l l  i s  
n o t  a  b a r r i e r  t o  s a l m o n  m i g r a t i o n ,  e x c e p t  
d u r i n g  v e r y  l o w  w a t e r  c o n d i t i o n s .  

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

Webber L a k e  t o  t h e  Number 1 H ighway  

Be tween Webber L a k e  and  Highway 1, a  
700  m  s e c t i o n  o f  s t r e a m  p r o v i d e s  a  s m a l l  
amount o f  n u r s e r y  a r e a  and  some s c a t t e r e d  
s p a w n i n g  a r e a  ( T a b l e  1 ) .  

U p r i v e r  o f  HcCabe L a k e  e x i s t s  a s e r i e s  
o f  s t i l l w a t e r s  o f  v a r i o u s  l e n g t h s  w i t h  



s h o r t  r u n s  i n  between.  Runs a r e  g e n e r a l l y  
v e r y  r o u g h ,  w i t h  b o u l d e r s  and  b e d r o c k ,  and  
a r e  g e n e r a l l y  w e l l  shaded. A1 t h o u g h  t h i s  
i s  t h e  l o n g e r  s e c t i o n ,  i t  c o n t a i n s  o n l y  4 
p e r c e n t  o f  t h e  f a i r - t o - g o o d  n u r s e r y  a r e a  
f o r  j u v e n i l e  sa lmon ( T a b l e  1 ) .  The 
r e m a i n d e r  o f  t h e  a r e a  i s  m o s t l y  s t i l l w a t e r .  
Spawn ing  g r a v e l  i s  v e r y  s c a t t e r e d .  P o o l s  
a r e  g e n e r a l l y  s h a l l o w ,  b u t  some o f  t h e  
l a r g e r  s t i l l w a t e r s  a r e  deep and  w o u l d  
p r o v i d e  a d e q u a t e  h o l d i n g  f o r  a d u l t s .  A  
s m a l l  f a l l s  i n  t h e  l o w e r  p o r t i o n  i s  n o t  a  
b a r r i e r  e x c e p t  a t  l o w  f l o w s .  

T h i s  a r e a  m i g h t  b e  s u i t a b l e  f o r  f a l l  
f i n g e r l  i n g  s t o c k i n g .  The e x t e n t  o f  
u t i l i z a t i o n  o f  s t i l l w a t e r s  by  f a l l  
f i n g e r l i n g s  i s  u n d e t e r m i n e d .  U n l e s s  
s t i l  l w a t e r s  a r e  u t i l i z e d ,  p r o d u c t i o n  i n  
t h i s  s e c t i o n  c o u l d  b e  l i m i t e d .  

No e v i d e n c e  was f o u n d  o f  p o l l u t i o n  
f r o m  t h e  m u n i c i p a l  1  a n d f i l l  s i t e  e x i s t i n g  
i n  t h e  u p p e r  p a r t  o f  t h i s  d r a i n a g e ,  w h i c h  
h a s  p u m p i n g  and  sewage t r e a t m e n t  
f a c i l i t i e s .  

H ighway  1 t o  E a s t  U n i a c k e  Raod 

The s t r e a m  a r e a  u p r i v e r  o f  Highway 1 
c o n s i s t s  o f  one 1  a r g e  s t i l  l w a t e r  ( L i t t l e  
D e a d w a t e r )  and  a  s e r t e s  o f  S m a l l  
s t i l l w a t e r s  w i t h  v e r y  s h o r t  c o n n e c t i n g  
r u n s .  C u r r e n t s  i n  t h e  r u n s  a r e  g e n e r a l l y  
s l o w  and  t h e  s t r e a m  b o t t o m s  a r e  composed o f  
l a r g e  b o u l d e r s  and  b e d r o c k .  The r i v e r -  
b a n k s  a r e  a  j u m b l e  o f  a l d e r s  and  c o a r s e  
s h r u b s ,  w h i c h  makes a c c e s s  d i f f i c u l t .  T h i s  
a r e a  c o n t a i n s  o n l y  0.8 p e r c e n t  o f  t h e  f a i r  
n u r s e r y  a r e a  ( T a b l e  1 ) .  Spawn ing  g r a v e l  i s  
a l m o s t  n o n - e x i s t e n t .  T h i s  a r e a  h a s  1  i t t l e  
p o t e n t i  a1 f o r  n a t u r a l  A t 1  a n t i c  sa lmon 
p r o d u c t i o n  b u t  some o f  t h e  s t i l l w a t e r s  
m i g h t  be u t i l i z e d  by  s t o c k e d  f a l l  
f i n g e r l i n g .  

L i t t l e  S a c k v i l l e  R i v e r  

U n l e s s  s t e p s  a r e  t a k e n  i m m e d i a t e l y  t o  
p r e v e n t  f u r t h e r  d e g r a d a t i o n  o f  h a b i t a t  and  
an e f f o r t  made t o  r e s t o r e  l o s t  h a b i t a t ,  t h e  
L i t t l e  S a c k v i l l e  c a n  b e  w r i t t e n  o f f  f o r  
A t l a n t i c  sa lmon p r o d u c t i o n .  E l e c t r o f i s h i n g  
i n  1985 ( T a b l e  1 0 )  r e v e a l e d  n o  f f s h  s p e c i e s  
and  t h e  l o w e r  r e a c h e s  o f  t h e  r i v e r  may b e  
u n s u i t a b l e  a s  f i s h  h a b i t a t .  The w a t e r  i s  , 
h e a v i l y  p o l  l u t e d  and s i l t a t i o n  i s  s e v e r e .  
I f  t h e s e  and  a s s o c i a t e d  p r o b l e m s  a r e  
c o r r e c t e d ,  u s e  c o u l d  b e  made o f  t h e  
35,200 m2 o f  n u r s e r y  a r e a  i n  t h i s  r i v e r  
16.3 p e r c e n t  o f  t h e  t o t a l  S a c k v i l l e  R i v e r  
s y s t e m  n u r s e r y  a r e a ) ,  o f  w h i c h  o v e r  ha1 f i s  
o f  f a i  r - t o - g o o d  qua1 i t y .  Spawn ing  g r a v e l  
i s  v e r y  s c a t t e r e d  and  c o n t r i b u t e s  l e s s  t h a n  
1 0  p e r c e n t  t o  t h e  S a c k v i l l e  R i v e r  t o t a l  
( T a b l e  1 ) .  No p o o l s  a r e  p r e s e n t .  

A  m a j o r  c l e a n - u p  and  a p p r o p r i a t e  
c o n t r o l  o f  t h e  a d v e r s e  e f f e c t s  o f  m u n i c i p a l  
d e v e l  opment  a r e  n e c e s s a r y  i f  t h e  L i t t l e  
S a c k v i l l e  R i v e r  i s  t o  b e  r e s t o r e d  f o r  u s e  
by A t l a n t i c  sa lmon.  S t o c k i n g  o f  A t l a n t i c  
s a l m o n  s h o u l d  n o t  b e  c o n s i d e r e d  u n t i l  
f u r t h e r  s u r v e y s ,  i n c l u d i n g  b i o a s s a y ,  h a v e  
i n d i c a t e d  t h a t  s u i t a b l e  c o n d i t i o n s  e x i s t .  

B  1 OASSAY 

I n  1985 ,  t h e  s u i t a b i l i t y  o f  t h e  
S a c k v i l l e  R i v e r  f o r  A t l a n t i c  s a l m o n  was 
t e s t e d  by  b f  oassay .  On A p r i l  22,  c a g e s  
c o n t a i n i n g  1 2 0  h a t c h e r y  smol t s  f r o m  t h e  
Mersey  F i s h  C u l t u r e  S t a t i o n  ( a g e  1+, LaHave 
R i v e r  s t o c k )  w e r e  p l a c e d  i n  t h e  r i v e r  f o r  
s i x  days .  The t e s t  a r e a  was d o w n s t r e a m  o f  
U e b b e r  L a k e  and  u p r l v e r  o f  t h e  c o n f l u e n c e  
o f  t h e  L i t t l e  S a c k v i l l e  R i v e r .  The c a g e d  
f f s h  w e r e  c h e c k e d  d a i l y  and  w a t e r  
t e m p e r a t u r e  a n d  pH was r e c o r d e d  ( T a b l e  
1 0 ) .  

A t  t h e  e n d  o f  s i x  days ,  n o  m o r t a l i t i e s  
h a d  b e e n  o b s e r v e d  and  t h e  f i s h  gave  n o  
i n d i c a t i o n  o f  abnorma l  s t r e s s .  A1 1  t h e  
c a g e d  f i s h  w e r e  t h e n  a n e s t h e t i z e d ,  w e i g h e d ,  
measured  f o r  f o r k  l e n g t h ,  a n d  r e l e a s e d  i n t o  
t h e  r i v e r  ( T a b l e  1 1 ) .  

The p r o b a b l e  p r e s e n c e  o f  e f  f 1 u e n t  f r o m  
a  s e t t l i n g  pond  f r o m  a  h o u s i n g  d e v e l o p m e n t  
a t  M i d d l e  S a c k v i l l e ,  w h i c h  r a i s e d  t h e  pH o f  
t h e  w a t e r  means t h a t  t h e  r e s u l t s  f r o m  t h e s e  
t e s t s  c a n  n o t  b e  c o n s i d e r e d  t y p i c a l .  A  
min imum pH r e a d i n g  o f  5.80 was r e c o r d e d  
d u r i n g  t h e  t e s t ,  b u t  downs t ream a t  Webber 
Lake ,  t h e  pH was 5.45, w h t c h  i s  more 
t y p i c a l  o f  t h e  r i v e r .  S i m i l a r  t e s t s  o n  t h e  
L i s c o m b  R i v e r  and  West R i v e r ,  S h e e t  H a r b o u r  
i n d i c a t e  t h a t  i n c r e a s i n g  s t r e s s  and  d e a t h  
o c c u r s  t o  h a t c h e r y  s m o l t s  a s  pH v a l u e s  d r o p  
b e l o w  5.0 (Cameron,  u n p u b l i s h e d  d a t a ) .  
F a r m e r  e t  a l .  ( 1 9 8 0 )  a l s o  f o u n d  h i g h  
m o r t a l  i t y  o c c u r r i n g  as  pH v a l u e s  d e c r e a s e d  
b e l o w  5.0. 

F I S H  SPECIES 

E l e c t r o f i s h i n g  i n  1979  ( T a b l e  8) 
c o l l e c t e d  3 1  A t l a n t i c  sa lmon f r y  ( a g e  0 + )  
a1 l b e l o w  t h e  c o n f l u e n c e  o f  t h e  L i t t l e  
S a c k v i l l e  r i v e r ,  e x c e p t  f o r  one f i s h .  
E l e c t r o f i s h i n g  i n  1 9 8 5  ( T a b l e  1 0 )  i n  t h e  
u p p e r  s e c t i o n s  o f  t h e  r i v e r  c o l l e c t e d  n o  
sa lmon.  I n  a d d i t i o n  t o  A t l a n t i c  sa lmon t h e  
m o s t  numerous f i s h  c o l l e c t e d  were  A m e r i c a n  
e e l  ( A n  u i l l a  r o s t r a t a )  and  w h i t e  s u c k e r  
( C a t o s  +- omus c o m m e r s o n i ) .  O t h e r  l e s s  common 
s p e c i e s  c o l l e c t e d  w e r e  B r o o k  t r o u t  
( S a l v e l i n u s  f o n t i n a l i s )  L a k e  chub  ( C o u e s i u s  

Brown u  e a d  ( I c t a l u r u s  
, Bande! ::!I i f i s h  ( F u n d u l u s  

l a  anus and  Common s h i n e r  (No temi  onus 
:ry:oleu!as). L a k e  s u r v e y s  a d e d  
I T a b l  e  51, Y e l l o w  p e r c h  ( P e r c a  f l a v e s c e n s l ,  
W h i t e  p e r c h  (Morone  a m e r i - t a n a f  a n d  G o l d e n  
s h i n e r  ( N o t e m m  c r y s o l e u c a s ) .  

PREDATORS 

E l e c t r o f i s h i n g  i n  1979  and  1985 
c o l l e c t e d  A m e r i c a n  e e l s  a t  a l l  s i t e s  w i t h  
t h e  e x c e p t i o n  o f  L i t t l e  S a c k v i l l e  R i v e r  
( T a b l e  8 a n d  1 0 ) .  One g r e a t  b l u e  h e r o n  
( A r d e a  h e r o d i a s )  was o b s e r v e d  f l y i n g  o v e r  
an  u p s t r e a m  s t i l l w a t e r .  No m e r g a n s e r s  

w e r e  seen  n e a r  t h e  e s t u a r y .  
and  d i s t a n c e  f r o m  r o o k e r y  

p r o b a b l y  p r e v e n t  1 a r g e  c o n c e n t r a t i o n s  o f  
c o r m o r a n t s  ( p h a l a c r o c o r a x  a u r i t u s )  i n  t h i s  



a r e a .  A p a t r  o f  l o o n s  ( G a v i a  Immer )  w e r e  
seen  o n  Webber L a k e  and  a r m l a c k  
d u c k s  ( A n s e r  r u b r i  e s )  above McCabe L a k e .  __%_ B e a v e r  T C a s t o r  cana  e n s i s )  s i g n s  w e r e  
s c a r c e  e v e n  i n  u p s t r e a m  a r e a s ,  b u t  a  few 
o l d  dams and  w o r k i n a s  were  n o t e d .  Raccoon 
( P r o c  o n  l o t a r )  t r a i k s  were  s e e n  i n  t h e  mud 
o T l d € T e ~ ~ i ~ l i v i l l e  R i v e r .  D o m e s t i c  d u c k s  
a n d  geese  f n h a b i t  t h e  l o w e s t  s t i l l w a t e r  
a r e a s .  

DISCUSSION 

Salmon h a b i t a t  i n  t h e  S a c k v i  l l e  R i  v e r  
s y s t e m  h a s  been  s e v e r e l y  damaged b y  200  
y e a r s  o f  s t e a d i l y  i n c r e a s i n g  u r b a n  
d e v e l o p m e n t .  R e t u r n i n g  r u n s  o f  A t l a n t i c  
s a l m o n  have  d e c l i n e d  f r o m  s e v e r a l  h u n d r e d s  
o f  f i s h  t o  e x t i n c t i o n  o r  n e a r  e x t i n c t i o n  
t o d a y .  E r o s i o n ,  s i l t a t i o n ,  n u t r i e n t  
e n r i c h m e n t  f r o m  d o m e s t i c  and  i n d u s t r i a l  
e f f l u e n t s ,  n o r e  f l u c t u a t i n g  w a t e r  l e v e l s ,  
i n c r e a s e d  w a t e r  t e m p e r a t u r e ,  a n d  l o w e r  pH 
h a v e  a d v e r s e l y  a f f e c t e d  t h e  s u i t a b i l i t y  o f  
t h i s  r i v e r  s y s t e m  f o r  A t l a n t i c  sa lmon.  
Some o f  t h e s e  p r o b l e m s ,  p a r t i c u l a r l y  l o w  
pH, a r e  more s e r i o u s  t h a n  o t h e r s  and  a r e  
n o t  e a s i l y  c o r r e c t e d .  U n t i l  t h e y  a r e ,  t h e  
S a c k v i l l e  R i v e r  w i l l  r e m a i n  a  m a r g f n a l  
h a b i t a t  f o r  A t 1  a n t i c  sa lmon.  

Even w i t h  a  m a j o r  c l e a n  u p  e f f o r t ,  
n a t u r a l  p r o d u c t i o n  i n  t h e  S a c k v i  11 e  R i v e r  
c a n n o t  b e  e x p e c t e d  t o  p r o d u c e  more  t h a n  a  
smal  1  s e l  f - s u s t a i n i n g  r u n  o f  A t l a n t i c  
sa lmon.  The a r e a  j f  good and  f a i r  sa lmon 
n u r s e r y  (128 ,759  m  ) shown i n  T a b l e  1 
c o u l d  p r o d u c e  5,150 smol t s ,  assumtn  
p r o d u c t i o n  r a t e  o f  4  f i s h  p e r  1 0 0  m  h a 
( E l s o n  197 1. A reas  o f  m a r g i n a l  p r o d u c t i o n  5 (394 ,406  m  ) m i g h t  p r o d u c e  4,000 s m o l t s  
a t  a  r a t e  o f  1 f i s h  p e r  100  m2. 
P o t e n t i a l  p r o d u c t i o n  f r o m  t h e  L i t t l e  
S a c k v i l l e  R i v  r w o u l d  b e  a b o u t  1000  smol t s  t f r o m  21,030 m o f  p o t e n t i a l l y  
g o o d - t o - f a i r  n u r s e r y  and  f r o m  14,170 m2 
o f  m a r g i n a l  n u r s e r y  h a b i t a t .  G i v e n  a  
c o n s e r v a t i v e  r e t u r n  r a t e  o f  3 - 6  p e r c e n t  
f r o m  a p p r o x i m a t e l y  10,000 s m o l t s ,  a r e t u r n  
o f  3 0 0  t o  6 0 0  a d u l t s  m i g h t  o c c u r .  

R e s t o r a t i o n  o f  a  r i v e r  damaged b y  200  
y e a r s  o f  d e v e l o p m e n t  w i l l  r e q u i r e  a m a j o r  
e f f o r t .  P l a n s  t o  c l e a n  u p  e x i s t i n g  a r e a s  
o f  d e g r a d e d  h a b i t a t  and  t o  r e d u c e  p r e s e n t  
a n d  f u t u r e  h a b i t a t  d e g r a d a t i o n  n e e d  t o  b e  
f o r m u l a t e d  a n d  e n a c t e d  p r i o r  t o  o r  a t  l e a s t  
i n  c o n j u n c t i o n  wf t h  enhancement  p l  ans f o r  
t h e  r i v e r .  A s t o c k i n g  s t r a t e g y  u s i n g  
h a t c h e r y - r e a r e d  f i s h  s h o u l d  b e  w o r k e d  o u t  
w i t h  c o n s i d e r a t i o n  g i v e n  a s  t o  how enhanced  
s t o c k  w i l l  b e  u t i l i z e d  b y  u s e r  g r o u p s .  
A c i d  p r e c t p i  t a t i o n  i s  p e r h a p s  t h e  l e a s t  
c o n t r o l  l a b l e  e n v i r o n m e n t a l  h a z a r d  i n  a  
w a t e r s h e d  t h a t  i s  p o o r l y  b u f f e r e d  
g e o l o g i c a l l y .  A c i d  w a t e r  m i t t g a t i o n  
m e a s u r e s  s u c h  as  l i m i n g  a r e  n o t  
e c o n o m i c a l l y  f e a s i b l e  o n  t h e  l o n g e r  t e r m  
( W a t t  1 9 8 6 ) .  Permanent  l o n g - t e r m  s o l u t i o n s  
t o  t h i s  p r o b l e m  a r e  i n t e r n a t i o n a l  i n  scope  
and  e v e n  i f  e n a c t e d  may n o t  show r e s u l t s  
f o r  many y e a r s .  

c h a l l e n g i n g  o p p o r t u n i t y  t o  r e d e v e l o p  an  
anadromous p o p u l a t i o n  o f  A t 1  a n t i c  sa lmon i n  
c l o s e  p r o x i m i t y  t o  a  h i g h l y  p o p u l a t e d  u r b a n  
a r e a  o f  Canada. 
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Table 1. Estimated nursery and spawning areas i n  main sections of Sackville 
River, 1986. 

Section 

Area (m21a 

Nursery Spawni ng 
Good kair  Marg1 nal Good Marg? na l  

Mouth to  junction of 21,150 5,650 33,100 13,700 7,500 
L i t t l e  Sackville River ( 3 . 8 1 ~  (1.0) (5.9) (2.5) (1.3) 

[15.6IC C8.61 

Junction L i t t l e  Sackvi 11 e 55,350 16,700 23,265 28,250 24,800 
t o  Webber Lake (9.9) (3.0) (4.2) (5*1) (4 .4) 

C32.11 C28.21 

Uebber Lake t o  # 1 Highway 21,600 3,800 303,100 4,450 8,378 
(3.9) (0 .7 1 (54.3) (0.8) f 1-51 

C5.11 C9 051 

#1 Highway t o  East 
Uniacke Road 

L i  t t 1  e Sackvi 11 e River 15,940 5,090 14,170 
(2.9) (0.9) (2.5) 

a Areas do not include lake surface. 
Percentage of total  habitat  sui table  for  nursery and spawning in  each 
section i s  indicated within brackets. 
Percentage of total  spawning area present i n  each section i s  indicated within 
square brackets [I. 
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Table 3.  Summary of physical features and water quality of lakes sampled during 
surveys of the Sackvi 11 e Ri ver watershed.a 

Surface Surface Shore1 i ne Maxi mum Conduc- 
elevation area 1 ength depth PH t i v i t y  Date of 

Lake ( m )  (ha) ( m )  (l.1‘11 (mhos/cm) survey 

Pentz 
Ye1 1 ow t i  1y 
Duck Pond 
Bottle 
L i t t l e  
Spri ngf i el d 
Lewi s 
Tomahawk 
Beaver 
Beaver 

(Tomahawk ) 
Drain 
Sandy 
McCabe 
L i t t l e  
Feely 
Webber 
Sandy 
Hal fway 
Marsh 

Jul 78 
N / A  
N /A 

Jul 78 
Jul 78 

Ju1 78 
Jul 78 
Ju1 78 

N / A  

N / A  
N /A 

Jul 84 
N/A 

Jul 78 
Oct 71 
Oct 71  

N / A  
N/A 

a From Lake Survey Reports - N.S. Dept. of Lands and Forests and 
Dept. of Fisheries and Oceans. 

Table 4. F i  sh species occurrence, as indicated by surveys of the 1 akes, in  the 
Sackvi 11 e Ri ver watershed. a 

White American Speck1 ed Ye1 1 ow White Go1 den Common Banded 
Lake sucker eel t rout  perch perch shiner shiner ki 11 i f  i sh 

Pentz X 
Lewi s X 
Tomahawk X 
McCabe X 
Beaver 

(Thompson R u n )  
Bottle 
Webber X 
Sandy X 
L i t t l e  
Feely X 

a From Lake Survey Reports - N.S. Dept of Lands and Forests and Dept. of 
Fisheries and Oceans (on f i l e ) .  



Table 5. Monthly water q u a l i t y  data (pH and c o n d u c t i v i t y )  c o l l e c t e d  a t  two l o c a t i o n s  
on t h e  S a c k v i l l e  R iver  1984 and 1985a. 

DND PROPERTY 01 d  W i  ndsor Road 

Water Water 
temperature Conduct iv i ty  pH temperature Conduct iv i ty  

Date PH ("C) (ys*cm-l ) ("C) (vs*crn'l) 

Feb 18 85 6.0 

Mar 18 85 5.68 

Apr 27 84 5.55 
17 85 5.85 

May 29 84 5.85 
23 85 6.33 

J u l  18 84 6.35 
1 7  85 5.66 

Aug 28 84 6.33 
12 85 5.98 

Sep 25 84 5.98 
23 85 6.2 

Oct 26 84 6.2 
21 85 6.15 

Nov 23 84 5.93 
14 85 6.30 

Dec 17 84 6.25 
8 5 

a Water sampl es co l  1  ected by Dave Scot t ,  analyzed by In1  and Waters D i  rec tora te ,  
Moncton and made avai 1  abl e  by Wes White. 



Tab1 e 6. Number of f i s h  captured by survey-removal method during e lec t ro f i sh ing  on t h e  
Sackvi l le  River, 1979. 

At1 an t i c  Brook 
S i t e  number salmon t r o u t  American White Lake Brom Banded Comnon 
Location Try parr  f r y  parr  eel  sucker chub bull head k i  11 i f  i s h  shiner 

1 2 0 0 0  2 8 2 0 1 0 
Bedf ord 
(Opposite 
Ri f l  e Range) 

2 2 8 0 0 0  29 
Bedford 
(Upstream 
R i f l e  Range) 

3 1 0  0 0  12 
Mi ddl e 
Sackvi 11 e 
( Farm) 

4 0 0 0 0  6 10 2 1 0 0 
I4 i  ddl e 
Sackvi 11 e 
(Gravel p i t )  

5 0 0 0 0  27 2 3 1 2 2 
Lucasvi 11 e 
Road (Below 
Hefl e r s  Mi 11 ) 

- 

Table 7. Mi sce l l  aneous e lec t ro f i sh ing  s i t e  cha r ac t e r i s t i c s ,  Sackvil l e  River 1979. 

Water Me an Mean Water 
S i t e  number Date temperature depth width conductivi ty 
Mi 1 i t a ry  gri  d ( m  ( " c )  (cm) (m)  ( ~ s * c m ' l )  

1 
475545 September 25 120 N /A N/A N/A N/A 

2 
476548 September 25 210 17.0 20 12 50 

3 
452555 September 26 217 17.5 40 9 42 

4 
441565 September 25 214 19.5 7 0 10 45 

5 
436578 September 26 204 15.2 7 13 4 2 



Table 8. Number of f i s h  captured by spot-checking method during e lec t ro f i sh ing  on 
the Sackvil le  River, 1985. 

Numbers of f i sh/ lO min of e l e c t ro f i  shi ng 

S i t e  number Brook Trout American Mhi t e  
Location -fry parr  eel  sucker 

Banded 
k i l l i f i s h  

6. 0 0 3 
Lewis Lake 
t r i bu t a ry  

7. 0 1 
Main Sackvil le  
River 

8. 0 0 14 
Main Sackvi 11 e 
Ri ver 

9. 0 0 
Upper mai n 
Sackvi 11 e R i  ver 

10. 1 1 
Upper main 
Sackvi 11 e River 

11. 0 0 
L i t t l e  Sackvi 11 e 
Ri ver 



. . 
L * I  
Q,V E 
c , K U  
a o *  
3 U I n  

3. 



Tab1 e 10. Water qua1 i ty data col 1 ected during bioassay testing on the Sackvi 11 e 
River, 1985. 

Water 
temperature ( ' C )  P H Water 1 eve1 Mortal i ty 

Date Max. Min.  t e s t  control (cm 

April 22 7.5a 6.02 6.13 31 
April 23 10 5 6.00 6.07 29 
April 24 6 4 5.95 6.13 27 
April 25 8 5 5.80 6.00 25 
April 26 11 6 5.80 5.70 2 3 
April 27 12 7 6.25 6.19 2 2 

a 1200 hrs. 

Table 11. Length and weight d a t a  of hatchery t e s t  smolt (age 1+) used during 
bioassay testing on the Sackville River, 1985. 

Cage No. Fork length (cm) Live weight (gm) 

No Mean SD No Mean SD 

1 20 12.2 1.17 20 19.1 5.40 Test cage 
2 20 12.5 1.09 20 19.9 6.12 Test cage 
3 20 11.8 0.96 20 17.0 4.28 Test cage 
4 20 12.4 1.28 20 18.9 6.97 Control cage 
5 20 12.3 1.16 20 17.7 5.95 Control cage 
6 20 12.3 1.29 20 18.1 7.05 Control cage 

Mean 12.3 18.3 



vllle R~ver System 

1Km. 0 1 2 3 4Km. 

F i g  1. Map o f  the  S a c k v i l l e  R ive r  watershed. 



- - - Paved Highway 
-- - - - -  Dirt road or trail 

Sackville 

F i g .  2. Map o f  the access roads i n  the Sackville River watershed. 



, Upstream survey limit q 
LEGEND 

A Nursery habitat 1100m2) 
A Spawning habitat (100m2 ) 
@ Adult holding pools - Falls (partial barriers) 

Fig .  3. Map showing the  ex ten t  o f  nursery and spawning areas s u i t a b l e  fo r  

A t l a n t i c  salmon i n  the  S a c k v i l l e  River.  



F i g .  4.  Map showing the l o c a t i o n  o f  e l e c t r o f i s h i n g  s i t es ,  S a c k v i l l e  R iver  
and t r i b u t a r i e s ,  1979 and 1985. 



Fig. 5. The main Sackville River looking downstream from the No. 102 highway bridge at 
Bedford, N.S. 

Fig- 



Fig. 

fig. 

. The main Sackvifte River upriver from the confluence of the Little! Saekvilfe River 
showing a predominately riffle water surfam and a gravel and eobblestons subsirate. 

The main Sackviile River upriver from the confluence of the Little Sackvifte River 
showing a riffle and flat water surface. 



Fig, 9. The main Sackvifle River downstream from Webber Lake showing stream 
mdifieations caused by grervel refnovat. 

Fig. 10. Ttme main Sackville River downstream from Webbr lake showing a section of the 
siieam used for gsixrei removai and the dispssai oi garbage. 



Fig. 11. The main Sackrille River above the confluence of the Little Scckviile River showing 
a shallow pmt and run. 

Fig. 22. The majn Sackrille River between Webber and McCube Lakes showing a flat water 
surface area. 



Fig. 13. A small obstruction (falls) on the main Sackvitle River downstrmm of Webb; Lake 
(Heflers Mill). 

Fig. 34. A small obstruction (falls9 on the main Sackville River upriver of McCabe Lake. 



Fig. 15, ?he main Sackviile River upstream of RRcCab Lake showing the cobble and 
boulder substrafe Qpical of this section of the drwm. 

Fig. 16. ?he main Sackville River downstream blow Pentz Lake showing the stillwater 
Oiid madow typic~t ijf the headwater eiiainage areas. 



Fig, Little Sackville River during low flow conditions showing a mainfy cobble substrde. 

Little Sackville River showing the high sift load carried during moderate to high 
f I ows. 



Appendix A.  D e f i n i t i o n s  of s u b s t r a t e  type ,  stream c h a r a c t e r i s t i c s ,  and nursery and 
spawning h a b i t a t  t aken  from Gray e t  a1 . 11982). 

S u b s t r a t e  Type P a r t i c l e  s i z e  (m) 

S i l t  Small grade sand o r  washed out  topsoi  1. Organic d e t r i t u s .  
Microscopic under 1 mm. 

Sand 1 - 5  
Grave? 6 - 102 
Cobbl e 103 - 305 
Boul d e r  over  306 
Bedrock Outcropping of exposed rock o r  ledge  

Stream C h a r a c t e r i s t i c s  

R i f f l e :  s h a l l  ow, f a s t  f lowing broken water  
Run: d e e p ,  f a s t  f lowing unbroken water  
F l a t :  sha l low,  slow f lowing water  
Po01 : deep (deeper  t han  average depth of s e c t i o n ,  u sua l ly  wider)  
S t i l  lwase r :  deep, slow f l  owing water.  Usually s i l t  o r  mud covering bottom 

s u b s t r a t e .  

Nursery klabi t a t  D e f i n i t i o n s  

"Good" Uursery - cobble  and boulder i n  s u b s t r a t e  g r e a t e r  than 502 w i t h  a t  
l e a s t  20% cobble  - minimum 70% r i f f l e  and r 

- minimum depth 18-20 cm 

"Fai r"  "rsery - cobble  and boulder  i n  su 
- minimum 10% cobble  
- minimum 70% r i f f l e  and run 

":dtargi pi31 " Nursery - l ess 10% cobbl e/boul d e r s  
- f l a t s ,  pool s, r t i l  lwa te r s  

Spawni n~ H a b i t a t  Oefi ni  t i o n s  

~.s&o(-j~~ Slawning - less 10% sand 
- 40-80% gravel 
- 10-40% cobble  
- occas iona l  boul de r s  
- g r a d i e n t s  0.5% 

""atarginzf " Spawning - g r e a t e r  than 10% s i l  t l s a n d  but  less than 28 
- less than 40% gravel w i t h  50-90% cobble/bou 
- less than 50% r i f f l e  
- a r e a s  w i t h  good spawning s u b s t r a t e  bu t  g r e a t  

vege t a t i on  
- a r e a s  w i t h  high compaction and low permeabi l i ty  
- a r e a s  w i t h  good spawning s u b s t r a t e  but  over  1 m 
Marginal a r ea s  would genera l ly  be used f o r  spawning bu t  egg 
su rv iva l  would be 10%. 



Appendix B .  Estimated stream substrate and water surface character is t ics  ( a s  percentage of 
total  ) of the main Sackville River, 1986. 

Section 
100 m 

Substrate ( % )  
bed- 

s i l t  sand gravel 

10 
0 

2 0 
10 
0 
0 

2 0 
5 0 

0 
0 

15 
7 0 

5 
40 
10 
50 
60 
60 
80 
20 
30 
60 
30 
6U 
5 0 
30 
7 0 
8 0 
3 5 
50 
4 5 
50 
10 
30 
20 
3 0 

5 
3 5 
10 
10 
2 5 
3 5 
2 0 
20 
10 
3 0 

cobbl e boul der rock 

Water character is t ics  (%)  
s t i l l -  No. of 

r i f f l e  run f l a t  water pools 

50 50 
100 

50 50 
100 
100 
100 
100 

5 0 5 0 
5 95 

100 
5 0 5 0 

100 
5 95 

100 
100 

50 50 
5 0 5 0 
50 50 1 
5 0 50 

100 
60 40 
90 10 

5 0 50 
10 9 0 

100 
9 0 10 

100 
100 
100 
6 0 4 0 
7 0 30 

100 
100 
100 

50 5 0 
100 
8 5 15 
6 0 4 0 
5 0 5 0 

100 
100 

100 
10 90 

100 
100 
5 0 50 

Mean 
depth 
(em) 

9 0 
67 
6 1 

350 
350 
350+ 
350+ 
353+ 
300 
300 

70 
loo+ 

60+ 
4 4 
6 0 
5 0 
5 0 
3 0 
50 
3 0 
43 
5 1 
5 0 
4 4 
47 
36 
3 1 
34 
32 
32 
3 4 
39 
3 3 
3 0 
35 
6 5 
3 5 
4 1 
44 
3 5 
3 1 
4 8 
5 0 
3 6 
3 1 
3 9 



Appendix B. (conti nued) 

Section 
100 m 

47 
48 
4 9 
50 
5 1 
5 2 
5 3 
54 
5 5 
5 6 
5 7 
58 
5 9 
6 0 
6 1 
62 
6 3 
64 
6 5 
6 6 
6 7 
68 
69 
70 
7 1 
72 
7 3 
74 
7 5 
76 
7 7 
78 
7 9 
80 
8 1 
8 2 
83 
84 
8 5 
86 
8 7 
88 
89 
90 
9 1 
92 
9 3 

Substrate ( % )  
bed- 

s i l t  sand gravel cobble boulder rock 

5 5 25 55 10 0 
50 50 0 0 0 0 
80 20 0 0 0 0 

100 0 0 0 0 0 
100 0 0 0 0 0 

0 100 0 0 0 0 
0 70 20 10 0 0 
0 15 6 0 2 0 5 0 

10 20 10 60 0 0 
0 0 30 40 30 0 

10 15 40 15 20 0 
10 10 4 0 40 0 0 
10 10 30 50 0 0 
5 5 2 0 5 5 15 0 
0 0 2 5 4 5 30 0 
0 0 10 5 0 4 0 0 
0 0 20 65 15 0 
5 5 10 7 5 5 0 

30 30 15 15 10 0 
15 15 35 3 5 0 0 

0 0 10 5 0 40 0 
5 5 0 55 3 5 0 
5 5 0 20 7 0 0 
5 5 5 5 0 3 5 0 
5 20 4 5 20 10 0 
5 10 85 0 0 0 
5 10 8 5 0 0 0 
5 15 4 0 35 5 0 
0 10 20 4 0 30 0 
0 0 0 4 0 6 0 0 
0 0 0 25 7 5 0 
0 0 10 40 5 0 0 
0 0 0 10 9 0 0 
0 0 20 3 0 5 0 0 
0 0 10 20 70 0 
5 5 10 3 5 45 0 
0 0 5 30 65 0 
0 0 0 2 0 80 0 
0 5 10 35 50 0 
0 0 10 2 5 6 5 0 
0 0 0 0 10 90 
0 0 0 10 10 80 
0 0 0 5 10 85 
5 5 5 5 55 25 
0 0 0 0 100 0 
5 10 10 2 0 55 0 
0 0 0 5 10 85 

Water character is t ics  ( % I  Mean 
s t i l l -  No. of depth 

r i f f l e  run f l a t  water pools (cm) 



Appendix B. (continued) 

Substrate ( % )  Water character is t ics  ( % )  Mean 
Sect i on bed- s t i l l -  No, of d e p t h  
100 m s i l t  sand gravel cobble boulder rock r i f f l e  run f l a t  water pools (cm) 

Webber Lake 

116 t o  140 MacCabe Lake 



Appendi x B .  (continued) 

Substrate (% ) Water characteri s t i c s  (% ) !.lean 
Section bed- s t i l l -  No. o f  depth 
100 m s i l t  sand gravel cobble boulder rock r i f f l e  run f l a t  water pools (cm) 

192 0 0 20 50 30 80 20 1 
193 0 0 10 3 0 40 2 0 8 0 2 0 
194 0 0 0 2 0 8 0 0 50 50 5 
19 5 0 0 20 20 SO 0 50 50 5 
196 0 0 0 2 0 8 0 0 5 0 50 1 8 
197 0 0 0 40 60 0 50 50 1 7 
198 t o  239 Highway No. 1 bridge a t  Section 216 100 



Appendix C. Estimated stream substrate and water surface character is t ics  ( a s  percent of 
total  ) o f  L i t t l e  Sackville River, 1986. 

Substrate f% ) 
Sect i  on bed- 
1 0 0 m  s i l t  

1 30 
2 20 
3 10 
4 3 0 
5 4 0 
6 30 
7 6 0 
8 3 0 
9 3 5 

10 3 5 
11 30 
12 10 
13 15 
14 15 
15 3 0 
16 2 0 
17 3 0 
18 2 5 
19 20 
2 0 20 
2 1 3 0 
2 2 15 
2 3 10 
2 4 2 0 
2 5 60 
2 6 3 5 
2 7 10 
28 20 
2 9 2 5 
3 0 5 
3 1 10 
32 3 0 
3 3 5 
34 5 

sand gravel cobble 

25 2 0 15 
20 5 2 0 
10 5 4 0 
20 2 5 20 
20 15 10 
2 0 10 20 
20 2 0 0 
15 4 5 10 
5 5 5 5 

10 20 3 0 
15 5 3 5 
10 30 35 
10 2 0 40 
10 15 4 0 
10 10 3 0 
10 5 4 0 
5 30 3 0 

15 5 5 5 
10 5 6 0 
15 20 3 5 
15 5 4 0 
15 0 10 
15 5 15 
2 0 0 5 
5 2 5 10 

10 2 0 10 
15 6 0 15 
5 15 3 5 

10 10 2 5 
5 0 20 

10 0 4 0 
3 0 3 0 10 

5 15 3 0 
0 5 5 

boulder 

10 
3 5 
35 

5 
15 
20 

0 
0 
0 
5 

15 
15 
15 
20 
2 0 
2 5 

5 
10 

5 
10 
10 
60 
5 5 
5 5 
0 

2 5 
0 

2 5 
3 0 
7 0 
40 
0 

3 0 
4 5 

rock 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

15 
4 0 

Water character is t ics  (% 1 Mean 
s t i l l -  No. of depth 

r i f f l e  run f l a t  water pools (cm) 

25 75 19 
100 2 1 

5 0 50 12 
100 10 
3 0 70 11 
10 90 17  

100 2 3 
100 15 

50 30 20 11 
100 14 

5 0 50 13 
3 0 7 0 7 

100 9 
40 60 10 
3 0 7 0 12 
50 5 0 15 

100 13 
100 7 
100 3 
100 9 
100 11 
100 12 
100 9 
50 5 0 19 
5 0 5 0 14 

50 5 0 15 
50 50 14 

100 11 
100 11 
100 11 
100 9 

100 9 
100 8 
100 11 

50 50 11 
50 5 0 5 
50 50 9 

100 8 
50 50 culverts 12 
0 12 

100 12 
100 9 
5 0 50 7 

100 13 
100 17 
100 10 
50 5 
50 2 7 
50 2 3 

2 3 
16 



Appendix D. At1 a n t i c  salmon n u r s e r y  and spawning h a b i t a t  measureinents and remarks ,  by su rvey  s e c t i o n ,  main Sackvi 11 e 
R i v e r ,  1986. 

S e c t i o n  Nursery Spawni ng 

(100  m )  Good F a i r  Marginal  Good F a i r  Remarks 

S u b t o t a l  2,050 

S u b t o t a l  2 ,700 2,000 

Ti da l  , e s t u a r y ,  r a i l w a y  and two highway b r i d g e s .  
Bedford Commercial D i s t r i c t  F i s h  Hatchery  Park.  
Heavy s u b s t r a t e ,  r i f f l e  and r u n s .  
Hol d i n g  pool .  Large  b l a c k  wi 11 ow trees. 
Holding pool .  P a r k i n g  l o t .  
Hol d i  ng pool .  Commerci a1 devel  opment. 
Hol d i  ng pool .  V e r t i c a l  r e t a i  n i  ng w a l l .  
Holding pool .  P a r k i n g  l o t .  
Hol d i  ng pool.  O f f i c e  towers ,  1 awn. 
Holding pool .  Poor  cover .  

Sunnyside  a r e a .  Garbage i n  r i v e r .  
Gravel  compacted and s i l t e d .  Garbage. 
Gravel  h i g h l y  compacted w i t h  sand  and s i l t .  
Below a c c e s s  b r i d g e  t o  Bedford  Shopping Mall .  
Large  c o n c r e t e  p i e r s  i n  r i v e r ,  bo th  banks.  
Very f i n e  sand  mixed w i t h  g r a v e l .  Bank e r o s i o n .  
A l d e r s  1 i n i n g  bo th  banks.  Sandy. 
A1 d e r s .  One smal l  poor  qua1 i t y  pool . 
Uns tab le  ground & sand i s l a n d s .  Conti  n u a t i o n  p r e v i o u s  pool . 
U i  c e n t e n n i  a1 highway overpass .  

A l d e r s  1 i n i n g  banks.  Poor  cover .  
A1 d e r s  1 i n i n g  banks.  Poor c o v e r .  
Gravel  b a r s .  High % sand  and g r a v e l .  
Dra in  from r e s e r v o i r .  No e v i d e n c e  o f  p o l l u t i o n .  
DND r ange ,  wood b r i d g e .  
D i r t  road  c r o s s i n g  r i v e r .  
Spawning, g r a v e l .  
Gravel  h i g h l y  compacted. 



Appendix D. (cont inued)  

Sec t  i ons Nursery Spawni ng 

(100 m )  Good F a i r  Marginal Good F a i r  Remarks 

29 2,000 2,000 Subs t r a t e  materi  a1 gradual l y  i ncreas i  ng i n  s i z e .  
3 0 2,100 2,100 Si 1 t running i n  from L i t t l e  Sackvil  l e .  Power t ransmiss ion  1 i n e  

c ros s ing  r i v e r .  

Subtotal  10,550 1,600 5,050 7,700 

Subto ta l  19,550 300 15,650 2,200 

Culver t  discharge.  Fine s i l t  from L i t t l e  Sackvil  l e  River.  
Gradual i nc rease  i n s i z e ,  compacti on. 
Small brook. 19°C a t  1430 h r s .  
Good nursery.  
Entry of L i t t l e  S a c k v i l l e  River.  
Good nursery and spawning a r ea s .  
Mainly r ap ids ,  water  s w i f t  and rough. 
Good nursery and spawning, small i s l and .  
Good nursery and spawning. 
Large boulders .  Gravel bars .  

2,300 Should be good spawning but  high gravel  compaction. 
2,000 Continuat ion of high gravel compaction problem. 
1,800 Continuat ion of high gravel compaction problem. 

2,000 Excel 1 e n t  gravel  b u t  h igh ly  compacted wi th  sand. 
Two i s l ands .  Instream gravel  highly compacted. Gravel b a r s  alon! 
shore.  

2,000 Gravel h igh ly  compacted. 
1,000 Gravel highly compacted. I s land .  Debris  i n  river. 

Muddy and deep water .  Remains o f  o l d  beaver dam. 
Two i s l a n d s .  Gravel ba r s  a1 ong shore.  Instream gravel  compacted. 
Mud bottom. 

Subtotal  13,400 4,250 5,000 6,100 

Mud bo:dam. 
Sand n r  ghl y compacted. I s land .  Branches i n  r i v e r .  



Appendi x D. ( con t inued)  

Sec ti ons Nursery Spawning 

(100 m) Good F a i r  Marg ina l  Good F a i r  Remarks 

53 
5 4 
5 5 
56 
5 7 
5 8 
59 
6 0 

Subto ta l  

6 1 
62 
63 
6 4 
6 5 
66 
67 
6 8 
69 
7 0 

Sub to ta l  

7 1 
7 2 

73 & 74 
7 5 
7 6 
7 7 
78 
7 9 

Two i s l ands .  
Gravel  compacted. 
01 d b r i  dge, i s l  and. R i  ve r  bra ided.  
Two i s l ands .  S w i f t  water.  
Rapids. Garbage and 1 ogs i n  stream. 
F a l l e n  t r e e  i n  r i v e r .  O ld  g rave l  p i t .  
Two i s l  ands. I n d i c a t i o n  o f  p o l l u t i o n .  Brown a1 gae. 
Rock w a l l  t o  d i v e r t  wa te r  f o r  c a t t l e .  

Rapids. Heav i l y  eroded bank. F a l l e n  t r e e s  instream. 
Rapi ds. w 

Pool w i t h  poor  shade and cover. I s land .  N 

Very smal l  pool .  
F l a t  area. 
I s 1  and. 
Two junked c a r s  i n  r i v e r .  Pockets o f  s low wate r  w i t h  s i l t  & sand. 
Access road  by r i v e r .  Car bodies,  t i r e s ,  and junk  i n  r i v e r .  
Rapi ds, 
T o r r e n t i  a1 rap ids .  

Sand and g rave l ,  h e a v i l y  compacted. 
Heavi l y  bra ided,  1 og jams, overgrown a1 ders,  sand & g rave l  h e a v i l y  
compacted. 
Deep pool  a long  bank. 
L i g h t  rap ids .  
Fa1 l e n  t r e e s  and d e b r i s  i n  r i v e r  g rave l  bars.  
Log jams, heav i  1 y eroded banks. 
Rapids. Garbage i n  r i v e r  eroded banks. 
Small brook. Rapids. 
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Gravel Permeabi 1 i ty Data 
Sackvi 11 e River 

Appendix: F - 1  
Date: September 8 ,  1986 
Location: Be1 ow bridge, 102 highway 
Map No.: 11 D/12 
Mi 1 i tary Grid Reference: 476543 
Temperature of Sample: 19°C 

Sampl e Adjusted El apsed Abstraction Permeabi 1 i ty Standard 
Number vol ume Ti me rate  a t  observed permeabi 1 i t y  

pumped (ml) ( secs) (ml * sec'l) temperature a t  10°C 
( cm* h r'l ) (cmb hr'l) 

Appendix: F-2 
Date: September 8 ,  1986 
Location: Be1 ow t r a i  1 e r  court ,  M i  ddl e Sackv i  11 e 
Map No.: llD/13 
Mi 1 i tary Grid Reference: 441565 
Temperature of Sam71 e: 19 . O Q C  

Sampl e Adjusted El apsed Abstraction Permeabi 1 i ty Standard 
Number vol ume Ti me ra te  a t  observed permeabi 1 i ty 

pumped (ml ) (secs ) ( m l  sec'l) temperature a t  10°C 
(cm-hr'l) (cm* hr'l) 




