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La r i v i s r e  W e s t f i e l d ,  e n  ~ o u v e l l e - g c o s s e ,  un t r i b l ~ t a ' i r e  d e  l a  r i v i g r e  Medway, a  51:s c h o i s i e  c o m e  s i t e  
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INTRODUCTION 

The d i scove ry  t h a t  a c i d i f i c a t i o n  of l a k e s  and 
s t r eams  was a f f e c t i n g  f i s h  popu la t ions  i n  south- 
w e s t e r n  Nova S c o t i a  (Farmer e t  a l .  1980) prompted 
t h e  Department of F i s h e r i e s  and Oceans t o  i n i t i a t e  a  
r e sca re l l  p r o j e c t  to  i n v e s t i g a t e  t he  ecology of f i s h  
s p e c i e s  i n  one o f  t h e s e  a c i d i f i e d  r i v e r s .  Riologi-  
c a l  p r o d u c t i v i t y  and n u t r i e n t  flow were t o  be 
empl~as i zed ,  and A t l a n t i c  salmon was of p a r t i c u l a r ,  
rhougi? no t  of s o l e  i n t e r e s t .  A qu i ck  survey was 
rn,tde of ,111 the  major s t reams and many of t he  
t r i   but.^^-ies a long the  sou th  sho re  of Nova S c o t i a .  
Idc s e l e c t e d  the  I l e s t f i e l d  River ,  a  l e f t  bank t r i b u -  
t a r y  of t he  Medway, f o r  the  fo l lowing reasons:  1)  
t h e  pH regime ( annua l  mean ca .  4.9 i n  1980) i s  low 
enough t h a t  we expected  t o  f ind  some i n d i c a t i o n s  of 
s t res . ;  i n  l o c a l  f i s h  popu la t ions ;  2 )  h i s t o r i c a l l y ,  
t l ic.  West f ie ld  was one of t he  most important salmon 
s p a ~ n l n g  and nu r se ry  a r e a s  i n  the  Pledway system, 
w i t h  one of t h e  h ighes t  f r y  d e n s i t i e s  i n  t he  system 
i n  t he  1960 's  (Wyckes, unpubl. manusc r ip t ) ;  3)  a  
s i z e a b l e  salmon popu la t ion  s t i l l  u se s  t h e  West f ie ld  
R ive r  f o r  spami r ig ,  but no d a t a  a r e  now a v a i l a b l e  a s  
t o  whctiler t he  popula t ion  has been reduced over the  
p a s t  2 5  y r ;  4 )  appa ren t ly  h e a l t t ~ y  popu la t ions  of 
o t i ler  impor tant  anadromous and s p o r t  s p e c i e s ,  such 
a s  brook :rout ( S a l v e l i n u s  f o n t i n a l i s ) ,  a l ewi fe  (u pseudoharengus) ,  and e e l  (Angu i l l a  r o s t r a t a )  
a r e  a l s o  indigenous  t o  the  b l e s t f i e ld ;  5; t h e  stream 
i s  smal l  enough t o  enab le  us t o  i n s t a l l  and u t i l i z e  
c o u n t i n g  f ences  e f f e c t i v e l y .  

In  o r d e r  t o  c o r r e l a t e  b i o l o g i c a l  changes t o  
a c i d  i n p u t s ,  t h e  hydrology of the  West f ie ld  River  
sys tem must be unders tood.  To accomplish t h i s ,  
e s t i m a t e s  of f low regimes were made f o r  the  
Wes t f i e ld  River ,  based upon known hydrology of the  
d r a i n a g e  b a s i n s  and flow p a t t e r n s  of ad j acen t  
wa te r sheds .  A l and  use survey of t he  t i e s t f i e l d  
d r a i ~ a g e  bas in  was a l s o  conducted to  determine 
a c t i v i t i e s  i n  t h e  watershed which might a f f e c t  water 
q u a l i t y  and rhus t he  r e s e a r c h  program. Seve ra l  maps 
d e l i n e a t i n g  c l e a r c u t t i n g  a c t i v i t i e s  on Bowater- 
:fersey l e a s e h o l d s  were a l s o  compiled but have not  
been inc luded i n  t h i s  r e p o r t .  

METHODS 

HYDROLOGICAL 

r iydrologica l  d a t a  f o r  the  r eg ion  were obta ined 
from t h e  l h t e r  Resources Branch of t he  In land Waters 
D i r e c t o r a t e  i n  t h e  form of a  magnetic t ape ,  which 
provided d a i l y  f low d a t a  f o r  t he  Medway, Mersey, and 
LaNave R ive r s .  

Three  computer programs were used to  process  
t h e s e  da t a .  The f i r s t  program, MINFiM, was 
developed by ?font rea l  Engineer ing Company, Limi ted ,  
t o  s e l e c t  annual  minimum and maximum f low volumes 
f o r  v a r i o u s  flow d u r a t i o n s .  This  program was used t o  
de t e rmine  flow volumes f o r  I-, 3-, 7-, lo-, 30-, 
60-, and 90-d d u r a t i o n s  f o r  annual maximum and 
minimum flows and these  d a t a  were s t o r e d  f o r  f u r t h e r  
p r o c e s s i ~ g .  In  a d d i t i o n ,  mean monthly flows were 
c a l c u l a t e d .  

The second program (LOW FLOW), used to  
c a l c u l a t e  low-flow frequency d i s t r i b u t i o n s  based 
upon da td  produced by WI&JfAX, was ob ta ined  from the 

Environmental Conservat ion  Se rv i ce  of the Water 
Planning and Managemen: Branch of Environment 
Canada, This  program f i t s  the Gumbel Type f t l  
d i s t r i b u t i o n  t o  observed d a t a ,  e s t i m a t i n g  parameters  
by maximum l i k e l i h o o d ,  sma l l e s t  observed drought o r  
by moments. The most a p p r o p r i a t e  method was 
s e l e c t e d  based upon t e s t s  of adequacy (Condie and 
Nix 1 9 7 4 ) .  

A t h i r d  program was used f o r  a n a l y s i s  of iilgh 
flows a t  the s e l e c t e d  s t a t i o n s ,  us ing data  produced 
by MINMAX. This  program, c a l l e d  FRQPLT, was 
expanded from the Environment Canada progr,tm FDRPFFA 
(Condie e t  a l .  1979) t o  produce p r i n t e r  p l o t s .  Fre- 
quency d i s t r i b u t i o n s  were f i t t e d  to  the d a t a ,  us ing 
t h e  Gumbel I ,  Log-Normal, Three Parameter Log- 
Normal, and the Log-Pearson Type I I I  methods. 
Parameters  were es t imated by maximum iiicelitiood wi th  
t he  moments used a s  a  hnckup method. The frequency 
d i s t r i b u t i o n  f i i t i n g  the daca w i t h  the srn,iIlrst e r r o r  
of e s t ima te  was s e l e c t e d  as  most r ep rc sen t ' i t i ve .  

Of the  hydrologic  da t a  c o l l e c t e d  in t h i s  
r e g i o n ,  those  f o r  the Medway River were s e l e c t e d  a s  
be ing most accep tab le  because the West f ie ld  i s  a 
t r i b u t a r y  of the  Medway and because both systems 
have some n a t u r a l  r egu la t ion .  However, ana lyses  
were completed f o r  da t a  c o l l e c t e d  on the 1,alla.c~~ and 
Mersey Xivers to  check the  adequacy of the  'fedway 
d a t a .  These da t a  allowed q u a l i t a t i v e  conc lus ions  t o  
be drawn r ega rd ing  the e f f e c t s  of l a r g e r  d ra inage  
a r e a s  with i nc reased  n a t u r a l  r e g u l a t i o n ,  the r e s u l t  
of n a t u r a l  s t o r a g e  in the d ra inage  bas in  ( l a k e s ,  
swamps, ground wa te r ,  and r i v e r  channe l s ) .  

LAND USE PATTERNS 

Land use informat ion was c o l l e c t e d  from 
p r o v i n c i a l  government sources  i n  H a l i f a x ,  L ive rpoo l ,  
and a r idgewa te r ,  %ova S c o t i a ,  and from p r i v a t e  
sou rces  i n  L ive rpoo l ,  West f i e l d ,  and North 
Brookf i e ld ,  Uova S c o t i a .  The d ra inage  bas in  a s  
surveyed to  c o l l e c t  s i t e - s p e c i f i c  i n fo rma t ion ,  and 
te lephone c o ~ v e r s a t i o n s  with va r ious  p r i v a t e  and 
governmental  c o n t a c t s  i n  Nova S c o t i a  provided 
supplementary informat ion.  

RESULTS k V D  DISCUSS I O N  

HYDROLOGICAL 

Regional d a t a  

Average low and high flow r a t e s  f o r  the  ?ledway, 
LaHave, and Mersey Rivers  f o r  each of t he  seven 
d u r a t i o n s  s t u d i e d  a r e  presented  in Table  1. 
A 1  though v a r i a t i o n s  in un i t  runoff from one 
sub-basiv to  another  a r e  r e l a t i v e l y  l a r g e ,  a  t rend 
i s  appa ren t .  Small a r e a s  tend to  have lower low 
f lows and higher  high flows than l a r g e  a r e a s  which 
probably con ta in  more s u r f a c e  and groundwater 
s to rage .  This  t r end  i s  ev iden t  .hen comparing 
r e s u l t s  f o r  :tie s t a t i o n s  on the Medway River.  
Comparisons between r i v e r s  i n d i c a t e  the same trend 
due to the r e g u l a t i n g  e f f e c t  of n a t u r a l  s u r f a c e  and 
groundwater s t o r a g e s .  For example, r e s u l t s  of the  
a n a l y s e s  f o r  the  LaHave and Xedway R ive r s  (Table  
2-5) i n d i c a t e  l e s s  n a t u r a l  r e g u l a t i o n  f o r  tlre LaHave 
than f o r  the  l a r g e s t  d ra inage  a rea  of the  Medway 
River.  Topographic maps i n d i c a t e  t h a t  the Laliave 
River does indeed con ta in  a  sma l l e r  p ropor t ion  of 
l a k e s  than the  Nedway Xiver,  



A s  p rev ious ly  i n d i c a t e d ,  d a t a  f o r  t he  Medway 
Rlver  a r e  most a c c e p t a b l e  f o r  p r e d i c t i n g  flows i n  
t h e  t!estEield River .  Consider ing the  p o t e n t i a l  
impacts  o f  n a t u r a l  s t o r a g e s ,  t h e  use of d a t a  f o r  t he  
Medway a t  Harmony H i l l s  (01EE002) i s  a p p r o p r i a t e  f o r  
s u b a r e a s  such a s  >loose P i t  Brook which have l i t t l e  
n a t u r a l  r e g u l a t i o n .  For a r e a s  where l a r g e  n a t u r a l  
l a k e s  e x i s t  such a s  Tupper and Round Lakes,  d a t a  f o r  
t h e  liedway a t  Cha r l e s ton  (OlEE001) a r e  more 
r e p r e s e n t a t i v e .  

The I l e s t f i e l d  River  Basin was subdivided i n t o  
t h r e e  sub-drainage a r e a s  (Tab le  6 )  which r ep re sen t  
t h e  flow c o n t r i b u t i o n s  from two branches of rhe  
r i v e r  and measure flow near  t h e  b i o l o g i c a l  sampling 
a r e a  (F ig .  1). The flow measurenent s t a t i o n s  were 
subsequen t ly  l o c a t e d  a t  the  sub-basin o u t l e t s ,  and 
were s e l e c t e d ,  i n  p a r t ,  because of t h e i r  acces s i -  
b i l i t y  and the  need f o r  f r equen t  d a t a  c o l l e c t i o n .  
~iensuremer.t  s t a t i o n s  were equipped v i t h  automat ic  
wa te r  l e v e l  r e c o r d e r s ,  arid the  s i t e s  adequa te ly  
prepared t o  a l l ow good q u a l i t y  d i scha rge  measure- 
ments and water  q u a l i t y  sampling.  

The f i r s t  s t a t i o n  measures flows near  the  mouth 
o f  t he  i i e s t f i e l d  River  w i th in  t he  b i o l o g i c a l  
sampling a r e a .  The second measurement s t a t i o n  was 
l o c a t e d  on a  s t ream w i t h i n  the  b a s i ~  wi th  r e l a t i v e l y  
1 i t t l e  n , i tura l  r e g u l a t i o n ,  whi le  the t h i r d  s t a t i o n  
r e p r e s e n t s  out f low from an upland a rea  w l  t h  one 
l a r g e  l a k e  which may b u f f e r  a l l  i npu t s .  

Pu r t l i e r ,  more d e t a i l e d  s tudy of t h e  
mlcro-hydrology of t h i s  d ra inage  bas in  may i n d i c a t e  
this need f o r  a d d i t i o n a l  da t a .  I n  p a r t i c u l a r ,  p a r t  
o f  ~ h '  d r a i n a g e  a r e a  c o n t r i b u t i n g  to  Durland Cake 
ilrook innv n o t  r o n t r i h u t e  to flows a t  Round Lake 
ii : ldt .~- l o w  f low o r  s i n , , l l  s torm cond i t i ons .  
l ' i r  ix>gr,ipliir map.; i n d i c a t e  tlie e x i ~ t e n c e  of 
p o t e g ~ t i , ~ l l y  l a r g e  s t o r a g e s  (swamps) which a r e  
i i?nncc tt-d t o  Round Lake by i n t e r m i t t e n t  s t reams.  
Such s t o r a g e s  may have a s u b s t a n t i a l  e f f e c t  on the  
m a g ~ i t u d e  and q u a l i t y  o f  inf lows t o  Round Lake 
because s u r f a c e  s t o r a g e  a r e a s  ( l a k e s  and swamps) a c t  
t o  b u f f e r  f lows and water q u a l i t y .  

L i t t l e  d e t a i l e d  me teo ro log ica l  da t a  a r e  
a v a i l a b l e  i n  t h e  immediate a r e a  of t he  s tudy bas in ,  
The n e a r e s t  manual ra in  gauge i s  l oca t ed  south  of 
HcCowan Lake between Harmony M i l l s  and i i e s t f i e l d .  
S e v e r a l  r a i n  gauges a r e  l oca t ed  wi th in  approximate ly  
50 km of t h e  d ra inage  bas ins  and may be u s e f u l  in 
de t e rmin ing  the e x t e n t  and magnitude of l a r g e  
s torms.  riutomatic r eco rd ing  r a i n  gauges should be 
i n s t a l l e d  a t  t he  e x i s t i n g  s i t e  sou th  of PlcGowan Lake 
and a t  new s i t e s  i n  North Brookf ie ld  and near  Round 
Lake. Exact  l o c a t i o n s  o f  t h e s e  r a i n  gauges a r e  to  
be  determined by f i e l d  reconnaissance  (Table  7 ) .  

Est imated f lows 

Es t ima ted  average  monthly flows a t  each of the  
t h r e e  s t a t i o n s  w i th in  t he  I J e s t f i e ld  River  d ra inage  
b a s i n  a r e  presented  in  Table  8. Resu l t s  of t he  
f requency a n a l y s e s  a s  a p p l i e d  t o  each sub-basin a r e  
p re sen ted  i n  Tables  9 through I I .  

Accuracy of r e s u l t s  

Tliere a r c  l i m i t a t i o n s  which must be recognized 
when e v a l u a t i n g  t h e  d a t a  p re sen ted  i n  Tab le s  9-11. 
I n s p e c t i o n  o f  the  d a t a  presented  in  Table  I 
i n d i c a t e s  t h a t  average  flows over s h o r t  d u r a t i o n s  
a r e  much more a f f e c t e d  by n a t u r a l  s t o r a g e  than 
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average  flows over longer d u r a t i o n s .  As a  r e s u l t ,  
e s t i m a t e s  f o r  s t a t i o n s  two and t h r e e ,  a l t hough  based 
upon a l l  a v a i l a b l e  e x i s t i n g  hydrologic  d a t a ,  must be 
regarded a s  t e n t a t i v e  and s u b j e c t  t o  v e r i f i c a t i o n  by 
a c t u a l  f i e l d  measurements. 

S i g n i f i c a n c e  of s t o r a g e s  

The West f ie ld  River  d ra inage  bas in  c o n t a i n s  a  
l a r g e  propor t ion  of s u r f a c e  s t o r a g e  ( l a k e s ,  swamps 
and r i v e r  channels)  r e l a t i v e  to  the t o t a l  land a rea .  
The l a k e s  a lone  occupy 8% of  the  a r e a  w i th in  t he  
boundar ies  of the  d ra inage  basin.  Consequently,  
s u r f a c e  water s t o r a g e  i s  ext remely  impor tant  i n  the  
Wes t f i e ld  River bas in .  

There a r e  no groundwater da ta  f o r  the d ra inage  
bas in .  However, the  under ly ing geology and the 
l a r g e  s u r f a c e  water s t o r a g e  c a p a c i t y  sugges t  t h a t  
s u r f a c e  water s t o r a g e  may have g r e a t e r  e f f e c t s  on 
t h e  q u a l i t y  and q u a n t i t y  of flows i n  the West f ie ld  
River  than does groundwater s to rage .  Th i s  hypothe- 
s i s  needs to be confirmed by f i e l d  i n v e s t i g a t i o n s  i n  
rhe  d ra inage  bas in .  

LAND USE PATTERNS 

General  informat ion 

The !&st f i e l d  River d ra inage  hasfn encompasses 
151 km2 ( 5 8  mi2) of mostly f o r e s t e d  land norti, of 
L ive rpoo l ,  Nova Sco t i a  (F ig .  1).  There a r e  seven 
l a k e s  which account f o r  89: (12 km2) of the  a r e a  
w i th in  the  d ra inage  bas in  boundary. Although most of 
t h e  land i s  f o r e s t e d ,  t h e r e  a r e  two smal l  communi- 
t i e s  (North Rrookf i e l d  L~?it Gest f i e l d )  which 1 i e  
w i th in  the d ra inage  bas in ,  and t h e r e  a r c  p r i v a t e  
dwel l ingq on the roads between the two commijni t i e s .  
There a r e  a l s o  a  number of summer r e s idences  irn 

Tupper Lake,  Tupper Long Lake, and Li t t l r  Ttrpper 
Lake. 

Zn the extreme sotittiern po r t i on  of t he  d r a i n a g e  
bas in  about 7 krn e a s t  of the  Town of Wes t f i e ld ,  
t h e r e  i s  a  municipal i n c i n e r a t o r  f o r  dones t i c  
r e f u s e ,  s e r v i n g  the nor thern  pa r t  of Oueens roun ty ,  
Domestic r e fuse  is burned, and the remainirlg 
non-combust i b l e  components a r e  land f  i l l e d  on - s i t e  . 
The l a n d f i l l  s t  t e  covers   bout 1.5-2.0 ha of land 
about 1 km from the West f i e l d  River .  

The f o r e s t  w i th in  the d ra inage  bas in  i s  
p r imar i ly  con i f e rous  with red sp ruce ,  balsam f i r ,  
hemlock, and white pine being the  dominant s p e c i e s  
(Bu l l ey ,  pe r s .  comm.1. On the average ,  t h e r e  a r e  
about 1-2 co rds  of hardwood per h a ,  w i th  red maple,  
wh i t e  b i r c h ,  and oak being the  predominant deciduous 
s p e c i e s .  

There have been no major f i r e s  i n  the d ra inage  
bas in  i n  r ecen t  h i s t o r y .  However, i n  the s u m e r  of 
1980, f i v e  forest;  f i r e s  were s t a r t e d  in  t he  d r a i n a g e  
bas in  by an u n i d e n t i f i e d  a r s o n i s t .  In each c a s e ,  
t h e  f i r e  was supressed before  more than an a c r e  of 
f o r e s t  was burned, but l o c a l  r e s i d e n t s  a r e  concerned 
t h a t  a  dry  summer coupled with an a c t i v e  a r s o n i s t  
could cause widespread f o r e s t  damage (Lawson, pe r s .  
corn.).  

There a r e  a  number of sma l l ,  abandoned g r a v e l  
p i t s  s c a t t e r e d  throughorit the  s tudy a r e a  which were 
used, e v i d e n t l y ,  i n  the pas t  f o r  road c o n s t r u c t i o n .  
There i s  one g rave l  p i t  s t i l l  i n  use on C r o m  land 
n o r t h  of the  Town of U e s t f i e l d .  



Fig.  1. The 
i n  t he  t e x t  
gauging s i t e  

a sub dreindge Basin Boundary 

/ Vain R o a t t ~  

Proposed Sirearnilow 1 

Cjes t f ie ld  d ra inage  b a s i n  i s  d e l i n e a t e d  by the  heavy b l ack  l i n e .  The th ree  sub-basins 
a r e  d e l i n e a t e d  by d o t t e d  l i n e s .  The s t a r s  numbered 1-3 i n d i c a t e  l o c a t i o n s  of sugges ted  
s .  

d i s cussed  
s t ream 



f i r i t o r i c a l  l a n d  u s e  information -- 

Tile T o m  o f  L i v e r p o o l  was s e t t l e d  In  The 
I 7 h f i ' i ,  n u t  t h e  a r e a  i n  t n e  v i c l n l t y  of  t h e  
W e s t f i e l d  R l v e r  was n o t  peraanenLly  s e t t l e d  u n t i l  
t i ~ t s  e a r l y  t o  -rd 1800% ( ( F a r r e l l ,  p e r ? ,  comm.). 
M o i r  of  tile Dermant.i:t r e s i d e n t s  In  t h e  d r a i n a g e  
b,~. i in were c o n c e n t r a t e d  s o u t h  o f  Tupoer Lakes ,  a s  
t h e y  a r t7  t o d a y ,  One exct.ptlr1-t was a  s m a l l  community 
of L>-31) p e o p l e  l o c a t e d  s o u t h  o f  Diirin Lake,  which 
g r , d u a l l p  d i s a p p e a r e d  a f t e r  tile 1 9 2 0 ' ~ ~  The e a r l y  
s e r t i e r s  p r a c c ~ c e t l  mlxed agriculture d ~ r r n g  t h e  
slimmer, 11.d *ere  i n v o l v e d  rn l o g g r n g  a c t i v i t i e s  f o r  
tlic r e i n a ~ i l d e r  of  t h e  y e a r .  h i r i n g  this p e r l o d ,  a l l  
o t  t h e  a c c e s s i b l e  a r e a s  1-1 t h e  d r a i n a g e  b a s i n  were 
selectively l o g g e d ,  u s i n g  h o r s e s  and oxen. The l o g s  
were f l o a t e d  down r l v e r s  and l a k e s  t o  any of  a  
number of  s m a l l  sawmills l o c a t e d  on s t r e a m s  i n  t h e  
so i i t i , c r~> p o r t l o n  o f  t h e  drar2:age b a s i n  ( S i l v e r ,  
p e l % .  iornm.1. 

A t t c r  about  1930, t h e  n i x e d  farmlng!lumber 
h a r v e s t i n g  way o f  l i f e  began t o  d i s a p p e a r  i n  t h i s  
a r e a ,  and is v i r t u a l l y  n o n e x i s t e n t  today.  ?luch of 
t h e  p r e v i o u s l y  farmed l a n d  is  n o t  i n  use  now, and 
abandoned o r c h a r d s  a r e  common i n  t h e  s o u t h e r n  
p o r t l o n  o f  t h e  d r a i n a g e  b a s i n .  i n t e n s i v e  f o r e s t  
h a r v e s t i n g  began i n  t h e  1970 ' s .  Logging i n  t h e  
c e n t r a l  p o r t i o n  o f  t h e  d r a i n a g e  b a s i n  was r e s t r i c t e d  
u n t i l  t h a t  t ime  b e c a u s e  t h e  t e r r a i n  is e x t r e m e l y  
rugged  and i n a c c e s s i b l e .  

P r o p e r t y  o w n e r s h i p  

Most o f  t h e  l a n d  i n  t h e  s t u d y  a r e a  is o w e d  by 
companies  o r  p r i v a t e  i ~ d i v i u d a l s  w i t h  f o r e s t r y -  
l r l a t e d  I n t e r e s t s  ( F l g .  2 ) .  Bowater-?Aersey Paper  
Company, t i e a d q u a r t e r e d  i n  L i v e r p o o l ,  o m s  482 o f  t h e  
!and w i t h i n  t h e  b o u n d a r i e s  of  t h e  d r a i n a g e  b a s i n .  
Cr,,wn l a n d  o c c u p i e s  5% o f  t h e  d r a i n a g e  b a s l n ,  S c o t t  
Paper  owns 2% o f  t h e  l a n d ,  and 8 %  o f  t h e  a r e a  is  
o c c u p i e d  by i n l a n d  l a k e s  ( B o r s e ,  L i t t l e  Tupper,  
Tunper ,  C r a n b e r r y ,  Tbnper Long, Round and Dur land)  . 
Y o i t  oi trle remalnli lg 3?% o f  t h e  l a n d  1s p r i v a t e l y  
owi~ed ,  a l t h o u g l l  K i r k  1 , i n i t e d  and George Eddy Company 
owq r e l a t i v e l y  s m a l l  p o r t i o n s  o f  f o r e s t e d  l a n d .  

h:ost o f  t h e  n o r t i l e a s t e r n  and i j e s t e r n  s h o r e  o f  
Tupper Lake was s u b d i v i d e d  f o r  summer o r  year-round 
homes by CanadIan E s t a t e  Land Company o f  Toronto  
j s e c  s e c  t r o n :  R e c r e a t i o n a l  u s e s ) .  

F o r e s t r y  p r a c t i c e s  

F o r e s t  s p r a y s :  Al though s u b s t a r i t i a l  a c r e a g e  i n  
Nova S c o t i a  h a s  been s p r a y e d  w i t h  h e r b i c i d e s  and 
p e s t r c ~ d e s ,  none h a s  been used on rhe  f o r e s t  i o  t h e  
s t u d y  a r e a  (IJaugh, p e r s .  c o r n , ) ,  However, w i t h i n  8 
km of t h e  d r a l n a  e  b a s i n ,  s e  e r a 1  h e r b i  i d e s  
( B r u s i ~ k  i l e r  9 6 6 ,  Round d.p&s K r e e - l t e 6 ,  
V e l p l r &  were f i e l d  t e s t e d  i n  1980. Because of  
tilt, p r o x l m l t y  of  t h e  f r e l d  t r i a l s  t o  t h e  d r a l n a g e  
b a s i n  and t h e  a e r i a l  method of  a p p l i c a t i o n ,  some 
s p r a v  c o u l d  have d r i f t e d  o n t o  t h e  s t u d y  s i i e  i n  
1980. 

S i n c e  s p r u c e  budworm is  n o t  a  problem l o c a l l y ,  
n o  p e s t i c i d e  s p r a y i n g  is a n t i c i p a t e d  i n  t h e  
f o r e s e e a b l e  f u t u r e  (%ugh,  p e r s ,  corn-,). However, 
b o t h  Bowater-?lersey and t h e  Nova S c o t i a  Department 
o f  Environment i n d i c a t e d  t h a t  h e r b i c i d e s  might be 
u s e d  i n  t h e  d r a i n a g e  b a s i n  i n  t h e  n e x t  few y e a r s  
(iJaug11, v e r s e  corm,;  B ~ ~ l i e y ,  p e r s .  comm.). S i n c e  
a l l  s p r a y  a c t i v i t i e s  must be approved by t h e  
P r o v i n c e ,  t h e  Nova S c n t i a  Department of Environment 

can p r o v i d e  t h e  most up-to-date f o r e s t  s p r a y  
i n f o r m a t i o n .  

F o r e s t  h a r v e s t i n g -  4s  tile l a r g e s t  s r n g l e  owner 
o f  l a n d  rn tile w a t e r s h e d ,  Ilo+ater-P.lerseyis a c r i v i -  
t r e s  c o u l d  have a  r o n s t d e r a h l c  e c f e c t  on l o c a l  w a t e r  
q c i a l ~ t y .  Bowater-'lersev lias o p u l n  and p?pr r  m l l l  
r n  L l v e r p o o l  producing a p p r o x ~ m a t e l y  180 GOO t o n s  of  
paper a e r  y e a r ,  and ~ t  a l s o  o p e r a t e s  a  sawmil l  m 
Br idgewater .  S i n c e  1978, t h e  1 :es t f Ie ld  Rlver  
d r a l n a g e  b a s ~ n  has  been e x t r e m e l y  ~ m p o r t a n t  1.1 
s u p p l y i n g  t h e  pulpwood and l o g s  f o r  Rowater -Fersey ' s  
o n e r a t i o n s .  Both i n  1979 and In ?980,  a p p r o x i m a t e l y  
180 ha of  f o r e s t  were l l a r v e s t r d  1n t h e  a r a i n a g e  
b a s i n ,  and In 1981 i t  r s  anticipated t h a t  about  120 
na w l l l  be logged ,  m o s t l y  n o r t h  of  Round 1,ake- 
Harvesting p l a n s  a r e  n o t  f o r m u l a t e d  beyond 1981, bu t  
t h e  a r e a  w i l l  undoubted ly  remain an Impor tan t  s o u r c e  
o f  wood f o r  a t  l e a s t  LO v r  (:lamhold t ,  p e r s .  comm.), 

Each a r e a  t h a t  i s  c l e a r c u t  is s e r v i c e d  by a  
road  of s u f f i c i e n t  s i z e  to  handle  heavy equipment 
and l o g g i n g  t r u c k s .  Wherever t h e s e  r o a d s  c r o s s  a  
s t r e a m ,  a  wooden b r i d g e  is c o n s t r u c r e d  to  
a c e o r n o d a t e  l o g g i n g - r e l a t e d  t r a f  f i e .  ilovcver , when 
r o a d s  c r o s s  marshy,  low- ly ing  a r e a s ,  m e t a l  c u l v e r t s  
a r e  u t i l i z e d  whenever p o s s i b l e  because  t h e y  a r e  
r e l a t i v e l y  i n e x p e n s i v e ,  

C l e a r c d t t i n g  is t h e  o d y  harvesting method t h a t  
h a s  been p r a c t i c e d  by Bowater-t4ersey i n  the  water -  
shed s i n c e  1970. Al though the  Uova S c o t i a  
Department of  Lands and F o r e s t s  recormends t h a t  a  
3 0 3  b u f f e r  s t r i p  be r e t a i n e d  i n  logged a r e a s  
a d j a c e n t  t o  s t r e a m s  and l a k e s ,  Bowater-Yi-rsey 
f r e q u e n t l y  does  n o t  fo ' r  w t lais  recommendation.  
flowever, t h e  Compary s t a t e d  t h a t  a  g r e a t  8 r a l  of 
c a r e  is t a k e n  &en c u t t i n g  n e a r  a  s t r e a m  o r  l a k e  to  
a v o i d  damaging t h e  t e r r a i n ,  

Bowater-Hersev b a s  found t h a t  n a t u r a l  
r e g e n e r a t i o n  is a d e q u a t e  t o  r e f o r e s t  i t s  r u t o v e r  
l a n d ,  s o  it does  n o t  c o n d ~ c r  any r e f o r e s t a t i o n  
a c t i i i t i e s  i n  t h e  a r e a ,  nor  r s  any  of i t s  p r o p e r t y  
f e r t i l i z e d  t o  enhance growch, 4s n r e v i o u s l v  
d i s c u s s e d ,  t h e  Company i s  c o n s i d e r r n g  h e r h z c i d e  
s p r a y i n g  to  s u p r e s s  growth of deciduous s u e c r e s ,  but  
i n d i c a t e d  t h a t  it w i l l  c o n t a c t  t h e  X.S. k p t .  o f  
Environment b e f o r e  embarking on a  s p r a y  program 
( R u l l e y ,  p e r s .  c o r n . ) .  

S c o t t  Y a r i t i m e s  L t d .  o m s  two b l o c k s  of  land 
w i t h i n  t h e  st t idy a r e a ,  one s o u t h  of  Durland Lake and 
a  s m a l l e r  s e c t i o n  soutIi of Smith Camn Lake ( F i g .  2). 
The f o r e s t  on t h e  land  s o u t h  of  D u r i a r ~ d  Lakc has n o t  
been h a r v e s r e d  i n  3 0 - 4  y r ,  but  S c o t t  is now i n  t h e  
p r o c e s s  of  c o n s t r u e r i n g  a  road t o  the  n r e a .  i t  
i n t e n d s  t o  begin  s e l e c t i v e l y  h a r v e s t i n g  b locks  of  
l a n d  (removing about  39% o f  Lhe f o r e s t )  i n  simmer 
1981 (unknown a t  n r e s e n t  i ~ i i e t h e r  t h i s  operation was 
~ n i t l a t e d ) ,  whlch mil c o n t r n u e  f o r  3-4 y r .  Tke 
S c o t t  l and  s o u t h  of  Smith Camp I a b e  was h a r v e s t e d  i n  
a  s i m i l a r  manner m 1978, S c o t t  does  no t  p lan  t o  
r e t u r n  t o  t h a t  s e c t i o n  of  l and  i n  t h e  n e x t  5 y r  
( H u r r a y ,  ;7rers. r o m . ) .  

There  a r e  t h r e e  s i g n i f i c a n t  b locks  of  Crown 
l a n d  i n  the  d r a i n a g e  b a s i n  ( F i g .  2) The land  n o r t h  
o f  Hen Lake h s  n o t  been r e c e n t l y  logged ,  and is 
c o v e r e d  p r i m a r i l y  by s c r u b  v e g e t a t i o n .  Near t h e  
c e n t e r  of t h i s  s e c t i o n  of Crown l a n d ,  on che road 
between North B r o o k f i e l d  and I Jes tEle l r l ,  t t ~ r r e  is a  
g r a v e l  p i t  p r o v i d i n g  g r a v e ?  h r  road c o n s t r c l c t i o n  i n  
t h a t  g e n e r a l  a r e a .  The Crown land  a i i i a c e n t  to  
Halfway Brook i s  p r i m a r i l y  sof twood,  i ~ l i i c h  I%?s been 



Fig .  2. P rope r ty  o -mer sh ip  i n  the Wes t f i e l d  d r a inage  system i s  indicated by t h e  v a r i o u s  shadings .  
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. i ~ , ~ i - * r . r  i : :  b l o c k s  ovi-r tiic.  Last !i y r - .  A f t e r  
; , , I : -  . I S . - , I  i , I ) : ,  ti!:. r1e;ircut a r e a s  have been r c i o r c s t e d  
, :iy s i ~ c  prc;) ,?rntion f:,iioweci by s e c ~ d l i n g  
;) 1 . t l l !  i I!):, or by s c l e c  t i u e l g  rernwin,: soilre t r e e  
sciz?l i n g s  to ???~nnce g ro~~ i r i l  of  t he  remaini-g t r e e s - .  

?lie l,~r::est block of Crown l a n d ,  noriilwes: of 
( : r - i? , ihe i ry  I,;:ke, ILcs wit.hln t h e  boundar ies  of t h e  
1'1 c::;ls;inr River ?,lanage;nc'nt Uni t ,  I n  c o n t r a s t  t o  the 
r e s t  of tile d ra inage  basii i ,  t h i s  ;area i s  about 7 i Z  
lri~rdwood, i~ l i ic i i  i s  harves ted  e i t l i e r  by c i e a r c u t t i n g  
s  s  o r  by six!;.ctivelv removiiig about 50% of 
t l i i .  trtaes ii: sr:;iil blot'ks (R ice ,  p e r s ,  comn.). 

F u r i l s i  ii;irve.;t",:ig oii p r i v a t e l y  owned land i s  
restricted to  s e l e c t i v e  logging of t imber and 
pulpwood, Th i s  w i l l  probably con t inue  to  be the  
h a r v e s t i n g  method employed oil t he se  l a n d s ,  because 
c l e a r c u t t i n g  r e q u i r e s  s p e c i a l i z e d  and expensive 
e q i i i p n e n t  ( S i l v e r ,  pers. ,  corm,).  

' l r .  %. S i l v e r  of North Brookf ie ld  or-ins and 
1nter la ; rLent ly  o p e r a t e s  a  smal l  sawmill  oq the  
e a s t e r n  i l iore  o f  I i t i l e  Tupper Lake, which he uses  
most ly  t o  saw t imber  elst on h i s  own land ( S i l v e r ,  
.per%. c o r n . ) .  Th i s  i s  t h e  on ly  sawmill  i n  t he  
d r a i n a g e  b a s i n  today. 

?fi l l ing 

There  a r e  no a c t i v e  mine4 g r t h i n  the  d ra inage  
b a i r t l ,  oo r  *as mining an impor tant  a c t i v i t y  
h r s r o r i c a ' l l y .  liowever, gold  was once mined 
c o n i m e r c ~ a l l y ,  and the  s h a f t  of tile o l d  mine i s  
lo t  a t e d  near  t he  West f ie ld  R ive r ,  a s  a r e  s e v e r a l  
emall  p i t s  from which gold was presumably e x t r a c t e d  
i O ' K r : l l v ,  p e r s .  co rn . ) .  Yining a c t i v i t i e s  could 

i i xa i e  153 :he f u t u r e ,  because the e n t i r e  southern  
p o r t l n n  of t he  d r a i n a g e  bas in  i s  l i c e n s e d  to  S h e l l  
Canada I,td, f o r  base meta l  e x p l o r a t i o n ,  and 
e x p l o r a t o r y  a c t i v i t i e s  a r e  i n c r e a s i n g  in  t h a t  a r ea .  
4 p r l v a t c  o p e r a t o r  considered  e s t a b l i s h i n g  a  s i l v e r  
n i r r n g  o p e r a t r o n  a t  Round Lake du r ing  the  f i r s t  year 
o f  t h e  s ~ u d u ,  

The geology of the  d r a ~ n a g e  bas in  is an 
iTn~mrtant  f a c  Lor a f f e c t i n g  the s t ream ac i d i f i c a t i o n  
p r o ~ e s s  hecatise the u d e r l y m g  bedrock does not  
provrde  a  sou rce  of bu f f e r r ag  h n s  f o r  ground o r  
s u r f a r c  wa te r s  i n  tbe  area .  The no r tne rn  po r t i on  of 
t h e  d r a l q a g e  bas in  i s  unde r l a in  by g r a n i t i c  bedrock, 
c o n t a r n i n g  d e p o s i t s  of copper ,  t ungs t en ,  t i n ,  and 
g o l a .  Tne g r a n i t e  r s  h igh ly  weathered,  and a s  a  
r e s u l t  of t h i s  weather ing some m e t a l l r c  specie.; 

cou ld  be p re sen t  i n  unusual ly  hrgh c o n c e n t r a t i o n s  
( L y t t i e ,  p e r s .  c o r n , ) .  The sou the rn  p o r t i o n  of the  
d ra r - t age  bas rn  i s  unde r l a in  by the  s l a t e - l i i t e  
mepdma format ion,  Where the  g r a n i t e  ha-$ rnrruded 
the  meguma, t h e r e  i s  a  high aeg ree  of m i n e r a l i z a t i o n  
hiltil t u n g s t e n ,  t i n ,  and molybdenum commonly found, 
wr th  s l l v e r  and gold  o re sen t  a s  minor e l e ~ e n t s ,  
These m i n e r a l s  a r e  t y p i c a l l y  found lri s ~ ~ l f u r - b e a r i n g  
o r e s ,  which could c o n t r i b u t e  t o  the acidic s u r f a c e  
u a t e r  c o n d i t i o n s  by slow o x i d a t i o n  of s u l f u r  i n  the  
bedrock.  Snere  is a l s o  a  l a r g e  q u a r t z  veiri i n  the 
meguma format  on con ta rn ing  cons ide rab le  q ~ a n t i t  i e s  
o f  a r s e n o - p y r i t e ,  which could aLso c o n t r i b u t e  to  
a c i d i f i c a t i o n  of s u r f a c e  Haters .  Both the  g r a n r t i c  
and the  meguma format ions  a r e  h ighly  a:umlnrzcd, and 
can cause  unusual ly  h igh  aluminum l e v e l s  i r ?  s u r f a c e  
w a t e r s  ( L y t t l e ,  p e r s .  comm,). 

Although mixed farmrng das o ~ i  e  the prcdomrnant 
form of l i ve l ihood  in tile d ra lnage  bas r - ,  agr l c u l -  
t u r a l  a c t i v i t i e s  a r e  r e l a t r v e l g  Lnimporailt today. 
There i s  only one o b v i o ~ s l v  ac t l v e  farm I- the 
d r a i n a g e  basrfi, a  smal l  8 a i r y  ope ra t lop  In North 
Brookf ie ld .  Thei r  f i e l d s  a r e  probably limed to 
reduce a c i d i t y ,  and o t h e r  d g r ~ r , ~ l t u r a l  c l>ev ica l s  
{ p e s t i c i d e s ,  h e r b i c i d e s ,  and f e r t r l i z e r s )  may be 
used,  However, t h e r e  a r e  probably l e s s  t h a n  100 ha 
under c u l t i v a t r o n  in  the e n t r r e  d ra inage  basrri, 
because the remainder of the  old farms a r e  e i t h e r  
abandoned or occuoied by e l d e r l y  ex-farmers dho ino 
longe r  farm the land.  Other than the farm, in Fcorth 
Brookf i e ld ,  a g r r c u l t u r a l  a c t r v i t i e s  i? the s tudy 
a r e a  a r e  r e s t r i c t e d  to gardening and to  t h e  w e  of 
o l d  h a g f i e l d s  a s  pas ture  land f o r  smal l  nr~mbers of 
cows and ho r ses ,  

Rec rea t iona l  u ses  

The f o r e s t  c o ~ e r  a~nd rugged topography rn che 
d ra inage  bas ln  make the a r ea  ideally s u i t e d  f o r  
hunt ing  and f i s h i n g ,  Moose a r e  s ca rce  IP tlie a r e a ,  
s o  b ig  game hunt ing i s  r e s t r i c t d  to  bear and d e e r .  
Ruffed g rouse ,  ddckss,  woodcock, and snow~hoe ha re  
a r e  the  smal l  game s p e c i e s  hunted in  the  a e a .  
O v e r a l l ,  however, t he  a r ea  i s  not  he2vi:y irrt~ited 
because of r e s t r i c t e d  a r c e . ; s l b i l i t y  ( i l a g s t a f f ,  w r s .  
corm. 1. 

Recrea t iona l  f i s h i q g  i s  con-ent ra ted  or. ;nz 
s t reams in  the d ra inage  bas in ,  a l t hough  the l a k e s  
have been fist led more 1 , -avi ly  I n  r ecen t  years .  
Brook t r c u t  (Sa lve l in t ,  _ i o n t i n a l i s ;  r s  tile nr inc  i p a l  
game spec i e s  i n  bo th  Lakes and s t r eams ,  and yel low 
perch !- f l a v e s c e n s j  a r c  angled to  a l e s s e r  
e x t e n t  i n  the  l a k e s ,  A t l a n X c  salmon isdllno s a l a r )  
a r e  f i shed  in  the West f ie ld  R lve r ,  primarily by 
l o c a l  r e s i d e n t s  ( i h g s t a f f  , p z r s .  corm. ) , 

The development of : a d  f o r  s?jnmer 1-or~es and 
c o r t a g e s  c o n s t i t u t e s  a  r e l a t i v e l y  new r e c r e a t i o n a l  
use of land 11 the  ijater.,netl. There 1s  .r mcdest 
number of coLtages on Tupper Lake, L i t t l e  T u p ~ e r  
Lake, anti Topper tong Lake* Eiosrever, a i l  o t  the land 
a long the western and nortileas:i.rn shore  of 7u;)per 
Lake tiis been r e c e n t l y  subdivided f o r  s t ~ ~ ~ c r  o r  
year-round r e t i r emen t  homes by Canadian E s t a t e  Land 
Company of Toronto (Fig .  2 ) .  One hundred and f o r t y  
l o t s  nave been surveyed, 85 of A i c h  a r e  on the 
l akeshore .  V i r t u a l l y  a l l  of t he  l o c s  have been 
s o l d ,  some homes have been b u i l z ,  ana o t h e r s  a r e  
under c o n s t r u c r i o n .  Each of t hese  dwelling.; b z l l  
iiave a  s e p a r a t e  s e p t i c  System f o r  t r e a t i n g  i t s  
m s t e w a t e r  (Medn~ck,  ne r s .  cowm,). There 1s 
s p e c u l a t l n n  i l la t  the  southwestern  shore  of Tupper  
Lake w i i l  a l s o  even tua l ly  be s b b d i v ~ d e d  fo r  
development (Magstaf f ,  pe r s .  coinm.), 



The a u t h o r s  wish  t o  acknowledge  t h e  a s s i s t a n c e  
o f  the f o l l o w i n g  i n d i v i d u a l s  who p r o v l d e d  m f o r -  
matxon  t h r o u g h  p e r s o n a l  d i s c u s s i o n % :  T. B u l l e y ,  
Bowater-Mersey P a p e r  Go., L i v e r p o o l ,  N.S.; F. 
F a r r e l l ,  N.B. P r o v i n c i a l  A r c h i v e s ,  F r e d e r i c t o n ,  
N . B . ;  R.  Lawson, N.S. Dept .  o f  Lands  and  F o r e s t s ,  
M i l t o n ,  N.S. ;  N. L y t t l e ,  N.S. Dept .  o f  Mines and 
E n e r g y ,  H a l i f a x ,  N.S.; S. ? l e d n i c k ,  Canad ian  E s t a t e  
Land Co., T o r o n t o ,  Ont. ; R. H u r r a y ,  S c o t t  Y a r i t i m e s  
L t d . ,  h b e r c r o m b i e ,  N.S.; G.  O ' R e i l l y ,  8.S.  Dept .  o f  
* i r n e s  and  E c e r g y ,  H a l i f a x ,  U.S.; V. R i c e ,  N.S. Depc. 
o f  Lands  and  F o r e s t s ,  Y i l t o n ,  N.S.; R. S i l v e r ,  
N. B r o o k f i e l d ,  X.S.; D. g a g s t a f f ,  H u w d t ~ r - H e r s e y  
I'aper Co., L i v e r p o o l ,  N.S. ; S.  Wamboldt, &wate r -  
Merc;~-v P a p e r  Co. ,  C a l e d o n i n ,  V . ? . ;  i). & u g h ,  N.S. 
D e p t .  of  F n v l r o n m e n t ,  H a l i f a x ,  "is. 

R. 1,. S a u n d e r s  and  6 ,  L. L a c c n i x  rev iewed  t h e  
m a n u s c r i p t .  J. H u r l e y  and  R. Fawkes t y p e d  i t ,  F. 
Cunningham r e p h o t o g r a p h e d  t h e  maps, and R.  G a r n e t t  
d i d  t h e  e d i t i n g .  
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i I I .  A v ~ > r i i g c  i j i l ~ i i i i ~ l  low ;?nd Ilia11 fLow r a t e s  f o r  Hedway, Laklavr, and Mersey R i v e r s ,  jL/s /kmL ; 
1 i f  t.1-s jwr st,ci>nd per  siji!:ire k i l o m e t e r  of s t r e a m  c r o s s - s e c t i o n ) .  

Flow 
2 

D u r a t l o n  of d i s c h a r g e  ( d j  j l / s / k r n  ) 
S t a t ~ o n  c o n d i t i o n  1 3 7 1 0  30  60  90 P e r i o d  of r e l o r d  

Medway -- 

;J;sEO~:" Lo GI 2.84 2.99 3 *  18 3.33 4.23 5.74 7.32 1916-1979 
( 1 3 9 0 k m "  High 120 116 109  103  78.9 64.2 56.7 

O l f i ~ W 3 ~  Low i , i 5  1 . 20 ! - 2 8  1.36 2.12 1 .43  5. i 9  1964-1978 
( 7 2 8  km2) High 185 i 66 133  118 82.7 65.2 55.6 

klc-rsey 
0 i ~ 3 0 0 3 "  Low 7.56 11.6 14.9 15.5 19.0 20.8 21 - 8  1956-1 978  
( 1 9 6 0  km2) High 8 3  70 61. l 58.9 46.8 41.2 39, 3 

J ~ E D C B ~ '  LOW 3.10 3.26 3.38 3.49 4.18 6 .10  7.15 1970-1979 
( 7 2 3  km2) High 106 105 100  95.5 76.2 63 .0  57 ,4  

0 1 ~ 0 0 0 7 '  Low 2.75 2.95 3.31 3.51 4.59 6.14 7.57 1469-1979 
( 2 9 5  km2) High 157 146 126 114 81 64 56.6 

- - -- 
a E n v i r o n m e n t  Canada S t a t i o n  number.  

T a b l e  2. Flow s t a t i s t i c s  f o r  t h e  Xedway River a t  C h a r l e s t o n ;  d r a i n a g e  area 1390 km2, 
S t a t t o n  no. 01EE001. 

i'Low ".;e;in S t a n d a r d  Minimum >laximum Seiii:)le 
Flow d u r a t i o r l  f l o w  d e v i a t i o n  f l o w  f l o w  p e r i o d  

coildi t i o n  ( d )  ( t i s / k m 2 i  ( L / s / h 2 )  (L/s/kin2) (L / s /km2)  ( y r )  Type of cin;ti y s  i s 

Low 1 
3 

Jan .  Feb.  Mar. - - - 

b 3 . 1  3 7 - 1  L4.4 

!20 5% 3 60 460 
110 51.3 58 430 
109 44.6 55.4 3 53 
103 39.0 53.3 312 

78.9 20.3 44.2 161 
64 .2  13.7 42.8 108- 8 
56.7 i 1 . 5  35.7 85.7 

2 
?lean month ly  r u n o f f  (L/s/knl  ) -- 

& llay - J u n e  J u l y  Aug. S'pt, 

57.9 36.7 20.8 1 2 - 2  8 - 2  8 .8  

Oc t .  - 

16.0 

Anilua 1 
Nov. Dec, mean - -- 

"~ ina i l e s t  o b s e r v e d  d r o u g h t .  
bl:dxlmm I l k e l i h o o d .  



T;tbLe 3. Flow s t a t i s t i c s  f o r  t h e  Medway River  a t  Narmony H i l l s ;  d r a i n a g e  a r e a  342 km2, 
S t , i t i o n  no .  01EE002. 

Flow Mean Standard  Minimum Maximum Sample 
Flow d u r a t i o n  f l o w  d e v i a t i  n  f l o w  9 f l o w  p e r i o d  

c o n d i t i o n  ( d )  (L/s/km2) (L/s/km ) (L/s/km2) (L/s/km2) ( y r )  Type of a n a l y s i s  

Low 1 
3 
7 

10 
3 0  
6 0  
9 0 

H i g h  1 
3 

J a n .  Feb. P a r .  - - -  

37.8 31.4 37.0 

Mean monthly runof f  (L/s/km2) - 

Gumbel I! Ia 
Gt1mbt.1 1 11~1 
Ctimbel I1  i" 
Gumbel I l i a  
Gumbel 1 1 1 ~  
Gumbel 1 1 1 ~  
Gumbel I1 la 

G u m h e l  1 
Gumhel I 
Gumbel I 
Gumbel I 
Gumbel I 
Log normal 
Log normal 

Arumla 1 
Nov. Dec. mean - - - 

30.4 41.6 27.4 

al?aximum l i k e l i h o o d .  
b ~ m a l l e s t  observed d r o u g h t .  

Table  4. Flow s t a t i s t i c s  f o r  the  iaHave River  a t  West K o r t h f i e l d ;  d r a i n a g e  a r e a  1250 
km2, S t a t i o n  no. 01EE001. 

Flow Mean Standard  Minimum Maximum Sanple  
Flow d u r a t i o n  f l o w  d e v i a t i n  f l o w  9 f l o w  p e r i o d  

c o n d i t i o n  ( d )  ( ~ / s / k n r ' )  (L/s/km ) ( ~ / s / k a ~ )  (L/s/km2) ( y r )  Type of  analysis 

Low i 
3 
7 

10 
3 0  
6 0  
9 0 

Gumbel I1 
Gumbel I Ifa 
dumbt.1 11 Ia 
Cumbe1 I1 I" 
6:lmbeL 11 1" 
Gumbel ITIa 
Gumbel 111~ 

Gumbel I 
Gumbel 1 
Gumbel I 
Gumbel 1 
Gumbel I 
t o g  normal 
Log normal 

2 Mean monthly r u n o f f  (Lfs lkm ) 

Annua 1 
.Jan. Feb. Mar. % _l t.iay j u n e J  & Sepr. Oct, -0% Dec. mean - - - 

d ~ i n n l l e s t  obsersed  d r o u g h t .  
bb:.~ximtm l i k e l i i ~ o o d  . 



Tahle  5. Flow s t a t ~ s t ~ ~ s  f o r  the LaHave Rlver above f lu rgan ' s  F a l l s ;  d r a ~ n a g e  a r e a  7 2 3  
km2, S t a t i o n  no. 01EF003, 

-- 

Flovi Mean S t a n d a r d  Minimum Maxrmum Sample 
Flow d u r a t i o n  f l o w  d e v i a t i o ~  f l o w  f l o w  p e r i o d  

c o n d i t i o n  ( d )  ( ~ / s / k m ' )  ( ~ / s / k m 2 )  (L/s/krn2) (L/s/km2) ( y r f  Type of a v ~ a l y s i s  

t o w  1 1.15 0.981 0.038 - i 4 Gumbel I I a  
3 1.20 1,014 0.044 - 14 Gumbel iia 
7 1,28 ! ,075 0,0&5 - 1 4  Gumbei I T a  

10 1.36 1.149 0.046 - 14 Gumhel ITa 
30 2.12 1.843 0.100 - 1 4  Gumbel 11" 
6 0  3 .43  2.900 0.183 - 1 4  Gumbel 11" 
9 0  5.19 3.581 0.196 - 1 4  Gumhel LI '  

l i rgh  i 185 61,5 8 5 295 1 5 C b m b e l  1 
3 165.7 52.4 82.7 2 59 15 1,og ~e a rso 11 1 1 it' 
7 133 3L.4 75.9 186 15 3 P a r a  Lognom,tl 

I 0 118.4 24.9 713.6 166 15 ~ o g  p e a r s o n  illb 
30 82.7 11.9 5,.4 1 Oi 15 Log normal 
60 65.2 9.28 43.6 81.5 15 Log n o r ~ a i  
9 0 55.6 10.22 35.2 73.3 1 5  Log normal 

Wean month ly  r u n o f f  ( t / s / k m 2 )  

Annua 1 
J a n ,  Feb. Mar. Apr. May june a AUg. Sept. O L ~ .  hov. Dec. mean - -- 

a ~ n l a l l e s t  observed  drougi i t .  
b~axiintml L i k e l i h o o d .  

S t a t i o n  Dra inage  a r e a  
no. D e s c r i p t i o n  (km2)  

1 W e s t f l e l d  Rrver  neor W e s t f i e l d  141.6 
2 Noose P i t  Brook above Tupper Lake 12.7 
3 Round Lake Brook below Round Lake 48.8 



T a b l e  7 .  E x i s t i n g  r n e t e r o i o g ? ' ~  s t a t i o r i s  n e a r  t h e  W e s t f i e l d  R i v e r  d r a i n a g e  b a s i n .  

S t d i i o i i  E l e v a t i o n  P e r i o d  Type of 
Name KO.  k t  . Long. (m) of r e c o r d  o b s e r v a t i o n  

Bear  R i v e r  8 2 0 0 5 0 0  4 4 "  3 4 '  

B r i d g e w a t e r  8 2 0 0 6 0 0  4 4  2 4  

Greenwood 8 2 0 2 0 0 0  4 4  5 9  

S p r i n g f i e l d  8 2 0 5 2 0 0  4 4  4 0 

T o t a l  p r e c i p i t a t i o n  

Tempera tu re  
T o t a l  p r e i l i p i  t a t i o n  

S y n o p t i c  r e p o r t  
Hour ly  w e a t h e r  
t e n l w r a t u r e  
T o t a l  p r e c i p i t a t i o n  
R a t e  o f  r a i n f a l l  
Snow s u r v e y  

'Total p r e c i p i t a t i o n  

Tempera tu re  
T o t a l  p r e c i p i t a t i o n  

T o t a l  p r e c i p i t a t i o n  
Tein pi! r  i i  I ilr e  
To t  ;ti ix- e,- i pi t ;I t 1 c i  I >  

T a b l e  8 .  Average month ly  f l o w  estimates (L/s) f o r  i j e s t f r e l d  R l v e r  s d b - d r a r n a g e  b a s ~ n s  ( F r g .  1 ) .  

Ar?ua i  
S t a t l o n  a n  Feb. Mar. Apr. Y?"ayuune J u l y  Aji; .  S e p t .  O c t .  Not. & c .  a v e r a g e s  

- 

W e i t f l e l d R i v e r  6 1 6 4  5252 6 2 8 5  8 1 3 6  5195 2 9 4 4  1717 1 1 5 9  1 2 4 9  2 2 6 5  4 4 4 5  6 1 1 5  4 2 3 3  

?foose P i t .  Brook 4 8 0  3 9 9  4 7 0  710 4 4 1  229 128 91 .4 1 0 9  2 0 0  386 528 3 4 8  

Round Lake Brook 2 1 1 7  1 8 1 0  2 1 6 6  2 8 2 5  i 7 9 1  1 0 1 5  5 9 5  4 0 0  4 3 0  7 8 :  1 5 3 2  2 1 0 8  1 4 5 9  



Table  9.  Extreme flow e s t i m a t e s  f L / s )  f o r  the  CIestfield River  sub b a s i n  
n e a r  Wes t f i e ld  (F ig .  1 ) ;  d ra inage  a r e a  141.6 km2. 

Re t u r n  
Flow per iod Durat ion  of d i s r h a r g e  (d )  

c o n d i t i o n  ( y r )  1 3 7  10 30 60 90 

Low 1.01 
1. l l  
1.25 
2.00 
5.00 

10.00 
20.00 
50.00 

io0.00 

High 

Table  10. Extreme flow e s t i m a t e s  ( L / s )  f o r  Moose P i t  Brook above Tupper 
Lake ( F i g .  1); dra inage  a r e a  12.7 km2. 

Re t u r n  
Flow per iod Durat ion  of d i s c h a r g e  ( d )  

c o n d i t i o n  ( y r )  i 3 7 10 30 60 90 

Low 1.01 
i . l l  
1.25 
2.00 
5.00 

10.00 
20.0 
50.0 

100.0 



Table Il. Extreme flow esticates {L/S)  f o r  Round Lake Brook below Xoend 
Lake (FIE. I ) ;  drainage area 45.79 km2. 

Re turn 
Flow pr:lod Duration of discharge f d )  
condition (yr) 3 7 10 30 60 90 

Low 1.0: 
1 . i i  
i .  25 
2 , O O  
5-00 
10.00 
20.0 
50.0 
106.0 

High 1.005 
1.050 
1 . 2 5  
2.00 
5.00 

19-00 
2rs.00 
50,130 

lo0,on 

68 1 
356 
255 
119 
46'9 
28.0 
19.g 
1 3 -  7 
i i .  9 


