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MAGNITUDE OF FLOODS .- VANCOUVER ISLAND 

P R E F A C E  

This  r e p o r t  i s  a compilat ion of annual  f lood  series from 47 stream gauging 
s t a t i o n s  on Vancouver and Queen C h a r l o t t e  I s l a n d s .  A s  an  a i d  t o  f o r e c a s t i n g  t h e  
p r o b a b i l i t y  of occurrence of high f lows,  t h e  h i s t o r i c a l  annual f l o o d  series have 
been p l o t t e d  on log-extrema1 paper .  

A t  t h e  back of t h e  r e p o r t  i s  a t a b l e  g iv ing  t h e  50-year, 100-year and 200- 
year  f lood estimates obta ined  by f i t t i n g  f i v e  p r o b a b i l i t y  d i s t r i b u t i o n s  t o  those  
s t a t i o n s  wi th  a t  l eas t  10 yea r s  of record .  The d i s t r i b u t i o n s  used are: Gumbel I ,  
log-normal, t h r e e  parameter log-normal, power transformation-normal and log- 
Pearson 111. Unless o therwise  noted,  the f i r s t  t h r e e  d i s t r i b u t i o n s  have been 
f i t t e d  by t h e  method of maximum l i k e l i h o o d  only,  whi le  t h e  log-Pearson I11 d i s -  
t r i b u t i o n  has  been f i t t e d  by both t h e  method of maximum l i k e l i h o o d  and by t h e  
method of moments. The use r  i s  r e f e r r e d  to r e f e r e n c e ( 1 )  f o r  a d e s c r i p t i o n  of t he  
method used t o  f i t  t h e  power transformation-normal d i s t r i b u t i o n .  A summary of 
t he  per iod  of record ,  t he  h ighes t  peak flow, and corresponding runoff  a t  each 
s t a t i o n  is  a l s o  inc luded .  Envelope curves  of t h e  extreme maximum d a i l y  and in-  
s tan taneous  flows and a map showing t h e  l o c a t i o n  of most of t h e  stream gauging 
s t a t i o n s  complete t h e  r e p o r t .  

Source of da t a :  Most oE t h e  d a t a  were obta ined  from l i s t i n g s  of streamflows and 
s t a t i o n s  d e s c r i p t i o n s  t h a t  were produced from t h e  magnetic t ape  f i l e s  maintained 
by the  Water Survey of Canada. These l i s t i n g s  provide the  la tes t ,  r e v i s e d v e r s i o n  
of da t a  o r i g i n a l l y  publLshed i n  the  Surface Water Data papers .  

S e l e c t i o n  of streams: Included i n  t h e  r e p o r t  are streams having a t  least f i v e  
years  o r  more of f lood  record.  There are 44  s t a t i o n s  from Vancouver I s l a n d  and 
t h r e e  from t h e  Queen C h a r l o t t e  I s l a n d s .  

Compilation of d a t a :  One flow i s  given f o r  each year  of record  of a stream. 
This  flow i s  t h e  h i g h e s t  d a i l y  mean flow o f t h e y e a r ;  i t  i s  not t h e  ins tan taneous  
peak flow. Where incomplete records  were used, therecordsofneighbouring streams 
ind ica t ed  tha,t  t h e  p a r t i a l  record  pe r iod  co inc ided  wi th  t h e  t i m e  of h i g h e s t  f low.  

The flows of some streams have been modified e i t h e r  by s t o r a g e  dams o r  by 
d ive r s ions .  Br i e f  n 'otes about  known modi f ica t ions  are g iven  below the  t a b l e s  of 
f lows.  

Acciiracy of t h e  da ta :  Theflows are not  a l l  of equal  q u a l i t y .  F i r s t ,  no d i s t i n c -  
t i o n  has  been madebetweenthose flows obta ined  by d a i l y  s t a f f  gauge r ead ings  and 
those  ob ta inedbycon t inuous  r eco rde r s .  Second, t h e  h i g h e s t  peak f lows  are neces- 
s a r i l y  estimates t h a t  are obta ined  by extending t h e  upper end of a r a t i n g  curve.  
Of  course,  some r a t i n g  curves  are b e t t e r  de f ined  than  o t h e r s .  

The dra inage  a r e a s  have been redetermined s i n c e  t h e l a s t  p u b l i c a t i o n  of  t h i s  
r e p o r t .  There have been s e v e r a l  r e v i s i o n s .  

Calcu la t ions :  The mean flow and t h e  s tandard  dev ia t ion  g iven  below t h e  t a b l e s  
of  flows are t h e  a r i t h m e t i c  mean and t h e  unbiased s t anda rd  dev ia t ion  r e s p e c t i v e l y .  
The p l o t t i n g  p o s i t i o n s  are  determined by t h e  Weibull  formula: T = ( N  + l)/M. 

Flood frequency estimates, obta ined  by f i t t i n g  the  log-Pearson 111 d i s t r i -  
bu t ion  by t h e  method of moments, are presented  on t h e  frequency p l o t s .  

A no te  of caut ion:  'The use r  i s  caut ioned no t  t o  i n f e r  from t h e  uniform format 
used f o r  da t a  p r e s e n t a t i o n ,  t h a t  s h o r t  records  can  be  used w i t h  t h e  s a m e  assur -  
ance as t h e  longer  rlecords i n  p r e d i c t i n g  t h e  p r o b a b i l i t y  of high f lows .  

Reference (1) 

Chander, S . , S .K. Spo l i a ,  and A .  Kumar, Flood Frequency Analysis  by Power Trans- 
formation,  Jou rna l  oE t h e  Hydraul ics  Div is ion ,  A .S .C .E.  , November 1978. 



L'ETENDUE DES CRUES - L ' I L E  DE VANCOWER 

P R E F A C E  

C e  compte r e n d u e s t u n e  c o m p i l a t i o n d ' u n e s 6 r i e  a n n u e l l e d e s  47 s t a t i o n s  de jaugeage 
5 1 ' I l e  de Vancouver e t  2 les I l e s  de l a  Reine Char lo t t e .  Pour p r G d i r e l a p r o b a b i l i t 6  de 
rencont re  des  d 6 b i t s  de po in te  au maximum,las6rie  des  c rues  annuellesetchronologiques 
Btait developge s u r  pap ie r  log-extr6mal de p r o b a b i l i t 6 .  

Audos de ce compte r e n d u u n e t a b l e  d o n n e l e s e s t i m a t i o n s  des c r u e s p o u r 5 0  ans ,  100ans  
e t  200 ans ,  obtenues p a r  B t a b l i r  c inq  d i s t r i b u t i o n s  de p r o b a b i l i t g  pour cel les  s t a t i o n s  
ayant  observa t ions  p o r t e n t s u r u n e  p 6 r i o d e d e 1 0  ans  au  moins.Les d i s t r i b u t i o n s  u t i l i s g e s  
son t :  Gumbel I, log-normal, l o g - n o r m a l z t r o i s  pa ramt t r e s ,  l a c o n v e r s i o n  de l a  puissance- 
normale e t  log-Pearson 1I I .Aumoins  de n o t e r  autrement,  les t r o i s  premisres  ( d i s t r i b u t i o n s )  
on t  6 t 6  E t a b l i e s  p a r  l a  mgthode de p r o b a b i l i t 6  maximal seulement,  t a n d i s  que l a  d i s t r i -  
bu t ion  log-Pearson I11 a 6tG 6 t a b l i e  p a r  l a  m6thode de p r o b a b i l i t 6  maximal e t  a u s s i  p a r  
l a  mgthodedesmoments. En f a i s a n t  usage de c e l u i - c i  il f a u t  qu'on l i s e l a r 6 f 6 r e n c e  (11, 
au dessous,  pour une d e s c r i p t i o n  de l a  m6thode employ6e pour u t i l i s e r  l a  d i s t r i b u t i o n  
puissance d'agrandissement-normale. Aussi compris es t  un sommaire de l a  dur6e des  reg- 
istres, l e  d 6 b i t  de po in te  l e  p l u s  6lev6 e t  l ' i n t e n s i t 6  de 1'4coulement correspondant 2a 
chaque s t a t i o n .  Courbes d 'enveloppes au  maximum extrzme de ddb i t  quo t id i en  e t  d 6 b i t s  
maximum ins t an tangs  a u s s i b i e n  qu'une c a r t e  donnant l'emplacement des s t a t i o n s  de  jaugeage 
compl6t tent  l e  compte rendu. 

Source des  donn6es: La p l u p a r t  des  donn6es s o n t  obtenues d 'aprSs l istes des  d 6 b i t s  des  
courants  e t  p a r  les d e s c r i p t i o n s  des  s t a t i o n s ,  p r o d u i t p a r l a  c o l l e c t i o n  des  rubans mag- 
d t i q u e s ,  m a i n t e n u e p a r l a  D i v i s i o n d e s  r e l ev6s  hydrologiques du Canada. Ces l istes pour- 
v o i e n t l a v e r s i o n l a p l u s  r 6 c e n t e e t r 6 v i s 6 . e  des  donn6es,publ iEe originairementetintitul6e 
Donnges s u r  les  eaux de su r face .  

La s e l e c t i o n  des  cours  d'eaux: Cecompte r e n d u r a p p o r t e s u r l e s  c o u r s d ' e a u x a y a n t c i n q a n s  
au moins, o u p l u s ,  d ' enregis t rement .  I1 y a 44 s t a t i o n s S 1 ' I l e  de Vancouver e t  t r o i s  des  
Iles de l a  Reine Char lo t t e .  

La compilat ion des donn6es: Un dgb i t  s e u l  ( l e p l u s  h a u t e d e l a  moyennedudgbit  quo t id i en )  
sert pour chaque an de r e c u e i l l i r  des  donn6es; ce n ' e s t  pas  l e  dgb i tmax ima l ins t an tan6 .  
Quand on a u t i l i s 6  r e l ev6s  i m p a r f a i t s , l e s r e l e v E s  des  courants  v o i s i n s  m o n t r a i e n t q u e l a  
p6riode d 'enregis t rement ,  e n p a r t i e ,  s ' a c c o r d a i t  a v e c l e t e m p s  du d 6 b i t  maximal. L e s  bar- 
rages  e t  les d ive r s ions  p o u r v o i e n t u n e f f e t  modi f ian t  s u r l e s d 6 b i t s d e q u e l q u e s  courants .  
I1 y a quelques no te s  b r h r e s a u s u j e t  des  modi f ica t ions  s p e c i f i q u e s  - s o u s l e s t a b l e s  des  
d 6 b i t s .  

L ' exac t i t ude  des  donn6es: Tous d 6 b i t s  ne nous d o n n e n t u n e q u a l i t 6  ggale .D'abord,  aucune 
d i s t i n c t i o n  n ' e s t f a i t e n t r e  d 6 b i t s  obtenusparinterpretations q u o t i d i e n n e s p a r l e s  jauges  
manuelles e t c e u x  obtenus pa r  e n r e g i s t r e u r  cont inu .  DeuxiSme les  d 6 b i t s  d e p o i n t e  maximale, 
s o n t d e n G c e s s i t 6 ,  l es  donnges estimatives, d6termin6es p a r  e x t r a p o l a t i o n .  B iens%,  q u e l l e s  
te l les  courbes s o i e n t  p l u s  d g f i n i s s a b l e s  que les a u t r e s .  

L e s  s u p e r f i c i e s d e s b a s s i n s  ve r san t  on t  Et6 dgterminiiedenouveau d e p u i s l a d e r n i s r e  
p u b l i c a t i o n  de ce  compte rendu. 

L e s  c a l c u l s :  Lamoyenne du d 6 b i t e t l a d d v i a t i o n  normale (au-dessous d e s t a b l e s  des  d 6 b i t s )  
s o n t ,  respectivement,lamoyennearithm6tiqueetlad6viationnormalesansbiais. L'emplace- 
ment des  p o i n t s  du graphique s ' 6 t a b l i t  pa r  l a  formule Weibull: 

L e s  g v a l u a t i o n s d e l a  fr6quence des  c rues  obtenuesparutiliserladistribution log- 
Pearson I11 p a r  l a  m6thode des  moments, se p rgsen ten t  s u r  l e  graphique.  

Avis: O n e s t o b l i g G d e p r e n d r e  garde 2 ne pas infGrer ,  duformat  uniforme d e p r 6 s e n t e r  l e s  
donnges, q u e l e s  relevEsdedur6ebrSvepourvoientBlame^meassuranceque l e s r e l e v 6 s p e n d a n t  
longtemps pour p r g d i r e  l a  p r o b a b i l i t g  des  d g b i t s  au maximum. 

R6f 6rence (1)  

Chander, S. ,  S.K. Spo l i a ,  e t  A. Kumar, Flood Frequency AnalysisbyPower Transformation, 
Jou rna l  of t h e  Hydraul ics  Div is ion ,  A.S.C.E., November 1978. 

L e s  r 6 v i s i o n s  a v a i e n t  6 t 6  f a i t  5 p l u s i e u r s  r e p r i s e s .  

T = (N + l ) / M .  
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REMARUS: F L W  R E G U L A T E D  S I N C E  1963 
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REMARKS: FLOW REGULATED S I N C E  1963 

ORAINAGE AREA: 319 SO H I  
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M A X I M U M  O A I L V  M € A N  F L U h S  L’t 

EiJOS Ckt€l i  A T  U U l L t T  Ue €NUS L A K t  - S r A l l O N  NO. U8H0030 

............................ 
1 1 I-4AXIMUPI I 
1 D A T E  1 D 9 I L Y  FLUU 1 
I I I N  C F S  I 

I I I 
1 30 NUV 1962 I 13.3 I 
1 31 IIEC 1963 I 10.7 I 
I 1 J A h  1964 I 10.0 I 
1 5 FEB 1965 I 1 4 . 5  I 
I 7 J A N  1966 I 35.0 I 
1 20 J A N  1967 I 21.0 I 
I 18 J A N  1968 I 34.5 I 

______-_-_-_---_-.----------- 

1 1 3  UEC 1969 1 10.4  I 
I 11 DEL 1970 I 26.3 1 
1 17  DEC 1971 I 16.1 I 
I 29 FEB 1972 I 22.2  I 
I 16 DEC 1 9 / 3  I 2 5 - 1  I 
I 11 MAW 1974 I 23.2 I 
I 15  NUV 1975 I 26.4 I 
1 26 FEL) 1976 1 16.4 I 
I 16 OEC 1977 I 7.9 I 
I 1 1 
I I I 
I 1 1 
I I 1 
1 1 I 
I I I 
1 I I 
1 I I 
I I I 
1 I 1 
I I I 
1 I I 
I 1 I 
I 1 1 
I I I 
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1 I 1 
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1 I I 
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I I I 
I I 1 
1 I I 
1 I I 
I 1 I 
I I I 
I I I 
I 1 I 
I I I 
I I I -_-------------------.------- 

................................................. 
I 1 K E C U R K E N C t  I HAXAMUM I I 

I 1 IF4  Y t A K S  1 I N  CFb 1 1 

I I 1 1 I 
35.U 1 1 Y 6 b  I I 1 I 11.0 I 

1 3415 1 1Y60 I 1 2 I J.5 
I 5 1 5 .1  I Lb.4  1 1975 I 
I 4 1 4-25 I ~ 6 . 3  I 1’370 1 
I 5 1  3-40 I 25.1 I 1’373 I 
I 6 I 2.83 1 i’3.2 1 1974 I 
I 7 I 2-11> I L L . 2  I 1 Y 7 2  1 

I 9 1  1.w I 10.4 I 1969 I 
1 10 1 1.70 I 16.4 1 1976 I 
1 1 1  I 1-55 I .  16.1 1 1971 I 
1 IL I 1.42 I 14.5 1 l Y 6 5  I 
I 13 I 1 - 3 1  I 13.3 I 1Y62 I 
1 1 4  I 1 -21  I 10.7 I 1963 I 
1 15  I 1.133 I 10.0 I 1964 I 

I RANK I I N l t t l V A L  I i ) A I L Y  FLOW I Y t A K  I 

................................................. 

I 6 I L.13 1 21.0 1 1361  I 

I 16 I 1.063 I 7.9 1 1977 I 
1 I I 1 I 
I I I 1 I 
I I I 1 I 
I I 1 I I 
I I 1 I I 
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I I I I I 
I 1 I I I 
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I I I 1 1 
I I 1 I I 
I I I 1 I 
I I 1 I I 
I I I I I 
I I I I I 
I I I I I 
I I 1 I I 
1 I I I I 
I 1 I I I 
I I I 1 I 
I 1 I I I 
I I I I I 
__________.__-__--- ----------_--_-- ---------------- 

MEAN 4NNUAL FLOOO: 19-9 C F S  D R A I N A G E  A K t A :  0 - 6 5  SO H I  

STANDARD D E V I A T I O N :  8.2 Cf-S 

R E M A R K S :  FLOW KE(;ULAIED AN0 DlVtRTEO SIIUZE 1966 
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M A X I M U M  O A I L V  M E A N  6 L U h S  LO 

_------_-_-_-_-_-._-_.-------- 
I 1 MAXKMUM I 
I [ ) A I €  I L ) & l L Y  F L U U  I 
I 1 I h  G I - s  1 

I I I 
1 19 O t L  1956 I 2b000 I 
I 6 b € P  1 9 5 7  I 33400 I 
1 1 DEC 1958 I 59500 I 
I 24 aUV 1’959 I 3 3 2 0 0  1 
I 13 OEC 1960 I 3 3 5 G O  I 
I I 1  JAN 1961 I 53000 I 
1 30 rYOV 19b4 I lY900 I 
I 22 X T  1965 I 33400 I 
1 19 UEL 1966 I *Ot300 I 
1 1 2  OEC 1967 I 3 l 8 0 0  I 
1 19 J A N  1968 I 60000 I 
1 19 NOV 1969 I 30600 I 
I 5 AP R  1970 I 16700 I 
I 9 NOV 1971 1 32700 I 
1 17 HAR 1972 I 324GO I 
I 27 OCT lY73 I 26600 I 
I 15 J A N  1974 I 54600 I 

I 16 OEC 1976 1 21600 1 

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

-_-_-_-_-_-_-_-_-._-_.-------- 

I 13 *qOV 1975 1 66700 1 

I 23 ucr 1977 I 2 4 3 0 0  I 

-- ---_-----------.--- -------- 

................................................. 
I 1 KECUHHENCt I M A X I M U M  I I 

I I I N  Y t A H S  1 I N  C F S  I 1 

I 1 1 I I 
I 1 I 21.0 I 6b700 I lY75 I 
1 2 1 1 O - J  1 60000 1 1’466 I 
I 3 1  1.b I 595,OO 1 1956 I 
I + I  5.3 I 94600 1 1974 I 
1 > I  4.20 I >rr600 1 lY61 I 

1 d A M  1 I N I C d V A L  1 U A l L Y  fLUW I Y t A K  1 

.................................................. 

1 o I 30>0 I 40600 I 1966 I 
I I 1  3 - 0 0  1 31800 I 1961  I 
I 8 I 2-63 1 33400 I lYS/ I 
1 Y I 2-33 I 33400 I lY65 1 
I 1U I 2.10 I 33300 I 1960 I 
1 11 1 1-91 I 33200 1 1959 I 
1 12 1 1-75 1 32700 I lY71 I 
I 1 5  I 1.62 1 32400 I 1972 I 
I 1 4  I 1.5G I 30600 I lY69 I 
1 1 5  I 1.40 1 26600 I 1973 1 
I 16 1 1.31 1 LbUOO I 1956 I 
I I7 1 1.24 I 24300 I 1977 I 
1 18 I 1.167 I 21600 I 1576 I 
1 19 1 1.105 I 19900 I 1964 I 
I 2u I 1.050 I 1 6 l U O  1 1970 I 
I 1 I 1 I 
1 I 1 I I 
I 1 1 I I 
I d I 1 I 
1 f I 1 1 
I I I 1 I 
I I I 1 I 
1 1 I 1 I 
1 1 I I I 
I 1 I 1 I 
I I I 1 I 
1 1 I I I 
I 1 I I I 
I I I 1 I 
I 1 I I I 
I 1 1 I I 
I I 1 I I 
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1 I I I I 
I I I I I 
I 1 I I I 
I I I I I 
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I I I 1 I 
1 I I I 1 
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I I 1 1 I 
I I 1 1 1 
I 1 I I 1 
1 I I 1 I 
I I I I I 
I I 1 1 I 
1 I I 1 I 
1 I I 1 1 
1 I I I I ................................................. 

MEAN ANNUAL FLOOO: 36900 C F S  DRAINAGE AREA:  389 SO M I  

STANDARO D E V I A T I ( 1 N :  14500 C 6 S  

REMARKS: CLOY D I [ W t R T t O  S I N C E  1957 
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PREMIER CREEK NEAR OUE€N C k I A K L U I T E  - S T A T I O N  NO. OMUAOO3 

--_-_-_-___c---------------- 

I I H A X I H U M  1 
1 OAIE 1 O A I L V  fLUd 1 
I 1 I N  C 6 S  1 

I I 1 
I 5 O C l  l Y 7 1  I l . 2  1 
I 30 IJCT 1972 I 7.7 I 
1 26 O C I  1973 I 6.9 I 
I 8 UCT 1 9 7 4  I 9.6 1 
I 15 NOV 1975 I 9.6 1 
I 3 NOJ 1976 I 7.2 I 
I 14 w a  1977 I 5.3 I 
1 I I 
I I I 
I I 1 
1 I 1 
I 1 I 
I I I 
I 1 1 
I 1 1 
I I 1 
I I 1 
I I 1 
1 I I 
1 1 I 
I 1 I 
I I I 
I I I 
I I 1 
I 1 I 
I I I 
I I I 
1 I 1 
1 I 1 
I I 1 
I I 1 
I 1 1 
1 1 I 
I I I 
I 1 I 
I I I 
I I 1 
I 1 I 
I 1 I 
1 1 I 
I 1 I 
I 1 I 
1 1 1 

...................... --_-_ - 

I I I 
I I I 

................................................. 
I I R i X U R K E N C E  I h A X l H U M  I I 

I I I N  V t A R S  I lk C F S  1 I 

1 1 I 1 I 
I 1 1 8.r) I 9.6 I 1974  1 
I 2 I 4.00 1 9.6 I l Y 7 5  I 
I 48 I 2 - 6 7  I 1 . 1  1 l Y 7 Z  I 
I 4 I L.00 I 7.2 I 1 Y 7 L  I 
I 51 I 1-60 I 7.2 1 1976 I 
1 el I 1-33 I 6.9 I 1973 I 
1 3 I 1.143 I 5.3 1 1977 I 
I I I I 1 
I 1 I I I 
I I I 1 I 
I 1 1 1 I 
I 1 I 1 I 
I 1 I I I 
I 1 I 1 I 
I I I 1 I 
1 1 I I 1 
1 I I I 1 
I I I 1 1 
1 1 I I I 
I I I I I 
I I I I 1 
I I I 1 I 
1 I 1 1 I 
1 I I I i 
1 I I I 1 
I 1 I 1 I 
I 1 1 I I 
I 1 I 1 I 
I I I I I 
I I I I I 
1 1 I I I 
I I 1 I I 
I 1 I I 1 
I I I 1 I 
I 1 1 1 I 
I I I I I 
I I I I I 
I I I I I 
1 I I I I 
I I I I I 
I I I I I 
I I I 1 I 
I I 1 1 1 
I 1 I I I 
I I I I I 
I I 1 I I 
I I I I 1 
I I 1 1 I 
I I I 1 I 
1 I I I I 
I I 1 1 I 
1 I 1 I 1 
I 1 I 1 I 
I I I I I 
1 I I 1 4 
1 I 1 1 1 
I 1 1 I I 
1 1 I 1 I 
I t 1 I I 
I I 1 1 I 
I I I 1 1 

I RAhlK 1 l N r k R V A L  I D A I L Y  FLUlrl 1 Y t A R  1 

................................................. 

................................................ 
MEAN ANNUAL FLOGID: 7.6  C F S  D R A I N A G E  AREA: 0.43 SO MI 

STANDARD D E V I A T I O N :  1.5 C F S  



S a m +  w o * n N n - m o r -  w n + 
N 

. - .  

- - - - + -  
I 
I 

I 

I 

I 

I 

I 
I 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

1 

I 

X I  
1 
I 
1 
1 

I 

- - - - * .  I 

--..- - 

--- - - 

I 

I 
1 

I 

I 
I 

I 

I 

I 

I 
I 

I 
I 
I 

I 

1 

I 

I 

I 

I 
I 

I 
1 

I 
I 

I 

I 

I 
I 
I 
I 

---- - .  

.--- - 

. - - - * - -  

I 

---- 3 
IO 
I - '  
I 

I I 

I 
I 
! 

I I 

I 

I 

i --- c w 
I 
I 

I 

I 

I 

I I 

I I ?  

I 
I 
I 

- - - *  I 
1 -  

I - '  

I '  

I 

I 

I 

1 -  
1 0  
I *  

---c 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

M A X I H U M  O A ~ L V  M E A N  F L U Y S  6i) 

IPUNTLEUGk RIVER A T  CUOhfkNAY - L l A I l U N  NU- J8iiBUOb 

1 I 
1 2 8  OCT 1915 I 
I 18 JUN 1916 I 
I 3 0  OEC 1917 1 
I 9 F E I  1918 I 
I 25 DEC 1919 I 
I 3 NOV 1955 1 
I 8 JUN L9S6 I 
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I 
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I 
I 
I 
II 

1 DATE 

----_-------- 
16 OCT 1914 
27 J C l  1915 
13 HAR 1916 
31 OEC 1917 
3 JAN 1918 

27 DEL 1919 
4 OEC 1920 

I 18 ucr 1921 I 
I 28 OEC 1922 I 
I 18 DEL 1923 I 
I 1 iEB 1924 I 
1 LO OEC 1925 I 
I 17 OCT 1926 I 
I 2 JAN 1927 I 
I 10 JAk 1928 I 

3 0  3EC 1929 
19 F E B  1930 
28 JAN 1931 
28 f E B  1932 

1 lriOV 1933 
16 NOV 1934 

1 FEB 1935 
6 H A Y  1936 

1 NOV 1938 
8 DEC 1939 

27 DEC 1940 
2 DEC 1941 

1 2 1  DEC 1942 I 
I 2 1  APR 1943 I 
I 19 JAN 1944 I 
1 8 f E 8  1945 I 
I 2 1  HAY 1946 I 
I 14 FEB 1947 I 
I 2Y MAY 1948 1 
1 28 d0V 1949 1 
I 24 O E C  1950 1 
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I 1 
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I 1 
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M A X l t 4 U M  D A I L Y  M E A N  F L U Y S  

ilUALlCUH R l V t R  NEAR t)OU!,tH - S T A I I O N  NU. OdHtbOUl 

I 28 ;*ov 
I 13 UCT 
I 28 OCT 
1 10 MAW 
I 31 DEC 
I LO FEB 
I 26 DEC 
I 4 OEC 
1 29 ucr 
I IO JAN 
I 30 JAN 
1 15  JAN 
I 31 DEC 
I 7 fEt3 
I 11 J A N  
I 24 DEC 
I 19 DEC 
1 1 JAN 
I 28 AUG 
I 4 SEP 
I 2 6  SEP 
I 12 NOV 
I 24 SEP 
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1913 I 
1914 1 
1915 I 
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1917 I 
1918 1 
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H A X L H U ~  O A I L Y  M E A N   LOW^ 66 

QUINSAM R I V t R  NEAR CAMPHEILL H l V E H  - S l A r l i l N  NU. OuH0005 

1 I n~ilcinun I 

I I 1N C F S  I 

1 I 

1 O A T €  I D A I L Y  FLU4 I 

----------------.------------ 

I 26 DEC 1957 I 
1 2 DEC 1958  1 
I 12 J A N  1959  I 
I 14 OEC 1960  I 
I 1 2  JAN 1961 1 
I 6 DEC 1962  1 
I 24 OEC 1963 I 
I 4 J A N  1964 I 
I 4 OEC 1565 I 
I 4 OEC 1966 I 
1 7 D€C 1967  1 
I 19 J A N  1968 I 
I 11 DEC 1969 I 
I 14 DEC 1970  I 
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H A X I U U M  D A I L Y  M E A N  F L O W S  6 8  

I ---_-_-_-__ -----.----- _-_-__- 
1 1 rJAXlHUH I 
1 OAT€ 1 D A I L Y  FLOd I 
I I iri CFS I 

I I I 
I 1 5  DEC 1 9 6 8  1 2540 I 
1 2 9  HAY 1969 I 7c5 1 
I 9 APR 1970  I 1040 I 
I 9 NOV 1971 I 1660 I 
I 19 OEC 1972 I 1540 I 
I 2 6  DEC 1976 I 1180 I 
1 2 8  OCT L977 1 1670 I 
I I I 
1 I 1 
1 I I 
I I I 
1 I I 
1 I I 
1 I I 
I I 1 
I I I 
I 1 I 
I I I 
I I I 
1 1 1 
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----- _-_-_- -----.--- ._-- _-__- 

--_-_-_---_----.--------- ---- 

................................................ 
I 1 RECURKENCt I MAXIMUM 1 I 

I I Ibi YtAKS I I N  CFS I 1 

I I 1 1 I 

I KANK 1 INTERVAL 1 JALLY FLOW I YtAH I 

------.------------------------------------------- 

I 1 I 8.0 1 2540 I 1Y66 I 
I 2 I 4.00 I 1670 I 1977  I 
I 3 I 2.67 1 1660 I 1 9 7 1  I 
I s4 1 2.00 I 1540 I 1972  I 
I 5 I 1-60 I 1180 1 1 9 7 6  I 
I b I  1.33 I 1040 1 1 9 7 0  1 
I 7 I 1.143 I 745 1 196Y I 
I 1 I I I 
1 1 1 1 I 
I I I 1 I 
I I I I I 
I I I I 1 
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I 1 1 1 I 
I 1 1 I I 
1 I I I I 
I I I 1 I 
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I I I I I 
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I 1 I I I 
I I I I I 
1 I I 1 I 
I 1 I I I 
1 I I I I 
I 1 I 1 I ................................................. 

HEAiJ ANNUAL F LOIJD: 1480 C F S  ORA1 NAGE AKEA: 16.7 SO M I  

STANDARD DEVIATION: 580 C f S  

HEMAWKS: 1968  I;LOhl ESTIMATED FROH PAKTIAL RECORDS I 
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SALrlON R I V t R  ABOVE MEM€KAI' K I V E H  - STAIIUN NU. O 8 H O O U I  

............................ 
I 1 MAA.IMUFI 1 
1 D A T t  I DAILY F L W  1 
I I Ihl CFS I ............................ 
1 1 I 
1 13 DEC 1 9 6 0  1 7940  1 
I 15 JAk 1961 1 13600 I 
1 1 9  NDV 1962 1 13300 1 
I 6 FEb 1963  I 9120 1 
1 C FEd 1 9 6 4  I 4290 1 
1 2 1  OCT 1965 I 1 O l O i )  1 
I 2 8  NOV 1966 I 7 1 0 0  I 
1 10 O€C 1967  I 681J I 
I 2 9  I I C T  1968 1 11100 I 
I 2 0  N U V  1969 1 4 1 7 0  1 
1 15 M A Y  1 9 7 0  I 2310 1 
1 9 NOV 1 9 1 1  I 8580 I 
1 18 FIAR 1972  I 5650 I 
1 1 5  JAN 1973 1 5560  I 
I 15 JAN 1974 I 6 1 5 0  1 
I 13 NOV 1975 I 13500 1 
I 26 O E C  1 9 7 6  1 4400 I 
I z j  ocr 1977  I 5270  I 
1 1 1 
I I I 
I I 1 
1 1 1 
I I I 
I I I 
1 I 1 
I 1 I 
1 I I 
1 I 1 
1 I I 
I 1 I 
I I I 
I 1 1 
I I I 
I I I 
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I I I 
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I I I 
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I 1 I 
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1 I I 
I 1 I 
I I 1 
1 1 I 
1 I I 
I I 1 
1 I I 
I I I 
I 1 I 
I I 1 
I I I 
I I I 
1 1 I ............................ 
MEAN ANNUAL FLOOD: 7150  C 6 S  OAA I NAG€ ARkA : 173 SO M l  

STANDARD DEVIATION: 3470 CFS 

REMARKS: FLOY O I V E R T E O  SINCE 1951 
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n ~ x i n u n  D A I L Y  M E A N  C L O W S  I2 

............................ 
I I HAXLMUH I 
I UAIL-  I IJA ILY FLOY I 
I 1 I N  C F S  1 ---------------- ----- ------- 
I I I 
1 21 UCT 1965 1 287GO I 
I 19 DEC 1966 1 18600 1 
I 10 3 E C  1967 1 17400 I 
I 2 9  O C T  196M 1 26LiOO I 
1 7 IUIIY 1969 I 16200 I 
I 1 5  W A V  1970 1 9000 I 
1 9 NWV 1971 I LO100 I 
I 17 MAR 1972 I 11600 I 
I 15 D€C 1973 I 20500 1 
1 15 JAN 1914 I 20100 I 
1 1 3  NUV 1975 I 35100 I 
I 26 DEC 1976 1 16300 1 
I 23 OCT 1977 I 20200 1 
1 I I 
I I I 
I I I 
1 I I 
I 1 I 
I 1 I 
I 1 I 
1 I I 
I 1 I 
I I I 
I I I 
I 1 I 
1 I I 
1 I I 
1 I I 
I 1 1 
1 1 I 
I I 1 
1 1 I 
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I I I 
1 I I 
1 1 I 
I 1 1 
I I I 
I I I 
I I 1 
I I I 
1 I 1 
1 I I 
I I I 
I 1 I 
I 1 1 
1 I I 
I I 1 
1 I I 
I 1 1 
I I I 
I I I 
I I 1 
1 I I 
1 1 I 
1 1 I 
1 I 1 
1 I I 
I I 1 
I 1 1 
I 1 I ............................ 

--_-_-_-_-_-_-_-_-_-__^_________________--------- 

I I RtLJRRENCE 1 M A X I M U H  1 I 

1 I I r d  Y I ~ A R ~  I I ~ + I  C F ~  I 1 

I 1 I 1 I 
I 1 I 14-0 1 35100 1 1975 1 
1 2 1  7.0 I 28700  1 1965 I 

I & A R K  I I N T E H V A L  1 J A l L Y  PLOW 1 Y t A R  I 

................................................. 

1 3 I 4-67 I 26800 I 1'368 I 
I I 3-50 I L O b O U  I I Y l J  I 
I 5 I 2-80  I LO200 I 1377 I 
I 6 I 2-33 I 2 C ) l O O  1 1971 I 
1 7 1 2.00 I i 0 l i ) O  I 1 9 7 4  I 
I 8 1 1.75 I 1M600 1 1966 1 
I Y 1 1-56 1 11600 I 1972 I 
I 10 I 1-40 I 17400 1 196 l  I 
1 11 1 1-27 I l o 3 U O  I 1Y76 I 
I 12 I 1.16l I 16200 1 1 9 6 Y  I 
I 13 1 1.077 1 9000 1 1970 1 
1 I I I I 
I 1 I I I 
I I I I I 
I 1 I 1 1 
I 1 I 1 I 
I I I I I 
I I I I I 
I 1 I I 1 
I I I 1 I 
I I 1 I I 
1 1 I 1 1 
I I I 1 I 
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1 I 1 I I 
I I 1 1 1 
I I I 1 I 
I I I I I 
I I 1 I 1 
I 1 I I 1 
I 1 I I 1 
I 1 1 I I 
1 1 I I 1 
I t 1 1 I 
I 1 I I 1 
I I I 1 1 
I 1 I 1 I 
I 1 1 I I 
I I 1 I I 
I 1 I 1 I ------------------------------------------------- 

463 SQ M I  HEAN AlvNUAL FLOOC): 20500 L F S  DRAINAGE AREA: 

STANDARD O E V I A T  I1)N: 6520 C F S  

H€MARI(S: FLOW 0 1 . V t K l E D  S I N C E  1957 
1957-1'364 RECORDS AR€ b E l N G  R E V I E W E D  
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LAN JUIAN R I V E R  NEAR P O R I  H.€NFR€W - S T A I I U N  NO. O 8 H A O l O  

............................ 
I I HAXIMUM I 
I O A T €  I D A I L Y  FLIIY I 
1 1 I N  LFS I 

I 1 I 
............................ 
I 2 9  J A N  1960 I 18300 I 
I 1 5  J A N  1961 1 34000 I 
1 23 OEC 1963 1 28800 1 
I 30 NOV 1964 1 1 9 Y O O  1 
I 4 FEM 1965 I 16300 1 
I 1 3  JAN 1966 I 22300 1 
I 10 DEL 1 9 6 7  I 20300 I 
I 19 J A N  1968 1 3 3 7 0 0  1 
1 1 7  MAR 1969 1 11300 1 
1 22 J A N  1 9 7 0  I 18100 I 
1 19 J A N  1 9 7 1  I 15000 I 
1 19 DEC 1972 1 22ZOO 1 
1 28 NOV 1 9 7 3  1 19200 1 
1 IS J A N  1974 I 33000 I 
I 3 DEC 1 9 7 5  I 21600 I 
I 2 7  J A N  1 9 7 6  I 13200 I 
I 11 DEC 1 9 7 7  1 15700 1 
I I I 
I I 1 
1 I 1 
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I I 1 -_-_-__----------.----------- 

MEAN ANNUAL FLOOD: 21300 C F S  D R A I N A G €  AREA: 224 SO M I  

STANUAKD D E V I A T I O N :  7060 CFS 
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SUIYASS R I V E R  N t A R  ALBEIKNI - S T A T I O N  NO- OtlHB017 

I I 
I 22 D € C  1957 1 
1 2 I)EC 1958 I 
I 30 APR 1959 1 
1 13 DEC 1960 I 
1 15 OEC 1962 I 
I 6 FEB 1963 I 
1 1 J A N  1964 1 
1 4 UEC 1965 I 
1 19 DEC 1966 1 
I 11 UCT 1967 I 
1 20  J A N  1968 1 
I 10 110V 1971 I 
I 18 MAR 1972 I 
I 15 JAN 1974 I 
I 5 NOV 1975 I 
1 27 0 E C  1976 1 
1 2 NOV 1977 I 
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2'3500 I 
13200 1 
Z l l Y O O  I 
40000 1 
38000 I 
10800 I 
113500 I 
2:boOo I 
17800 1 
34,000 I 
2 ~ ~ 7 0 0  1 
ZJl400 I 
Z!iOOO 1 
34600 I 
10230 I 
lb900 I 
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4.50 1 
3.60 I 
5 - 0 0  1 
2.57 I 
2.25 1 
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1.80 I 
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1959 1 
1957 I 
1976 I 

I 
I 
I 
1 
I 
I 
1 
1 
I 
I 
I 
1 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
1 
I 
I 
I 
I 
I 
I 
1 
I 
I 
1 
1 
I 
I 
1 
I 
1 
I --------.----------------------------------------- 

C f  s DRAINAGE AREA: 496 SP H i  
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RENARKS: FLObl K E G d L I I E d  AND D I V f i R T E O  S I L I C E  1Y56 
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M A X l M U H  D A I L Y  M E A N  F L O W S  

SPlilOAr R I V E R  NEAR ALBE,RNl - STATIUN NO. OMH8008 
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I I 
I 2d N3V 1913 1 
1 19 X T  1914 1 
I 31 UCT 1915 I 
I 12 MAR 1916 1 
I 31 utC 1917 I 
I 9 ttt3 1918 1 
1 26 UtC 1919 1 
I 4 DEC 1920 1 
1 2 9  UCT 1921 I 
I 28 DEC 1922 I 
I 16  DEC 1923 I 
1 1 FEB 1924 I 
1 18 DEC 1925 I 
I 31 DEC 1926 I 
1 2 JAN 1927 1 
I Y JAhr 1928 1 
I 29 O€C 1929 I 
I I d  FE8 1930 I 
I 27 JAL 1931 I 
I 16 NOV 1939 I 
I 2 DEC 1941 I 
I 22  DEC 1942 I 
I 2 1  Af'U 19113 I 
1 19 JAN 1944 I 
I 6 UEC 1945 1 
1 1 1  DEC 1946 I 
I 14 FEB 1947 I 
I 2 JAN 1948 I 
I 2 DEC 1949 I 
I 24 DEC 1950 I 
I 1 OEC 1951 I 
1 12  F E B  1952 I 
I 15 NOV 1953 1 
1 21  NOV 1954 1 
I 4 NOV 1955 I 
1 20 DEC 1956 I 
t 26 DEC 1957 I 
I 2 DEC 1958 I 
I 12  JAN 1959 I 
1 13 UEC 1960 I 
1 15 JAW 1961 I 
1 16 DEC 1962 1 
I 6 FE8 1963 f 
1 1 JAN 1964 I 
I 5 DEC 1965 I 
I 19 DEC 1966 1 
1 13 OCT 1967 1 
1 20 JAN 1968 1 
1 29 HAY 1969 I 
1 12 NOV 1970 I 
I 10 kUV 1971 I 
I 19 MAR 1972 I 
I 16 DEC 1973 1 
1 17 JAN 1974 I 
I 15 NOV 1975 I 
I 1 JAN 1976 I 
1 2 NOV 1977 1 
1 1 
I 1 
1 1 
1 1 

5Y8O 
0100 
5520 
41110 
5320 

10000 
7190 
7250 
7730 
6903 

10200 
7360 
4730 
9720 

12500 
6100 
6380 
4500 
5450 
8 l 3 0  
8590 
2 190 
3870 
6740 
5500 
4180 
5770 
4020 
7570 
5490 
5190 
+400 
8650 
7800  
5170 
3160 
3660 
8310 
408 0 
5200 

10600 
7180 
7800 
5 190 
5430 
9820 
54 50 
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3700 
2410 
5610 
5990 
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7490 
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STANDARD OEV IAT  1I)N: 2380 
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I Y .  3 
14.5 
11.6 
9.7 
8.3 
7.3 
6 .4  
3.8 
5.3 
+ad3 
so46 
40 14 
3-67 
3.63 
3. 41 
30 22 
3.05 
2-90 
2.76 
2.64 
2.  52 
2.62 
2.32 
2.23 
2 - 1 5  
2-07 
2.00 
1.93 
1-87 
1.01 
1.76 
1.71 
1.66 
1-61 
1.57 
1.53 
1.49 
1.45 
1.41 
1-38 
1-55  
1.32 
1.29 
1.26 
1.23 
1-21  
1.184 
1.160 
1.137 
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12900 
1.2500 
10600 
10300 
1O200 
1uooo 

9t)LO 
9720 

86 50 
8590 
8310 
M 1 0 0  
7900 
7t300 
7730 
7570 
7490 
7360 
7250 
1190 
7180 
0900 
6760 
6480 
6100 
5990 
5980 
5770 
5610 
5520 
5500 
5490 
5450 
5450 
5430 
5320 
5200 
5190 
5190 
5170 
4930 
4810 
47 30 
4500 
4400 
4380 
4180 
4080 
4020 
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1968 
1927 
1961 
1975 
lY23 
1918 
1966 
1'426 
1939 
1953 
1941 
1953 
1'914 
1954 
1963 
1921 
1949 
lY74 
1924 
1920 
1919 
1962 
1422 
1944 
1973 
1928 
1972 
1913 
1Y47 
1971 
1915 
1945 
1950 
1931 
1967 
1965 
1917 
1960 
1951 
1964 
1955 
1977 
1916 
1925 
1930 
1952 
1929 
1946 
1959 
1948 
1943 
1969 
1957 
1956 
1976 
1942 
1970 
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REMARKS: FLOll RIECJLATED AND O I V E R T E D  SINCE 1956 

DRALNAGE AREA: 134 sa HI 
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M A X I M U M  O A I I L Y  M E A N  F L O W S  

STAMP R l V E R  NEAR A L W R l ' r I  - S T A I I O N  NO- O8HBOlO 

1 I 
I i s  ucr 1914 I 
I ncc 191s I 
I 11 NAH 1916 I 
I 31 OtC 1917 I 
I 3 J A N  1910 I 
1 2 6  OEC 1919 I 
I 5 DEC 1920 I 
1 29 OC1 1921 1 
1 27 DEC 1922 I 
I 13 U E C  1923 1 
I lS OCT 1924 I 
I 24 AJEC 1925 1 
I 31 OEC 1926 1 
I L JAN 1927 I 
I d J A N  1928 I 
I 26 OEC 1929 1 

I 22 J A N  1931 I 
I 2 D E C  1941 I 
1 11 OCT 1942 1 
I 19 APR 1943 I 
I 19 J A N  1944 1 
I M f E b  1945 1 
1 4 L)EC 1946 I 
I 14 F E B  1947 I 
I 29 HAY 1948 I 
1 27  NOV 1949 I 
I 27 NOV 1950 I 
1 30 NOV 1951 I 
1 12 NOV 1952 I 
1 14 r(UV 1953 I 
I 19 lyOV 1954 1 
I 20 OCT 1955 I 
I 22 OCT 1956 I 
1 17 OEC 1957 I 
1 2 OEC 1958 I 
1 30 APR 1959 1 
1 14 U€C 1960 1 
I 15 JAN 1961 1 
I 15 DEC 1962 I 
1 6 E E B  1963 I 
1 4 J A N  1964 I 
I 21 OCT 1965 I 
1 19 OEC 1966 I 
I 11 OCT 1967 I 

I 20 E E B  1930 I 

I 19 JAN 1968 
I 29 NAY 1969 
I 9 APR 1910 
1 10 NUV 1971 
1 18 NAR 1972 
1 16 JAN 1973 
1 16 J A N  1974 
1 5 JYOV 1975 
I 26 DEC 1976 
1 14 OEC 1977 
1 
I 
I 
I 
I 
I 

15100 
1'3000 
10400 
17500 
2 7500 

11  100 
Lt3300 
1 Z O O O  
lML00 
11500 
9720 
13500 
lLl200 
11500 
9540 
8020 
9810 

LA500 
897 0 

1 0 7 0 0  
118500 
12900 
11400 
13400 

IB 82 0 
11600 
129 00 
7300 
' 3 7 6 0  

2#2000 
16800 
17300 
9800 
5680 

25100 
10500 
9730 

26000 
20600 
27 103 
7970 

12400 
19900 

2 3400 
' 3 5 0 0  
1250 

17200 
14900 
L 3700 
1'9200 
2'5800 
7220 
'9 780 

it3300 

12600 

I 
I 
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I 
1 
I 
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1 
I 
I 
I 
I 
I 
1 
t 
I 
I 
1 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
1 
1 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
1 
I 
1 
I 
1 
1 
I 
I 
1 

MEAN ANNUAL FLOOO: 14700 

ST ANOAKO OE V I  A T  I ON: 5180 

82 
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I 
1 
I 
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I 

1 
L 
4 
4 
5 
6 
i 
8 
9 
10 
11 
1L 
13 
14 
15 
16 
1 7  
18 
19 
20 
21 
22 
2 s  
24 
2s 
26 
27 
2t) 
29 
50 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
45 
44 
4 s  
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 

I 
1 
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I I 
I 29 0 4 0 V  1913 I 
I 18 OCT 1914 1 
1 28 I I C T  1915 I 
I 1 3  MAR 1916 1 
1 31 OEC 1917 1 
I 10 FE8 1918 I 
I 26 D t C  1919 I 
I 29 U C T  1921 1 
I 3 DEC 1958 I 
1 1 J A N  1959 I 
1 26 OCT 1960 I 
1 15 J A N  1961 I 
I 16 D E C  1962 
I 7 F E t )  1963 
I 1 J A N  1964 
1 21 OCT 1965 
1 19 DEC 1966 

I 2 1  J A N  1968 
1 29 WAY 1969 
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I I H A X I H U M  I 
1 D A T E  I O A I L Y  F L U H  1 
I I 1N C F S  I 

I I I 
------------ -..- --.- ------_-_- 
I L L  J A N  1915 I 1850 I 
I 10 MAR 1916 1 1780 I 
I 3 NOV 1955 I G370 1 
4 16 J A N  1956 1 5030 I 
1 8 IOEL 1964 1 2500 I 
1 3 OEC 1965 1 3580 I 
1 2H NOV 1966 1 5 Y Z O  1 
1 16 WAR 1967 I 3370 I 
4 14 J A N  1968 I 16670 
I 7 N U V  1969 I 84400 I 
I 16 DEC 1970 1 3160 1 
1 9 h l l V  1971 1 ib5lO I 
1 1 9  IIEC 1972 I 4140 I 
1 1 5  J A N  1973 I tb770 I 
I 27 MAR 1974 I #e900 1 
1 13 NOV 1975 I 15000 I 
1 26 DEC 1916 I 1110 I 
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I I I ---------------------.------- 

................................................. 
1 I RECURKENCE I N A X I M ~ ) M  I I 

I 1 It4 YEAKS 1 I N  C f S  1 1 

1 1 I I I 
I A I 1’)-0 I 6170 I 1913 I 
1 L 1 Y.5 1 66/0 1 l 9 6 a  I 
I 3 1 6-3 1 6 5 1 0  1 IY7L I 

6 G 0 0  1 1975 I I 4 1 4.75 1 
I 5 1 3.80 I 5920 I 1966 I 
I 6 I 3 - 1 1  I 4Y00 1 1974 I 
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