
HYDROLOGY SECTION REPORT 

Cowi chan R i  v e r  

Surface/Groundwater Study 

The Hydro logy Sec t ion  has completed a study o f  the  d ischarge measurements 

c a r r i e d  o u t  by t h e  Surveys Sec t ion  between August 26 and October 7, 1986. 

There were measurements taken on s i x  dates a t  each o f  t h r e e  sec t ions  i d e n t i -  

f i e d  i n  F i g u r e  1. The o b j e c t i v e  o f  the study was t o  determine i f  t h e r e  was 

a measureable change i n  f l o w  i n  the  Cowichan R i v e r  p a s t  the City o f  Duncan 

water  supply  w e l l  f i e l d .  

The measurements were made d u r i n g  the  low f l o w  p e r i o d  so t h a t  small changes 

i n  f l o w  between sec t ions  coul  d be i d e n t i f i e d .  Groundwater Sec t ion  data 

i n d i c a t e  t h a t  the  w e l l  f i e l d  pump r a t e  was steady and cont inuous a t  o r  near 

15,000 USgpm (approx imate ly  1 c u b i c  metre per  second) d u r i n g  the  t e s t s .  The 

r i v e r  d i  scharge was measured us ing  s tandard meter ing  procedures and compared 

w i t h  c o i n c i d e n t  data f rom the  WSC (Water Survey o f  Canada) s t a t i o n  

(#08HAO11J a t  A l lenby  Br idge which i s  about 0.2 km downstream from s e c t i o n  

( 1 ) .  

The c o l l e c t e d  data a r e  summarized i n  Table 1. These data were subjected t o  

an elementary stage r a t i n g  a n a l y s i s  from which i t  was concluded t h a t  the 

d a t a  were w i t h i n  +5% o f  a c t u a l .  Th is  l e v e l  o f  accuracy i s  cor robora ted  by 

p r e l i m i n a r y  WSC data shown i n  Table 1. 
- 



.r - 2 -  

Date 

Aug. 26 

Sep. 9 

Sep. 1 6  

Sep. 23 

Sep. 30 

Oct. 7 

TABLE 1 

A1 1 enby B r i  dge 
WSC Gauge** 

Sect ion (1 )  Concurrent-Sec(1) Sect ion ( 2 )  Sect ion ( 3 )  

3.78 3.b7 3.23 3.07 

4.01( 3.95)* 3.76 3.41 3.28 

4.65(4.45 )*  4.43 3.89 4.08(3.60) 

8.00 7.8 6.96 7.11 

8.05(7.45)* 7.6 6.42 6.41 

5.39 5.14 4.61 4.76 

Cowichan R ive r  
Observed Discharge Measurements (cms) 

( ) *Cor rec t ion  f o r  surge wave from Cro f ton  M i l l  d i v e r s i o n  
**WSC data i s  p re l im ina ry  

Note: A l lenby Bridge, Sect ion ( 2 )  and ( 3 )  a re  0.2, 2.4 and 3.5 km 
downstream o f  Sect ion (1) r e s p e c t i v e l y  

Cowichan R ive r  f low i s  ' regulated by the c o n t r o l  s t r u c t u r e  loca ted  a t  the 

o u t l e t  of Cowichan Lake. While f low - i s  d i v e r t e d  a t  many s i t e s  between t h i s  

c o n t r o l  and Sect ion (1); on ly  the Cro f ton  Pulp and Paper D i v i s i o n  o f  

B.C. Fores t  Products d i ve rs ion  o f  2.25 cms i s  l a r g e  enough t o  warrant 
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moni tor ing.  This  d i ve rs ion  i s  about 1.0 km upstream o f  Sect ion (1). Our 

meter ing program was coord inated where poss ib le ,  w i t h  the m i l l  operat ions t o  

minimize the a f f e c t  o f  unsteady flow. Unsteady f l ow  r e s u l t e d  when pumping 
was p e r i o d i c a l l y  reduced by 25% (approximately 0.6 cms) causing a corres-  

ponding surge i n  the  r i v e r .  Where the pump r e l a t e d  surge in te r fe rence  cou ld  

n o t  be avoided, the f o l l o w i n g  adjustments (no ted  i n  Table 11, were made t o  

compensate the measurements: 

August 26: No adjustment 
September 9 : 

September 16: 
September 23: No adjustment 
September 30: 
October 7 : No adjustment 

Reduce Ql(l) by 10% o f  0.6 crns 

Reduce Q1 by 33%; 43 by 80% o f  0.6 crns 

Reduce Q1 by 100% o f  0.6 crns 

The c o r r e c t i o n  was based on the t r a v e l  t ime o f  the  surge t o  the meter ing 

sec t i on  us ing shallow water wave c e l e r i t y  ( c  =m; where g = g r a v i t a t i o n a l  
constant  and d i s  the est imated r i v e r  depth). 

Observed f low changes from Sect ion (1) t o  ( 2 )  and (3 )  a re  l i s t e d  i n  Table 2, 
us ing  the adjusted values o f  discharge. 

, Q2 and Q3 are the respec t ive  discharges a t  Sect ion . ( l ) ,  Sect ion 
2)  and Sect ion (3) 
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Sept. 30 

9.9 
7.45 

1.03 
1.04 
0 

TABLE 2 

Cowichan River Flow Reductions 

Oct. 7 

7.1 
5.39 

.78 

.63 
-.15 

Discharge 
Reference 

Discharge 
Cowichan Lk* 
Q1 

.54 

.67 

.13 

Depl e t i  on 
Q1-02 
Q1 - 43 
Q2 - Q3 

.56 1.04 

.85 .89 

.29 -.15 

Aug. 26 

7.1 
3.78 

.55 

.71 

.16 

Discharge and Oepletio r 

Sept. 9 Sept. 16 Sept. 23 5 
7.1 7.1 9.9 
3.95 1 4.45 I 8.00 

*Cowichan Lake outflow i s  approximate and f o r  reference only 

From above t o  below the well f ie ld  area, which is  considered t o  be Ql - Q3, 
there i s  an apparent mean loss of 0.8 cms, (.63 t o  1.04). This  amounts t o  
about 80% of the indicated pumping ra te  from groundwater d u r i n g  the 
observation period. 
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Accuracy of hydrometric measurements is expected to be w i t h i n  +5% whereas 
the measured loss o f  0.8 mps i s  about 15% of the f l o w  a t  Section (1). I t  
can be concluded t h a t  the loss i s  a real loss and not the resul t  o f  measure- 
ment error .  

- 

I t  may also be observed t h a t  the measured river loss i s  somewhat less  t h a n  
the pumping ra te ,  and t h a t  a t  l eas t  part o f  the flow t o  the wells i s  
supplied from other sources. 

R.P. Richards, P. Eng. 
Head, Operations 
Hydro1 ogy Section 
Water Management Branch 
387-9480 
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