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A t  the  request  of  Mr. N .  Howard, Chief Engineer with t h e  Capi ta l  Regional 
District, a l l  ava i l ab le  observat ion wel l  hydrograph da ta  f o r  t he  Saanich 
Peninsula was updated t o  the  end of  February 1977. 
Section cu r ren t ly  monitors 15 observation wel ls  on the  peninsula .  
these  wel ls  a r e  equipped with automatic water recorders  while t h e  remainder 
are read manually. 
Table 1. 
per iod of  records are shown i n  Figures 2 through 12.. 
d iscusses  the  recent  groundwater t rends  shown by the  hydrographs i n  compar- 
i son  t o  previous records.  Implications of the  present  groundwater t rends  
and t h e i r  l i k e l y  e f f e c t s  on groundwater suppl ies  i n  the  Saanich Peninsula t h i s  
coming season a r e  a l s o  commented upon. 

The Groundwater 
S ix  o f  

A summary of t h e  a c t i v e  wel ls  i s  given i n  the  a t tached  
Updated hydrographs and corresponding p r e c i p i t a t i o n  da ta  f o r  t h e  

This memorandum b r i e f l y  

Seasonal FluctuatFons i n  Water Levels Due t o  P rec ip i t a t ion  

Water l eve l s  i n  observation wel l s  on the  Saariich Peninsula f l u c t u a t e  seasonal ly  
following an annual cyele i n  response t o  p r e c i p i t a t i o n .  Generally p r e c i p i t a -  
t i o n  i s  normally h ighes t  during the  per iod September through t o  April  peaking 
genera l ly  from November t o  February. Apart from the  annual response of  wells 
t o  p rec ip i t a t ion ,  o the r  f a c t o r s  may a f f e c t  water l eve l s  i n  wel l s  including, 
f o r  example, l oca l  geologic condi t ions,  i n t e r f e rence  from nearby pumping wel ls  , 
water l e v e l  f l uc tua t ions  i n  nearby r e se rvo i r s ,  r i v e r s  and lakes and a l s o  ocean 
t i d e s .  The observation well hydrographs, however, a r e  general ly  representa t ive  of 
n a t u r a l  non-pumping water l eve l s  i n  the  areas where the  wel ls  are completed, 
whereas domestic and picoduction wel ls  may not: respond i n  the  same manner as the  
background water l eve l s  f o r  t he  reasons ou t l ined  above. I t  i s  evident  upon 
examination of ind iv idua l  observation we 11 hydrographs t h a t  t he re  i s  genera l ly  
a marked d i f fe rence  i n  t h e  seasonal  response of  bedrock and s u r f i c i a l  wells. 

S u r f i c i a l  We 11s 

S u r f i c i a l  wells completed i n  sand and gravel  aqui fe rs  genera l ly  reach lowest 
water l eve l s  i n  October t o  January,  peaking i n  Apri l  o r  May and lagging behind 
t h e  major r a i n f a l l  per iod by three  t o  four  months. 
hydrographs from wel l s  2-66, 12-66 and 15-66. Well 102-71 which shows a season- 
a l l y  e r r a t i c  hydrograph i s  inf luenced by a nearby pumping w e l l .  
hydrographs a r e  not  ava i l ab le  from wells  122-76, 123-76 and 124-76 which a r e  
located i n  t h e  Cordova Bay Aquifer e a s t  of E l k  Lake. 

This i s  bes t  shown i n  t h e  

Long-term 

Although these  wells 
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TABLE 1: SUMMARY OF ACTIVE OBSERVATION WELLS, SAANICH PENINSULA, FEBRUARY 1977 

SITE DESIGNATION DATE TOTAL WELL TYPE RECORD 
ESTABLI SHE D DEPTH ( f e e t )  

W R- 2 - 66 

WR- 1 2  - 66 

WR- 15 - 66 

WR-102-71 

WR- 117-75 

WR- 118- 75 

WR-119-75 

WR- 120-75 

.:. - WR-122-76 . 

WR-123-76 

WR- 124- 76 

WR- 125-77 

72-1 

72-2 

72-3 

1966 

1966 

1966 

1971 

19 75 

19 75 

19 75 

19 75 

1976 

19 76 

1976 

19 77 

1975 

1975 

197 5 

.' 48 

35 

54 

90 

157 

155 

255 

5 47 

55 

i5?l 

10 7 

135 

500 

530 

530 

I 

S u r f i  c i a 1  

Surf i c i  a1 

S u r f i c i a l  

S u r f i c i a l  

Bedrock 

Bedrock 

Bedrock 

Bedrock 

Sin- f i c i a 1 

S u r f i c i a l  

Surf i c i  a1 

Bedrock 

Bedrock 

Bedrock 

Bedrock 

Manual. 

Manual 

Manual 

Manua 1 

Manual 

Manual 

Re c o r de r 

Manua 1 

Recorder 

Manual 

Manual 

Recorder 

Re corder  

Re corder 

Re corder 

Well Screened 44-47 feet 

We.11: Screened 32-35 feet  

Well Screened 41.5-44.5 fee t  

Well Screened 55-65 feet  
2 

S l o t t e d  Casing 15-44.5 f e e t  

S l o t t e d  Casing 12-41 f e e t  

S l o t t e d  Casing 65-81.5 feet  
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Water Level i n  
February 
P r i o r  t o  H i s t o r i c  

I Low 
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respond t o  l o c a l  r a i n f a l l  events  they have not  shown any annual f l u c t u a t i o n s  
t o  da t e  due t o  p r e c i p i t a t i o n .  
more d i r e c t l y  inf luenced  by the  l e v e l  of Elk Lake. 

These water l eve l s  on t h e  o the r  hand may be 

Bedrock We 11s 

Wells i n t e r s e c t i n g  f r ac tu red  zones within t h e  bedrock tend  t o  respond r a t h e r  
quickly t o  p r e c i p i t a t i o n  i n  most i n s t ances .  Bedrock wells genera l ly  a t t a i n  
t h e i r  lowest water l e v e l s  i n  the  peri,od August t o  November following t h e  
r e l a t i v e l y  I1dry1' summer months o f  l i t t l e  rainfall .  
r ap id ly  during win ter  p r e c i p i t a t i o n ,  reaching t h e i r  h ighes t  l eve l s  i n  the  
per iod  January t o  Apr i l .  
hydrographs from wells 118-75, 119-75 and 72-3. 

The wells then recover 

This annual t r e n d  i s  bes t  shown, f o r  example, i n  

Recent Hydrograph Trends 

The most s i g n i f i c a n t  t r end  shown as of t h e  end of January 1977 has  been t h e  
continuous dec l ine  of water l e v e l s  i n  s u r f i c i a l  wells s ince  May 1976. Wells 
12-66 and 15-66 have begun t o  respond t o  recharge as o f t h e  end of February 
1977. 
October t o  January. 
t o  t h e  r e l a t iv i i l y  low r a i n f a l l  recorded during t h e s e  months and t h e  normal 
time l a g  f o r  response of  these  wells. With any f u t u r e  r a i n f a l l  t h i s  sp r ing  
t h e  water leve ls , j for  example,may not  be expected t o  peak the re fo re  u n t i l  May 
o r  June of 1977. Although seasonal ly  low, water l e v e l s  i n  t h e  s u r f i c i a l  
observat ion wells are not  h i s t o r i c a l l y  low. From the  l imi ted  ava i l ab le  
records ,  p resent  and p a s t  low water l e v e l s  are compared i n  the  following 
Table 2. 

Normally the  s u r f i c i a l - w e l l s  would bekin t o  recharge i n  t h e  per iod  
Lack of response t o  recharge t h i s  season can be a t t r i b u t e d  

~ 

Table 2 Comparison of  Present  (February 1977) and Past Water Levels i n  

Well . 

WR-2-66 

WR-12-66 

WR- 15 - 66 

WR- 102 - 7 

u r f i c i a l  Observation Wells 

10.2 I 36.4 I 3 4 . 4  

10.2 

10 

25.6 

32.3 

24.4 

32 .O 

I i s t o r i c  Low Water Level 
:eet Below Ground 

38.5 (Dec. 1973) 

27.7 (Nov. 1975) 

34.4 (Dec. 1967) 

30.9 (Dec. 1973) 
( inf luenced by nearby 
pumping) 
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I 
1.5 

1.5 

1.5 

1.5 

2 .2  

2 . 2  

2 . 2  

In  con t r a s t  t o  t h e  s u r f i c i a l  wells, bedrock observat ion wells have responded 
t o  t h e  f a l l  1976 r a i n s  and have been undergoing recharge s ince  October and 
November 1976, and i n  some cases (Wells 117-75, 118-75) s ince  August 1976. 
S t a r t  o f  recharge i n  1976, however, began later than t h a t  observed i n  1975 
(August) as p r e c i p i t a t i o n  a f te r  J u l y  1975 was p a r t i c u l a r l y  heavy throughout 
t h e  per iod  August t o  December 1975:(32.4 inches) .  Water l eve l s  i n  t h e  bed- 
rock observat ion wells are the re fo re  seasonal ly  on t h e  upswing. 
add i t iona l  r a i n f a l l  they  should a t t a i n  a seasonal  high i n  Apr i l  o r  May 1977. 
In  con t r a s t  t o  t h e  p a s t  seasonal  low l e v e l s ,  p resent  water l eve l s  i n  t h e  
bedrock observat ion wells are compared i n  t h e  following Table 3. 

With any 

Table 3 Comparison o f  Present  (February 1977) and Past Recorded Water 
Levels i n  Bedrock Observation Wells 

WR- 1 17- 75 

WR-118-75 

WR- 119- 75 

WR- 1 2 0 - 75 

72-3 

5 . 3  

1.6 

20.9 

0.1 

0.5 

Water Level i n  
February . 

P r i o r  t o  H i s t o r i c  
Low 

no da ta  

no da t a  

no d a t a  

.18 . 9 r::; 

above ground 

no d a t a  

no d a t a  

i s t o r i c  Low Water Level 
ee t  Below Ground 

~~ ~ 

14.4 (Aug. 1975) 

14 (Aug. 1975) 

17.5 (Oct. 1975) 

21.9 (Nov. 1976) 

2 1  ( Ju ly  1975) 
( inf luenced by nearby 
pumping) 

10 (Nov. 1974) 

8 CNov. 1974) 

O f  p a r t i c u l a r  i n t e r e s t  i s  the  hydrograph of  wel l  72-2 where t h e  water l eve l  
remained r e l a t i v e l y  high over t h e  i n t e r v a l  J u l y  t o  November 1976 i n  con t r a s t  t o  
t h e  previous year .  This apparent recharge during t h e  summer months of 1976 may 
have been due t o  decreased evaporat ion,  lower water demand i n  t h e  region and 
"carry-over" o f  s torage  cont r ibu ted  from t h e  previous y e a r ' s  very high r a i n f a l l ;  
One could a l s o  q e c u l a t e  t h a t  t h e  h igher  water l e v e l s  may have been due i n  p a r t  
t o  a r t i f i c i a l  recharge which was c a r r i e d  out by Sidney Waterworks on a nearby 
well on Ardmore Avenue i n  1976. 

. . . / 5  

. . -  



. .  

Dr.*m C. Foweraker 

- 5 -  

\ 

March 7,  1977 

Summary 

1. Shallow s u r f i c i a l  observat ion wells on t h e  Saanich Peninsula  are seasonal ly  
low and have been dec l in ing  s t e a d i l y  s ince  May 1976. The wells h a v e ' j u s t  
begun t o  respond t o  seasonal  f a l l  and e a r l y  win ter  r a i n f a l l  which t o  da t e  
has  been abnormally low. Water l eve l s  i n  t hese  wells would not  be expected 
t o  peak u n t i l  t h r e e  t o  four  months af ter  t h e  major r a i n f a l l  per iod  provided 
r a i n f a l l  i n  t h e  nex t  f e w  months i s  near  normal. Without add i t iona l  r a in -  
f a l l ,  water l evg l s  could continue t o  dec l ine .  I n  comparison t o  previous 
years ,  t h e  water l e v e l s  are low f o r  t h i s  time of year  bu t  they are s t i l l  
r e l a t i v e l y  high,  about one t o  t h r e e  feet  above previous ly  recorded lows. 

2. Water l e v e l s  i n  bedrock observat ion wells are on t h e i r  seasonal  upswing and 
bedrock aqu i f e r s  have been genera l ly  recharging s ince  October 1976. 
any add i t iona l  r a i n f a l l ,  water l eve l s  should continue t o  r ise  a t t a i n i n g  
t h e i r  annual high i n  Apri l  o r  May 1977. 

With 

Re commendat ions 

O f  immediate concern i s  the  dec l in ing  water l e v e l s  i n  shallow s u r f i c i a l  wells. 
Should below-average r a i n f a l l  continue during t h e  months of February through 
t o  May, continued dec l ine  of t h e  water t a b l e  might be expected. I t  i s  d i f f i c u l t  
t o  p red ic t  t he  fu tu re  behaviour o f  t he  water t a b l e  i n  shallow wells at t h i s  
time because of t h e  known time l a g  f o r  response of t h e s e  wells t o  p r e c i p i t a t i o n .  
Water levels ,  f o r  example,may-yet r i se  i n  response t o  t h e  l imi t ed  r a i n f a l l  which 
occurred during t h e  p a s t  f a l l  and e a r l y  win ter .  

A t  p resent  it i s  too  e a r l y  t o  assess t h e  poss ib l e  effects  of t h e  present  t rend  
o f  t h e  water l e v e l s  i n  shallow s u r f i c i a l  wells. However, if below average 
p r e c i p i t a t i o n  cont inues,  p recaut ions  should be taken t o  conserve water from 
shallow s u r f i c i a l  aqu i f e r s .  A month-end review of  r a i n f a l l  da t a  and hydrograph 
records of  t h e  s u r f i c i a l  wells should be c a r r i e d  out  u n t i l  e a r l y  summer t o  keep 
up- to-.date on t h e  s i t u a t i o n .  

With regards t o  bedrock wells, t h e r e  i s  no immediate concern with regards t o  
low water l eve l s .  Wells producing from bedrock aqu i f e r s ,  t he re fo re ,  are not  
expected t o  behave much d i f f e r e n t l y  than i n  p a s t  years .  
from bedrock observat ion wells should,  however, be updated on a monthly b a s i s  
u n t i l  e a r l y  summer. 

Hydrograph records 

Due t o  t h e  importance of  Elk Lake t o  t h e  water supply o f  t h e  Saanich Peninsula ,  
an automatic water l e v e l  recording gauge should be i n s t a l l e d  i n  t h e  lake t o  
monitor water l e v e l  f l uc tua t ions .  I n  view of t he  poss ib l e  hydraul ic  connection 
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between t h e  lake  and the  Cordova Bay aqu i f e r ,  t h i s  information could be 
inva luable  i n  understanding water l e v e l  response i n  t h e  a q u i f e r  and poss ib l e  
seepage lo s ses  from the  lake .  S imi l a r ly  a recording gauge should be i n s t a l l e d  
i n  t h e  Brerltwood quarry t o  monitor water l e v e l  f l uc tua t ions .  Metering of  
consumption from a l l  municipal production wells and spr ings  should be c a r r i e d  
out  and provis ion  should be made on a l l  well i n s t a l l a t i o n s  f o r  ob ta in ing  monthly 
water l e v e l  readings.  

APK/bmg’ 

A. P .  Kohut 
Senior  Geological Engineer 
Groundwater S e c t i o n  

A 
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