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W-372 

'@Mr. A.P. Kohut 
Senior Geological Engi neer 
Groundwater Section 
Water Management Branch 

Re: Review of Well Test Data - Well No. 3, 
Sointul a Waterworks D i s t r i c t  

Date: Apr i l  18, 1985 

Our F i l e :  0317588 

As requested by T. Pol lard,  Liaison Engineer, Engineering Services a review 
of the above well tes t  repor t  by Pac i f i c  Hydrology Consultants Ltd.  dated 
February 22,  1983 has been completed. The capaci ty  of the well as recom- 
mended by the consultants i s  12.6 L/s (200 USgpm). 

We1 1 Location 

The set t lement  of Sointula is  s i tua t ed  on Malcolm Island off  the northeast 
shore of Northern Vancouver Is land across from Por t  McNeill. The well i s  
located about  410 m (1,350' north-northeast  of the existing production 
Well No. 2 and 160 m (525 ' )  e a s t  of Rough Bay, near the in t e r sec t ion  of 
Alert Avenue and Blunden Avenue a t  Sointula.  

Intended Well Use 

According t o  the consul tan ts ,  Well No. 3 i s  intended t o  be used as  a standby 
well f o r  the District. I t  is not known i f  the well will  be i n  simultaneous 
operation w i t h  Well No. 2. 

We1 1 Construction 

The well was dr i l led by the a i r  ro ta ry  method by Fyfe 's  Well Dr i l l i ng  Ltd.  
between l a t e  November and ea r ly  Deceher 1982. 
unconsol idated mater ia ls  of t i l  1 ,  sand and gravel ,  and clay t o  85.0 m (279' 1 
and bedrock from 85.0 m (279 ' )  t o  86.9 m (285 ' ) .  There a re  three main 
waterbeari ng zones i n  the unconsol i dated section: coarse gravel and coarse 
sand from 27.7 m ( 9 1 ' )  t o  32.9 m (108'1,  gravel and sand from 39.6 m (130 ' )  
t o  64.6 m (212 '1 ,  and sand and gravel from 79.2 m (260 ' )  t o  85.0 m (279 ' ) .  
These zones a re  bounded by clay and clayey f i n e  sand of apparently low 
permeabili ty.  w i t h  254 mm (10-inch) 
casing ( w i t h  drive shoe) and t o  85.0 m (279 ' )  w i t h  203 mm (8-inch) casing 

Dr i l l i ng  encountered 

The hole was cased t o  30.5 m (100' 
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( w i t h  d r ive  shoe) .  The bottommost aqu i f e r  was developed by s e t t i n g  a 3 m 
( 10-foot) 150-sl o t  203 mm (8- i  n c h )  nominal size Johnson s t a i n l e s s  steel 
screen bottoming a t  85.0 m (279 ' ) .  The screen assenbly included a bottom 
p l a t e  and K packer and t o t a l l e d  3.4 m (11 feet)  i n  length. The 203 mm 
(8-inch) cas ing  was pulled back t o  82.9 m (272 ' )  t o  expose 2.1 m ( 7 ' )  of 
sc reen  and the well was developed by a i r .  The optimum t r ansmi t t i ng  capacity 
of the exposed screen based on Johnson (1975) i s  22.1 L/s (350 USgpm). The  
water level was about 0.6 m (2') below ground level. Well d e t a i l s  are 
summarized i n  Figure 1. 

I t  is unknown i f  the annular space between the sur face  cas ing  and well 
cas ing  has been grouted o r  backf i l l ed  t o  form a s a n i t a r y  seal around the 
we1 1. 

Pump Test 

The well was p u q  t e s t e d  f o r  a 24-hour period using a 25 hp submersible 
pump on January 24, 1983. The pump was i n i t i a l l y  set a t  65.4 m (214 ' ) .  The 
i n i t i a l  water level was 1.56 m (5 .12 ' )  below the top of the 203 mm (8-inch) 
casing. Pumping began a t  8:20 a.m. a t  16.4 L/s  (260 USgpm) and gradually 
declined t o  14.8 L/s (235 USgpm) a f t e r  120 minutes. The pump was stopped a t  
130 minutes and lowered t o  71.8 m (236 ' )  and r e s t a r t e d  a t  154 minutes. The 
pumping r a t e  declined from 16.0 L/s (254 USgpm) t o  14.1 L/s (223 USgpm) a t  
the end of the t e s t  but was e s s e n t i a l l y  cons tan t  a t  14.1 L/s (224 USgpm - 
223 USgpm) . The water 1 eve1 drewdown about 63.0 m (206.7' ) a f t e r  
940 minutes and s t a b i l i z e d  about t h a t  level f o r  the remainder of the test  
(8.3 hours).  The maximum drawdown of 63.49 m (208.30') a f t e r  1,340 minutes 
represented 78.3% of  the a v a i l a b l e  drawdown t o  the top of the screen 
assembly. The s p e c i f i c  capac i ty  o f  the well a t  the end o f  24 hours pumping 
a t  a constant rate of 14.1 L/s (223 USgpm) was 0.22 L/s/m (US USgpm/ft). 
Upon the end of pumping, the water level recovered t o  above i t s  i n i t i a l  
level i n  1,490 minutes. Pump test  d e t a i l s  a r e  shown i n  Figure 1. 
Well No. 2 was not  used t o  monitor the water level and well i n t e r f e r e n c e  
e f f e c t s  during the pump test. 

Tidal e f f e c t s  did not  appear t o  influence drawdown during the purnp test .  
The source of recharge causing s t a b i l i z a t i o n  i s  uncer ta in  but may be: 
1) from over ly i  ng aqu i f e r s  and/or 2 )  w i t h  i ncreasi  ng t r ansmiss iv i ty  o r  
s t o r a t i v i t y  of the screened aqu i f e r  a d i s t ance  from the pumping well. 
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Aqu i fe r  Parameters 

Transmissi v i  ty der ived from pumpi ng and recovery data appear t o  be about 
10 m2/day (850 USgpd/ft) . This value appears low and ma 

[ 1.1 ( l o4  
determined from e x i s t i n g  data. 

be masked by we1 1 
i n e f f i c i e n c y .  The consu l tan ts '  der ived  T-value o f  133 m $ /day 

USgpd/f t] cannot be expl a i  ned. S t o r a t i  v i  t y  V a l  ue cannot be 

We1 1 CaDaci t v  

The s p e c i f i c  capaci ty  f o r  100-day pumping a t  a constant r a t e  o f  14.1 L/s 
(223 US gpm) i s  expected t o  remain a t  0.22 L/s/m (1.08 USgprn/ft) because 
s t a b i l i z a t i o n  occurred. Using 70% o f  the  a v a i l a b l e  drawdown (56.8 m 
(186.2'))- 30% be ing  a sa fe ty  margin f o r  pump s e t t i n g  and seasonal water 
l e v e l  f l u c t u a t i o n s  - the capaci ty  o f  We1 1 No. 3 under so lo  opera t ion  
i s  0.22 x 56.8 = 12.6 L/s (200 USgpm). The water l e v e l  a t  t h i s  pumping r a t e  
would remain above the top o f  the aqu i fe r .  

Because w e l l  i n t e r f e r e n c e  a f f e c t s  between Well No. 2 and Well No. 3 was n o t  
i n v e s t i g a t e d  and a q u i f e r  parameters coul d no t  be adequately obtained from 
the pung t e s t ,  the  capaci ty  o f  Well No. 3 i n  simultaneous operat ion w i t h  
Well No. 2 cannot be determined. To determine t h i s  combined we l l  capacity, 
another pump t e s t  would be requ i red  i n v o l v i n g  pumping o f  one o f  the  w e l l s  
and moni tor ing the  i n t e r f e r e n c e  e f f e c t s  on the o ther  we l l .  The conjbined 
wel l  capaci ty  o f  Well No. 3 would be equal t o  o r  l e s s  than 12.6 L/s 
(200 USgpm). 

Water Qual i ty  

A w a t e r  sample was c o l l e c t e d  dur ing the  pump t e s t  f o r  analys is .  
show water q u a l i t y  i s  s o f t  (Hardness = 55.8 mg/L), moderate i n  pH O =  7.391, 
low i n  d isso lved m i n e r a l i z a t i o n  (TDS = 132 rng/L) w i t h  n e g l i g i b l e  i r o n  
(Fe d iss  <0.01 mg/L) and manganese (Mn d iss  <0.01 mg/L). The groundwater 
can be character ized as a Na-K-Ca-Mg-HC03 type water w i t h  c o r r o s i v e  
tendencies (Ryznar Index = 9.96, Lange l ie r  Index = '1.52, and Aggressive 
Index = 10.63). The c h r g e  balance e r r o r  i s  about 5% suggesting a l l  major 
parameters were tes ted  f o r .  A l l  the parameters tes ted  f a l l  w i t h i n  the 
l i m i t s  s e t  i n  the guide l ines,  B.C. D r i n k i n g  Water Q u a l i t y ,  1982. 

The p o s s i b i l i t y  o f  seawater encroachment could n o t  be determined from t h i s  
s h o r t  term pump t e s t .  However, p e r i o d i c  sampling would be adequate t o  
monitor t h i s  s i t u a t i o n .  

Lab r e s u l t s  
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Concl usions and Recommendations 

So in tu la  Waterworks D i s t r i c t  Well No. 3 i s  a 203 mm (8 - inch)  w e l l  
completed i n  a sand and gravel  a q u i f e r  t o  85.0 m (279 ' )  deep, 

the we l l  capac i ty  under solo opera t ion  i s  12.6 L/s (200 USgpm) , 
water q u a l i t y  i s  s o f t ,  moderate i n  pH, low i n  d isso lved m i n e r a l i z a t i o n  
w i t h  n e g l i g i b l e  i r o n  and manganese; a l l  parameters tes ted  f a l l  w i t h i n  
the l i m i t s  s e t  i n  the guide l ines,  B.C. D r ink ing  Water Q u a l i t y ,  1982; 
the  water i s  apparent ly  corros ive,  

i n t e r f e r e n c e  w i t h  Well No. 2 and capac i ty  o f  Well No. 3 under s imul -  
taneous opera t ion  are unknown, another pump t e s t  i n v o l v i n g  pumping one 
we l l  and mon i to r ing  the o ther  woul'd be requ i red  t o  i n v e s t i g a t e  t h i s ,  

the  annular space between the surface cas ing and we l l  casing should be 
p roper l y  grouted o r  b a c k f i l l e d  ( i f  i t  h a s n ' t  a l ready been done) t o  
p rov ide  a sur face san i ta ry  seal around the we l l ,  

a recommended l e v e l  fo r  the pump s e t t i n g  i s  f rom 79.2 m ( 2 6 0 ' )  t o  
81.4 m (267'1, 

the we l l  should be equipped w i t h  a s u i t a b l e  water meter t o  measure t h e  
t o t a l  amount o f  water pumped from the wel l ,  

p rov i s ions  should be made t o  record the monthly water l e v e l ,  and 

water samples should be c o l l e c t e d  a t  l e a s t  once a year  t o  moni tor  
groundwater qual i ty. 
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