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undwater Evalu t i o n  - 

I n t r o d u c t i o n  

As requested by R.A. P o l l a r d ,  Community Water Supply Sect ion,  a groundwater 
e v a l u a t i o n  o f  t h e  above has been completed. The purpose i s  t o  examine t h e  
hydrogeology and s i t e  c o n d i t i o n s  around t h e  d i s t r i c t ' s  proposed w e l l  s i t e .  
The e v a l u a t i o n  has been based s o l e l y  on an o f f i c e  rev iew o f  e x i s t i n g  w e l l  
l o g  i n f o r m a t i o n ,  hydrogeologic  repor ts ,  and a i r  photos. Th is  memorandum 
summarizes t h e  hydrogeology, prov ides comments on t h e  l o c a l  s i t e  c o n d i t i o n s ,  
and ou t  1 i nes recommendat i ons on we1 1 c o n s t r u c t i o n  and t e s t  i ng . 
Hydrogeol ogy 

H y d r a u l i c a l l y ,  Mayne I s l a n d  can be viewed as a groundwater mound s i t u a t e d  
a top  a seawater basement. 
i n f o r m a t i o n  and F i g u r e s  1 and 2 i l l u s t r a t e  t h e  hydrogeology o f  t h e  area. 
The area c o n t a i n s  a moderate d e n s i t y  o f  w e l l s ;  t h e  h ighes t  d e n s i t y  occurs a t  
Bennett  Bay ( F i g u r e  1). Most o f  t h e  w e l l s  a re  l e s s  t h a n  200 f e e t  deep, 
y i e l d  l e s s  than 10 gpm, and a r e  completed i n t o  bedrock (Table 1). 

Table 1 summarizes t h e  e x i s t i n g  w e l l  l o g  

Bedrock comprises m a i n l y  g e n t l y  nor theas t  d i p p i n g  sha le  and some sandstone 
( F i g u r e  2). 
bedding surfaces, and o t h e r  s t r u c t u r a l  d i s c o n t i n u i t i e s  o f  t h e  rocks;  
permeabi 1 i t y  o f  t h e  i n t e r g r a n u l a r  pore .spaces o f  these rocks i s  ext remely 
low. Groundwater f l o w s  p r i m a r i l y  through t h e  s t r u c t u r a l  d i s c o n t i n u i t i e s .  
The h y d r a u l i c  head l e v e l  measured i n  w e l l s  est imated by s u b t r a c t i n g  t h e  
s t a t i c  water l e v e l  f rom t h e  w e l l  c o l l a r  e l e v a t i o n  suggests t h e  groundwater 
f l o w  t o  be i n  a n o r t h e a s t e r l y  d i r e c t i o n  f rom a r i d g e  i n  t h e  southwest 
towards Bennett  Bay and Campbell Bay (F igures  1 and 2). 

M a j o r  p e r m e a b i l i t y  o f  these rocks comes from f r a c t u r e s ,  f a u l t s ,  

I n t e r m i t t e n t  o,verburden d r i f t  up t o  about 20 f e e t  t h i c k  covers t h e  area 
( F i g u r e  2). 
groundwater p o t e n t i  a1 i s  b e l  ieved t o  be smal 1 because o f  t h e i r  probable 
l i m i t e d  a r e a l  e x t e n t  and th ickness.  Frac tured  bedrock forms t h e  p r i n c i p a l  
a q u i f e r  i n  t h e  area. 

Al though some d r i f t  depos i ts  a r e  permeable and sa tura ted ,  t h e i r  

S t a t i c  water l e v e l  i n  w e l l s  v a r i e s  f rom 110 f e e t  below ground t o  above 
ground depending on t h e  w e l l  l o c a t i o n  (Table 1). 
areas have s t a t i c  water l e v e l s  o f  a few tens  o f  f e e t  below ground. These 
l e v e l s  were measured as each w e l l  was const ructed.  With t h e  subsequent 
c o n s t r u c t i o n  o f  a d d i t i o n a l  pumping w e l l s  as i n  areas l i k e  Bennet t  Bay, t h e  

Most w e l l s  i n  l o w - l y i n g  
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water l e v e l s  may have d e c l i n e d  f rom prev ious r e p o r t e d  values. The amount o f  
d e c l i n e ,  i f  any, i s  unknown. According t o  Foweraker (1974), t h e  a r e a ' s  
groundwater demand appears t o  be o f f s e t t i n g  t h e  groundwater a v a i l a b i l i t y .  

General groundwater q u a l i t y  appears adequate. A 1974 survey o f  t h e  w e l l s  by 
t h e  Groundwater S e c t i o n  revealed a few cases o f  h i g h  values o f  t o t a l  
d i s s o l v e d  s o l i d s  (TDS) o r  c o n d u c t i v i t y  ( w e l l s  26 and 33 i n  S e c t i o n  9 and 
w e l l  1 i n  S e c t i o n  1 0 )  and of h i g h  i r o n  values ( w e l l s  7 and 22 i n  S e c t i o n  9 )  
t h a t  exceed those recommended by t h e  Department o f  N a t i o n a l  Hea l th  and 
Wel fare (1979). A l l  o t h e r  w e l l s  t e s t e d  had TDS values o f  l e s s  than 500 n g / l  
and i r o n  values o f  l e s s  than 0.3 mg/l. It appears t h a t  sha l lower  w e l l s  and 
w e l l s  i n  recharge areas ( h i l l s  and r i d g e s )  g e n e r a l l y  t a p  groundwater f rom 
l o c a l  f l o w  systems and younger groundwater which t y p i c a l l y  have l o w e r  TDS 
values than groundwater f rom deeper w e l l s  and w e l l s  i n  d ischarge areas 
(Heisterman, 1974). 

S a l t y  water i n  w e l l s  i s  a p o t e n t i a l  problem e s p e c i a l l y  i n  l o w - l y i n g  c o a s t a l  
areas. 
t h e  u n d e r l y i n g  seawater basement or by i n d u c i n g  seawater t o  f l o w  t o  t h e  we1 1 
by pumping. About ha1 f o f  t h e  we1 1s a r e  completed below sea l e v e l .  Most o f  
these a r e  completed l e s s  than 100 f e e t  below sea l e v e l  and have no apparent 
problems. Only w e l l  1 i n  S e c t i o n  10 i s  completed more than 200 f e e t  below 
sea l e v e l  and t h i s  may e x p l a i n  t h e  h i g h  TDS and c h l o r i d e  conten t  o f  t h e  
we1 1. 

An e x c e s s i v e l y  deep w e l l  may encounter s a l t y  water by i n t e r c e p t i n g  

Recharge comes f rom p r e c i p i t a t i o n  f a l l i n g  on t h e  area, most o f  which f a l l s  
d u r i n g  w i n t e r .  Recharge i n  t h e  summer i s  l i m i t e d .  

Local  S i t e  Cond i t ions  

The proposed w e l l  s i t e  i s  s i t u a t e d  beside a road r igh t -o f -way i n  t h e  low- 
l y i n g  v a l l e y  nor thwest  o f  t h e  h i g h  w e l l  d e n s i t y  area o f  Bennet t  Bay ( F i g u r e  
1). 
w e l l  i s  about 290 f e e t  t o  t h e  nor theast .  Other nearby w e l l s  a re  about 475 
f e e t  n o r t h ,  750 f e e t  south, and r o u g h l y  850 feet  eas t  o f  t h e  s i t e .  

The s i t e  e l e v a t i o n  i s  r o u g h l y  8 0  feet  above sea l e v e l .  The n e a r e s t  

The s i t e  area l i e s  i n  a d ischarge area and i s  apparent ly  u n d e r l a i n  b y  
shale. The s t a t i c  water l e v e l  here i s  expected t o  be rough ly  30 f e e t  below 
ground. A f l o w i n g  a r t e s i a n  c o n d i t i o n  i s  no t  a n t i c i p a t e d .  The l o c a l  
groundwater chemis t ry  i s  expected t o  be adequate prov ided t h a t  t h e  w e l l  i s  
no t  d r i  11 ed e x c e s s i v e l y  deep thereby  encounter ing s a l t y  and poor q u a l i t y  
groundwater. D r i l l i n g  should be undertaken i n  t h e  range o f  150 t o  200 f e e t  
below ground. These s i t e  s p e c i f i c  hydrogeo og ic  c o n d i t i o n s  have been 
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i n t e r p o l a t e d  f rom t h e  hydrogeology as presented i n  F i g u r e s  1 and 2. 
prospects  f o r  complet ing a w e l l  i n  t h e  s i t e  area capable o f  y i e l d i n g  5 t o  1 0  
gpm appear good b u t  t h e r e  a r e  no guarantees aga ins t  d r i l l i n g  a d r y  h o l e  
because t h e  h o l e  may no t  i n t e r c e p t  any s i g n i f i c a n t  water bear ing  zones. 
V i r t u a l l y  n o t h i n g  can be done t o  guard a g a i n s t  t h i s  however. 

The exact  s i t e  l o c a t i o n  should t a k e  i n t o  account t h e  l o c a l  topography and 
drainage, overhead and underground o b s t r u c t i o n s ,  and p o s s i b l e  p o l l u t i o n  
sources. These must be determined i n  t h e  f i e l d .  Genera l ly ,  t h e  s i t e  shou ld  
be loca ted :  

The 

1) on l o c a l l y  h i g h e r  ground and away f rom dra inage d i t c h e s  t o  guard 
a g a i n s t  any contaminated sur face  water f rom reaching t h e  w e l l  head 
and e n t e r i n g  t h e  w e l l  

a s  te lephone l i n e s ,  power poles,  water and sewer l i n e s ,  e tc .  and from 
p o s s i b l e  p o l l u t i o n  sources such as dumps, s e p t i c  tanks,  e tc .  
( p a r t i c u l a r l y  any u p - v a l l e y  and a long t h e  h i l l s i d e  f rom t h e  s i t e ) ,  

2) a safe  d i s t a n c e  away f rom overhead and underground o b s t r u c t i o n s  such 

The p r o x i m i t y  o f  t h e  s i t e  t o  o t h e r  w e l l s  makes w e l l  i n t e r f e r e n c e  a 
p o s s i b i l i t y  ( p a r t i c u l a r l y  w i t h  t h e  w e l l  290 f e e t  t o  t-he nor theas t ) .  
t h e  s i t e  i s  r e l a t i v e l y  f i x e d ,  p o s s i b l e  p o l l u t i o n  sources and any a d d i t i o n a l  
nearby w e l l s  should be p inpo in ted .  I f  p o l l u t i o n  o r  w e l l  i n t e r f e r e n c e  
appears t o  be a r e a l  problem, c o n s i d e r a t i o n  should be g i v e n  t o  s e l e c t i n g  
another  s i t e  i n  t h e  general  area. 

Recommendations 

Because 

P r i o r  t o  d r i l l i n g ,  a p r e l i m i n a r y  f i e l d  survey should be c a r r i e d  ou t  i n  t h e  
s i t e  area which would i n v o l v e :  

1 )  check ing l o c a l  hydrogeologic  c o n d i t i o n s  

2) p i n p o i n t i n g  t h e  exact s i t e  l o c a t i o n  t a k i n g  i n t o  c o n s i d e r a t i o n  t h e  
l o c a l  topography and drainage, overhead and underground o b s t r u c t i o n s ,  
and p o s s i b l e  p o l l u t i o n  sources 

(nearby we1 1 s t h a t  a r e  i n o p e r a t i v e  would no t  present  we1 1 
i n t e r f e r e n c e  problems) 

check ing t h e  background groundwater c o n d i t i o n s  o f  a t  l e a s t  two o f  t h e  
c l o s e s t  w e l l s  ( i f  p o s s i b l e ) - a - s i m p l e  f i e l d  a n a l y s i s  i n v o l v i n g  water  
1 eve1 and c o n d u c t i v i t y  measurements would be adequate. 

3) a w e l l  i n v e n t o r y  t o  l o c a t e  nearby w e l l s  and'determine w e l l  use 

4) 
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Dur ing d r i l l i n g  t h e  water q u a l i t y  should be moni tored t o  d e t e c t  t h e  presence 
o f  s a l t y  and poor q u a l i t y  water. 
c o n d u c t i v i t y  i n  t h e  w e l l  as d r i l l i n g  proceeds and where water-bear ing zones 
a r e  encountered. I f  s a l t y  water  i s  encountered, t h e  water-bear ing zone 
should be sealed w i t h  grout .  Based on e x i s t i n g  w e l l  i n f o r m a t i o n ,  t h e  w e l l  
should n o t  be deeper than rough ly  200 f e e t  ( n o t  g r e a t e r  than 120 f e e t  below 
sea l e v e l )  t o  guard a g a i n s t  encounter ing s a l t y  water a t  depth. 

Well c o n s t r u c t i o n  should conform ‘w i th  t h e  w e l l  c o n s t r u c t i o n  g u i d e l i n e s  s e t  
o u t  by t h e  M i n i s t r y  o f  Environment (1982). The completed w e l l  should have a 
s a n i t a r y  g r o u t  seal  ex tend ing  t o  a minimum depth o f  15 f e e t  and should be 
pump t e s t e d  a t  a cons tan t  r a t e  a t  o r  i n  excess o f  t h e  expected requi rements 
f o r  a p e r i o d  o f  a t  l e a s t  7 2  hours. The t e s t  should be done i n  l a t e  summer 
when t h e  water  l e v e l  i s  near i t s  seasonal low. The’pump should be s e t  above 
t h e  water b e a r i n g  zone(s) t o  a v o i d  pumping t h e  water  l e v e l  t o  below t h e  
water  bear ing  zone(s) t h e r e b y  dewater ing t h e  zone(s). A water sample should 
be c o l l e c t e d  near t h e  end o f  t h e  pump t e s t  and prompt ly  sent f o r  l a b  
t e s t i n g .  Table 2 shows a recommended l i s t  o f  parameters t o  be l a b  tes ted .  

Th is  can be done by measuring t h e  

Dur ing t h e  pump t e s t ,  water  l e v e l s  o f  nearby w e l l s  should be moni tored t o  
assess t h e  e f f e c t s  o f  any w e l l  i n t e r f e r e n c e .  Water q u a l i t y  m o n i t o r i n g  o f  
t h e  c l o s e s t  w e l l s  f i e l d  t e s t e d  p r i o r  t o  d r i l l i n g  should c o n t i n u e  d u r i n g  t h e  
pump t e s t  t o  d e t e c t  any water qual i t y  changes r e l a t e d  t o  t h e  pumping. 

The p r e l i m i n a r y  f i e l d  survey as w e l l  as 
and sampl ing o f  t h e  w e l l  should be done 
groundwater engineer.  
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Table 2: Recommended List of Parameters t o  be Lab Tested 

0 
A l k a l i n i t y  - Phen .  
A l k a l i n i t y  - Total 
Bicarbonate 
Cal ci urn 
Chlor ide 
Col i form Bacter ia  
Flouride 
Hardness 
I ron ,  Total  and Dissolved 
Magnesi urn 
Manganese , Total  and Dissolved 
N i t r a t e  and Nitrite 
Nitrogen 
PH 
Phosphorous 
Potass i  urn 
Sodi urn 
S u l f a t e  
Total  Disso lved Sol i d s  
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