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Re: Impact o f  Proposed Subdivis ion a t  45035 Keith Wilson Road 
on C h i  11 iwack Municipal We1 1 s .  

As requested by Mr. L.  Hogg, Chief Pub l i c  Heal th  Inspec to r  of the Upper 
F r a s e r  Valley Health U n i t ,  a review has been completed of a v a i l a b l e  ground- 
water information i n  the above area. Mr. Hogg i s  concerned t h a t  wastewater 
d i sposa l  i n t o  the ground from the proposed 20 l o t  development on Keith 
Wilson Road may adverse ly  a f f e c t  the q u a l i t y  of groundwater approximately 
600 m down g r a d i e n t  i n  two community production wells used by the District 
o f  Chill iwack (F igu re  1).  E. Livingston ( P a c i f i c  Hydrology Consul tants  
L t d . )  has  repor ted  (1986) t h a t  ' 'under t h e  p r e v a i l i n g  circumstances,  the 
a d d i t i o n  of an add i t iona l  20 homes nearby i s  a l s o  unl ike ly  t o  cause a 
problem, or  even result i n  any p e r c e p t i b l e  increase i n  the concentration of 
nitrate i n  groundwater from the Chill iwack wells." 

The  development s i te  i s  under la in  by permeable sand and gravel depos i t s  
w h i c h  comprise the high capac i ty ,  water t a b l e  a q u i f e r  i n  w h i c h  the municipal 
wells a r e  completed. The permeabi l i ty  of the a q u i f e r  has been es t imated  t o  
be i n  the range 1 t o  10 cm per second (Livington,  19861, and the trans- 
m i s s i v i t y  i n  the v i c i n i t y  of the municipal wells has been es t imated  t o  be i n  
the range 200,000 t o  1,000,000 USgpd/ft. width o f  a q u i f e r  (Livingston,  
1973).  Non-pumping water  levels i n  the municipal wells were reported t o  be 
27 feet below ground when the wells were d r i l l e d .  Screened in t ake  i n t e r v a l s  
i n  the municipal wells a r e  from 60 t o  98 feet below ground. Wells completed 
t o  depths  up  t o  78 feet  f o r  the Frase r  Valley Arena, s i t u a t e d  next t o  the 
development proper ty  are a l s o  repor ted  t o  be completed i n  sand and gravel 
w i t h  non-pumping water levels repor ted  t o  be 10  t o  20 feet below ground. 

As the a q u i f e r  underlyi  ng the region i s  re1 a t i  vely s h a l l  ow , highly permeabl e 
and not confined by any thick sec t ion  of low permeabi l i ty  depos i t s ,  the 
a q u i f e r  i s  r e a d i l y  s u s c e p t i b l e  t o  p o l l u t i o n  from any s i g n i f i c a n t  waste 
d i scha rges  on o r  i n t o  the ground. The a b i l i t y  of the depos i t s  underlying 
the a rea  t o  a s s i m i l a t e  waste di scharges w i t h o u t  any adverse groundwater 
q u a l i t y  effects depends upon a number f a c t o r s  inc luding  for  example: 

1. 
2. Method of waste d isposa l .  
3. Depth t o  water  t a b l e .  
4 .  Lithology and permeabi l i ty  of the s o i l  ma te r i a l s .  
5. Natural r a t e s  of groundwater movement. 

Q u a n t i t y  and na tu re  of the contaminants being discharged.  
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A re lat ively small accidental spill from an o i l  or gasoline tank for example 
i n  close proximity (1,000 f ee t )  t o  the municipal we1 1 s m i g h t  conceivably 
impair groundwater quality making i t  unpotable w i t h  hydrocarbons a t  barely 
detectable concentrations (e.g. , 0.01 mg/L) w i t h i n  a relatively short time 
(weeks). Relatively small discharges of normal septic effluent such as that  
proposed by the development, however, would not i n  i t s e l f  be expected to 
have a major quality effect  upon the aquifer a t  distances of 600 metres from 
the points of discharge w i t h i n  a short time (years). Nevertheless, 
inappropriate use of septic disposal systems for  disposal of common house- 
hol d chemical s such as p a i n t  thinners, grease removers, septic t a n k  cleaners 
e tc . ,  coul d resul t  i n  q u a n t i  t i e s  of synthetic organic compounds entering the 
groundwater regime. These compounds can impair groundwater qual i t y  a t  
concentrations of a few pa r t s  per b i l l i o n .  The transport and fa te  of 
organic contaminants i n  the subsurface environment is  a relatively new 
topical area of concern, t h u s  the published l i t e r a tu re  is  sparse (Canter and 
Knox, 1985). The potential problems from septic f ie lds  may be compounded 
further w i t h  increased density of development. 

I n  summary, the proposed development of 20 residential  septic disposal 
f i e lds  would not i n  i t s e l f  pose a significant threat  to groundwater quality 
i n  the municipal wells situated down gradient. Due to the susceptibil i ty of 
the aquifer to pollution there i s  a need, however, to protect th i s  valuable 
resource from pollution hazards such as accidential chemical spil Is, leakage 
of fuel storage tanks  and inappropriate waste discharges. The need for 
adequate aquifer protection i n  the vicinity of the Chilliwack wells has been 
recommended previously. In 1973, E. L i v i  ngston recommended "this excel len t  
and rather shallow aquifer must be protected from pollution. Dumping of 
garbage or other wastes i n  the nearby gravel p i t  or i n  the area between the 
well and the Vedder River must be protected by proper zoning or other 
planning provisions." 

As the Di s t r i c t  of Chilliwack i s  a major user of the aquifer, consideration 
should be given by the Dis t r ic t  to develop an aquifer protection p l a n  which 
would help safeguard the quality of the resource for future use. Elements 
of this p l a n ,  for example, might include: 

1. Establishing a buffer zone around the municipal wells l i m i t i n g  
ac t iv i t i e s  which may pose a potential pollution hazard. 

2. L i m i t i n g  the density of septic systems i n  the vicinity of the wells and 
regions ups1 ope. 
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3. Monitoring the q u a l i t y  of groundwater i n  the municipal wells on an 
annual  o r  semi -annual bas i  s. 

4. Es t ab l i sh ing  add i t iona l  wells s p e c i f i c a l l y  f o r  q u a l i t y  monitoring 
purposes. 

5. Cont ro l l i ng  land use a c t i v i t i e s  upslope of the wells t o  reduce po ten t i a l  
p o l l u t i o n  hazards.  

The District should a l s o  cons ider  r e t a i n i n g  the services of a groundwater 
c o n s u l t a n t  t o  a s s i s t  them i n  prepar ing  the plan. 

W i t h  regard  t o  the proposed development, sufficient geotechnical  information 
shoul d be provided t o  v e r i f y  t h a t  the soi 1 condi t i o n s ,  i n f  i 1 t r a t i o n  capac i ty  
and depth t o  the water t a b l e  a r e  s a t i s f a c t o r y  f o r  successful opera t ion  of 
the  proposed d isposa l  f a c i l i t i e s .  A f i e l d  inventory of a l l  e x i s t i n g  wells 
w i t h i n  1,000 f ee t  of the proposed development i s  a l s o  recommended t o  
determine i f  any neighhouring p r o p e r t i e s  a r e  using groundwater. 

A.P. Kohut 
Senior  Geological Engineer 
Groundwater Sec t ion  
Water Management Branch 
387 -94 64 
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