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-1NTRODUCT I ON 

A t  t h e  r eques t  o f  J . D . C .  F u l l e r ,  Head o f  Engineering Sec t ion ,  
Inventory and Engineering Branch, a pre l iminary  groundwater s tudy  has  
been completed on t h e  impact of a d d i t i o n a l  withdrawals from t h e  
Abbotsford a q u i f e r ,  as a r e s u l t  of t h e  proposed pumping of  t h e  
Farmer Road Production Wells (Figure 1). The p o s s i b i l i t y  t h a t  some 
wells loca ted  i n  t h e  upland area (near  t h e  a i r p o r t ,  F igure  l ) ,  were 
a f f e c t e d  dur ing  t h e  pe r iod  of a pumping tes t  undertaken on t h e  Farmer  
Road Well No. 2 i n  J u l y ,  1977, has a l s o  been inves t iga t ed .  

The fol lowing r e p o r t  i s  based upon an eva lua t ion  of  a v a i l a b l e  
pumping test  d a t a ,  observa t ion  well hydrographs, w e l l  logs  and d i s -  
cuss ions  with ind iv idua l s  aware of t h e  s i t u a t i o n  i n  t h e  upland area 
during t h e  time t h e  t e s t  w a s  c a r r i e d  ou t .  

A . 
AVAILABLE DATA 

1. Farmer Road Production Well No. 2 PumDine T e s t  

Farmer Road Well No. 2 i s  an 18-inch diameter  well cons t ruc ted  
i n  June 1977 t o  a depth of  198 fee t .  This  w e l l ,  completed i n  sand and 
g rave l  and screened between 115 feet  and 155 fee t ,  was pump-tested f o r  
a continuous per iod  of f i v e  days i n  l a t e  J u l y ,  1977, t o  determine a q u i f e r  
parameters and w e l l  capac i ty .  
and Assoc ia tes ,  who supervised t h e  pumping tes t  and analysed some of  t h e  
d a t a ,  t h e  s p e c i f i c  capac i ty  of  t h e  well was found t o  be 33.8 USgpm. 
maximum design capac i ty  ( i . e . ,  safe y i e l d )  of 1800 USgpm was recommended 
by Mr. Harris. 
pumping well was used f o r  a s h o r t  per iod  t o  monitor t h e  drawdown effect  
during t h e  pumping t e s t .  

According to' H. Harris of Ker, Priestman 

A 

A nearby shallow well approximately 340 fee t  from t h e  

2 .  P rov inc ia l  Observation Well Hydrographs 

The Province o f  B.C .  c u r r e n t l y  monitors t h e  water l e v e l  f l u c t u a t i o n s  
i n  seve ra l  wells i n  t h e  Abbotsford area. 
observa t ion  wells (WR 4-62, WR 13-62, and F.V.T.H. No. 5) are shown i n  
F igure  2 ,  f o r  t h e  per iod  of record  between 1974 and 1979 6 n c l u s i v e ) .  

The hydrographs o f  t h r e e  
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Upland Area Wells 

During r ecen t  conversa t ions  with E . C .  Hals tead (Hydrologis t ,  Federal  
Hydrology Research Div is ion ,  Vancouver), regard ing  p o s s i b l e  i n t e r f e r e n c e  
e f f e c t s  dur ing  t h e  f ive-day  pumping tes t  of Farmer Road Well No. 2 ,  M r .  
Hals tead ind ica t ed  t h a t  he had rece ived  r e p o r t s  from water wel l  d r i l l i n g  
con t r ac to r s  i n  t h e  Abbotsford a rea ,of  s eve ra l  wells i n  t h e  up land ,a rea ,  
near  t h e  a i r p o r t ,  t h a t  had gone d r y  i n  t h e  l a t e  summer of 1977. 
would appear t o  have been improperly cons t ruc ted  wells f o r  t h e  most p a r t .  
M r .  Hals tead suggested t h a t  t h e s e  wells may have gone dry  as a r e s u l t  of 
t h e  f ive-day  pumping t e s t ;  s i n c e ,  as he ind ica t ed ,  l a r g e  q u a n t i t i e s  of 
water whose source may have been t h e  recharge area (where t h e  a f f e c t e d ( ? )  
wells were loca ted)  were removed from t h e  a q u i f e r  during t h e  5-day 
pumping t e s t .  

These 

ANALYSIS OF PUMPING TEST DATA 

I 

During t h e  J u l y ,  1977 pumping t e s t ,  it was r epor t ed  t h a t  s eve ra l  
shallow wells i n  t h e  immediate v i c i n i t y  (i.e' . ,  wi th in  1000 f e e t )  of t h e  
pumping we l l ,  had gone d ry  wi th in  24 hours o f  t h e  s t a r t  of  t h e  t e s t .  No 
water level  readings  were taken i n  t h e s e  shallow we l l s  p r i o r  t o  t h e  t e s t ,  
so  t h a t  it was not  p o s s i b l e  t o  a s c e r t a i n  t h e  amount of i n t e r f e r e n c e  draw- 
down caused by t h e  pumping. Nevertheless ,  as previous ly  noted ,  Ker, 
Priestman and Associ'ates used a nearby shallow w e l l  (approximately 340 
f e e t  from t h e  pumped wel l )  as an observa t ion  wel l  t o  monitor t h e  draw- 
down e f f e c t s  during pumping. 
than 1 . 5  f e e t  of drawdown a f t e r  24 hours o f  pumping. 
wel l  appears  t o  be r e p r e s e n t a t i v e  of  t h e  drawdown e f f e c t s  i n  shallow wells 
i n  t h e  area, but  may not  n e c e s s a r i l y  be r e p r e s e n t a t i v e  of  t h e  drawdown 
e f f e c t s  i n  deeper we l l s .  Based upon a v a i l a b l e  w e l l  log  d a t a ,  it appears  
t h a t  t h e  shallow we l l s  i n  t h e  area of t h e  Farmer Road product ion well ,  are 
cons t ruc ted  i n  a sand and g rave l  zone which may be separa ted  from t h e  main 
a q u i f e r ,  i n  which t h e  product ion well i s  cons t ruc t ed .  An i n t e r p r e t a t i o n  of 
t h e  logs  of s eve ra l  deep holes  ind ica tes - tha t  t h e r e  may be s i l t y  o r  c layey  
l a y e r s  s epa ra t ing  t h e  shallow sand and g rave l  zone from t h e  main sand and 
grave l  a q u i f e r .  The fac t  t h a t  t h e r e  were drawdown responses  t o  pumping, 
i n  t h e  shallow wells, i n d i c a t e  t h a t  t h e r e  i s  some hydrau l i c  in te r -connec t ion  
between t h e  formations.  In  o rde r  t o  ob ta in  r e p r e s e n t a t i v e  drawdown d a t a  
f o r  t h e  main a q u i f e r  i n  which t h e  product ion wel l  i s  cons t ruc t ed ,  obser -  
va t ion  we l l s  completed t o  approximately t h e  same depth as t h e  screened 
sec t ion  of  t h e  pumped well ,  a r e  r equ i r ed .  

This  shallow observa t ion  well recorded less 
The d a t a  from t h i s  

ANALYSIS OF PROVINCIAL OBSERVATION WELL HYDROGRAPHS 

An a n a l y s i s  of t h e  hydrograph d a t a  (Figure 2 ) ,  i n d i c a t e s  t h a t  water 
l e v e l s ,  as recorded i n  observa t ion  wells WR 4-62, WR 13-62, and FVTH No. 5 ,  
respond seasona l ly  t o  p r e c i p i t a t i o n .  
below average p r e c i p i t a t i o n  r e s u l t e d  i n  lower than  average recharge  t o  t h e  
aqu i f e r .  Consequently, t h e  hydrographs i n d i c a t e  t h a t  t h e  water l e v e l s  i n  
t h e  observa t ion  we l l s  during t h i s  per iod  d id  not  recover  f u l l y  as i n i  
previous years .  Continued lower than  average p r e c i p i t a t i o n  i n  subsequent 

In  t h e  f a l l  of  1976 t o  e a r l y  1977, 
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y 
-1s throughout t h e  Abbotsford area. However, f u r t h e r  monitoring i n t o  
a pe r iod ( s )  of increased  annual p r e c i p i t a t i o n  w i l l  be  r equ i r ed  be fo re  it 
can be determined more a s su red ly  t h a t  groundwater withdrawals from o t h e r  
major well u s e r s  have not  a l s o  been a f a c t o r  i n  t h e  p re sen t  water l e v e l  
dec l ines .  P re sen t ly ,  water l e v e l s  cont inue  t o  remain below average f o r  
t h e  per iod  of record .  

Y S  has  undoubtedly been a major f a c t o r  i n  t h e  o v e r a l l  d e c l i n e  i n  water 

A s  can be seen i n  F igure  2 ,  t h e  water l e v e l s  i n  t h e  observa t ion  
wells dur ing  J u l y  and August of 1977 ( i . e . ,  t h e  t i m e  during which Farmer 
Road Well No. 2 was t e s t e d )  were dec l in ing ,  fol lowing t h e  normal sea- 
sonal  t r end .  More d e t a i l e d  hydrograph r eco rds  dur ing  t h e  pumping per iod  
a r e  shown i n  F igure  3 ,  4 ,  and 5.  A s  can be seen i n  each hydrograph, 
t h e r e  were no immediate drawdown e f f e c t s  o r  unusual changes i n  t h e  
observa t ion  well water l e v e l s  t h a t  can be a t t r i b u t e d  t o  t h e  pumping of 
Farmer Road Well No. 2 .  I n  each hydrograph record ,  t h e  water l e v e l s  
were dec l in ing  a t  a normal seasonal  ra te .  

Observation well WR 4-62 near  t h e  a i r p o r t ,  i s  loca ted  i n  t h e  same 
area as t h e  r epor t ed  wells which d r i e d  up i n  l a t e  summer of 1977. 
upon t h e  above a n a l y s i s ,  t h e  apparent  reason f o r  t h e i r  "drying-upt1 can 
be a t t r i b u t e d  t o  a d e c l i n e  i n  t h e  water l e v e l s  throughout t h e  area, as 
a r e s u l t  of lower than  average p r e c i p i t a t i o n ,  and no t  n e c e s s a r i l y  as a 
r e s u l t  o f  t h e  5-day pumping t e s t  of Farmer Road Well No. 2 .  
observa t ion  wells WR 13-62 and FVTH No. 5,  loca ted  less than  5,000 f e e t  
from Farmer Road Well No. 2 ,  showed no i n t e r f e r e n c e  e f f e c t s  from pumping 
of Farmer Road Well No. 2 ,  so  t h a t  it appears  t h e  major pumping "zone 
of inf luence" f o r  t h i s  product ion well i s  l e s s  than  4,000 f e e t  from t h e  
well. 

Based 

In  fact ,  

CONCLUSIONS AND RECOMMENDATIONS 

The ana lyses  of  th ree  Provinc ia l  observat ion w e l l s  located f r o m  
4,000 t o  17,000 f e e t  from Farmer Road Well No. 2 ,  dur ing  t h e  per iod  of  
t h e  5-day pumping t e s t  o f  Well No. 2 ,  showed t h a t  t h e r e  were no d i s -  
cernable  i n t e r f e r e n c e  e f f e c t s  i n  those  w e l l s ,  as a r e s u l t  of pumping 
of Farmer Road Well No. 2 .  
i n  a shallow monitor well ,  l oca t ed  approximately 340 feet  from Farmer 
Road Well No. 2 ,  dur ing t h e  pumping tes t  ind ica t ed  t h a t  t h e r e  are i n t e r -  
fe rence  e f f e c t s  upon shallow wells i n  t h e  immediate area surrounding 
product ion wells. 
well was poss ib ly  not  i n  t h e  same a q u i f e r  as t h e  pumped well ,  t h e  draw- 
down d a t a  may no t  be  r e p r e s e n t a t i v e .  Therefore ,  it i s  recommended t h a t  
up t o  t h r e e  proper ly  cons t ruc ted  observa t ion  wells pene t r a t ing  t h e  main 
a q u i f e r ,  be completed wi th in  t h e  "zone o f  in f luence"  o f  t h e  pumping well 
(see Figure 6 ) .  One o f  t hese  wells should be loca ted  wi th in  100 feet  of 
t h e  pumping well t o  ob ta in  a q u i f e r  parameters  such as t h e  t r a n s m i s s i v i t y  
and s to rage  c o e f f i c i e n t ,  and t o  more c l e a r l y  d e f i n e  t h e  "cone of depres-  
s ion" during pumping cond i t ions .  
1000 feet  n o r t h  of  t h e  pumping wel l  t o  monitor t h e  pumping effects 
between t h e  Farmer Road Production wells and t h e  F rase r  Val ley Trout 
Hatchery wells; and t h e  o t h e r ,  loca ted  wi th in  1000 feet  west of 
t h e  pumping wel l  t o  monitor t h e  long term pumping effects  between t h e  
Farmer Road Production wells and l o c a l  w e l l  u s e r s .  I t  i s  recommended 

An a n a l y s i s  of  t h e  water l e v e l  d a t a ,  taken 

However, because t h e  shallow well used as a monitor 

The o t h e r  two wells, one loca ted  wi th in  
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t h e s e  wells be equipped with monitoring devices ,  so t h a t  documented 
can be a v a i l a b l e  f o r  f u t u r e  r e fe rence  should well u s e r s  i n  t h e  a r e a  

have any complaints t o  t h e  effect  t h a t  pumping from Farmer Road Production 
Well No. 2 and/or No. 1 a r e  s e r i o u s l y  a f f e c t i n g  t h e i r  groundwater supply.  

According t o  Cal lan (1971), t h e  safe annual y i e l d  from t h e  e a s t e r n  
s e c t i o n  of t h e  Abbotsford uplands a q u i f e r  (based upon a v a i l a b l e  d a t a  up 
t o  t h a t  t ime) was est imated a t  10.5 cfs ,  which was approximately equal t o  
t h e  n a t u r a l  d i scharge  a t  t h a t  t ime,  through sp r ings ,  a long t h e  e a s t e r n  
b l u f f s  o f  t h e  uplands.  P resen t ly ,  according t o  Zubel (1979), t h e r e  i s  
an est imated 1800 USgpm (4.0 c f s )  being withdrawn from t h e  a q u i f e r  by 
t h e  F rase r  Val ley Trout Hatchery; an est imated 1640 USgpm (3.7 c f s )  by 
t h e  d i s t r i c t  of Abbotsford; an est imated 1000 USgpm (2.2 c f s )  6y t h e  
d i s t r i c t  of Matsqui; and an est imated 3000 USgpm (6.7 c f s )  from a l l  o t h e r  
wel l  owners; o r  an est imated t o t a l  withdrawal of  7440 USgpm o r  16.6 c fs .  
I f  Farmer Road Well !No. 2 goes i n t o  product ion a t  a maximum ra te  of 1800 
USgpm ( i . e . ,  4 . 0  c f s ) ,  then  t h e  t o t a l  withdrawal from t h e  a q u i f e r  w i l l  
exceed 20 .0  cfs ,  o r  almost double t h e  est imated s a f e  y i e l d  from t h e  
a q u i f e r  according t o  Cal lan (1971). Hence, it i s  imperat ive t h a t  moni- 
t o r i n g  of t h e  water l e v e l s  i n  t h e  v i c i n i t y  of  t h e  Farmer Road product ion 
wells be made and f u r t h e r  observa t ion  wells cons t ruc ted ,  t o  provide more 
d e t a i l e d  d a t a  concerning t h e  water l e v e l  condi t ions  as a r e s u l t  o f  f u t u r e  
pumping a c t i v i t i e s .  

A p re l iminary  c o s t  estimate f o r  t h e  cons t ruc t ion  of  3 observa t ion  
wel l s  and monitoring equipment, less engineer ing superv isory  c o s t s ,  i s  
as fo l lows:  

A .  D r i l l i n e  and Construct ion of Observation Wells 

ITEM UNITS 

1. Mob,, s e t  up and Demob. Lump Sum 
2 .  Sur face  cas ing  (8- in .  diam. X 10 f t . )  $ 3 0 / f t .  
3. Cased D r i l l i n g  (6- in .  diam.' X 120 f t . )  $ 2 5 / f t .  
4 .  Drive Shoe (6- in .  diam.) Lump Sum 

6. Hourly work: sc reen  assembly, wel l  
5 .  Screen (6- in .  diam. X 8 f t . )  $ l l O / f t  . 

development, b a i l  t e s t ,  
e t c . ,  (8 h r s . )  ' / $100/hr.  

TOTAL 

+ 15% Contingencies 

TOTAL 

X 3 wells 

COST 

$ 150.00 
$ 300.00 
$ 3,000.00 
$ 80.00 
$ 880.00 

$ 800.00 

$ 5,210.00 

' 781.50 

$ 5,991.50 

$17,974.50 

B .  Monitoring Equipment X 3 Wells 

ESTIMATED TOTAL COST 

$ 3,300.00 

$21,274.50 
\ 
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It is recommended that the proposed observation wells be constructed 
a !m equipped before Production Well No. 2 is put on line, so that 
sufficient base-line data can be collected to compare the pre-pumping 
water level conditions and the water level conditions after production 
pumping begins. 

M. Zubel 
Geological Engineer 
Groundwater 
Hydrology Section 
Inventory and Engineering Branch 

MZ/hw 
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