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DRILL ING,  CONSTRUCTION AND TESTING 
OF AN OBSERVATION WELL I N  THE P I N E  VALLEY AREA, 

NORTHEAST OF WILLIAMS LAKE, B.C. 
OBSERVATION WELL NO. 289, CONTRACT NO. 76 

1. INTRODUCTION 

One 6 - inch  d iameter  (152 mm) obse rva t i on  w e l l  was completed t o  a depth 

of  95 f e e t  (29.0 me t res )  on the  P i n e  V a l l e y  Road r i gh t -o f -way ,  i n  the  P ine  

V a l l e y  a r e a ,  6 m i l e s  (9 .6  k i l o m e t r e s )  n o r t h e a s t  o f  W i l l i a m s  Lake  

( F i g u r e  1 & 2 ) .  The w e l l  was c o n t r u c t e d  by M a n n v i l l e  D r i l l i n g  (B.C.) 

Co. L td .  of W i l l i a m s  Lake on March 19-20, 1984, and t e s t e d  by H i l l s i d e  Pumps 
o f  W i l l i a m s  Lake on March 21, 1384. To ta l  c o n t r a c t  c o s t s  f o r  w e l l  

comp le t i on  and t e s t i n g  were $3,661.75 (Appendix A). 

The P i n e  V a l l e y  area was chosen f o r  es tab l i shmen t  o f  an obse rva t i on  

w e l l  on the  recommendations o f  Regional Water Management s t a f f ,  (Wei 1983). 

A f i e l d  survey was made i n  December 1983, t o  l o c a t e  a s u i t a b l e  abandoned 

w e l l  f o r  use as an obse rva t i on  w e l l .  T h i s  a t tempt  was unsuccessfu l  and a 

d e c i s i o n  was made t o  cons t ruc t .  a w e l l .  The s i t e  was se lec ted  on the  r i g h t -  

of-way o f  P ine  V a l l e y  Road, ad jacen t  t o  the  s o u t h e r l y  boundary o f  L o t  , 
P l a n  12624, D.L. 8861, Car iboo D i s t r i c t .  The s i t e  i s  approx imate ly  6 m i l e s  

n o r t h e a s t  o f  W i  11 i ams Lake. 

Well  d e n s i t y  a long P ine  V a l l e y  Road i s  h igh  and r e s i d e n t s  r e l y  e n t i r e l y  

on the  l o c a l  groundwater reserve .  It i s  a l s o  a n t i c i p a t e d  t h a t  t he  P ine  

Val l e y  area w i l l  undergo f u r t h e r  development. Water l e v e l  f l u c t u a t i o n s  and 

t h e  l o n g  term e f f e c t s  o f  groundwater e x t r a c t i o n  w i l l  be mon i to red  us ing  an 

au tomat ic  water  l e v e l  r e c o r d e r  i n s t a l l e d  on the  w e l l .  The i n f o r m a t i o n  

ob ta ined  w i l l  a s s i s t  i n  f u t u r e  water  se rv i ces  and l a n d  use p lann ing  i n  t h i s  

area. The reco rde r  i s  equipped w i t h  a p r o t e c t i v e  s t e e l  housing and i s  

i n tended  t o  remain i n  p lace  f o r  a minimum p e r i o d  o f  10 years .  
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2. WELL CONSTRUCTION AND TESTING 

The 6 - i n c h  (152 m m )  w e l l  was i n i t i a l l y  d r i l l e d  t o  a depth o f  100 f e e t  

(30.5 met res)  u s i n g  an a i r  r o t a r y  d r i l l  r i g .  A 10- inch (254 m m )  diameter  

h o l e  was d r i l l e d  and cased t o  16 f e e t  (4.9 met res) .  A 6 - inch  d iameter  h o l e  

was d r i l l e d  and cased from 16 f e e t  t o  100 f e e t  (30.5 me t res ) .  D r i l l i n g  

encountered c l a y  and rock ( t i l l ? )  t o  75 f e e t  (22.9 met res)  and sand and 

g rave l  f rom 75 f e e t  t o  100 f e e t  ( F i g u r e  3 ) .  Clay was encountered a t  100 

f e e t  (30.5 me t res ) .  The sand and grave l  i s  a con f ined  a q u i f e r  and e x i s t s  

under  a r t e s i a n  c o n d i t i o n s .  The h o l e  was b a c k f i l l e d  t o  95 f e e t  (28.9 met res)  

and the  w e l l  was completed w i t h  a pre-ordered screen assembly c o n s i s t i n g  o f  

a 4 f o o t  (1.2 me t re )  l e n g t h  o f  18 s l o t  Johnson s t a i n l e s s  s tee l  screen w i t h  

b a i l  bot tom and 3.5 f e e t  (1 .1 me t re )  o f  r i s e r  p i p e  and neoprene packer. 

A l though the  m a t e r i a l  s ieved was q u i t e  coarse (up  t o  180 s l o t )  (Appendix A), 

t h e  18 s l o t  screen was considered adequate f o r  obse rva t i on  w e l l  purposes. 

The 6 - inch  (152 mni)  cas ing  was then p u l l e d  back t o  expose the  screen. The 

annu la r  space between the  10 i n c h  (254 mm) and 6 i n c h  d iameter  cas ing  was 

then g rou ted  and t h e  10- inch cas ing  was removed. 

The w e l l  was developed by a i r  f o r  one hour and was v i s a b l y  sand f r e e  i n  

l e s s  than one hour. A pumping t e s t  was conducted March 21, 1984, f o r  

8 hours a t  a cons tan t  r a t e  o f  25 USgpm (1.6 L /s ) .  A 3-hp j a c u z z i  

submers ib le  purnp was used and s e t  a t  a depth o f  70 f e e t .  The s t a t i c  water  

l e v e l  a t  t h e  t ime o f  t e s t i n g  was 22.96 f e e t  (6.7 m )  below top  o f  cas ing.  

T e s t  data i s  shown i n  Appendix A. A drawdown o f  0.77 f e e t  (0.24 m )  occur red  

o v e r  t h e  t e s t  p e r i o d  r e p r e s e n t i n g  1.5 p e r c e n t  o f  t he  t o t a l  a v a i l a b l e  

drawdown o f  52 f e e t .  On the  bas i s  o f  these f i g u r e s  and f o r  a pumping r a t e  

of  25 USgpm (1.6 L /s )  a s p e c i f i c  capac i t y  of 32.5 USgpm/ft (6.7 L/s/m) o f  

drawdown can be c a l c u l a t e d .  A t r a n s m i s s i v i t y  o f  4.6 x 104 USgpd/ft 

(6.6 x m2/s) was c a l c u l a t e d  from the  t ime drawdown curve  w h i l e  a 
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transmissivity of 3.1 x l o 4  USgpd/f t  (4.4 x 10-3 rn2/s) was calculated from 
the time-recovery curve as shown i n  Appendix A. 

Water level recovery was f a i r l y  r a p i d .  Ninety minutes a f t e r  the pump 
was shut down the water level recovered t o  0.21 f e e t  (0.07 m )  from the 

original s t a t i c  water level representing 73 percent recovery. On 
March 2 2 ,  1984 a t  8 : O O  am, approximately 11 1/2 hours a f t e r  the pump was 
shutdown, a water level reading of 23.15 f e e t  (7.05 metres) was obtained 
indicat ing recovery was 0.15 f e e t  (.04 m )  from the original s t a t i c  level .  
T h i s  s l i g h t  difference may be a t t r i bu ted ,  however, t o  normal water level 
f luc tua t ion  i n  the well. A t  this p o i n t ,  the automatic water level recorder 
and housing were in s t a l l ed  on the well head. 

3. G E N E R A L  GEOLOGY 

Regional geology (Figure 4 )  of the Williams Lake area has been mapped 
by Tipper (1959). According to Tipper the glacial  history i n  the Williams 
Lake area i s  complex and involved a t  l e a s t  two periods of glaciation. Each 
period of glacial  advance appears to have  occured i n  a westerly direction 
towards the Fraser River. 

The Pine Valley area i s  pr incipal ly  underlain by a t h i n  cover of 
glacial  d r i f t  and recent alluvium material of mainly t i l l ,  sand and gravel 
and s i l t  overlying bedrock. Well depths w i t h i n  the immediate study area are  
generally l e s s  than 100 f e e t  w i t h  the majority of wells completed i n  sand 
and gravel. Depths to bedrock may vary considerably, however, the two well 
records encountering bedrock recorded bedrock a t  100 and 135 f e e t  
(30.5 metres a n d  41.1 metres).  
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4. WELL RECORD DATA 

The Groundwater 
Val ley subdivision. 
(7 .0  metres) t o  135 
1.7 gpm (.11 L/s) to  

Section has records of 25 wells constructed i n  the Pine 
As shown i n  Table 1 well depths range from 23 f e e t  

f e e t  (41.1 metres).  Reported well yields  range from 
50 gpm (3.2 L/s) and the principal aquifer material i s  

described as sand and gravel. The majority of wells on record i n  this area 
were d r i l l ed  d u r i n g  the 1970's by Mannville Dri l l ing ( B . C . )  Co. Ltd.  In 
December 1983 a preliminary door to door survey was conducted to  update data 
f o r  this area and to  attempt to locate  a su i tab le  abandoned well for  long 
term monitoring. T h i s  survey indicated tha t  many more wells ex i s t  i n  the 
area t h a n  have been shown i n  Figure 2 .  For example, every l o t  on the south 
s ide of Pine Valley Road has a well. Our records show wells on 4 l o t s  only. 
I t  i s  estimated tha t  the 25 wells on f i l e  represent only about one-third of 
the actual wells i n  the Pine Valley area. Numerous wells have been d r i l l ed  
i n  th is  area d u r i n g  the l a s t  10 years .  I t  i s  also apparent t ha t  ten t o  
f i f t e e n  years ago most wells i n  the area were reported flowing. A t  present 
there  are  only a few flowing wells reported a t  lower elevations to  the west. 
Some of these wells are reported t o  flow year round. I n  some instances 2 o r  
3 residences a re  supplied from one we1 1. 

The water level recorder hydrograph obtained to  date shows detai led 
response to  local pumping.  As more data becomes available however, a more 
complete synopsis of water level f luctuat ion can be made. 

5 .  WATER QUALITY 

A water sample was collected midway through the pump t e s t  and submitted 
t o  the Environment Laboratory i n  Vancouver for  chemical analysis.  A copy of 
the analysis i s  shown i n  Appendix B .  Results indicate  the groundwater i s  
moderately mineralized ( spec i f ic  conductance 1000 umhos/cm) and s l igh t ly  
a lka l ine  (pH 8.3).  T h i s  analysis  compares w i t h  the Hach analyses 
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t aken  d u r i n g  pumping. F i e l d  analyses i n d i c a t e d  a s p e c i f i c  conductance o f  

830 umhos/cm, pH o f  8.5 and hardness o f  598 mg/L. Water q u a l i t y  i s  t y p i c a l  

o f  the  l a b o r a t o r y  a n a l y s i s  f o r  the  Wi l l i ams  Lake area. The q u a l i t y  o f  t h i s  

wa te r  i s  very  s i m i l a r  t o  the  q u a l i t y  o f  obse rva t i on  w e l l  #261 on Dog Creek 

Road. It i s  i n tended  t o  sample the  P ine  V a l l e y  obse rva t i on  w e l l  once a y e a r  

d u r i n g  the  course o f  water  l e v e l  mon i to r i ng .  

6. CONCLUSIONS AND RECOMMENDATIONS 

- A 6- inch  d iameter  95 f o o t  deep obse rva t i on  w e l l  has been completed i n  a 

c o n f i n e d  sand and grave l  a q u i f e r  e x i s t i n g  under a r t e s i a n  c o n d i t i o n s .  

- Th is  a q u i f e r  appears t o  have p o t e n t i a l  f o r  suppor t i ng  a h i g h  c a p a c i t y  

w e l l  o r  w e l l s .  The pump t e s t  da ta  has i n d i c a t e d  a p r o d u c t i o n  w e l l  
w i t h i n  t h i s  a q u i f e r  c o u l d  t h e o r e t i c a l l y  s u s t a i n  a y i e l d  o f  severa l  

hundred ga l  1 ons per  minute.  

- A f u r t h e r  l o n g  term pump t e s t  o f  a minimum d u r a t i o n  o f  24 hours  i s  
necessary, however, b e f o r e  any d e f i n i t e  o r  f i n a l  conc lus ions  can be made 

r e g a r d i n g  t h e  capabi 1 i t i e s  o r  c h a r a c t e r i s t i c s  o f  t h i s  a q u i f e r .  Long term 

pumping c o u l d  revea l  h y d r a u l i c  boundar ies n o t  e v i d e n t  from s h o r t  d u r a t i o n  

t e s t s .  Lon3 term h i g h  r a t e  pumping t e s t s  a re  n o t  w i t h i n  the  scope o f  the  

o b s e r v a t i o n  we1 1 es tab l i shmen t  program under which t h e  we1 1 was 

cons t ruc ted .  

- The reco rde r  hydrograph i n d i c a t e s  t h a t  water  l e v e l s  i n  t h e  w e l l  a re  

s u b j e c t  t o  pumping i n t e r f e r e n c e  from ne ighbor ing  w e l l s .  As more water  

l e v e l  data becomes a v a i l a b l e  i t  w i l l  be p o s s i b l e  t o  more f u l l y  understand 

the  s h o r t  and l o n g  term recharge and w i thdrawal  e f f e c t s  on t h i s  a q u i f e r .  
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- Water q u a l i t y  i s  acceptable and meets the  standards s e t  by t h e  Canadian 

D r i n k i n g  Water Qua l  i t y  Gui de l  i nes f o r  a1 1 parameters tes ted .  The water  

i s  s l i g h t l y  a l k a l i n e  w i t h  a pH v a l u e  o f  8.3 and moderate ly  m i n e r a l i z e d  

( s p e c i f i c  conductance 1000 mhos/cm). Mater q u a l i t y  i s  t y p i c a l  f o r  t h e  

i d i l l i a m s  Lake area. Water q u a l i t y  i s  very  s i m i l a r  t o  t h e  q u a l i t y  e v i d e n t  

i n  o b s e r v a t i o n  w e l l  #261 on Dog Creek Road. 

- T h i s  w e l l  shou ld  be sampled f o r  complete chemical a n a l y s i s  on an annual 

b a s i s  d u r i n g  t h e  l a t e  summer when water  l e v e l s  a re  h i s t o r i c a l l y  a t  t h e i r  

l o w e s t  and demand i s  g r e a t e s t .  

- It i s  a n t i c i p a t e d  t h a t  t h i s  w e l l  w i l l  be moni tored f o r  a minimum p e r i o d  

cjf 10 years .  
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APPENDIX A 

Well  Record, Pump T e s t  Data, C o n t r a c t  Costs, 
Gra in  S ize  Analyses Resu l t s  
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RFORATED CASING 0 I E N G T H  PERFORATIONS FROM 

- RECOMMENDEO PUMPING RATE - I - RECOMMENOED PUMP S E T T I N G  
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AVAILABLE DRAWDOWN 4 7 SPECIFIC CAPACITY 
PERMEABlL l  TY 
TRANSMISSIV ITY 4 6 r< 10 u s ? P d ~ ~ ~ F  

3AVEL PACK 0 L E N G T H  OIAM -SIZE GRAVEL.ETC 

STANCE TO W A T E R  29 ’ O E S T l M A r E O  WATER L E V E L  

i E M l S T R Y  
B y  En/V/UCNt-i&wTAL f48 - l / - c / e ,  B C. Mm.21/484 

)TAL  DISSOLVED SOLIDS-~QA TEMPERATURE-~C p n  SILICA (sioZ)- mg/ I 

)NOUCTANCE-AT 25’C TOTAL ,RON IFe)-mg/l T O T A L  HARDNESS ICOCO,) mg/1 

) T A L  A L K A L I N I T Y  ICoCO,)-mp/l P H E N  A L K A L I N I T Y  I C a  CO.)pmg/l MANGANESE(Mn1 -rng/I 
OLOUR- ODOUR- T U R B I D I T Y  

,umhos/Cm 

A-S mg/1 e p m  

C A R B O N A T E  (COS) 

B I C A R B O N A T E  (HCO,) 

S U L P H A T E  150,) 

NO1 *NO, INITROGENI 

C A T I O N S  

C A L C I U M  I C a )  

~- 

SOOIUM ( N a )  
P O T A S S I U M  I K )  - 
I R O N ( 0 I  SSOLVED) I 

MAGNESIUM I Up I 

I ’ .  
I ,  
I . .  - 
I . .  

- 
C H E M I S T R Y  S I T E  NO 1301 

id b T K N  (NITROGEN) 

PHOSPHORUS I P )  

v T K N  - T O T A L  K J E L D A H L  N I T R O G E N  

N O z  - N I T R I T E  NO, = N I T R A T E  I 

I ’  
! . ( E M I S T R Y  F I E L D  T E S T S  

OATE- 22,’9pq E Q U I P M E N T  USED- 

&/. 4 5 0  -/L 

Ad. 600 mq/f - 
) N T E N T S  OF F O L D E R  

O O R I L L  LOG 0 PUMP TEST DATA O C H E M I C A L  ANALYSIS  -- 
OSIEVE ANALYSIS  0 GEOPHYSICAL LOGS 0 REPORT 

IURCES OF INFORMATION 
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I I . ---. 7.723 2 .,5 

7.729 ----- 
3. r3 I 

-------- ---1 0.73 

I '  

2 0  3.76 2 

I. 40 
----__- 

--a----t--- 0.18d 
7.186 
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-- I - .  
. .  

.... ~ Date MARCH 21 , 1904' 
f-- 

Time (t) 
sincz 
start of 

in mins. 
." ---- 

I 

Depth to  1 Dra,rdorm l i o i ~ n t  of 
water i n  ' i n  wcll water i n  

well  f in- tub3 on 
froii top ; (static- or i f ice  
of casing ~6.999) p i p  

i n  ,inches 

. _-. 

7.21 3 =* 
5: l l p m  

I 

! 
_I-. :-*E -..-- 

I 

. .  

I 

I . .  . .  . .  
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,*' . L . , . .  . .  
_ ....... " _ _ _  . .... _.. .. 

, -. . .  

1 
I 
1 
I 
I 
I 
I 
I 

. . . . . . . . . . .  

. .  . . . . . . . . . . .  

. since 
start of 
Prn?iW 
i n  IJins. 

480,s 
4f3 1 

40 4 
- 404. s 

485 
486 
- I 

I 
4 8 4 .  
.4 8 8 
489 

494 

496 
498 

--cI 

500 

505 I 25 I 20.2 I 
- ! 3 O  ! 13  - 

515 .I 3 5  I 74.7 

I .  I . -..- ,--....----. . .-- .....-_... I .. _ _ _ _  . - --. . , . . .  -.- ......... -._.._-_.. ... -. . .  - ..... 
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4 
I 
I 
I 
I 
I 
I 
11 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 

... . 

.... -. ... 

I I 
Time (t) ;Th.e (t') Value 

Fmping I pur;,pina t 
sliicr sirice of 

started etoprod i 
i n  mine. 1 i n  mills. t ' 

I. . 

- .4m ; 
4f30 1 
489 ... I 
490 ; 
492 i 

494.. ! 

. . . . . . . .  , 
. . . . . . . . . . .  

. .  , 
. . . . .  

. . . . .  .- I 
! 

3 
B 

.- _ _  -. . - - 

. . . . . . .  

. - - 9  ....... 
?O 
1 2  

14  
. . . .  

436 I 1 6  . . . .  

-- 
Do 

. - _. 

. BLf-.. 
.. 4 0  .- . /. 
3 2  f 
24 I 

7 2 7  

........ 

. . . . . . .  

I.+ 1.. 

9.7 
8. ? 

. . . .  

69,L 
67 

54.3 

4 9  
47 
35.5 

3 7  

. -  

- .. 

. . . .  

. . . . .  

~ . .  -. 

5/0 ' 30 I I7 

520 : 40 73 

. . - .  -. . 

3 1 5 ,  . 1 , I . .  35 ! 7 4 : 3  

... - . . . . . . . . . . . .  

5-25  , 45 I I 7.: _ _  . . . . . . . . . . . . . . . .  i 
50 i 70.~ 

-.  53 . . 1. _ _  . . . . . . . .  
5-40 : 60 i Y 

' 5-50 _ _ _  : 30 . . . . . .  : 7.3 

.i i.._ I _ _  ...... i !!A 
.- . I ' .  

_ _ _ _  .. _ _ _  .. - -- . . . .  

1 
I 
I 

-. ~ _-._ . - 

_ _  . _. - . . . . . . .  .... .... 

. - i  ...... __ . . . . . . .  

_ ,  ! 
I 

- 
I /+'as* DSmLyd 

i n  ' I = 2.655) 

2.802 ' 0,747 . . . . . .  .-I. . 

2.f302 . . .  I 0.143 - . - . . . . . . . .  - - .i  . . . . . . . . . . .  
2.767 0.732 
2.783 0.720 

2,713 1 0 . 7 1 0  

. . . . . . . . . . . .  - - -  
. . . . . . . . . . . . . . . .  

- 2 , 7 7 8  . - - +  . 0-723 

2,732' I b. 7 17' 

2.744 
2 . 7 4 2  

2.742 
z*74 / 
2,733 

2.134 
2.726 - _ . .  

. -  - _ _ _ -  2.728 . . -  iO.073, 
2 . 7 3 0  0.075 1' 
2,932 i0.0771 

, . , ..... . 

- - . . . . . . . . . . . . . . . . . . . . . . .  - . . . . . . . .  . . . .  . 

. . . . . .  I ...... . . . . . . .  

2,735' . 1 , . . . . . . . . . . . .  O . O P I . ? I  . . .  - . . . . . . . . . .  

. . .  - ....... - I . . . . . . .  j . . . . . . . . . . . . . . .  __ .. _ _  . -. . _ _  
. . . .  . . .  . .  INd .  i v' .I . . . . . . .  - ._ 

. . . .  . . . . . .  . . .  . . 
I - . . - - . I 

! 
. .  . . . . .  _. . .  . . .  I . . .  - I 

I 
. . . . .  . I  . . . . . .  - .  -_  - 

. - i  ;..... i . .  ..! . . .  - . i . - -. . . . . .  

I ! I ! i 
I 
! 

. . . . .  . . .  
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I 
1 

Time (t) Depth to 
since water Fn 
start of w e l l  f r o m  

I 

sawdown 
n well 

atatic 1 
' 2 . 6 5 )  ' 

. . .  

. .  . . . . . . . .  . . . . . . . . . .  - ..... - . . . . . . . .  

0 
0.035 
0.055 
0.052 
- ~ . -  

I _._ 2.710 
2 . 7 1 0  0.05s 

0.078 

0.00 7 

i 70 I 2.753 

0. IO0  2.355 
2 .=?Sf3 

3 . ~  ~ - .  -. . .- 

-...-. .......... ........ . 

. -. . - .. - . - . ! . . . . . . . . .  400 I 2.790 ........ 4. .  I-'.- . - 

0./03 

I 
1 
I 
I 
I 
I 

;;r7.;;rs, g . ~  ........... .. . -- .. 
1 -&.NE L ........ _ _ _  - .... - -- . . . .  __ . 
. -- - -- -_ ........ - 

. . . . . . .  .. ................. . . - 
. . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  

... 1.- I +50 ! 2,?33 .................. . . .  . _  -. . .- __  . . . . . . . . . . . . . . . . . . .  - ..... 

. .  - . . . . . .  . . - .  . . . .  

I . . . . . .  _ ..... 
. -  1 & 

I . .  
i 

I i 

.... - . . . . . . . . . . . . . . .  - . 

VntJ 

. _ .  

.- - 
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.. . . .-. . . . .- . - . - -. ._ . . .-. . .. -- ~. .. .., .. ~ . - .  ... .. . . -. 

LO 

t3 

TIME IN MINUTES 

TIME DRAWDOWN CURVE 
DATA FROM WELL NO. 289 (PUM~ED,OBSERVATION) 

DATE : 21/3/84 
264x a = 4 . 6 ( 1 0 4 ) ~ ~ ~ ~ / ~ ~ . ~ 7 :  ISWL: 23.0 F t .  Below Datum T =  

A 5  

0.3 T to - 
r% 1.44 x103 

S= - - 

Q :  25 USGPM 
AS : Ft./CYCLE o.144 

r :  FEET 
to : MINUTES 

PUMP S E T T I N G :  7 0 '  

TO ACCOMPANY REPORT ON 

TIME-DRAWDOWN CURVE OF PUYPING WELL 289 



. . . . . . . .  . . .  .~ ._ ._ . -. . .  . ......... 

TIME- +..IN MINUTES 

J TIME DRAWDOWN CURVE 
DATA FROM WELL No. (PUMPED,OBSERVATION) 

cls 

0.3 T to - 
r% 1.44 xIO3 

- S= 

- 
0 :  U S G P M  

r : A 5 Q  .- FEET 
As .- 19& F 1. /CYCLE 

t o  :L,-. ,-MINUTES 

PUMPING TEST OF VALLEY AQUIFER 

Province of British Columbia 
Ministry of Environment 
WATER M A N A G E M E N T  BRANCH 

I TO ACCOMPANY REPORT ON 

TIME-DRAWDOWN CURVE OF OBSERVATION (MACKAY) I WELL 

N/A DATE .M ..... ......................................................................... ENGINEER ......... ................. 
93 B/1 1 MARCH/84 SCALE: VERT N.A'."""."."". 

IioR. ................................................................................. F I L E  No DWG A.nPendi.x...A ................................... ...... ............... 



-. . ... 

I 

I 
I 
I 2- 

I 
II 

i 

. .. - .~ 
. . .-. . . .. . ... . . . - . . . . . . - .. _. . .-. . . . . ... . . - . 

1 1  
TiME WEC0VE.W CURVE 

DATA FROM WELL No. ( PUMPED, 0 8 s ER VAT ION ) 289 

DATE : 21/3/84 
264x a = 34-(107 USGPD/AQ.FT ISWL: 23.0 F t .  Below Datum T =  

Q :  USGPM A S  - 
AS: Or% F 1. /CYCLE 

0.3 T to - 
r% 1.44 xi03 

- S= 
r :  FEET 

t o  : MINUTES 

PUMPING TEST O F  AQUIFER VALLEY 

. -  I. 

. .- . - 

M n c e  of British cdumbia 
Ministry of Environment 
WATER M A N A G E M E N T  BRANCH 

TO ACCOMPANY REPORT ON 

TIME-RECOVERY CURVE OF PUMPING WELL 289 

I 



.. .. .-. . _ _  . .............. -. .. ... - .  . . . . . . . . .  . .  

J TIME RECOI/EW CURVE 
DATA FROM WELL No. (PUMPED,OBSERVATION) 

DATE : 21/3/84 
F i .  Below Datum T =  = 4 . 7 ( 1 0 4 ) m ~ p ~ ~ ~ ~ . ~ ~  ISWL: 8 . 7  264x Q 

Q :  USGPM A S  - 
AS: 0.141 - --  Ft./CYCLE 

0.3 T to - - < ( l o + )  
r2,1.44x103 

S= 
r :  ISU FEET 

t o  : MINUTES < Os' 

- PUMPING TEST OF P I N E  VALLEY AQUIFER 

I 

Prorim of British Columbia 
Ministry of Environment 

I TO ACCOMPANY REPORT ON 

I TIME-RECOVERY CURVE OF OBSERVATION (FIACKAY 1 
I WELL 

WATER M A N A G E M E N T  BRANCH I 
ri. WEI DATE ........................................................................................ ENGINEER SCALE : VERT. ................................................. N / A  

"OR. N/A 1 MARCH/84 FILE No. .................................. 93 B / 1  DWG. No ........................................... Apnendix  A ................................................................................. 



ANVILLE DRILLING (B.C.) CO. LTD. 
. . .  

R.R. 2, BOX 25, COMMODORE CRESCENT, WILLIAMS LAKE, B.C. V 2 G  2 P 2  

. . .. 

/ ,b  m . I  

450 
90 0 

dL 

3 0  

0 0  J 

73' J 
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SIEVE ANALYSIS  
PROJECT : Con t ract 76 m: The following sieve analysis does include 

LOCATION: Williams Lake. B.C. the l / Z "  size and over. 

SAMPLE WEIGHT, S I E V E  
NO. IN arams 

1. WT.--SAMPLE 651.3 4 
2. - 8 

3.WT. SAMPLE less than 581.3 16 
20 
30 
40 

- 

~ 2 "  size 

70.0 Q.WT. SAMPLE 112" size 

and over 

100 
PAN 

651.3 5.WT. ENTIRE SAMPLE 
( I . .  3. + * . I  

I 1 1  % I 6. PERCENT SAMPLE 112" 
size and over 

DEPTH INTERVAL SCREEN OPENING 
90% 150% 140% I 30X 

INTERVAL 
II 

565.1 97.2 
580.2 99.8 

F 
11 

f$. 

-! 
f 

I t \ 

SIEVE NUMBER 
3 0 2 0  

I I  I I n I I r I I I I ]  

. .  I ; : ;  ( r ;  I !  I ; r  I 
I I I I i  I I I I 

I --e 4 I 1 1 ;  I I 1 I , I .  I , I  I I I N  I I I !  I I 1 I 
1 ' 4 1 .  I !  I : I  I I I I I I I  1 I 1 I 

1 1  I '  , I  k t ! : ! :  i ! !  i :  i I 1  I I I I '  I I h I I  I 
I I 11 I 1  I I I '  1 

I 
I 
I 

I 
I 

I 
I 

I I I I !  I I I 1 1  I I I I I 
I ' l l  . I .  I '  I ' I  I I I I !  I I I I ,  1 1 I I I 
' : I ,  1 1 '  [ I  I 1 1  I I 1 1 1 I !  I I I I 1 I !  I 

I 

GRAIN SIZE - SIEVE OPENING, IN THOUSANDTHS O f  AN INCH 
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1 9  70 100 130 REMARKS: --- 

SIEVE ANA L Y  S I S 
Contract. 76 u: The following sieve analysis does nni include 

the 112" site and over. 
PROJECT : 
LOCATION: Williams Lake, B.C. 

WELL NO.: 289 I 
SAMPLE WEIGHT. INTERVAL SIEVE 

IN warns - - NO. 

1. WT. -+ SAMPLE 61 4.3 4 
8 

16 
20 

598.2 L W T .  SAMPLE less than 
112" site 

1. WT. SAMPLE 112" rite 

t I.. 3. + * . I  

INTERVAL 

SIEVE NUMBER 

GRAIN SIZE - SIEVE OPENING, IN THOUSANDTHS OF AN INCH \ 

Appendix A 
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,I 

PROJECT : Contract 76 

LOCATION: 
WELL NO.: 289 

Williams Lake, B.C. 

27 

bLQLT: The following sieve analysis does includr 
the I/2" sire and over. 

I INT E R VAL 

SIEVE A N A L Y S I S  

SAMPLE WEIGHT INTERVAL 
IN arams - - 

M Y .  WT. RE 
NO. IN gromr 

1. WT.-+SAMPLE 710.0 - 
I 602.3 I 3. WT. SAMPLE less than 

1/2" sire 

0.WT. SAMPLE 112" sirr 107.7 
and over 

71 0.0 5.WT. ENTIRE SAMPLE 
(I.@ 3. + 4 . )  

6. PERCENT SAMPLE 112" 
size and ovrr 

DEPTH INTERVAL SCREEN OPENING 

~ 

4 
8 
16 
20 
30 
40 
100 
PAN 

152.9 
~~ 

265.0 
343.9 
381.2 
437.8 
546.0 
586.0 
599.2 

CyrtM. Y CUYM. WT. RET. CUYY. 9l 

80 - 82 1'8 80 120 165 REMARKS: ---- 

SIEVE NUMBER 

GRAIN SIZE - SIEVE OPENING, IN THOUSANDTHS OF AN INCH 
~ ~~ 

Appendix A 
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SIEVE ANALYSIS  

PROJECT: Contract 76 
LOCATION: Wifliams Lake, B.C. 

5. WT. SAMPLE lass than 

I I I I t 
SIEVE NUMBER 

30 20 I8 10 a 6 4 
1 I I I I I  I I I I 1  I 

1 I '  I . I  I 1 I I I I ,  I I I 1 1 ;  I 

1 I '1 I I I :  I I I I I I '  I 

I ,  I 
I :  I ' \ l ,  1 I 1 1  1 I I1 I I I '  1 ' I  I 1 

I I X I '  1 '  I I I  I I I I  I I I .  I I I 1 : o c  

d t i ; ;  x :  L : ; ;  I I I I I I I  I I I I I I 1  I 
I I II I I  I I I I I  I 1 I I 1 

IO 20 SO 40 50 80 70 00 90 IO0 It0 I 2 O I 3 0 W O  BO I60 I70 I @ob 
GRAIN SIZE ,- SIEVE OPENING, IN THOUSANDTHS OF AN INCH 
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'I 
1 
I 
I 
1 
I 
1 
I 
I 
I 
I 
I 
I 

'I 
1 SIEVE A N A L Y S I S  

PROJECT: Cont rac t  76 

LOCATION: Williams Lake, B.C. 
WELL NO.: 289 

ANALYSIS gy: W. S. Hodqe DATE: SePt. 10/8 

SAMPLE WEIGHT INTERVAL 
IN warns - - 

1. WT.-+ SAMPLE 640.0 - 
1 582.4 I 3.WT. SAMPLE less than 

112" size 

*.WT. SAMPLE 112" size 

and over 

5.WT. ENTIRE SAMPLE 
ti.. 3. + * . I  

6. PERCENT SAMPLE 112" 
size and over 

DEPTH INTERVAL SCREEN OPENING 
(FEET) 

~~ ~~ ~ 

m: The following sieve analysis does nnt includo 
the 1/2" size and over. 

S I E V E  
NO. 

4 
8 

16 
20 

30 
40 

100 
PAN 

INTERVAL - - n 
W Y .  WT. RET CWM. Y CUMM. WT. RET. CUYM. )I 

IN grams RET. IN grams RET. 
1 

3EMARKS: _fA_t_ 
SIEVE NUMBER 

Appendix A 
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PROJECT: Contract 76 
L OC A l l  ON : Williams Lake, B.C. 

30 

m: The following sieve analysis does include 
the 112" rite and over. 

SIEVE ANA LYS I S 

SAMPLE WEIGHT 8 

IN grams 

I. WT. eewwwm-+ SAMPLE - 
LWT. SAMPLE less than 

I / 2 " si t e 

8 .  WT. SAMPLE 112" ri te 

INTEI - 
81 0.0 

703.6 

106.4 

WELL NO.: 289 
ANALYSIS By: w. S .  Hodse DATE: SeDt. 10/8[ 

- SIEVE 
NO. 

4 
8 

. 16 
20 
30 

5.WT. ENTIRE SAMPLE 810.0 
t I.. 3. +4.)  

5. PERCENT SAMPLE 112" 
r i te  and over 

DEPTH INTERVAL 
(FEET)  

SCREEN OPENING 
90% 1 5 0 %  140% I 3 O X  

88 - 90 

INTERVAL 

I I1 I 

19 135 172 180+ REMARKS: --~- 

I 

GRAIN SIZE - SIEVE OPENING, IN THOUSANDTHS O f  AN INCH 

Appendix A 
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SIEVE ANALYSIS 
PROJECT : Con t rac t  76 

LOCATION: W i  11 iams Lake, B. C.  

WELL NO.: 289 
ANALYSIS By: w. s. Hodqe DATE: Sept. 10/81 

SAMPLE WEIGHT e INTERVAL 
IN warns - I - 

1. WT. UW#W€R+ SAMPLE 81 6.8 

I 669.9 I 3.WT. SAMPLE less than 
I/?" site 

Q.WT. SAMPLE 112" size I 146.9 I 
and over 

5.WT. ENTIRE SAMPLE 
( I . .  3. + 4.1 

6. PERCENT SAMPLE 112" 
site and over 18 XI 

DEPTH INTERVAL 
( FEET 1 

90 - 92 

SCREEN OPENING 

bLpLT: The following sieve analysis does include 
the 112" size and over. 

tEMARKS: 

SIEVE NUMBER 

I '  , w ,  I I I I  I I II I I  I I I I '  1 I 1 1 
I I I ,  I I 1 I '  I I I 1 I I  0% f :  : %  : ! I  I I II I .  1 . 1  I f  , I  I 1 1 1 

I I  I . I  I I I I I  I I I I I  I I I I I 
I , I I I  I I  I i I  I I 11 I 1  1 I I I I  I I I I I 
1 0 2 0 3 0 4 0 5 0 6 0 7 0 8 0  90 loo IO I20 I30 I40 150 Mo 170 100  

GRAIN SIZE ,- SIEVE OPENING, IN THOUSANDTHS OF AN INCH 

Appendix A 
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SIEVE ANALYSIS  

PROJECT: C o n t r a c t  76 
LOCATION: Williams Lake, B . C .  
WELL NO.: 289 

ANALYSIS w: W.S. Hodse DATE: S e p t .  10/E 

SAMPLE WEIGHT INTERVAL 

I. WT. 'kawaa#+ SAMPLE 870.0 

IN grams - - I 

167.4 ).WT. SAMPLE 112" size 

and over 

5.WT. ENTIRE SAMPLE 
702.6 ( I . .  3. + 4 . )  

5.  PERCENT SAMPLE 1/2" 
rite and over 19 %I 'I: 

DEPTH INTERVAL SCREEN OPENING 
(FEET) 

92 -94 I 23 I 1 0 4  I 140 I 180 

m: The following sieve analysis does nni includo 
the 1/2" size and over. 

S I E V E  
NO. 

4 
8 

16 

20 
30 

40 
100 
PAN 

3EMARKS: 

INTERVAL 

693.9 98.8 

SIEVE NUMBER 

GRAIN SIZE - SIEVE OPENING, IN THOUSANDTHS OF AN INCH 

A,ppendix A 
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SIEVE ANALYSIS  

PROJECT: Contract 76 
L OC AT1 ON : 

m: The following sieve analysis does a include 
Williams Lake, B.C. the 1/2" size and over. 

WELL NO.: 789 

ANALYSIS BY: DATE: 

SAMPLE WEIGHT INTERVAL S I E V E  - NO. IN grams - 
I 

~~ 

1. WT. SAMPLE 837.6 4 

I 
I I 616.4 I 3.WT. SAMPLE less than 

112" size 
~ ~ ~~ 

Q.WT. SAMPLE 112" size 221 . 2  
and over 

837.6 5.WT. ENTIRE SAMPLE 
(I.. 3. + 4.1 

26 % % 
6. PERCENT SAMPLE 112" 

size and over 

8 
16 
20 
30 

40 
100 
PAN 

DEPTH INTERVAL, SCREEN OPENING 
- (FEET)  90% 150% 140% 130% 
94 - 95 I 55 I 180+ I 180+ 1180+ 

INTERVAL 
n - 

:WM. Wl .  RET CWM. Y 
IN grams RET. 

363.8 59.0 
501.3 81.3 
570.0 92.5 
588.3 95.4 
598.3 97.1 

- 

REMARKS: 

SIEVE NUMBER 
50 20 I6 IO I 6 p 

I I I I .  I I I I ,  I I I I' I 
1 I '1 I I I ,  I I I . I  I I !  I 
1 11 1 ' 1  I I I :  I I I I 1 

I I 1  I ,  I I I I '  I I I I n 1 I : I I  I 1  I . I  1 -  ll I ,  I I I 1 1  I I I I I w 1 1 ' 1 .  1 1  I l l  I U  I I I I  I I I I I I '  I 

; : I .  1 1 1  I 1  I I 1  I I I I I I I I I I  I 
I : I :  ; I ,  1 .  I : I  I I I I I  I I I I I I 

I ' , I .  I !  1 ! I  I I I I I - 1  I I I .  I 

U w a 
I I I I 1  I I 1 I I  1 I r I 

I I 11 I ,  1 I I I :  I I I I I 
I I I I I  I I I I 1  I I I I ; 4t 

. I #  1 1  I I I I 1  I i  I I I I '  I I I I I 
I 1 I 1  I I I I  1 I I I 1 -  I W ! !  ! i  ! ! !  ! '  ! 1 :  ! Y  

s 
3 
0 

GRAIN SIZE -"'SIEVE OPENING, IN THOUSANDTHS OF AN INCH 
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IN warns - 
I. WT. WWWd€R+ SAMPLE - 
5. WT. SAMPLE lass than 

I/Z" size 

1. WT. SAMPLE 1/2" size 

and over 

722.9 I 
I 138.0 

SIEVE ANA L Y  S I S 

Williams Lake, B.C. the 112" oize and over. L OC AT1 ON : 

5.WT. ENTIRE SAMPLE 
(1.8 3. + 4.) I 860.9 

5 .  PERCENT SAMPLE 1/2" 
size and over 

DEPTH INTERVAL 
( F E E T )  

95- 97 37 180+ 180+ 180+ 

SIEVE NUMBER 

GRAIN SIZE - SIEVE OPENING, IN ~ ~ O U S A N D T H S  OF AN INCH 

Appendix A 
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I '  
PROJECT: Contract 76 

LOCATION : W i 1 1 i am s La ke , B . C . 
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m: The following sieve analysis does include 
the l / Z "  size and over. 

SIEVE A N A  L Y  S I S 

UUM. WT. REI: 
IN grams 

358.0 

500.4 

583.2 

613.4 

640.0 
674 - 9 

C P M .  Y 
RET. 

5 1 - 8  

72.4 

84.4 

88.7 

9 2 - 6  

97.6 

SAMPLE WEIGHT a INTERVAL S I E V E  
IN grams - - NO. - 

1. WT.-+ SAMPLE 973.3 4 

3.WT. SAMPLE less than 691.3 
112" size 

and over 

Q.WT. SAMPLE 112" size I 282.0 I 
5.WT. ENTIRE SAMPLE 

(1.. 3. +..I 
973.3 1 on 

PAN 

I" 
30 

DEPTH INTERVAL 
( FEET 1 

SCREEN OPENING 
90% 150% 140% I 3Ook 

I 6. PERCENT SAMPLE 112" 
size ond over 

97 - 98 

29 %I 

30 180 180+ 180+ REMARKS: ---~ 

I I 

I 

687.7 I 98.7 

AL 

UMM. WT. RET. CUMM. X 
IN gram8 RET. I 

I 

SIEVE NUMBER 

GRAIN SIZE - SIEVE OPENING, IN THOUSANDTHS OF AN INCH 
~~ 

Appendix A 
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1. WT. SAMPLE 1/2" s im 

and over 

SIEVE 

I 30 60.6 
40 

ANALYSIS  

680.0 

705.9 

719.8 

bLpLT: The following sieve analysis does a includo 
112" size and over. 

PROJECT: Contract 76 

LOCATION: Williams Lake, B.C. 

94.1 

97.7 

99.6 

98 - 100 

5.WT. ENTIRE SAMPLE 

17 95 145 180 REMARKS: - ~ -  

INTERVAL 
n 

IWM. Wt. REI: CyYM.Y 
IN gromr RET. 1 
226.6 131.4 

- 

; 
550.0 

I I I I I 

SIEVE NUMBER 

GRAIN SIZE - SIEVE OPENING, IN THOUSANDTHS OF AN INCH 

Appendix A 
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APPENDIX B 

Water Level Recorder Ins t a l l a t ion  
Specif icat ions,  Water Quality Analysis, 

Water Level Hydrograph, 
Photographs o f  We1 1 Construction, Testing, and Recorder I n s t a l l a t i o n  



IC ' Fi l e  Date: April 1 2 ,  1984 

Fi 1 e :  01 8361 3-B-289 

Re: Establishment o f  Observation \.Jell #289 
- Pine Valley, Williams Lake, B . C .  

Introduction: 

On March 2 2 ,  1984, an automatic water level recorder was in s t a l l ed  on 
the recent ly  d r i l l e d  observation well in Pine Valley northeast  of k!illiams 
Lake. The well was d r i l l e d  and  tes ted under Government Contract #76 - 
"Dr i l l inq ,  Construction and Testing of One Groundwater Observation Well in 
the Pine Valley Area, Northeast of Williams Lake, B . C .  - March 1984" 

- 

The purpose o f  establ ishing t h i s  observation well was t o  monitor long- 
term water level f luc tua t ions  i n  the aquifer .  
over aquifer depletion caused from overpumping the aquifer by the numerous 
domestic wells located in t h i s  area.  

Concern has been expressed 

He1 1 Location : 

The well i s  located approximately 4 miles (Xbkilometres) northeast of 

Attached t o  t h i s  memorandum i s  a copy o f  "Permission t o  Con- 
b!illiams Lake a t  the eas t  end of the Pine Valley Subdivision along the Pine 
Valley Road. 
s t r u c t  Works within Crown Lands" which has been approved by the Ministry o f  
Transportation and Highways. 

Well Dri l l ing a n d  Testing Details:  

Date Dril led 
Dri l l ing Contractor 
Well Depth 
he1 1 Diameter 
Aquifer Description 
S t a t i c  Water Level 
Screen Type 
Screen Location 
Screen Slot  Size 1 
Development Method 

- March 19-20, 1984 
- Manville Dri l l inq ( B . C . )  Co. Ltd. 
- 35 f e e t  
- 6-inch 
- gravel 
- 2 3  f e e t  
- Johnson s t a in ' - - -  P':nr?l 
- 9-9," fePt 
- \> s10'- 
- a i r  s u ; * - ~ ~ ~  ( I hours) 

Date Tested - March 2 1 ,  1984 
Pumping Test Cont rac tor  - Hills ide Pumps 
Pump Type and  Size 
Pumping Rate - 25 USgpm 
Duration o f  Test - 8 hours 
Recovery - 1 . 5  hours 

- Jacuzzi submersible - 3HP 

..... 1 2  nv 

L 



c 

Pumpi nq Tes t :  -~ 

The pumping t e s t  was conducted on March 21, 1984 by H i l l s i d e  Pumps o f  
W i l l i a m s  Lake, B.C. The w e l l  was pumped f o r  8 hours a t  a c o n s t a n t  r a t e  of 
25 USgpm. The 
i n i t i a l  s t a t i c  water l e v e l  was 23 f e e t  below t h e  t o p  o f  cas ing .  T o t a l  
drawdown d u r i n g  pumping was 0.77 f e e t  u t i l i z i n g  approx ima te l y  2 p e r c e n t  of 
t h e  t o t a l  a v a i l a b l e  drawdown o f  47 f e e t .  Recovery was 0.21 f e e t  (0.065 
me t res )  f r o m  complete a f t e r  90 minutes.  
a f t e r  app rox ima te l y  16 hours showing r e c o v e r y  t o  be complete. 
f rom t h e  pump t e s t  da ta  r e c e i v e d  t h a t  t h e  w e l l  i s 4 c a p a b l e  o f  s u s t a i n i n g  a 
much g r e a t e r  y i e l d .  
f r o m  t h e  drawdown data.  
f r o m  t h e  r e c o v e r y  da ta .  

The pump was s e t  a t  a depth o f  70 f e e t  below ground l e v e l .  

A f i n a l  r e c o v e r y  r e a d i n g  was taken 

USapd/f t  was c a l c u l a t e d  
A T r a n s m i s s i v i t y  o f  4.6 x 10 

I t  i s  obv ious 

A T r a n s m i s s i v i t y  o f  3.1 x 10 
USqpd/ft was c a l c u l a t e d  

Equipment on S i t e :  

1 -  
1 -  
1 -  
1 -  
1 -  
1 -  
1 -  
1 -  

1 -  
1 -  
1 -  

s t e e l  r e c o r d e r  housinq (15 "  x 22" x 24 " )  
6 - i n c h  d iameter  s t e e l  c a s i n g  e x t e n s i o n  ( 4 - f o o t  l e n g t h )  
4 - i n c h  d iameter  weight  d r i v e  p i p e  
wood r e c o r d e r  s tand  w i t h  p u l l e y  
8 kg. l e a d  c l o c k  d r i v e  we igh t  
127 mm d iameter  f l o a t  
12 me t re  graduated t a p e  
m e t r i c  Stevens water  l e v e l  r e c o r d e r  (RG 55)  w i t h  Chelsea Clock (CG 56)  
w i t h  2 : l  gage s c a l e  
2 c l i p s  
6 ounce coun te rwe igh t  
V i r 0  l o c k  

The r e c o r d e r  housing and s tandpipes were p a i n t e d  d a r k  green and a M i n i s t r y  
o f  Environment i d e n t i f i c a t i o n  l a b e l  and number (289) was p laced on t h e  door  of 
t h e  housing.  

Ground Level  Datum Measurements: 

S t a t i c  water  l e v e l  t o  p o i n t e r  - 8.314 metres 
Ground l e v e l  ( c h i s e l  mark 
s l i g h t l y  above t h e  con- 
Cre te  pad) t o  p o i n t e r  - 
Graduated tape  r e a d i n g  - 

1.575 metres 
2.890 metres 

The c o r r e c t i o n  f a c t o r  t o  be a p p l i e d  t o  t h e  tape  r e a d i n g  i s  t h e r e f o r e  
+ 3.849 metres.  

..... /3 



, j'. 

I - .: .I 

Obse 'r Particulars: 

Mr. Bill Klopp (Head o f  Inventory and Engineering Section) 
Ministry o f  Environment 
540 Borland Street 
Williams Lake, B.C. 
V2G 1R8 

Telephone: 2-6-298 

I 
I 

Mr. Klopp has been given 2 boxes o f  recorder charts and a Viro Key. I He has been instructed fully in recorder operation and maintenance. 

I 
I 
I 

W.S. Hodge 
Techni ci an 
Groundwater Section 
Water Management Branch 
387-1 1 1  5 

* Refer to NTS file 93 Bjl #35 for complete information on the Drilling, 
Construction and Testing o f  One Groundwater Observation Well in the Pine 
Valley Area, Northeast o f  Williams Lake, B.C. I 
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Williams Lake (Pine Valley) Observation Well #289 

Setting Up 

Well construction 
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Preparing the well screen 

Developing the well 
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Installing the test pump 

Measuring the flow 



I 
I 
~I 
I 
I 
1 
I 
I 
11 
I '  h 

I 
Install-ation o f  water- level recorder 


