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N DRILLING AND CONSTRUCTION OF DOMESTIC,' mLES *.-.~':'.*+ I 

. 

FOR WARDNER WATER FRONT PROJECT 
CONTRACT # 46 

GROUNDWATER DIVISION 

,. . 
. . .. 

. .  
. .  . WATER INVESTIGATIONS BRANCH 

B. C. WATER RESOURCES SERVICE . .  

... 
From August 13  -- September"4, 1971, four  v r e l l s  &ere d r i l l e d  under 
contract  #46 *(see location map Fig. L), to  yeplace wel ls  or' l o c a l  
res idents  a t  Vv'arrher, B.C. which w i l l  be flooded when the  Libby D a n  
p ro j ec t  i s  completed. 
d r i l l i n g  contractor ana used z Seismic Model l7QO rotary d r i l l i n g  r i g  to  
d r i l l  a d  construct t h e  wells. 

0 

Alpine D r i l l i n g  Coo of Craibrook B.C. was the  

DRILL LOG -- S i t e  44- 
0 - 10' 

10 - 70' 

P 8 

3 - 47' 

47 - 60' 

WLLL CONSTRUCTION 

46 - 47' 

47 - 49 
d 

S i l t y  -sandy gravel with bouluers 

Gravel v\;ith sand ( l o s t  ?i t  of mud a t  
53 feet .  Dri l led 53-70 f e e t  using brm 
to. combat lost circulat ion.)  - A  

F i l l  

Shsle (no f r ac tu res  observed) 

Shattered s h a l e  (w. b.) (Argillaceous 
and Quartzitic Carbonates) 

Breve1 with s m d  

Bedrock (Argillaceous and Quartzitic 
Carbonates) ' \ % ,  

t 

Gravel with sand TC., 

Some white marl and p ieces  of  clzy 

Bedrcbck (Argillaceous and Quartzitic 
Carbonates ) 8. 

A diagram of each well with construction 'znd completion d e t a i l s  i s  
attached. 
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S i t e  #l: -- 
The mud cake was broken down by surging with air a d  
pumping with a i r  l i f t .  

This well was d r i l l e d  with zir and needed no develop- 
ing. 

Same as Paell a t  s i t e  #1. 

S i t e  $9: -- 

S i t e  & 

- S i t e  & 
The mud cake NLS broken dovm by a,r surging, high- 
veloci ty  j e t t i ng  and air l i f t i n g ,  

GROUTING 

The well a t  s i t e  $2 was grouted to  47 f e e t  'below ground l eve l .  
The o the r  wells were grouted t o  a depth of ap9rox. 3 - 5 fee t .  

CHLORINATI EJG WELLS 

P r i o r  t o  f i n a l  t e s t ing ,  each well was t rea ted  x i t h  a chlorine 
solution. The water i n  the  well was ag i t a t ed  with a i r  t o  mix 
the  solut ion thoroughly. See appendix 1 fo r  bac ter io logica l  
t e s t  r e su l t s .  The well a t  s i t e  #l a t d  s i t e  #3 t es ted  unsatisfac- 
t o r i l y -  and should be chlor inated a.gain and t e s t ed  before being 
used. 

PTJXP TEST AND RECOVERY SUMJJARY 

S i t e  #& 
The well was 2umped for  60 mins, a t  8.5 1.G.P.M. Total 
drawdown a t  the  end of t h i s  time w s s  -42 f ee t .  
recovered to  within -02 f e e t  of  s t a t i c  i n  2 mins. The 
water pumped c l e a r  and no snnd was observed i n  i t ,  r' 

The well 

S i t e  #2: -- 
The well v l r a  a m B e d  fo r  35 mins, a t  B.S-I,G.P.M, After 
25 mins, the  i;i.zt;r l e v e l  had dram down 2-81 f ee t .  
Water l e v e l  readings could not  be taken during the  l a s t  
10 mins. of punping as the top of  the  subnersible p u p  
was i n  the  ww. The pump was p u l l e d  and recovery 
r-eadings were taken f o r  27 ciins, The pump mas ran i n  agzin 
and pumping was continued at; the  same r a t e  as above for 
17  more mins. Xater samples were taken during t h i s  
per&& The water pumped turb id  a t  times. 
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(cont,) 

- S i t e  #3: 
The well was pumped for 1 hour a t  8.5LG,P,.N. Total  
drawdown a.t the  end of t h i s  time was - 6 3  feet .  The well 
recovered to vtithin.12 f e e t  of s t a t i c  i n  6 mins.- The 
water pumped c l ea r  and no sand was observed i n  i t ,  

- S i t e  & 
The well was puraped a t  a constant r a t e  of 8.5 1.G.P.X. 

- f o r  35 mins. T o t a l  drzwdonn a t  the  end of t h i s  Deriod 
was 1-43 feet .  
s t a t i c  i n  4 mins, The well produced s m d  f r e e  c l ea r  
water, 

The well recovered t o  within . o l - f e e t  of 

See appendix 2 f o r  drawdown and recovery readings f o r  each well. 
drawdo-m graphs a re  a l so  attached. 

Time- 

RECO?5W.NDATIONS FOR PUMP SETTING AND TYPE 

- S i t e  & 
A submersible or j e t  p m p  should be i n s t a l l e d  tit t h i s  
site with the  in t ake  a t  ap?rox, 60 f ee t .  

S i te  #2: -- 
A j e t  pump "should. be i n s t a l l e d  i n  t h i s  well with the  
in t ake  s e t  below the  4 inch l i n e r  casing i n  the  open 
rock hole, The in t zke  should be s e t  a t  about 54 - 57 fee t .  
I muId  recornend the  pump r a t e  be s e t  a t  4-5 G.P.M. 

A j e t  pump should. be i n s t d l e d  i n  t h i s  well&Mh the  i n t & e  
a t  38 f e e t ,  M r ,  Holmes has two j e t  pumps a d  possibly one 
of these could be used on t h i s  well, This well should 
no t  be pumped over 8 LG,P.H, as the  l ead  packer i s  not  
the  r igh t  one fo r  the  czsing s i z e  used, Sand pumping may 
occur a t  a higher r a t e  of  pumping. 

A 

S i t e  #3: 

S i t e  #4: -- 
k submersible or j e t  p m p  should be i n s t a l l e d  on t h i s  

. well with the  in t zke  a t '  39 f e e t ,  M r ,  Holmes has two 
j e t  pumps and possiblF one o f  these  could be used on 
t h i s  well .) 

B, Johanson 
Te chni c i  an 
Groundwster Division 

',,I 

/ 

... 



BACTERIOLOGICAL TEST RESULTS 

WARDNER; E. C. 

DATE 
REPORTED: 

2i31 I SEP 7 7 1  . . -  - 1  

? 

PRINT QR W E  IN BOX PJU POSTAL ADDRESS OF HEALTH UNIT OR 
OFFi3SIRS- E D  TO RECEIVE REPORT. 

Sn REVEFEE F3i( WSTRUtTtQ?dS. 1 W f F R P ~ A T I O N .  AND NOTES. 

THIS IS YOUR EEFOLCT--LAB(PRATQRY USE ONLY COPY 
_ 

TO: DEPUTY MINISTER OF HEALTH. 

Y 

. -- - -  



SITE #Z  

2 

DATE 
REPORTED: 

COPY T O  DEPUTY MINISTER OF HEALTH. .: . 

RH)J&rFION AND REPORT FORM L5 ( R N .  6/69) i WATER BACTERIOLOGY 
2rns1m OF ~ T ~ E S  

'Z3u&H W U M W A  WWlM OEPnQs 

LABORATORY USE. ONLY 

DATE 
REPORTED: l 3 - 9 -  9/ 

~~ 

P R M T  OR fypE &p1 8oJ( RX POSTAL ADDRESS OF HEALTH UNIT OR 
OF pER4oNs AWHORIED TO RECEIVE REPORT. 

SEE FUR I i S l R ~ i o N s  INTERPRi3ATION. AND NOTES. 

TMIS IS YOUR REPUST--UBORATORY USE ONLY COPY TO: 0 DEPUTY MINISTER OF HEALTH. 



.. 
i: 
.. 8 - 3 

SITE #3 

-- 
REQUISITION AND REPORT FORM L5 ( R N .  6/69) I WATER BACTERIOILOGY - -  

'?NT By: 

f .DDRESS: p \  3 1 : c c w  

\ 

PRINT OR TYPE IN BOX FULL POSTAL ADDRESS OF HEALTH UNIT OR 
OF PERSONS AUTHORIZED TO RECEIVE REPORT. 

SEE REVERSE FOR INSTRUCTIONS, INTERPRETATION, AND NOTES. 

THIS IS YOUR REPORT-LABORATORY USE ONLY 
r 

LABORATORY USE ONLY 

21314 SEP 771 

DATE REPORTED: / a  - (7- 7/ 

COPY T O  DEPUTY MINISTER OF HEALTH. 

- 
B3PBiSION OF LABORATORIES 

BRITISH COLUMBIA W L T H  SCUWCSS 

REQUtSIlION AND REPORT FORM L5 (REV. 6 / S l  I WATER BACTERIOLOGY 
SENT BY: BpYf T u & A c  J u u '  
_. 

I 
PRINT OR TYPE IN BOX FULL POSTAL ADDRESS OF HEALTH UNIT OR 

OF PERSONS AUTHORIZED TO RECEIVE REPORT. 
SEE REVERSE FOR INSTRUCTIONS. iNTERPRETATION. AND NOTES. 

- 

-. LABORATORY USE ONLY 

21313 SEP 771 

DATE 

-> 
REPORTED: /0-9-7/ ' 

THIS IS YOUR REPORT--LABORATORY USE ONLY COPY TO: 0 DEPUTY MINISTER OF'HEALB::. 

STANDARD PLATE 
COUNT PER ML . .  

0.001 0.01 
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LABORATORY USE ONLY 

. COPY TO: DEPUN-MINISTER-OF .HEALTH. 

a 



A P P E N D I X  #2 

DHAWDOM'J AND RECOVERY R E A D I N G S  

Oiil D O M E S T I C  WATER NELLS 
0 

WARDXER, B, C. 0 

mullp t e s t :  SiPTBdlBER 4, 197l. O 

A l l  measurements were taken a-pprox, 2 f e e t  above ground l eve l .  

S t a t i c  Water Level: 49.55' 

Constant pumping r a t e  of  8.5 1.G.F.M. 

- T I M E  WATER LEVEL 

1:37 wx. PUMP STARTED 
0 

1: 36 
1: 39 
1:40 
1:4l 
1:43 
1:47 
1:50 
f : 5 4  
2:oo ?,M, 
2:05 P,M. 
2:lO 
2: l5 
2 :  20 
2:25 
2:34 

49.901 
49-91! 
49.91' 
49.921 
49,921 
49.93r 
49.93' 
49-93' 
49-95? 
49-95? 
49.961 
49-95? 
49-96? 
49.97' 
49,971 

2 :37  P,E- PUiW SHUT DOWN 49.97' 

2 : 37 , 5 RECOVERY 0 49-50' 

2: 39 49-57' 
2:38 49,581 

0 

042' 
0 

0 



.. . .  
I r. 

.. . I 
S i t e  #2: -- 

2 
p-umt e: SEPTEL'IBSR 4, 1971. 

A l l  measurements were t&en h foot sbove ground l e v e l .  

?%ter Level: 45,551 

pumping r a t e  of 8-5 I.G-?.X- 

TIME 

2:51 P-M. PUMP STARTED 

- 

2: 52 
2:53 
2: 54 
2: 55 
2 :  56 
2:57 
2: 58 
2:59 
3: 00 
3: 01 
3:03 
3:05 
3:lO 
3 : 1's 

45:S71 
46-05! 
46-20' 
46-32' 
46,461 
46-57' 
46-67? 
46.781 
46,818' 
46,961 
47,121 
47.27 
47,731 
48-56 t 

3 ~ 2 6  P W  BROKE SUCTION--COULDN'T GET 'JI'ELL LINE ALONGSIDE PUMP FOR 
J~:EASUREXEI~-TS DURING LAST i o  mqs. 

RECOVERY 

3 :  32 
3: 33 
3:34 
3: 35 
3: 37 
3: 39 
.3: 43 
3 :  43 
3: 48 
3:51 
3: 53 

48-08' 
47,98'6' 
47.84' 
47-75 ' 
47-57! 
$7.421 
47,281 
47-13' 
46,871 
46-73 1 
46-62? 

PUMPED WELL AT SP-.&'l.'3 RATE AS ABOVFE-TOOK V~.~BTER SQXPLES-- 

TTJRBID AT TIMES, 
NO WATER T,EVEL READINGS CO'ITLD RE TAKEN. VATER \VAS 

$:14 P,M. PUMP SHUT DOWN 

RECOVEFE 

6:33 P.M. 45.71 1 



1 . .>. 3 e , 
Runp t e s t :  SEPTEXBER 4, 1 9 n  

s i l e  & 
A l l  meesurements were t&en 1.30 f e e t  above ground leve l .  

S t a t i c  Water Level: 31:301 

Constant pimping r a t e  o f  0.5 1.G.P.E. 

TIZE 'JirATER LEVEL 

4:24 E'..M. PUAP STARTED 

4: 25 
4: 26 
4: 27 
4: 29 
4: 33 
4: 36 
4: 41 
4: 48 
4: 54 
5:OO 
5:05 
5:13 
5:18 
5:23 

RECOVERY 

5: 25 
5: 26 
5: 27 
5:27 
5: 28 
5: 30 

31.80' 
31-01' 
31-81' 
31-83' 
31-84? 
31.86' 
31.89 ' 
31-90 1 
3 - 9 0  ' 
31-91' 
31-91' 
31-92' 
31-92' 
31.93' 

31.43' 
31.45' 
31.W' 
31.44' 
31.431 
31-42' 

-50 1 
-51 1 
,511 

HOLMESS Tf$ELL AT C I T W  I S  DRILLED 39 FEET SOUTH OF THIS FELL. DURING 
PUMPING OF THIS YELL NEASURENENTS IIERE TAKEN ON VELL AT SITE #4. 
THEY ARE AS FOLLOWS: 

4:30 P.M. 
5 : 0 2  P.M. 

32.06' 
32109 

RECOVERY 

5: 31 32-07' 
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Pump t e s t :  SEPTEMBER 4, 197l 

S i t e  #4: 
A l l  measurements were taken .8 f e e t  above ground leve l .  

S t a t i c  Water Level: 32.07' 

Constant pumping r a t e  o f  8.5 I.G.P.13. 

TIME WATER LEVEL DRAWDOWN 

5:36 
5:37 
5 : 3 8  
5-40 
5:45 
5 :-51 
5:55 
6:OO 
6:lO 

6:lO P.U. PUUP SHUT DO'VN 

RECOVERY 

6:11 
6:12 
6:13 
6:14 

33-29 1 
33-37' 
33-37 
33.381 
33-40 ' 
33-41 * 
33.4. ' 
33.44' 
33-43? 

32,081 
32-11 ' 
32.0 7 ' 
32-08' 

1.291 
1-37! 
1.571 
1.38' 
1-40 '  
1-4.I-l 
1.41' 
1-44' 
1.43' 



0 G-71 SEMI-LOGARITHMIC, 3 CYCLES X 10 TO THE INCH 

0 .  0 @GRAPHIC CONTROLS CANADA LTD. 
UAOE IN  CANADA 

. 



+ 
c 0 SEMI-LOGARITHMIC, 3 CYCLES X 10 TO THE INCH 0 :  GRAPHIC CONTROLS CANADA LTD. 

M A D E  I N  C A N A D A  



a SEMI-LOGARITHMIC, 3 CYCLES X 10 TO THE INCH E GRAPHIC CONTROLS CANADA LTD. 
MADE I N  CANADA 

I 



.> 

0 SEMl-LOGARITHN[IC, 3 CYCLES X 10 TO THE INCH 0 GRAPHIC CONTROLS CANADA LTD. 
MADE I N  W A D A  

d , I 



- 
BRITISH COLUMBIA 

J F P A R T M E N T  OF IANDS, FORESTS, AND WATER RESOURCES 
WATER R E S O U R C E S  SERVICE L-, 
WATi?, INVESTIGATIONS BRANCH 

/-- 
TO ACCOMPANY REPORT ON 

+-- D R I L L  SITE LOCATIONS 
lj D R I L L I N G  CONTRACT No. 46 

' W R D N E R ,  5. C.. 
D A l  E I 

!._. 
5: ALE: €EEZ _.. , ._ ....___.__.... ....................... :... . ...... 

---- I"= loo' HOR. _I__ __ - 
1- - 

a 



F i l e  d .: 0239014B 
Jmuary 4, 1972 

XELL CON STRU C T I  0 N 
WARDNER; B. C i a  

CONTRACT $46 

GROUND LEVEL 

68 FEET OF LIGHTWALL INSERT 
JOITJT CASING 

HOUSToN WELL SCREEN 
4" PIPESIZE 
#ZO SLOT SIZE 
STA-INCESS STEEL 

Y.42' I-- 
I 4.42' I-- 

66 ' 

-4 &'IC-- 

. .  

NOT DRAN'J. TO SCALE 



. ,  File No. :  . 0239010 

WELL CONSTRUCTION 

WARDNER, B. C. 

CONTRACT #46 

S I T E  #2 

I 
54.4' of 4%" O.D. 
lightwall insert 

/ joint liner casing. 
Unable to drive 
liner,deeper. Bottom 
15' slotted. 

JanuarSl)th, 1972 

.. 

?, 
- Ground level 

7 

.- 

46.5' of 5%" O.D. 
lightwall insert 
joint casing grouted 
in place 

crimped 
/8 I . D .  

and drilled 

Fractured shale 
Rock hole drilled 4 3/4" diam. 

( ,  I 

Not drawn' to scale. 



... I 
F i l e  No. : ' 0239014B 

J a n u a r a h ,  1972 

WELL CONSTRUCTION 

WARDNER, B. C. 

CONTRACT #46 

SITE #3 

1- - 4.4' 

t 
* 

43.6 1 of 1ightwal.l 
i n s e r t  j o i n t  casing 

39.2 

Houston well  screen 
4" telescope 
#IS s l o t  , s i z e  
S ta in l e s s  s t e e l  
4" lGd packer i s  
swedged out  t o  f i t  
5%'' I.D. casing. 

!&o 

I 

<+r T Grout 

- Ground l e v e l  

3'-Lo. 

43.2' 

Not drawn t o  sca le .  
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