
4 8. LIVINQSTON, BADRY P. Enp. 

PACIFIC HYDROLOQY CONSULTANTS LTD. 
CONSULTING GROUNDWATER GEOLOGISTS 

1401 WEST BROADWAY 
VANCOUVER, B.C. V6H 1H6 
TELEPHONE: 7384232 

September 10, 1980 

Rut l and  Watevworks Distr ic t ,  
160 Highway 33 West, 
Kel owna, B. C. 
V 1 X  1x7 

Attention: Mr. G.B. Sloane, 
S e creta ry - T re as u re r 

Dear Si rs , 

Re: Construction and Testina of Well No. 11 

The purpose of this le t ter-report  i s  t o  p u t  on record the 
results of the construction and tes t ing of the Dis t r ic t ' s  new Well No. 11 
located i n  the Works Yard between existing Wells No. 5 and No. 8, A dry 
testhole was dr i l led east  o f  the Village before constructing the new well. 
work was carried out by A . C .  

\ 

The 
Dril lers using a cable t o o l  d r i l l .  

TEST DRILLING, WELL CONSTRUCTION AND TESTING 

The l o g  of the dry testhole i s  as follows: 

0 -  
1 -  
37 - 
80 - 
8 1  - 
99 - 
106 - 
108 - 

1 f t .  
37 f t .  
80 f t .  
81 f t .  
99 ft. 
106 ft. 
108 f t .  
109 f t .  

soi 1 
coarse dry bouldery gravel 
l ight  grey clay (? )  becoming darker 
sand w i t h  pebbles, making  water 
compact grey clay 
grey sandy t i l l  (? )  
choclate brown clay shale 
fresh granite rock 

Following the d r i l l i ng  of the unsuccessful testhole and i n  l i g h t  
o f  decreased capacity of Well No. 5, the decision was made t o  construct a well in the 
pipe yard between existing Wells No, 5 and No, 8. 
the two wells, s l ight ly  closer t o  No. 5. 
325 ft.  apart. 

Well No. 11 was dr i l led between 
Wells No. 5 and No. 8 are approximately 
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The l o g  of Well No. 11 i s  as follows: 

0 -  
17 - 
23 - 
43 - 
62 - 
78 - 
96 - 
141 - 
143 - 
150 - 
166 - 

17 f t .  
23 f t .  
43 f t .  
62 f t .  
78 f t .  

96 f t .  
141 f t .  
143 f t .  
150 f t .  
166 f t .  

171 f t .  

coarse gravel , cobbles , t i  11 ( ? )  
t i l l ,  tan 
t i l l  (? ) ,  very s i l t y ,  sandy, tan 
gravel , bouldery 
gravel, more sandy, looser w i t h  boulders 
a t  78 f t .  
sand, gravelly,  cobbly w i t h  water below 80 
sand,  gravelly becoming grey a t  bottom 
sand w i t h  s i l t y  interbeds 
sand, gravelly 
gravel, very sandy, colour changes from 
t a n  t o  dark brown 
s i l t ,  compact w i t h  t h i n  s a n d  interbeds 

f t .  

The s t a t i c  level a t  the time of t e s t ing  was approximately 70 f t .  below ground. 

Dril l ing was s ta r ted  with 12 inch diameter casing. The well i s  
completed as a 10 inch diameter well w i t h  10" nominal diameter Johnson's s t a in l e s s  
s tee l  well screen as follows: 

a t  top (142' 11") I@ 
2 f t .  
10 f t .  
2 f t .  
8 f t .  
a t  bottom (166 f t . )  

type K packer 
0.030" s l o t  screen 
0.040'' s l o t  screen 
0.030" s l o t  screen 
0.020" s l o t  screen 
bai l  bottom 

The s l o t  s izes  were selected on the basis of sieve analyses of samples collected 
every few fee t  in the water-bearing sands and gravels. 
appended. The 10" drive shoe i s  located a t  143' 11" below ground. 

Copies of the analyses are 

Following well construction development by bai l ing was carried o u t  
Because of the d i f f i cu l ty  for a short time. 

with development of the two exis t ing wells i t  was f e l t  t ha t  vigorous development 
methods should  be avoided. 

The water cleaned up qui te  quickly, 

Additional development by backwashing was carried o u t  by Aqua-Flo 
followjjng a short pump t e s t .  One day of backwashing improved the performance of 
Well No. 11 by 15-20%. Additional development i s  l ike ly  t o  resu l t  in fur ther  increases. 
The performance of Well No. 5 was improved considerably by backwashing f o r  several 
days a t  the time of construction b u t  i t  has gradually declined w i t h  use. Considerable 

cont'd.,.  3 
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time spent on redevelopment was unsuccessful i n  restoring original well 
performance. 
construction and very l i t t l e  development was carried out. 

Well No. 8, however, performed considerably bet ter  a t  the time of 

Pump Testing 

The pump tes t ing and backwashing were carried o u t  by Aqua-Flo 
Testing and Equipment. 
performance; 
wells. 
Appendix t o  th i s  le t te r .  

The purpose of the tes t ing was t o  establish well 
aquifer characterist ics were knawn from testing of the existing 

Data collected d u r i n g  the two short pump t e s t s  are included in the 

A short pump t e s t  of the new well t o  check the well performance 
was carried o u t  on July 16 s ta r t ing  a t  15:50. 
shut off a t  08:45 i n  order t h a t  well interference could be monitored. The pumping 
level became s table  quite quickly a f t e r  the s t a r t  of pumping so the t e s t  was 
terminated a t  90 minutes and observations o f  the recovering water level were taken. 
T h e  well performance of 5.37 USgpm/ft, of drawdown calculated a t  90 minutes of 
pumping a t  305 USgpm, was less t h a n  half the specif ic  capacity of the poorest 
of the two existing wells, Well No, 5 , calculated a t  a pumping  rate twice as high. 
Further ,  most  of  t h e  drawdown occurs as well loss i n  the f i r s t  few minutes a f t e r  
the s t a r t  of pumping. For this reason, tes t ing was terminated and backwashing 
carried out  i n  an attempt t o  improve well efficiency. 

The two existing wells had been 

Following about one day of backwashing the performance of 
Well No. 11 was 6.48 USgpm/ft. of drawdown calculated a t  50 minutes of pumping 
a t  314 USgpm. 
performance by about  15 t o  20%. 
carried ou t ,  i t  should consist o f  methods other t h a n  backwashing. 
discussed l a t e r  i n  t h i s  report. 

This shows t h a t  the backwashing was successful in improving well 
I f  further work t o  improve well performance i s  

This i s  

cont'd.. . 4 
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Dur ing  the  second t e s t  the pumps in Wells No. 5 and No. 8 were 
turned on one a t  a time t o  observe well interference.  Sixty minutes a f t e r  the 
s t a r t  of pumping No. 11 a t  a r a t e  of 314 USgpm, the drawdowns were as follows: 

Well No. ON or  Pump Rate Water 1 e vel Drawdown 
OFF ( USgpm) ( f t . )  (ft. 1 

11 on 314 
5 off 
8 off 

121.13 48.46 
72.57 2.28 
75.47 1.19 

A t  60 minutes a f t e r  the s t a r t  of pumping,Well No. 8 was turned 
on a t  510 USgpm. After pumping Wells No. 11 and No. 8 simultaneously the 
drawdowns in  the wells were as follows: 

Well No. ON or Pump Rate Water level Drawdown 

11 on 314 122.30 49.63 
5 off 73.27 2.98 
8 on 5 10 121.38 47.10 

0 FF ( USgpm) ( f t . )  ( f t . )  

A t  90 minutes a f t e r  the s t a r t  of pumping,Well No. 5 was turned on 
a t  a ra te  of 270 USgpm. 
i n  the wells a f t e r  10 minutes of pumping were: 

W i t h  a l l  three wells pumping simultaneously the drawdowns 

Well No, ON or Pump Rate Water level Draddown 
OFF ( USgpm) (ft.1 ( f t . )  

11 on 314 123.45 
5 on 2 70 110.53 
8 on 490 120.12 

50.78 
38.14 
45.84 

When Well No. 8 was turned on i t  caused an interference e f f ec t  in 
Well No. 11 of 1.17 f t .  When Well No. 5 was turned on i t  caused an additional 
interference e f f ec t  of  1.15 f t .  fo r  a t o t a l  of 2.32 f t .  
n o t  very s igni f icant  i n  terms of the to t a l  drawdown, b u t  should be considered in 
ra t ing the well capacity. 
re la t ive ly  high transmissivity of the aquifer  indicated by former pump t e s t ing  of 
Wells No. 5 and No. 8. 

These interferences a re  

The small interference between wells i s  a r e su l t  of the 

cont 'd , . .  5 
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We1 1 Capacity 

The t o t a l  ava i l ab le  drawdown i n  Wel l  No. 11 i s  72.5 ft. o r  about 
70 ft. a l l o w i n g  f o r  t he  e f f e c t s  o f  w e l l  i n t e r f e r e n c e  when pumping Wel ls No. 5 and 
No. 8. 
6.48 USgpm/ft. o f  drawdown, the  capac i ty  o f  Well No, 11 i s  317 USgpm. Co inc iden ta l l y  
t he  r a t e  du r ing  t h e  f i n a l  t e s t  was 314 USgpm. 

Based on use o f  70% o f  the  a v a i l a b l e  drawdown and a s p e c i f i c  capac i ty  o f  

D I S CUSS I ON 

A comparison o f  t he  logs o f  Wel ls No. 5 ,  No. 8 and No. 11 shows 

The bottom o f  t h e  a q u i f e r  i n  a l l  th ree  w e l l s  i s  marked by a l i t h o l o g i c  
t h a t  i t  i s  n o t  poss ib le  t o  c o r r e l a t e  between t h e  logs  o f  t he  w e l l s  o t h e r  than i n  a 
general way. 
change t o  , s i l t .  The water-bear ing sand and gravels  i n  the  th ree  holes va r ies  i n  
th ickness,  t h e  t h i c k e s t  sec t i on  be ing  loca ted  i n  Well No. 8. The bottom of t h e  
water-bear ing sand and gravel  i n  Wells No, 5, No. 8 and No. 11 i s  152 f t . ,188 ft. 
and 166 ft. respec t ive ly .  A l l  i n d i c a t i o n s  are t h a t  t h e  performance o f  Well No. 11 
should be considerably  b e t t e r .  We b e l i e v e  t h a t  t h e  poor performance i s  probably  
m t l y r e l a t e d  t o  incomplete development. The a q u i f e r  i s  f i n e r  a t  t h e  s i t e  of Wel l  11 
however, and the  f i n e r  screen s l o t  s izes  are a r e f l e c t i o n  o f  t h i s .  

The development c a r r i e d  out  t o  date on t h e  w e l l  cons is ts  of 

about one day o f  b a i l i n g  by t h e  d r i l l i n g  c o n t r a c t o r  and one day o f  backwashing by the  
pump t e s t i n g  cont rac tor .  The 
backwashing technique d i d  n o t  seem t o  be hav ing any e f f e c t  near  the  end so o the r  
methods should be t r i e d .  
should be avoided. 
i n  con junc t ion  w i t h  a 6 "  Sochr is pump i n  6" pipe. 
i n  fu tu re  i f  development i s  c a r r i e d  o u t  t o  improve the  performance. 
Performance should n o t  a f f e c t  t he  use o f  t h e  w e l l  bu t  the  w e l l  should obv ious ly  be 
monitored i n  l i g h t  o f  the  s i t u a t i o n  a t  Wel l  No. 5 .  

More work on development i s  c e r t a i n l y  j u s t i f i e d .  

From pas t  exper ience surg ing  has a de t r imenta l  e f fect  and 

This  method should be considered 
A.C. D r i l l e r s  have proposed us ing a double packer arrangement 

The poor 

c o n t ' d  ... 6 
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We understand from our discussions w i t h  you following the 
testing of  Well No. 11, t h a t  a t  present the s ize  of the main which conveys water 
t o  the reservoir i s  a constriction t o  the amount of water which can be p u t  in to  
the system a t  th i s  location. For t h i s  reason there i s  no reason t o  carry out 
further development work a t  present. 

SUMMARY 

1. Well No. 11 i s  constructed between Wells No. 5 and No. 8 in the 
pipe yard, 
t o  166 f t .  
The performance of Well No. 11 i s  considerably less t h a n  that  o f  
the two existing wells. 
A t  present well performance and by ut i l iz ing 70% of the available 
drawdwn, the capacity of Well No. 11 i s  317 USgpm. 
Poor well performance i s  probably mostly related t o  incomplete 
development, although the aquifer i s  somewhat f iner  a t  t h i s  location. 
Further development of Well No. 11 can probably increase i t s  
capacity i f  more water i s  required for the system i n  future. 

I t  i s  completed w i t h  22 f t .  of screen se t  from 144 

2. 

3 .  

4. 

5. 

Yours t ru ly ,  
PAC1 F I C  HYDROLOGY CONSULTANTS LTD 

AB: j b  
encl. 

A. Badry, Geologist 
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(L UHnaK) 

MAlLlNr . DDRESS: P.O. BOX 31 18 
ST. P, -, MINNESOTA rn 55165 

. * -  Sample sent in by / *  1 .  I . 
b State Zip Date w 8 0  

Town 

From well of & I  N 

Remarks: 

90 

80 

70 

60 

50 

40 

30 

20 

I O  

SLOT OPENING AND FRAlN SIZE, IN THOUSANDTHS OF AN INCH /4/ /+# /+d 
U S  SIEVE 1 SIEVEOPENING I CUMUUTIVE % RETAINED Notes: 

un I wrucc I I I 

Recommended Slot Opening: 

Recommended Screen: Dia. in. Length Ft. 

I 5 , 7  I #c-‘2 I . C C L  I 375 1 7 I :, 
c -’ , 

l - zo  I I 1 By: 
.;s- 35 35- 
d’34-) 

SO MANY CONSIDERATIONS ENTER INTO WELL THAT, WHILE WE BELIEVE SLOT SIZES FURNISHED OR RECOMMENDED- 
FROM SAND SAMPLES ARE CORRECT WE ASSUME NO RESPONSIBILITY FOR THE SUCCESSFUL OPERATION OF JOHNSON WELL SCREENS. 

UOP 14-2148 



Johnson Division SAND ANALYSIS 
(FINE) P. 0. Box 31 18 St. Pa, Minnesota 551 65 

Uop inc. 

Telephone 61 2-636-3900 Telex 29-7451 MAILING ADDRESS: P.O. BOX 31 18 
ST. PAUL, MINNESOTA m 551 65 

Town State * Zip Date g&!L?X?#&o 
From well of /J&L no. I/ 
Remarks: 

w 
'.* -7, 

. e  

z 
Y 
LL 
W a 

/ u s. 5 
10070 5040 30 20 

IO 20 30 40 
SLOT O?ENING P 

. "  , ".L I 

. 100 I .006 I 0.15 9,2 ,5, .: 
1 I 

35 25 

\I 

TANDARD SIEVE NUMBERS 

'52 
Notes: 

Recommended Slot Opening: 

Recommended Screen: Dia. in. Length Ft. 

By: 
Y D  

@'5) &+'62 65-82 
SO MANY CONSIDERATIONS NTER INT 
FROM SAND SAMPLES ARE CORRECT WE ASSUME NO RESPONSIBILITY FOR THE SUCCESSFUL OPERATION OF JOHNSON WELL SCREENS. 

TH MAKl G 0 A GOOD WELL THAT, WHILE WE BELIEVE SLOT SIZES FURNISHED OR RECOMMENDED 

line *~ .7qr .r .  



Johnson Division P) ANALYSIS 
(FINE) P 0 Box 31 18 St. Pa, ,Vlinnesota 55165 

Telephone 61 2-636-3900 Telex 29-7451 

Uop Inc. 
MAILING ADDRESS: P.O. BOX 31 18 

ST. PAUL, MINNESOTA 55165 

Sample sent in by /&&a) 

Remarks: 

j . L . L < L . L j  1t.o 
J. U 

U S. STANDARD SIEVE NUMBERS 
10070 5040 30 i 

to 20 30 

16 12 8 

t i i i i i i i i t i i i i i i i i t i i i  iiiiiiiiiltiiiiiiiiiiiiiiiit+o 
40 50 60 70 80 90 100 110 120 130 

SLOT O?ENING AND GRAIN SIZE, IN*THOUSANDTHS OF AN INCH 

Notes: 

Recommended Slot Opening: 

Recommended Screen: Dia. in. Length, Ft. 

By:. 



Johnson Division SANP ANALYSIS 
(FINE) P 0. Box 31 18 St. F 

Uop lnc. 

Minnesota 55165 
Telephone 61 2-636-3900 Telex 29-7451 MAILING ADDRESS: P 0 BOX 31 18 

. '  W 
ST. PAUL, MINNESOTA e 551 65 

Notes: 

Recommended Slot.Opening: 

~~ ""..l', ,? I ,  

, -..- .CG,tq qi.' .?- 
, I 0.30 /7 I A7 -) 
I I 0.21 5,s I 7.0 Recommended Screen: Dia. in. Lenath Ft. 

I I 

t I I 1 I I 
I 1 By: 

20 2s 
SO MANY CONSIDERATIONS 
FROM SAND SAMPLES ARE CORRECT WE ASSUME NO RESPONSIBILITY FOR THE SUCCESSFUL OPERATION OF JOHNSON WELL SCREENS. 

MAKING OF A GOOD WELL THAT, WHILE WE BELIEVE SLOT SIZES FURNISHED OR RECOMMENDED 



PUMP TEST WELL No. 11 IN PIPE YARD 
RUTLAN D WATERWORKS DISTRICT 

JULY, 1980 

PUMP E D WE LL OBS. WELL OBS .WELL 
No. 11 No. 5. No. 8 

Depth Drawdown Depth Drawdown Depth Drawdown Pumping 
t o  (ft. 1 t o  (ft.  1 t o  (ft.  1 Rate Remarks 
water water water 

Time Mins 
Since 
S ta r t  

( USgpm) 
(ft. 1 ( f t .1  (ft.  1 

July 14 
08: 45 

July 14 
15: 50 
15: 50% 
15: 51 
15:52 
15:53 
15:54 
15 : 54% 
15: 55 
15:56 
15: 57 
15: 58 
15:59 
16 : 00 
16:02 
16: 04 
16: 06 
16: 08 
16: 10 
16: 15 
16:20 
16.25 
16 : 30 
16 : 35 
16 : 40 
16: 50 
17:OO 
17: 10 
17.20 

4 
1 
2 
3 
4 
4% 
5 
6 
7 
8 
9 
10 
12 
14 
16 
18 
20 
25 
30 
35 
40 
45 
50 
60 
70 
80 
90 

72.67 
108.03 

134.67 
133.19 
131.48 
130.05 
128.20 
128.2 1 
129.04 
129.06 
129.12 
129.16 
129.10 
129.22 
129.26 
129.22 
129.42 
129.53 
129.48 
129.48 
129.52 
129.50 
129.48 
129.62 
129.51 
129.49 

72.39 
35.36 

62.00 
60.52 
58.81 
57.38 
55.53 
55.54 
56.37 
56.39 
56.45 
56.49 
56.43 
56.55 
56.59 
56.55 
56.75 
56.86 
56.81 
56.81 
56.85 
56.83 
56.81 
56.95 
56.84 
56.82 

73.07 
73.78 
74.23 
74.39 

74.37 
74.36 
74.33 
74.34 
74.36 
74.39 
74.39 
74.39 
74.41 
74.42 
74.42 
74.45 
74.46 

74.48 

74.49 
74.47 
74.48 
74.51 
74.47 

75.25 

0.68 
1.39 
1.84 
2.00 

1.98 
1.97 
1.94 
1.95 
1.97 
2.00 
2.00 
2.00 77.00 1.75 
2.02 
2.03 
2.03 
2.06 
2.07 77.07 1.82 

2.09 

2.10 
2.08 
2.09. 
2.12 
2.08 77.09 1.84 

Pump o f f .  Wells 
#5 & #8 

S t a t i c  leve ls  
4" or i  f i ce on 6"pi pe 

Datum f o r  measure- 
ments i n  a l l  wel ls  
i s  approximately 
2 ft .  above ground 

30 5 Orif ice  Press = 23" 
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PUMPED WELL OBS. WELL OBS. WELL 

No. 11 No. 5 No. 8 

T i  me M i  ns Depth Drawdown Depth Drawdown Depth Drawdown M i  ns 
Since t o  ( f t . 1  t o  (ft. 1 t o  ( f t . )  s ince  t/t 
S t a r t  wa te r  wa te r  water  s top  

( f t . )  (ft. 1 ut. 1 

17:21 9 1  77.94 5.27 74.28 1.89 
17:22 92 76.38 3.71 
17: 22% 923; 75.87 3.20 
17:23 93 75.60 2.93 
17:2& 933; 75.39 2.72 
17:24 94 75.34 2.67 
17:2& 
17:25 
17:26 
17:27 
17:28 
17:29 
17: 30 
17: 32 
17: 34 
17: 36 
17: 38 
17: 40 

9 43; 
95 
96 
97 
98 
99 
100 
102 
104 
106 
108 
110 

July 16 
08: 40 
08: 4 1 1 
08: 42 2 
08: 43 3 
OS: 44 4 
08: 45 5 
08: 46 6 
08: 47 7 
08: 48 8 
08: 49 9 
08: 50 10 

75.29 
75.25 
75.13 
75.06 
75.02 
74.98 
74.96 
74.91 
74.87 
74.86 
74.85 
74.85 

72.67 
113.06 
117.66 
118.97 
119.21 
119.49 
119.64 
119.99 
120.13 
120.07 
120.29 

2.62 
2.58 
2.46 
2.39 
2.35 
2.31 
2.29 
2.24 
2.20 
2.19 
2.18 
2.18 

40.39 
44.99 
46.30 
46.54 
46.82 
46.97 
47.32 
47.46 
47.40 
47.62 

P U M P I N G  
70.29 

72.35 2.06 

74.28 

75.35 0.10 

1 9 1  
2 46 
2% 37 
3 3 1  
3% 26.7 
4 23.5 
4% 
5 
6 
7 
8 
9 
10 
12 
14 
16 
18 
20 

2 1  
19 
16 
13.86 
12.25 
11 
10 
8.5 
7.43 
6.62 
6 
5.5 

S t a t i c  levels; s t a r t  
pump on i n  Well No. 11 
4" o r i f i c e  on 6"  p i p e  
Pumping Rate= 314USgpm 
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PUMPED WELL OBS. WELL OBS . WELL 
No. 11 No. 5 No. 8 

T i  me M i  ns Depth Drawdawn Depth Drawdown Depth Drawdown 
since t o  (f t .  1 t o  (ft. 1 t o  ( f t .1 Remarks 
s t a r t  water water water 

( f t . )  (ft. 1 (ft. 1 
08: 52 12 120.43 47.76 
08:54 14 120.70 48.03 
08: 56 16 120.68 48.01 
08: 58 18 120.79 48.12 
09: 00 20 120.69 48.02 
09:05 25 120.84 48.17 
09: 10 30 120.98 48.31 
09: 20 40 121.15 48.48 
09:30 50 121.10 48.43 
09 : 40 60 121.13 48.46 72.57 2.28 

09:50 70 122.38 49.71 
1o:oo 80 122.33 49.66 
10: 10 90 122.30 49.63 73.27 

10: 20 100 123.45 50.78 110.53 
10: 30 110 123.53 50.86 

2.98 

38.14 

75.47 1.19 Pump # 8  on 9 60 mins 5 
510 USgpm 

121.14 46.86 
121.36 
121.38 

120.12 45.84 #8 reduced t o  490USgpn 
9 270 USgpm 

47.08 
47.10 Pump #5 on 0 90 m i n s  



n e  ENVIRONMENTAL^ 
-SERVICES - 

J u l y  3 ,  :I 997 

S amp 1 t? I d e n t  i. f i cat i. o n  : 
Date Sampled: L J u n e  3.0, 199'7 

Wc 1 I 

A l k a l i n i t y  (T'otal) 
.A 1 um i. n um 
Ar s e'n i c 
Ha r .i. urn 
B o r o n  
Cadmi.um 
Cn :I.. c i. u m 
C:hlor:j.de 
Ch r omi um 
Color (True) 
Copper 
C y a n i d e  

Fl u o .r .i. de 
H a r d n e s s  (l'ota.1.) 
I r o n  
Lead 
M a g  11. e s i urn 
Man g a n.e  s e 
Mercury 
Mo 1. yb de niirn 
N i t .rat e 
Nitri. t x  
P H  
Po t a 9 s i. urn 
Sodium 

Tu.rbi.d.i 1:y 
~J.ran.:i.um 
Z i n c  
T o t a l .  C:ol.i.form 
Fecal C o l i f o r m  

r > i  s s 0 I.vetl so 1. ;. (j B ( %'C) [;a '1. ) 

S u l p h a t e  

#l.l 
Date Rece.i.vefJ: 

5 3  
<0 .2  
(0.01 
< 0 . 0 1.. 
<(I .  1 
< 0 . 0 0 0 2 
:I.. 3 . (3 
1 . 3. 

(0.01. 
<5 
<0.0n. 
<0.010 
05 
< o . :I. 
5 3. 

0.04 
0 . 0 0 1  
3.98 

< 0 .  005 
<0.00005 
< 0 . 03 

0.19  
<0.03. 

6 .8  
0.71. 
4.3 
6 
0 . 3 0  
0 . 0 (3 0 1.1 

<o.  005 
0 
0 

102 - 3677 Highway 97N 
Kelowna, B.C. V1X 5C3 

Telephone (250) 765-9646 
Fax (250) 765-3893 

JUXlt? 10, 1997 

. ... 



ENVIRONMENTAL~ 
=SERVICES 

CERTIFICATE OF ANALYSIS 

J u l y  3 ,  1997 

Rut land  Waterworks Dis t r ic t  
A t  t e n  t i on : Kev i n Re y n o 1 d s 

Sample ldentif i c a t i o n :  W e l l  
D a t e  Sampled: June 18,  1.99'1 

A l k a l i n i t y  (Total ) 
A l u m i n u m  
Ar ser! i c 
Ra r i \im 
Boron 
Cddlrli 1Jm 

Ca I c; i urn 
Ch Lox i d c  
Ch r om i um 
Color ( T r u e )  
L' 0 pp e K 

I i i  F j : ; c ) l ' v , < ? ( j  Sc> I i (j:j ('l'c>i.a 1 
C ya n i d t: 

Yl uor i de 
Hardness ('l'ota 1 )  
11 on 
Lead 
14la g ne s i um 
Ma n y :in e s e 
M e r  c u  ~y 
Mo 1 ybd e num 
Nitrate 
Nitrite 
PI1 
Pot ass ium 
Sodium 
S u l p h a t e  
Turbidity 
U r  a n ium 
Zinc 
Total Coliform 
Feca l  Coliform 

102 - 3677 Highway 97N 
Kelowna, B.C. V I X  5C3 

Telephone (250) 765-9646 
Fax (250) 765-3893 

i# 3.3 
Date Received: June 1 8 ,  199'7 

169 
( 0 . 2  
<0.01 
(0.01 ' 

< o .  1 
(0, o o c 2  
6 2 . 3  
1.2.0 
<0.03  
<5 
<0.01 
< o .  010 

c . 2  

(0. 03 

15.8 
< O .  O G 5  
(0 * 0~005 
( 0 . 0 3  

4 . 7 0  
(0.01. 

7 . 3  
2.4 

16.5 
60 
(0.10 

307 

2 2  1 

0.001 

0.00455 
0.012 
0 
0 


