
GROUNDHATER D I V I S I O N  

WATER I NY ES T I  GAT I OFiS B RANCH 

WATER RESOURCES SERVICE 

DEPARTMENT OF LANDS, FORESTS AND WATER R E S W R G b  

4- 

F e b r u a r y  1970 

OKANAGAN VALLEY WATER QUALITY 

DATA COLLECTION PROGRAM 

1969 F IELD MANUAL FOR WATER 

QUALITY DATA COLLECTION IN OKANAGAN VALLEY - 
by 

T .  Rober ts  

Flle 0249723 

c 



TABLE OF COllTENTS 

A . THEORY OF FIELD TESTS .............................................. 1 

1 . Dissolved Oxygen ................................................ 1 
2 . Biochemical Oxygen Demand (BOD) ................................. 1 
3 . A l k a l i n i t y  ...................................................... 2 
4 . pH .............................................................. 3 

B . CHEMICAL TECHNIQUES ................................................. 3 

1 . T i t r a t i n g  ....................................................... 3 
2 . Procedure f o r  P i p e t t i n g  ........................................ 3 
3 . C o l l e c t i n g  Samples ............................................. 3 

C . FIELD TESTING PROCEDURE ............................................. 4 

1 . Conduct iv i t y  .................................................... 4 
2 . pH Measurement ................................................. 4 
3 . Dissolved Oxygen ............................................. 6 
4 . Biochemical Oxygen Demand ..................................... 7 

6 . Flow Measurement ............................................... 8 
a) 900 - Tr iangu lar  V-notch Weir .............................. 8 
b)  Flow-meter Cross-sections .................................. 8 
c) S t a f f  Gauges ............................................... 9 

5 . A l k a l i n i t y  ..................................................... 7 

D . WELL SAMPLING NETWORK .............................................. 9 

1 . Representative Samples .......................................... 9 
2 . Samples Required ............................................... 10 
3 . F i e l d  Tests Required ........................................... 10 
4 . Laboratory Analys is  ............................................ 10 
5 . Shipping ....................................................... 10 

1 . Representative Samples ......................................... 11 
2 . Samples Required ............................................... 11 
3 . F i e l d  Tests Required ........................................... 11 
4 . Laboratory Analys is  ............................................ 11 
5 . Shipping ....................................................... 11 

F . SURFACE SAMPLING NETWORK ........................................... 11 

E . SUMP SAMPLING NETWORK .............................................. 11 

G . 

H . 

1 . Representative Samples .......................................... 11 

3 . F i e l d  Tests Required ............................................ 12 
4 . Laboratory Analys is  ............................................ 12 
5 . Shipping ....................................................... 12 

BACTERIOLOGICAL SAMPLING ............................................ 12 

1 . Representative Samples ......................................... 12 
2 . Samples Required ................................................ 13 

2 . Samples Required ................................................ 11 

3 . Shipping ........................................................ 13 

PROBLEMS AND RECOMMENDATIONS ....................................... 13 

BIBLIOGRAPHY 



* .  

LIST OF APPENDICES 

a n d i x  I A - Equipment Inventory  
B - Reagent Inventory  

Appendix I 1  Useful Telephone Numbers and Addresses 

Appendix I11 A - Maintenance o f  the  Metrohm E280A Por tab le pH Meter; 
B - Maintenance of t h e  RA-2A Por tab le  Conduct iv i t y  Meter. 

Appendix I V  Example F i e l d  Sheets 

Appendix V A - Progress Report t o  October 26th, 1969. 
B - Future Work 

Appendix V I  

Appendix VI1 

Appendix VI11 

Appendix I X  

Appendix X 

Appendix X I  

Appendi x X I  I 

Appendix X I  I I 

Appendix X I V  

Map A 

Map B 

Map c 

Well Network Problems 

Okanagan Water Q u a l i  t y  Data Col l e c t i o r i  
Program We1 1 Locations 

Changes i n  the  Well Network 

Bac ter i  o log i ca l  Reports from the  South Okanagan Heal th  U n i t  

Areas and Wells f o r  Complete Analys is  

Discharge i n  Cubuc Feet per  Second f o r  a 90° T r iangu la r  
V-Notch Weir 

Observers f o r  t he  Okanagan Study. 

Mapping D e t a i l  f o r  t he  Wells w i t h  No Records t h a t  Have Not 
a1 ready been Mapped. 

In fo rmat ion  requ i red  wher adding a Well t o  the  Network. 

LIST OF MAPS 
_c 

Map o f  the creeks f l ow ing  i n t o  the  Okanagan Lake system w i t h  
the  we l l  and study area loca t ions .  

Map o f  t he  Osoyoos Nor th study area. 

Map o f  the  Glenmore Va l ley  study area. 

Other maps ava i l ab le  i n  the  Special P ro jec ts  map drawer. 



OKANAGAN VALLEY WATER QUALITY DATA COLLECTION P R O G W  0 
1969 FIELD MANUAL FOR MATER QUALITY DATA COLLECTION IN OKANAGAN VALLEY 

A. THEORY OF FIELD TESTS 

Dissolved Oxygen: 

Normal sewage contains no d isso lved oxygen unless the sewage i s  very weak o r  very 
fresh; na tura l ,  pure sur face water, on the  o ther  hand, conta ins a l l  of the  oxygen 
t h a t  i t  i s  capable o f  d issa lv ing .  The amount o f  d isso lved oxygen my be expressed 
i n  mg/l, o r  as i h e  percentage o f  sa tura t ion .  W i t h  any method, .the temperature 
should be s ta ted  s ince the  s o l u b i l i t y  o f  oxygen i n  water is dependent 011 it. (See 
t a b l e  # l ) .  Potable ground water may be d e f i c i e n t  i n  dtssolved oxygen, wh i l e  an 
unpol lu ted potable surface water should be saturated with oxygen. Super-satura- 
t i o n  wi th  oxygen may be caused by oxygen-producing algae i n  p o l l u t e d  sur face  
water. 

The d isso lved oxygen t e s t  f o r  s l i g h t l y  p o l l u t e d  water i s  one o f  t he  most s i g n i -  
f i c a n t  san i ta ry  tes ts ,  p a r t i c u l a r l y  when combined w i t h  thle SO0 test. 
d isso lved oxygen i s  found i n  s u f f i c i e n t  concentrat ion i n  a p o l l u t e d  water or i n  
the  e f f l u e n t  from a treatnaent p lan t ,  i t  means t h a t  p u t r e f a c t i v e  o d ~ m  wfll not  
be g iven o f f  by t h e , l i q u i d ,  a lso  adequate d isso lved oxyten i s  necessary f o r  the  
l i f e  o f  f i s h  and other  aquat ic organisms. 

I f  

Temp. 

TABLE #1 
- SOLUBILITY OF OXYGEN I N  FRESH, WATER 

Dissolved 
Oxygen 

Temp. Dissolved 
OXY gen 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 

32.0 
33.8 
35.6 
37.4 
39.2 
41 .O 
42.8 
44.6 
46.4 
48.2 
50.0 
51.8 
53.6 
55.4 
57.2 

14.6 
14.2 
13.8 
13.5 
13.1 
12.8 
12.5 
12.2 
11.9 
11.6 
11.3 
11.1 
10.8 
10.6 
10.4 

15 
16 
17 
18 
19 
20. 
21 
22 
23 
24 
25 
26 
27 
28 
29 

59.0 
60.8 
62.6 
64.4 
66.2 
68.0 
69.8 
71.6 
73.4 
75.2 
77.0 
78.8 
80.6 
82.4 
84.2 

10.2 
10.0 
9.8 
9.6 
9.4 
9.2 
9 ,o 
8.8 
8.7 
8.5 
8.4 
8.2 
8.1 
7.9 
7.8 

2) 

This demand i s  the  amount o f  oxygen requ i red  t o  mainta in  aerobic cond i t ions  dur ing  
decomposition. The BOD t e s t  i s  the  most impor tant  i n  s a n i t a r y  analyses t o  deter-  
mine the  p o l l u t i n g  s t rength  of sewage o r  p o l l u t e d  water because i t  serues as a 
measure o f  t he  amount o f  c lean d d l u t i n g  water requ i red  f o r  the successful  d i s -  
posal o f  the  substance by d i l u t i o n .  

Biochemical Oxygen Demand (BOD) : 

There are two fac to rs  i n  the  BOD t e s t  t o  be resolved t o  hlwe a firm f igure;  i .e .  
ti me and temperature. 



AS l e te  s tab i l iza t ion  time of sewage i s  generally considered t o  be over 100 
d a y m e n c e  our 120 retention figure for sewage lagoons), i t  would be d i f f i c u l t  
t o  measure a complete BOD i n  time t o  have any s ignif icant  value. The generally 
adopted time limit standard has been f ive  days so t h a t  i n  our tests or conversa- 
tion the term BOD i s  used w i t h  the implication t h a t  the figure referred t o  is 
the five-day BOD unless otherwise specified. 

Now, considering temperature - a l l  act ivi ty  inc luding  biological and chemical 
is  governed by temperature. Van't Hoff's rule - "the speed of cherndcal or bio- 
chemical reaction i s  roughly doubled by a rise i n  gemperattire of 10 C . ,  however 
i t  is  only valid f o r  the very ciose vicinity of 20 C.  
the reaction rate constant a t  5 C. is 51% of tha t  a t  20 C. while t h a t  of 30 C. 
is 160%. 

In l i g h t  of this and other considerations, the temperature 2OoC. or 68'F. has 
been adopted as the s tandard temperature for BOD determinatians. 

W i t h  these two considerations, we m i g h t  elaborate on o w  working defSnStSon so 
tha t  i t  could read - the quantity of dissolved okygen i n  mgJ1 required dur ing  
the s tab i l iza t ion  o f  the $ecomposable organic matter by aerobic biochemical 
action i n  five days a t  20 C .  

gor biochemical reachions 

3) A1 kal i n i  ty 

Alkalinity is  usually imparted by the bicarbonate, carbonate, and hyclroxide 
components of a natural or  treated water supply. I t  is determined by t i t r a t i o n  
w i t h  a standard solution of a strong mineral acid to the successive bicarbmate 
and carbonic acid equvalency points , indicated electrometrically or by mans of 
color. Phenolphthalein indicator enables the measureraelrt o f  that a lka l in i ty  
fraction contributed by the hydroxide and half o f  the carbonate. Indfcators 
responding i n  the pH range 4-5 are used t o  measure the atkaltnity contributed 
by hydroxide, carbonate, and bicarbonate. The following are the a lka l in i ty  
re1 ationshi ps: 

(a )  Carbonate a lkal ini ty  is  present when the phenolghthalein a lkalfni ty  is 
n o t  zero but is  less t h a n  the to ta l  a lkal ini ty .  

( b )  Hydroxide alkal ini ty  i s  present I f  the pehnolphthalein a lkal ini ty  is 
more than half the to ta l  a lkal ini ty .  

( c )  Bicarbonate a lka l in i ty  i s  present i f  the phenolphthalein alkal ini ty  is 
less than half the to ta l  a lkal ini ty .  

The mathematical conversion o f  the resul ts  i s  s h o w n ' i n  Table #?. 

TABLE #2. 

A t  KAL IN1  TY RELATIONSHIPS 

Result o f  Hyd rox i de Carbonate B i  carbonate 
Titration Alkali n i  ty  A 1 ka 1 i n i ty . Alkalinity 

as CaCO3 as CAC03 as CaC03 

P = O  0 0 T 
P %T 0 2P T-2P 
P =%T 0 2P 0 
P +T 2P -T 2 (T-P) 0 
P = T  T 0 0 

For best results, samples should be collected i n  polyethylene or pyrex3ot t les .  
Because of the ins tab i l i ty  of samples containing considerable caust ic i ty  o f  
carbon dioxide, the alkal ini ty  determinations should be performed as soon as 
practicable, and preferably w i t h i n  one day. 

e 

-d 



The hydrogen exponent pH 4s equal t o  the logarithm (base 10) of the reciprocal 
of the hydrogen ion concentration. The hydi-ogen ion in a solution determines 
the acidity of the solution. 

Excess of hydrogen ions i s  indicated by a pH below 7. 
Excess of hydroxyl ions i s  indicated by a pt4 above 7. 
line. Decreasing pH means increasing the hydrogen ion concentration. As ptl 
extends further from 7 the acidity or alkalinity increases b u t  not i n  direct 
proporti  on. 

These solutions are A C I D .  
These solutions are alka- e 

pH 5 i s  10 times as acid as pH 6 
pH 4 is  100 times las acid as pH 6 

B. CHEMICAL TECHNIQUES 

1)  Titrating 

The addition of t i t rant  should be done slowly so as not t o  "overshoot" the i n d i -  
cator. Burette volumes are t o  be read a t  the bottom of the meniscus and recorded 
immediately after the titration has been canpleted. The sample should be stirred 
continuously while titrating. I t  i s  a good policy t o  grease the stopcock often, 
in order t o  prevent leakage and ensure smooth operation. 

2) Procedure of Pipetting 

(a)  Place t ip below surface of liquid. 

( b )  Suck l i q u i d  t o  about: one inch above the mark 

(c)  Holding liquid in pipette, raise i t  out of container and wtpe off t i p  w i t h  
a downward motion using cheesecloth. 

(d)  'Hold t i p  against inside o f  container, pipette vertical, and mark a t  eye 
level, and lower liquid t o  mark. 

- Note: i )  The bottom o f  the meniscus must be brought t o  the mark. 
i i )  The t ip nlust not be allowed t o  re-enter the liquid fn t he  

con t ai ne r . 
(e) Transfer pipette t o  receiving vessel, release liquid and allow i t  t o  drain 

freely. Keep the t i p  above liquid level. 

( f )  When liquid i n  pipette stops dra in ing  free begikto count five seconds. 

(9)  A t  the end of the five-second drain per iod ,  l i f t  the pipette fm the 
vessel being sure t h a t  i t  has touched the inside. 
be some liquid remaining i n  the pipette t i p ) .  

(note that there must 

3) Cul lecting Samples 

Care should  be taken t o  obtain a sample t h a t  i s  truly representative of the 
existing conditions. 
out two or three times w i t h  the water t o  b e  collected. If the water is t o  be 
transferred t o  another container before going in the sample bottles, this too 
should be rinsed several times. 

Prior t o  f i l l ing,  the sample bottle should be rinsed 0 



C. ELD TEST1 NG PROCEDURES 

1) Conduct iv i ty  (Model RA-2A Por tab le 

(a )  Connect the b lue conduc t i v i t y  c e l l  
meter. I t  does no t  mat ter  which w 

Conclucti v i  t y  Meter)  

t o  the two b ind  
r e  i s  connected 

ng posts on the  RA-2A 
t o  which post.  

(b)  Depress the  but ton l a b e l l e d  "PRESS TO C.ALIBRATE". 

( c )  Rotate the  "CALIBRATE" knob u n t i l  the  meter needle i s  a t  the zero c a l i b r a t e  
l i n e  on the  r i g h t  hand s ide o f  the  scale.  This i s  t he  zero p o i n t  o f  the 
instrument and i t  must always be brought t o  t h i s  p o i n t  before tak ing  a 
read i ng . 

e 

(d )  Dfp the c e l l  i n  the water t o  be tested, moving i t  up and down several  times 
under the surface t o  ensure removal o f  a i r  bubbles. Immerse the  c e l l  t o  a 
p o i n t  a t  l e a s t  one-hal f  inch  above the a i r  vents and ho ld  there  wh i l e  the 
measurement i s  made. 

(e )  Press "READ" bu t ton  wh i l e  ho ld ing  down "CAL" bu t ton  and read the meter when 
the needle comes t o  res t .  

( f )  I f  the  needle i s  below a s p e c i f i c  conductance o f  200, the  wh i te  conduc t i v i t y  
c e l l  can be used t o  ob ta in  the  reading. 

(9 )  The conduc t i v i t y  meter i s  au tomat ica l l y  turned o f f  when the "GAL" but ton  i s  
re1 eased. 

(h)  I d e a l l y ,  the  b lue conduc t i v i t y  c e l l  g ives s p e c i f i c  conductance reading d i r -  
e c t l y  i n  micro-mhos/cm on the upper scale. This corresponds t o  a c e l l  
constant o f  u n i t y  (#=1.00). The wh i te  conduc t i v i t y  c e l l  i d e a l l y  gives 
readings i n  micro-mhos/cm by d i v i d i n g  the upper sca le  reading by 10. 
corresponds t o  a c e l l  constant o f  0.1 ( K  = 0.10). 

This 

(i) To obta in  the ac tua l  c e l l  constants o f  the  c e l l s ,  they are tes ted  against  a 
s o l u t i o n  o f  known spec i f i c  conductance. The actual  "K" values should be on 
the electrodes when they leave the  lab.  

These "K" values should be checked every few months t o  ensure they have no t  
changed. 

I f  the reading i s  g rea ter  than 2,000, the water w i l l  have t o  be d i l u t e d  w i t h  
de- ionized water. 
i s  g iven by 

(j) 
I f  the water i s  d i l u ted ,  t he  ac tua l  s p e c i f i c  conductance 

SC (cor rec ted)  = (SC)  (N) +I) ( K )  

where 

SC - s p e c i f i c  conductance reading 
N - number o f  p a r t s  o f  d i s t i l l e d  water added per  p a r t  o f  the water 

K - c e l l  constant. 
bei  ng tested. 

( k )  For the labora tory  t o  determine the  approximate t o t a l  d isso lved so l i ds ,  
the temperature should be measured a t  the same t ime and p lace as the  
conducti  v i  t y  . 

For maintenance o f  the Model RA-EA, conduc t j v i t y  meter, see Appendix 111. a 
2 )  pH Measurement (Metrohm E280 A Por tab le pH Meter) 

a) Controls (see F igure 1 )  
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Legend : 0 
1. 
2. 
3. 
4. 
5 .  
6. 
7, 
A.  
8. 
9 .  

counter - EMF 
se lec to r  swi tch 
temperature compensation 
zero-poi n t  screw 
e lec t rode socket 
f i x - p o i n t  ad jus ter  
i n d i c a t o r  
b a t t e r y  compartment 
LT b a t t e r i e s  135V: type (I-RM-502 
HT b a t t e r i e s  15V: type (I- B-I21 

b) P u t t i n g  i n t o  operat ion.  

Switching on: 

i )  t u r n  the  se lec to r  swi tch ( 2 )  t o  "ba t te ry  check" (Bat. Conts.) 
The p o i n t e r  must d e f l e c t  beyond the  1 i n e  marked "ba t te ry  good" 
(Bat.gut.) .  
t u r n  the se lec to r  swi tch t o  'warm up" ( t h e  centre p o s i t i o n )  and 
wa i t  a few seconds. 

h a l f  a minute, the apparatus i s  ready f o r  use. 

I f  i t  does not ,  see Appendix 111. 

ii) 

i i i )  t u r n  the se lec to r  swi tch t o  "zero po in t "  ( ). A f t e r  

S w i  t c h i  ng o f f :  

i) When the se lec to r  swi tch ( 2 )  i s  i n  the "zero-point"  pos i t ion ,  
the e lect rode assembly i s  sw-Itched o f f  and the amp l i f i ed  i n p u t  
i s  shorted across. Always rc!turn the swi tch t o  t h i s  p o s i t i o n  
between measurements o r  when moving the e lec t rode from the 
storage vessel t o  the  measuring vessel. 
To avoid running down the ba t te r i es ,  t he  se lec to r  sw i tch  (2) 
should be turned t o  " o f f "  (0). 
i s  shorted across. This  i s  an e f f e c t i v e  p ro tec t i on  i n  t ranspor-  
t a t i o n .  

ii) 
I n  t h i s  pos i t i on ,  the i n d i c a t o r  

c) Cal i b r a t i  on 

With pH e lect rode assemblies , only  r e l a t i v e  and no t  absolute measurements 
may be made. I n  add i t ion ,  e lec t rode p o t e n t i a l  i s  sub jec t  t o  c e r t a i n  var- 
i a t i o n s  w i t h  t ime. For t h i s  reason, c a l i b r a t i o n  w i t h  bu f fe r  so lu t i ons  i s  
necessary. This c a l i b r a t i o n  should be performed once a day be fore  samp- 
1 i ng begins. 

i )  
ii) 

Turn the se lec to r  swi tch t o  "zero po in t "  
Wash the measuring vessel w i t h  the  pH 7 b u f f e r  several  times. 

b u f f e r .  
T rans fer  the e lec t rode assembly t o  the  r i g h t  s ide  o f  t he  meter 
and remove the  rubber stoppe'r from the KC1 f i l l e r  opening o f  
the  reference electrode. 
T.ake the  reference e lec t rode from i t s  storage vessel and wipe 
i t  w i t h  s o f t  t i ssue.  
Transfer  i t  t o  the  measuring vessel. 
S e t  knob (3) t o  the  temperature o f  t he  bu f fe r  so lu t ion .  
t u r n  the se lec to r  swi tch ( 2 )  t o  "measure". 

Set p o i n t e r  (7)  t o  the  pH valve of t he  b u f f e r  s o l u t i o n  w i t h  
the counter - EMF(1). 
Return se lec to r  sw i tch  ( 2 )  t:, "zero-point" .  

iii) F i l l  the measuring vessel aliout one-quarter f u l l  w i t h  the 

i v )  

v )  

v i )  
v i i )  

v i i i )  

i x )  

x )  



x i )  Set t he  p o i n t e r  t o  the centre o f  the s c a k  w i t h  the  f i xed -po in t  0 ad jus to r  ( 6 ) .  

x i i )  Repeat steps v i i i  t o  x i  u n t i l  t he  p o i n t e r  does n o t  move. 

Note 1: A f t e r  c a l i b r a t i o n ,  the  f i xed -po in t  ad jus te r  (6)  should no t  be touched 
u n t i l  t h e  nex t  c a l i b r a t i o n .  

Note 2: I f  there  i s  some doubt t h a t  t he  inst rument  i s  working proper ly ,  a t e s t  
measurement w i t h  the  pH4 b u f f e r  s o l u t i o n  should be done. 

d) Measurement 
a 

i) 
i i )  

iii) 
i v) 

V I  

v i  ) 

v i i )  
v i i i )  

i x )  

x )  
x i )  

x i i )  

Turn the  se lec to r  sw i tch  (2 )  t o  "zero-point " .  
Check the  f i x - p o i n t  s e t t i n g .  
cent re o f  the  scale, co r rec t  any dev ia t ions  w i t h  the  counter - 
EMF (1 ) .  
Wash the  measuring vessel several times w i t h  the water t o  be tested. 
F i l l  the  measuring vessel about one-quarter f u l l  w i t h  the  water t o  
be tested.  
Transfer  the  e lec t rode assembly t o  the  r i g h t  s ide  o f  the  meter 
and remove the  rubber stopper from the  KC1 f i l l e r  opening o f  t he  
reference e lect rode.  
Take the  reference e lec t rode from i t s  storage vessel and wipe i t  
w i t h  s o f t  t i ssue.  
Transfer  i t  t o  the  measuring vessel. 
Set knob (3 )  t o  the  temperature o f  the  water. 
Turn the  Se lec tor  sw i tch  (2 )  t o  "Measure". 
A l l o w  about 30 seconds and then make a mental note o f  the  reading. 
Return the  s e l e c t o r  sw i tch  t o  "zero po in t " ,  read jus t  the f i x - p o i n t  
s e t t i n g  and r e t u r n  the  se lec to r  sw i tch  t o  "measure". 
Th is  process should be repeated u n t i l  two i d e n t i c a l  o r  nea r l y  
i d e n t i c a l  consecutive readings have been at ta ined.  

I f  the  p o i n t e r  i s  no longer  i n  the  

For maintenance i n s t r u c t i o n s ,  see Appendix 111. 

3) Dissolved Oxygen 

a) F i x i n g  the  sample i n  the  f i e l d .  

i) 

iii) 

Rinse the  b o t t l e  w i t h  the  wa.ter t o  be tested. 

L e t  t he  b o t t l e  s e t  f o r  a few minutes. 
i i )  F i l l  the b o t t l e  slowly, b-ing ca re fu l  not  t o  ca ise excess bubb l in  

i v )  

v) 
v i )  

v i i )  

Tap l i g h t l y  on the  s ide  o f  the  b o t t l e  w i t h  the  l i d  t o  remove any 
bubbles adhering t o  the  i n s i d e  o f  t h e  b o t t l e .  
Stopper the  b o t t l e ,  being c3.reful n o t  t o  in t roduce any a i r .  
Remove the  l i d  (Steps v and v i  are intended t o  create enough room 
f o r  re-agents) . 
To the  sample, add 2 m l .  o f  manganous sulphate s o l u t i o n  ( i n k )  f o l -  
lowed by 2 m l  . o f  a l ka l i - i od ide -oz ide  reagent (co lour less  ! . The 
top o f  the  bu re t te  should be below the sur face o f  the  sample t o  
avoid bubbl i ng . 
Stopper c a r e f u l l y  and shake the  sample f o r  about 30 seconds. v i i i )  

b) Preparat ion and T i t r a t i o n  i n  the Laboratory 

i )  

i i )  

Sample should be shaken again and the  p r e c i p i t a t e  al lowed t o  
s e t t l e  halfway. 
Add 2 m l .  o f  concentrated su lphu r i c  ac id .  
should n o t  be p u t  i n t o  t h e  sample. 

The t i p  o f  the  b u r e t t e  



i i i )  

i v )  

Stopper, mix-and a l low t o  stand 

T i t r a t e  203 m l  . w i t h  0.025 N t h  
v) Add 1-2 m l .  o f  s ta rch  i n d i c a t o r  

0 than f i v e  hours. 
a t  l e a s t  f i v e  minutes and n o t  more 

osulphate t o  a pa le  straw co lour .  
and s lowly  continue the  t i t r a t i o n  

t o  the f i r s t  disappearance o f  the  b lue  co lour .  

Dissolved Oxygen ng/1 - m l .  o f  t i t r a n t .  

4. 

a) I n  the  F i e l d :  

B i  ochemi c a l  Oxygen Demand 

i) Put about 800 m l .  o f  sample i n  a o n e - l i t r e  p l a s t i c  b o t t l e .  
ii) Stopper and shake vigourously. 

b )  I n  the  Laboratory: 

i )  Shake v igourously  again. 

i i )  
i i j )  

F i l l  two D.O. b o t t l e s  w i t h  the  water from the o n e - l i t r e  b o t t l e ,  
Perform a D.O. t e s t  on one o f  t h e  samples immediately. 

Note 1: When the sample i s  " f i x e d " i n  the  laboratory ,  t he  sample should be shaken 
and al lowed t o  s e t t l e  a t  l e a s t  tw ice  before the  ac id  i s  added. 

i v )  Stopper the  o the r  b o t t l e ,  being ca re fu l  t o  leave water on the  l i d .  
This "water seal "  prevents a i r  from en te r ing  the  b o t t l e .  

v )  Place the  b o t t l e  i n  an incubator  f o r  f i v e  days a t  2OoC. 

Note 2: The water above the  l i d  evaporates q u i t e  r a p i d l y  i n  the incubator  so t he  
BOD b o t t l e s  should be "watered" every day. 

v i )  A f t e r  t he  incubat ion  period, do a D.O. t e s t  on the  sample. 
v i i )  The BOD i n  mg/l = I n i t i a l  D.O. - 5 day D.O. 

5. A l k a l i n i t y  

i) Measure ou t  100 m l .  o f  sample i n  a porce 
beaker. P u t t i n g  a piece o f  wh i te  f i l t e r  
w i l l  he lp  i d e n t i f y  t he  end-point. 

i i i n  d i s h  o r  a 250 m l .  
paper under the  beaker 

ii) Add f o u r  drops o f  Phenolphthalein s o l u t i o n  t o  the  sample. 

I f  t h e  s o l u t i o n  becomes coloured ( l i g h t  p ink) ,  t i t r a t i o n  i s  required. 
I f  no co lour  develops, t he  phenolphthale in  a l k a l i n i t y  i s  zero. I f  the  
water has a pH o f  l ess  than 8.3 the phenolphthalein a l k a l i n i t y  w i l l  be 
zero. 

Note 1: 

iii) 

i v )  

Add the  0.02N su lphu r i c  a c i d  t i t r a n t  s lowly  w i t h  continuous s t i r r i n g  
u n t i l  c o l o r a t i o n  disappears. 
Record the  m l  . o f  t i t r a n t  used and ca l cu la te  the  phenolphthale in  
a1 k a l  i n i  ty. 

Phenolphthalein a l k a l i n i t y  a:; mg/l CaC03 
= m l  o f  t i t r a n t  x 1000 

m l .  o f  s a r r  

v )  

v i )  

Using the same sample, add 10 drops o f  mixed methyl orange and 
phenolphthalein i n d i c a t o r .  

I f  the s o l u t i o n  tu rns  green, add t i t r a n t  s lowly  w i t h  continuous 
s t i r r i n g  u n t i l  t he  co lour  changes from a f a i n t  pu rp le  t o  a pink. 

Note 2: The end-point i s  very d i f f i c u l t  t o  see and requ i res  a l i t t l e  p r a c t i c e  
t o  ge t  cons is ten t  r e s u l t s .  I t  i s  .important t o  add the  same number o f  
drops o f  i n d i c a t o r  f o r  every tes t .  I t  i s  a good idea t o  do a t r i a l  



r u n  on a tap water sample, adding an excess of , t i t rant .  When the end- 
po in t  has been reached, the colour will not  change. This colour can 
be used as a guide t o  the end-point on a l l  the t e s t s  t o  be performed. 

@ 
v i i )  Record the total  ml. of titrant used and (calculate the to ta l  

alkalinity.  

Total a lkal ini ty  as mg/l CaC33 

- ml. of t i t r a n t  x 1000 - 
ml. of sample 

T h i s  procedure should be repeated until there i s  agreement t o  w i t h i n  0.05 ml. 

6. Flow Measurement 

a)  90' Triangular V-notch Weir 

The day before the sampling i s  t o  take place, the weirs in the irrigation 
ditch should be checked to  see i f  any repairs are needed. 
will work i t s  way around or under the weir face resulting i n  an incorrect 
reading. 
bottom of the V w i t h  the graduations on the gauge s e t  upstream as much as 
possible t o  record the actual level of the water behind the weir plate. A 
drop i n  level occurs just i n  f ron t  of the weir plate where the water flows 
through the notch. The reading should  be taken t o  the nearest 1/100 of a 
foot. 

Quite often, water 

The weir reading should be made w i t h  the weir gauge set on the 

b )  Flw-meter Cross Section 

The flows in the Trout  Creek study area will be measured by Mr. Walter Lutsiak 
of the Water Survey of Canada every month a t  a time t o  be arranged between 
Mr. Lutsiak and the Groundwater Divisim. In case extra samples are t o  be 
taken, the outline of the procedure used i n  measuring these flows will be 
given. 
Appendix I I for the telephone number). 

The s i te  should be i n  a location where the cross-sectional dep th  i s  as even 
as possible. Also, there should no t  biz any large rocks or white water a t  
or  just above the s i t e .  For a large enough stream, 20 positions, equally 
spaced across the stream, should be chcsen as s i t e s  for  the flow-meter 
readings. I f  the stream i s  very small, a more appropriate smaller number 
of s i t e s  can be chosen. The flow-meter readings should be taken downstream 
of the tape and the technician should stand as f a r  away from the meter as 
possible t o  avoid interference w i t h  thlz natural flow patterns of the stream. 

A chart such as the one shown below can be prepared for  recording the 
meas uremen ts . 

The necessary equipment can be obtained frorn Mr. Paul Fee (see 

Date: 5/8/69 

Tape Measure Depth Revolutions Time 
(sec.)  

Left Bank 1 f t .  6 . in .  
2 f t .  
3 f t .  . 
4 f t .  

Right Bank 50 f t .  

0 f t .  @ 
0.4 f t .  
0.6 f t .  
0.8 f t .  

0 f t .  @ 

4:lO PM 
10 
10 
15 

5:30 PM 

P.S.T. 
43.5 
45.0 
58.3 

P.S.T. 

Each flow-meter i s  calibrated annually and a rating table prepared. 
table contains experimental data of t h l i  velocity of the water when the 
meter turns various numbers of revolutions i n  various time intervals.  
Using the velocity and the depth of t h e  stream a t  each s i t e ,  graphical 
integration can be used t o  calculate t i e  t o t a l  volumetric flow rate.  

This 



ow-meter Readings 

i) 

ii) 
i i i )  

i v )  
v) 

v i )  

D r i ve  a stake i n t o  the  bank on both s ides o f  the stream a t  t he  
s i t e .  
S t re tch  a tape ou t  between the  stakes and t i e  a t  e i t h e r  end. 
Place the automatic weight ing rod  on the  bottom o f  t h e  stream a t  
the  f i r s t  s i t e .  
Record the  tape measure reading here. 
Record the  depth o f  the  stream as determined from the  graduations 
on the  bottom o f  t he  rod. 
Set  t h e  meter t o  t h e  c o r r e c t  depth. For example, i f  the  depth o f  
the  stream i s  1.6 fee t ,  t he  0.6 on the  handle should be l i n e d  up 
w i t h  the  one on the  bar. Th is  au tomat ica l l y  se ts  the  meter 6/10 
o f  t h e  depth from the  surface. 
should be measured a t  2/10 and 8/10 b u t  i f  t he  depth i s  less than 
2.5 fee t ,  one reading a t  6/10 i s  usua l l y  measured. 

v i i )  With a stopwatch, determine the t ime i t  takes the  meter t o  t u r n  a 
s p e c i f i c  number o f  revo lu t i ons  mentioned on the r a t i n g  tab le.  

To be accurate, t he  v e l o c i t y  

Note 1: I n  order  t o  make the  ca l cu la t i ons  'zasier, i t  i s  b e n e f i c i a l  t o  record the  
time i t  takes the  flow-meter t o  t u r n  one o f  t he  numbers o f  revo lu t ions  
(5, 10, 15, 20, 30, 40, 60, 80, 1013, 150, e t c . )  recorded on the  r a t i n g  
tab le .  

- tab le .  
The time a l so  must be w i t h i n  the  t ime i n t e r v a l  found on the  

Note 2: The use and care o f  the meter should be discussed w i t h  e i t h e r  Plr. Paul 
Fee o r  M r .  Walter Lu ts iak  before any readings are attempted. 
meter i s  very d e l i c a t e  and any rough o r  i n c o r r e c t  treatment could r e s u l t  
i n  throwing i t  out  ' o f  Ca l i  b ra l i on .  

The 

Equipment Needed 

i )  Automatic weight ing rod  
ii) Standard flow-meter 

i i i )  Stee l  tape (50 ft.) 
i v) Stopwatch 

v )  Wooden stakes ( 2 )  
v i )  Rating tab le .  

S t a f f  Gauge 

Establishment o f  a s t a f f  gauge a t  a s i t e  i s  b e n e f i c i a l  i f  the f l ow  i s  t o  be 
measured of ten.  
cross-sect ion every t ime the f l o w  r a t e  i s  requi red.  
gauge must be ca l ib ra ted .  
equ iva len t  gauge he igh t  recorded f o r  th ree  o r  f o u r  w ide ly  d i f f e r e n t  f lows 
i n  the creek. A curve i s  prepared o f  discharge r a t e  versus gauge he igh t .  
From t h i s  curve, t h e  f l o w  o f  t h e  creek can be determined d i r e c t l y  from 
t h e  gauge height ,  p tov ided h igh  flow r , i tes do n o t  d-isturb the  bed too much. 
I f  t h i s  happens, t he  s t a f f  gauge w i l l  have t o  be re -ca l ib ra ted .  

I t  e l im ina tes  the  necess i ty  o f  performing a flow-meter 
F i r s t l y ,  however, the  

A flow-meteir cross-sect ion i s  performed and the  

D. WELL SAMPLING NETWORK 

1) Representative Samples 

a) D i r e c t l y  from the  we l l  

I f  poss ib le ,  the w e l l  should be sampled d i r e c t l y  by use o f  t he  t h r e e - l i t r e  
sampler. Remove the  w e l l  cover being ca re fu l  n o t  t o  in t roduce any debr is  
i n t o  the  we l l .  With the  w e l l  l i n e ,  determine the  s t a t i c  water l e v e l  and 
the  depth o f  water i n  the  w e l l .  Because the  sampler must n o t  d i s t u r b  the  
bottom sediments o r  prot rude above the  water 's  surface, the  depth of the  
water should be a t  l e a s t  th ree  fee t .  ::n an e f f o r t  t o  be as cons is ten t  as 
possib le ,  the  we l l  should be sampled fim the same depth i n  every survey. 



f there are any problems with the sampler, Mr. Fred Wateman (see Appendix a I f o r  telephone number) will be able t o  help. 

b )  From a Domestic Pressure System 
' I f  the well cannot be sampled direct ly ,  i t  can be sampled from a tap  con- 

nected to  the domestic pressure system. 
storage tank has been emptied and the water is being pumped direct ly  from 
the aquifer that  feeds the well. W i t h  maximum flow, the average pressure 
t a n k  should be emptied in ten minutes. 

The tap should be run u n t i l  the 

e 
c )  Artesian Systems 

The water t h a t  flows out of the ground will be representative of the ground 
water and can be sampled direct ly .  

2)  Samples Required 

There are 75 wells i n  the well-sampling network i n  43 areas scattered from Arm- 
strong to  Osoyoos. The wells are l i s t ed  on the well location master sheet which 
gives each well 's  area and number, i t s  owner's name and address, and any infor- 
mation tha t  will be useful i n  f i n d i n g  the wells and compiling records of t h e m  
1 a ter .  

3 )  Field Tests Required 

a) conducti v i  ty 
b)  temperature 

d )  s t a t i c  water level 
c )  PH 

One one-li tre sample collected from each well i s  enough for  the laboratory analysis. 
The sample should be p u t  i n  a cooler contailqing ice  pacs as soon as i t  has been 
collected and transferred to  a freezer two or three hours a f t e r  i t  has been col- 
lected t o  stop bacterial action on the n i t ra tes  and phosphates. The bot t le  should 
only contain about 900 ml. of water t o  allow for expansion when the samples are 
frozen. 

4) Laboratory Analysis 

a) ortho-phosphate 
b )  to ta l  phosphate 
c) nitrate 
d )  to ta l  carbon. 

5) Shipping 

The well and surface samples should be shipped by Greyhoud t o  the Federal Water 
Quality Laboratory in Calgary fo r  analysis. To ensure these samples are frozen 
solid before being shipped, they should be 'left i n  a freezer overnight. 
special insulation i s  required when packaging the samples. I f  they are sh ipped  
on the evening b u s ,  they will arrive i n  Calgary i n  time for analysis the next 
morning. I f  i t  i s  convenient, two days' sampling may be sent a t  once. The lab 
has requested, however, that  no more than 20 samples be sent a t  one time and that  
the samples not be l e f t  frozen more than three days. The time from the collecting 
of a sample t o  i t s  arrival a t  the lab i s  the bet ter  part  of three days. 
example, i f  the samples are collected on Wednesday, they will  be frozen overnight, 
sh ipped  on Thursday evening t o  arr ive i n  Calgary on Friday morning. Because of 
this time-lag, no sampling can be done on Thursday or Friday. A copy o f  the f i e ld  
sample sheet w i t h  the resul ts  of the f i e ld  1:ests should be sent t o  Calgary w i t h  
the bot t les .  The shipping expenses are to lie paid by Caligary. 

No 

For 
0 



E. MP SAMPLING NETWORK 

1 )  Representative Samples I 

If  the water is  deep enough, the samples can be collected w i t h  the three- l i t re  
sampler. During the summer, the Osoyoos North sumps were i n  this category. 

I f  the water i s  very shallow, as i n  the Glenmore Valley study area,  a different  
technique i s  required. A ladder should be lowered into the sump and a small 
beaker used to  f i l l  a bucket. Care should be taken not  t o  d i s t u r b  the sediments 
in the bottom of the sump. I n  the Glenmore Valley study area, these sediments 
are very f ine and require considerable time to  s e t t l e  out. The sampling should 
be s tar ted a t  Sump 8. Then,  i f  the bottom . is  disturbed, the turbid water will 
be carried downstream to the sumps t h a t  have already been sampled. 

2)  Samples Required 

a )  
b )  

Glenmore Valley - sample every sump 
Osoyoos North - sample sumps 3,  4,  5, 6, 8 and 10 a5 well as the seepage 
area. 

3)  Field Tests Required. 

a )  conductivity 
b )  temperature 

d )  s t a t i c  water level (Osoyoos North) 
e )  D.D. 

c )  PH 

The sample s ize  collected and i t s  treatment before s h i p p i n g  t o  Calgary i s  the same 
as fo r  the well samples. 
the Glenmore Valley study area i s  greater than 2,000, the water used f o r  the con- 
ductivity t e s t  has t o  be diluted 1:l w i t h  de-ionized water, 

Because the conductivity of the water i n  the sumps a t  

4) Laboratory Analysi s (Calgary) 

a )  ortho-phosphate 
b )  total  phosphate 
c) n i t r a t e  
d )  to ta l  carbon. 

5) Sh ipp ing  

The shipping procedure i s  the same as was outlined f o r  the well samples. 

F.  SURFACE SAMPLING NETWORK 

1 )  Representative Samples 

The surface water samples i n  Trout Creek are best taken a t  midstream and mid-depth. 
The ket t les  i n  Osoyoos South  should be samp'led below the surface and as f a r  away 
from the shore as possible. 
collected. 

Surface algae Ijhould be kept out o f  the samples 

2)  Samples Required 

a )  Glenmore Val ley Irr igat ion Ditch 
i )  

i i )  
i i i )  

north of the Weisbeck property 
south of the Weisbeck property 
intersection of Glenmore Drive and Valley Road. 



rrout Creek 
i) 
ii) 

i i i )  
i v )  
v) 

above the  i r r i g a t i o n  d i ve rs ion  darn 
i n  t h e  domestic water supply waste 
i n  the  i r r i g a t i o n  flume j u s t  below the  dam 
i n  the  i r r i g a t i o n  flume a t  t he  lake.  
a t  the  mouth of Trout  Creek 

Osoyoos South 

i) large  k e t t l e  
i i )  small k e t t l e  

F i e l d  Tests Reauired 

conducti v i  ty  
temperature 
PH 
d isso lved oxygen (D ,Q. ) 
b i  ochemi c a l  oxygen demand (BOD) 
a1 k a l  i n i  ty 
f l ow  measurement 
i ) 
ii) 

iii) 

w e i r  readings (Glenmore V a l  l e y )  
f low-meter cross-sections (on a l l  l oca t i ons  a t  Trou t  Creek except 
a t  the mouth). 
s t a f f  gauge (T rou t  Creek mouth) 

Since t h e  l a b  has t o  be ready t o  do p a r t  o f  the analys is  immediately, they should 
be telephoned a t  l e a s t  t w o  days ahead o f  t ime and informed as t o  when the  samples 
w i l l  be a r r i v i n g .  Two samples from each s i t e  are requ i red  f o r  the  l a b  analys is .  

- One one- l i  t r e  b o t t l e  f o r  the  chemical oxygen demand t e s t  (COD) 
- One one-gallon b o t t l e  f o r  the r e s t  o f  the  analys is .  

The COD samples should be kept  i n  a coo le r  a f t e r  being c o l l e c t e d  and kept  c lose  t o  
320 F. u n t i l  the  ana lys is  i s  t o  be performed. 
kept  i n  a cool p lace bu t  they need n o t  be r e f r i g e r a t e d  i n  the  f i e l d .  The a l k a l i n -  
i t i e s ,  d isso lved oxygens and biochemical oxygen demands c:an be performed i n  the  
por tab le  Energy, Mines and Resources labora tory  a t  the  Kelowna P o l l u t i o n  Contro l  
Centre. A few hundred m l .  from each o f  t he  l a rge  samples can be used t o  do the  
a l k a l i n i t i e s .  

The la rge  sample b o t t l e s  should be 

4) Laboratory Analys is  

a) T u r b i d i t y  
b) To ta l  phosphate 
c)  To ta l  n i t rogen  
d) N i t r i t e  n i t rogen  
e )  N i t r a t e  n i t r o g e n  
f) Chemical oxygen demand 
g) Major  ions. 

5) Shipping 

The sur face samples should be shipped by Greyhound the  same day as they are sam- 
pled. The COD samples are shipped i n  a coo le r  con ta in ing  one o r  two i c e  pacs b u t  
the one-gallon samples can be simply packed i n  a s u i t a b l e  cardboard box. A water 
chemistry r e q u i s i t i o n  form should be f i l l e d  ou t  and sent  i n  w i t h  each sample (see 
Appendix I V ) .  The Groundwater D i v i s i o n  i s  responsib le  f o r  the  f r e i g h t  costs. 

G. BACTERIOLOGICAL SAMPLING I_ 

Representative Samples 

The sample b o t t l e  should n o t  be opened u n t i l  i t  i s  requ i red  f o r  sampling. The 
l i d  and f o i l  should be removed as a u n i t  w i t h  care n o t  t o  touch the  i n s i d e  o f  
the  l i d  or the neck o f  the b o t t l e .  The b o t t l e  should be f i l l e d  w i thou t  r i n s i n g  



t o  w i n  one inch  o f  t he  top  and the  l i d  r l ip laced immediately. 

I f  the samples are taken from a top on a domestic w e l l  pressure system, the end 
o f  the top  should be heated w i t h  a match t o  k i l l  any loci11 contamination. Then 
the tap  should be run wide open f o r  10 minutes t o  g e t  f resh  water. When c o l l e c t i n g  
the sample, the  f l ow  from the tap should be r e s t r i c t e d  t o  avoid splashing. 

When the  sample i s  taken from a w e l l  f i t t e d  w i t h  a hand pump, the  water should be 
pumped t o  waste f o r  f i v e  minutes before tak ing  a sample. 
machinery, the sample was c o l l e c t e d  w i t h  the t h r e e - l i t r e  sampler. 
should be " s t e r i l i z e d "  before i t  i s  p u t  i n t o  the  w e l l .  Th is  can be done by 
washing i t  i n s i d e  and o u t  w i t h  a f a i r l y  s t rong bleach so lu t i on ,  fo l lowed by a 
thorough r i n s e  w i t h  clean water. 

I f  there  i s  no pumping 
The sampler 

0 

2 )  Samples Required 

A l l  o f  the  we l l s  on the  w e l l  l o c a t i o n  master sheet have been sampled once. I f  
the r e s u l t s  i n d i c a t e d  some contamination, the  we l l  was sampled again. 
we l l  had a p o s i t i v e  r e s u l t  f o r  c o l i f o r m  on the f i r s t  round and a negat ive r e s u l t  
on the second round, i t  was sampled another time. Any w e l l s  t h a t  have had one 
t e s t  done and i t  ind i ca ted  contamination, halve had one p o s i t i v e  and one negat ive 
t e s t ,  and are new on the network, w i l l  have t o  be sampled again. 

I f  the  

3) Sh ipp ing  

A Requis i t ion/Repor t  form (see Appendix IV )  should be f i l l e d  ou t  and inc luded w i t h  
each bac te r io log i ca l  sample. 
g i v i n g  the  sample l o c a t i o n  and t o  whom the labora tory  r e s u l t s  are t o  be sent. The 
samples should be sent  t o  Vancouver the  same day as they are c o l l e c t e d  and c o l l e c t e d  
as e a r l y  i n  the  week as poss ib le .  The b o t t l e s  can be shipped i n  an ord inary  card- 
board box. As w i t h  the  sur face samples, t he  Groundwater D i v i s i o n  i s  responsib le  
f o r  t he  f r e i g h t  costs. 

The labe l  on the  b o t t l e  should a l so  be f i l l e d  ou t  

H.  PROBLEMS AND RECOMMENDATIONS 

The w e l l  and sump samples had t o  be i n  a f reeze r  two t o  th ree  hours a f t e r  being 
co l lec ted .  This subtracted from the  t ime spent sampling and added many m i les  o f  
d r i v i n g  t o  the  job. Once the  samples were -in the  f reezer ,  they could n o t  be 
removed u n t i l  frozen. This  meant e i t h e r  s t i i  i n g  a t  the f reeze r  l o c a t i o n  f o r  
th ree  t o  s i x  hours (depending on the freezei- J and then d r i v i n g  back t o  Kelowna o r  
re tu rn ing  the nex t  day t o  p i c k  them up. 
t h i s  r e s u l t e d  i n  a waste o f  f i v e  hours o r  an e x t r a  140-mile d r i ve .  
were used i n  f u t u r e  years, considerable economies i n  t ime and mileage would 
r e s u l t .  Unfor tunate ly ,  there  are  no supp l i e rs  i n  the  Okanagan so t he  d ry  i c e  
would have t o  come from Vancouver. Th is  Vancouver supp l i e r  i s :  

I n  sampling t h e  southern area f o r  example, 
I f  dry  i c e  

L i q u i d  Carbonic Canadian Corporation 
8797 Burrard St ree t ,  Vancouver, B.C. 
Tel epnone 266-531 1 

The minimum shipment i s  30 lbs.  which would cos t  $3.66, p lus  $0.60 f o r  a carton, 
p lus  $7.00 f o r  sh ipp ing  expenses. The i c e  would be shipped by CP Transport. 
According t o  a L i q u i d  Carbonic representat ive,  the  dry i c e  should l a s t  three t o  
f i v e  days i n  a Styrofoam cooler, depending upen how a f te r ]  i t  was open and how 
w e l l  i t  was insu la ted .  From an economic po-int o f  view, the  e x t r a  cos t  o f  the  
i c e  would be more than o f f s e t  by t h e  savings i n  car  expenses and time. I f  the  
work load i s  increased i n  f u t u r e  years by inc reas ing  the  frequency o f  the  sur-  
veys o r  by inc reas ing  the  number o f  samples on the  networks, t he  e x t r a  t ime saved 
would be extremely valuable. Also, t he  samples would be f rozen almost immed- 
i a t e l y  so the samples could be shipped the same day. Th is  means samples could 
be c o l l e c t e d  on Thursday. 

0 

I would a lso  recomnend ob ta in ing  a l a r g e r  arid b e t t e r  i n s u l a t e d  coo le r  f o r  the 
veh ic le .  The coo le r  c u r r e n t l y  i n  use could on l y  ho ld  a niaximum o f  s i x  t o  e i g h t  



Hooy 

bottles w i t h  the increased bulk o f  the dry ice. This would restrict the 
am o f  sampling done i n  one day. The dry ice would last longer also. 

There was no apparatus available t o  obtain a proper bacteriological sample from 
. a well t h a t  had no pumping machinery. The three-litre sampler was used by trans- 

ferring a bacteriological sample from one vessel tci another i s  p o t  good technique. 
A device such as the one p r o  osed below could be used t o  introduce the sample 
bottle directly in to  the we1 ! . 

0 

0 

I 

i 
P- 2b 

7- 

f 



B I B L I O G R A P H Y  

I. I n s t r u c t i o n s  f o r  Use 
Por tab le  pH Meters E280A and E444 
Metrohm Ltd. 
Herisan, Switzerland. 

2. I n s t r u c t i o n s  f o r  Use 
Por tab le  Conducti v i  ty Meter RA-2A 
I n d u s t r i a l  Instruments i nc .  
89 Commerce Road 
Cedar Grove, New Jersey 

3. F i e l d  Manual 
Okanagan Lake Survey 
B r i  ti s h Col umbi a D i  v i s  i on o f  Laborator i  es 
Heal th  Branch 

4. Standard Methods f o r  t he  Examination of Water and Wastewater 
American Pub l i c  Heal th  Associat ion 
N e w  York 
1967 

See r e a r  o f  r e p o r t  f o r  copies o f  1, 2 and 3 
See Groundwater D i v i s i o n  L i b r a r y  f o r  4. 



APPENDIX "I"  - 
EQUIPMENT I NViENTORY 

I tem Q u a n t i t y  Owner 
0 

400 m l .  beaker 
po lyethy lene t e s t  tube 
Pyrex graduated c y l i n d e r  (100 m l . )  
1000 m l  . beaker 
po lyethy lene c y l i n d e r  
Model RA-2A po r tab le  conduc t i v i t y  

Metrohm E280 A po r tab le  pH meter 
biochemical oxygen demand b o t t l e s  
disposable p i p e t t e s  
conduc t i v i t y  meter case 
thennometer 
s t e e l  thermometer case 
sample b o t t l e  ho lder  
wei r gauge 

s m a l l  sampler 
small sampler case 
rod  and r e e l  
3-1 i t r e  sampler 
we l l  l i n e  
crowbar 
hose 
a r t i f i c i a l  i c e  pacs 
Styrofoam coo ler  
small  Hach k i t  
s tep ladder  
bucket 
waders 

meter 1 
1 

22 
2 
1 
1 
2 
1 
1 

1 
1 
1 
1 
1 
1 

3 
1 
1 
1 
1 
1 

25 ft. 

Dept. of Energy, Mines & Resources 
II I I  II II II I1 

Water Q u a l i t y -  D i v i s i o n  
I 1  II I1 

I1 I 1  II 

I1  I1 I1 

I1 II 

II I1 

II II II 

II I1 II 

I1 II 11 

I1 I1 II 

II II II 

II 

I1 

Dept. o f  Energy, Mines & Resources 
Water Survey o f  Canada 
Dept. o f  Energy, Mines & Resources 

I1 II II It I 1  II 

Hydro log ica l  Sciences D i v i s i o n  
B.C. Dept. o f  A g r i c u l t u r e  
Water Resources Serv ice 
Groundwater D i v i s i o n  

II I1  

ll I 1  

II II 

I1 I1 

II I1 

I1 II 

I1 II 

Re-agent L i s t  

manganous sulphate s o l u t i o n  
a l k a l i  - iodide-ozide reagent 
concentrated su lphu r i c  a c i d  
0.02 N su lphu r i c  a c i d  
0.025 N sodium th iosu lphate  
s ta rch  i ndi ca to r  
phenolphthalein i n d i c a t o r  
methyl pu rp le  i n d i c a t o r  ( o r  mixed phenolphthale in  and methyl orange i n d i c a t o r )  
saturated po tass i urn ch 1 o r i  de s o l  u t i  on 
pH 7 b u f f e r  s o l u t i o n  
pH 4 b u f f e r  s o l u t i o n  
de-i on i  zed water 



APPENDIX "I I" 

USEFUL TELEPHONE NUMBERS AND ADDRESSES - - 0 
B r i t i s h  Columbia Government 

I 

Dept. o f  A g r i c u l t u r e  M r .  C.H. Brownlee 1420 ldater S t .  762-2229 
S o i l  Survey Branch M r .  Fred Waterman Kelowna, B.C. 

Water Resources Serv ice 
Water Rights Branch M r .  B.F. Alcock 1420 ldater S t. 762- 2404 

0 
Kelowna, B.C. 

Water Inves t i ga t i ons  Branch M r .  S.B. Mould 01 i veir 498-2200 

Groundwater D i v i s i o n  D r .  J.C. Foweraker Parl iament Bu i ld ings  763-4322* 
M r .  J.T. G u l l i v e r  Wictoipia, B.C. LOC. 3434 

M r .  R.D.B. L y t t l e  I I  763 - 432 2* 
LOC. 3429 

South Okan. Heal th  U n i t  M r .  F. Alcock 390 Queensway Ave. 762-2704 

M r .  J. Shannolq 300 Eckhardt Ave.E. 492-6116 
Kelowtia, B.C. 

Pent ic ton,  B.C. 

Heal t h  Branch, D i  v i  s i  on M r .  A. Lynch-Head 828 West 10th Aven. 874-2331 
o f  Laborator ies LOC. 242 

Mrs .  H. Kal n i  ns-Chem. LOC. 259 
Miss J. Campball-Bac. LOC. 249 

* Telpac 

Government o f  Canada 

De p t . E ne rgy , M i  ne s M r .  P. Brock 301 Main S t r e e t  493-01 35 
and Resources M r .  W. Lutsialc Pent i  cton, B .C. 
Water Survey o f  Canada 

DEMR, Water Q u a l i t y  D i v .  M r .  S.W. Reeder 724 - 11th Ave.S.W. 
Calgary, A lbe r ta  

M r .  Paul Fee Kel own a 763-531 8 

Contro l  Centre, 763- 2 372 
Kelowna P o l l u t i o n  Lab. 

cor.Ethe1 S t .  and Res. 

S umme r l  and 

Trout  Creek I .D.  M r .  P. Monroe Muni c i  pa l  i ty o f  494-6451 
Sumerland, Mai n 
S t . ,  Sumer land 

Munic ipa l  Works Yard M r .  K. Blagborne Jub i l ee  Rd. 494-3456 

M i  sce l  1 aneous 

Greyhound Bus Depot 235 Queensway Ave. 762-2052 

Supplies Ltd. and pH meter ha t -  Vernon, B.C. 

Regatta City Motel 1780 Glenmore Ave. 762-3221 

Kelowna, B.C. 
I n t e r i o r  E lec t ron i c  ( f o r  conduc t i v i t y  3005 - 28th Ave. 542-7637 

t e r i  es) 

Kelowna, B.C. 
Warehouse cor.Clement Ave. 

and Glenmore 



Freezer Locations 

P i e r  Meat Market,  Osoyoos, B.C.  
P r o v i n c i a l  Bu i ld ing ,  O l i v e r ,  B .C .  
Bob I s Market,  Beach Avenue, PBachl and, B . C . 
Domestic Frozen Foods L t d . ,  224 Leon Avenue, Kelowna, B . C .  
I n n  Towner Mote l ,  1627 Abbott S t r e e t ,  Kelowna, B . C .  
In land  I c e  and Cold Storage, 3001 - 37th Avenue, Vernon, B . C .  
Armstrong I G A ,  Okanagan S t r e e t ,  Armstrong, B . C .  



APPENDIX "111" 

INTENANCE OF THE METROHM E280A PORTABLE pH METER 

trument should be protected from contamination by corrosive atmosphere and 
also from the weather (damp, f ros t ,  e t c  

1. Batteries 

A new s e t  of bat ter ies  will aive about hours '  continuous operation, while the 
effect ive working l i f e  can b; increased by intermittent operation w i t h  suff ic ient  
resting time i n  between fo r  the bat ter ies  -0 recover. I f  the selector  switch ( 2 )  
is p u t  on "battery check", the pointer should reach the "lbattery good mark". I f  
not, the bat ter ies  are so far run  down that  the accuracy 'and stabi l i  ty of the 
pointer can no longer by guaranteed. 
must be replaced. 

The whole s e t  o f  bat ter ies  (four i n  a l l )  

> *  

00 

The bat ter ies  are located in  a compartment i n  the top  of the instrument (see f i g -  
ure 1 ) .  Make absolutely sure t h a t  the new batteries are connected w i t h  the r i g h t  
polarity and make good contact w i t h  the springs. 
t o  be used fo r  LT. 

I n  no clase are 1.5V bat ter ies  

B. MAINTENANCE OF THE RA-2A PORTABLE CONDUCTIVITY METER 

1 .  Batteries 

The only attention required i n  the normal service of the M-2A Stream Conductivity 
Meter i s  the replacement of the bat ter ies  about once very year. Replacement i s  
necessary only when i t  i s  no longer possible t o  b r i n g  the needle to  "zero adjust" 
by rotating the "cal." knob. Two penlight s ize  bat ter ies  o r  two longer-life mer- 
cury cel ls  are required and a complete set  should be inst(a1led. Remove the screw 
type plug on top o f  the meter case, remove the old bat ter ies  and replace with 
fresh ones. 
terminals may require cleaning. 

I f  the instrument i s  not i n  use fo r  a while, the penlight battery 

2. Inspection and Maintenance of Conductivi ty4 Cells 

The electrodes of a1 1 Industri a1 Instruments conductivity ce l l s  are supplied 
coated w i t h  platinum black. Cells will operate sa t i s fac tor i ly  w i t h  the RA-2A 
meter even when this coating has worn off or has been removed. However, the ce l l s  
will  not perform well i f  the electrodes are d i r ty  or  crusted w i t h  hard water solids.  
Any unusual behaviour of the meter not  a t t r ibutable  t o  known variations i n  the 
stream measured should be taken as an icdication tha t  the ce l l s  require inspection 
and cleaning. A n  i n i t i a l  inspection interval of one or two weeks i s  suggested. 

Period inspection of the ce l l s  should include a check on the following: 

a )  
b )  

c)  
d )  

Are there cracks or  chips in  the cel l  or signs of wear? 
Are the electrodes and inner wall of the cel l  clean and f ree  of crusted 
sa l t s ?  
Are the cel l  cable and neoprene sleeve in good condition? 
Are the vent holes i n  the shield clear  and free o f  obstruction? 

The ce l l s ,  being made of polystyrene, should not be cleaned i n  any organic solvent 
b u t  rather immersed i n  10% hydrochloric acid for  a few minutes t o  dissolve carbonic 
solids and then rinsed in clean water. 



APPENDIX " V "  

A. ~ K A N A G A N  VALLEY WATER QUALITY DATA COLLECTION PROGRAM - 
I n t e r i m  Federa l -Prov inc ia l  Sub-Comi t t e e  No. 2, Summary Progress Report t o  
October 26th, 1969. 

Here is a l i s t  o f  the  recommendations made f o r  t he  1969 season and a progress 
r e p o r t  t o  October 26th, 1969. 

1) Water we l l  inventory  survey through the  Okanagan Valley; p repara t ion  o f  
we l l  l o c a t i o n  maps and w e l l  record cards by the Water Inves t i ga t i ons  Branch, 
B r i t i s h  Columbia Water Resources Serv ice pertjonnel . 
Progress Report: 
prepared. 
f o r  the  sample l oca t i ons  on the  w e l l  network. 
w i l l  be t rans fe r red  t o  w e l l  cards. A f u l l  sca le we l l  survey should be done nex t  
summer i n  the Okanagan Val ley.  

the  w e l l  l o c a t i o n  maps f o r  the  w e l l s  on the  survey have been 
Some new w e l l  data was recorded i n  the  process o f  p i c k i n g  up w e l l s  

During the  w in te r ,  these records 

2) 
t i v i t y  and s t a t i c  water l eve l s  from 75 we l ls ,  most ly  domestic from 43 areas se lec ted  
throughout the  Okanagan Val ley .  

Col l e c t i  on o f  groundwater samples , i n c l  ud i  ng the  record ing o f  pH, conduc- 

Progress Report: Two rounds have been comple,ted. 
except f o r  areas 1 t o  8 i n  the f a r  southern ,area o f  t he  va l l ey .  
w i l l  be done i n  January o r  February 1970. 

The t h i r d  round has been completed 
The f o u r t h  round 

. 3 )  
i o l  ogy analys is  . C o l l e c t i o n  o f  groundwater samples from the  above 75 we l l s  f o r  water bacter-  

Progress Report: One round o f  bac ter io logy  !;amples has been c o l l e c t e d  from a l l  
the w e l l s  on the  network and the  r e s u l t s  have been received by the  Groundwater 
D iv i s ion .  The w e l l s  t h a t  showed evidence o f  contamination on the  f i r s t  round 
were sampled again t o  see i f  the  p o s i t i v e  r e s u l t  was due t o  contamination i n  the  
water supply o r  contamination in t roduced i n  the sampling technique. 
have a lso  been received. 

a) 
b) 

These r e s u l t s  
The few b a c t e r i o l o g i c a l  samples l e f t  t o  do are: 

we l ls  t h a t  had one p o s i t i v e  and one negative c o l i f o r m  tes t ;  
new we l l s  on the  survey. 

There have been 109 samples c o l l e c t e d  t o  date. 

4) 
B r i t i s h  Columbia Water Resources Serv ice personnel from a representa t ive  20 water 
w e l l s  i n  the Okanagan Va l ley  f o r  f u l l  chemical water qua l i i t y  analys is .  

C o l l e c t i o n  o f  groundwater samples by the  Water Inves t i ga t i ons  Branch, the  

Progress Report: The 20 samples were c o l l e c t e d  between September 22nd and 24th. 
The areas were se lec ted  i n  order  t o  ob ta in  an even d i s t r i b u t i o n  o f  samples i n  
the  va l ley .  The s p e c i f i c  w e l l s  t h a t  were sampled were chosen because t h e i r  water 
seemed t o  be t h e  most representa t ive  o f  t he  ground water i n  t h a t  area. 
attempt was made t o  determine the choices based on s o i l  type, e tc .  

No 

5) Mapping i n  the study areas t o  show: 

a) sump s i t e s  
b )  
c) piezometer s i t e s  
d) 
e) water t a b l e  contours 

l o c a t i o n  o f  dra ins and d i r e c t i o n  o f  f l ow  

sur face and sump water sample s i t e s  

0 

Progress Report: 
ab le  on f i e l d  maps o f  the four s tudy areas. These f i e l d  maps w i l l  be f i n a l i z e d  
t h i s  w in te r .  

Q u i t e  a l o t  o f  t h i s  i n fo rma t ion  has been obtained and i s  a v a i l -  



6) P o l l e c t i o n  of 15 groundwater samples from the drains i n  the Glermore 
Val1 These sumps are t o  be collected four 
times a year a t  similar times to  those taken fo r  the domestic well sampling 
p rog ram. 

and Osoyoos North study areas. 

Progress Report: 
been sent t o  Calgary for analysis. The fourth round will be collected i n  
January or February. 

The t h i r d  round has now belen completed and the samples have 

0 
7)  
and Osoyoos South study areas by Water Investigations Branch, British Columbia 
Water Resources Service personnel The flowmeter readings i n  the Trout Creek 
study area by the Water Survey of Canada. 

Collection of surface water samples frlm the Glenmore Valley, Trout Creek 

Progress Report: 
Division of Laboratories, Health Branch i n  Vdncouver. The resul ts  have been 
received. 
of November. The t h i r d  round will be done in January or  February. 

One round of seven surface samples were collected and sent t o  

The second round will be done a t  the end of October or the beginning 

B. FUTURE WORK 

1 )  Assist Mr. C.H.  Brownlee on collecting information i n  the study areas on 
i r r iga t ion ,  f e r t i l i z e r  and pesticide schedulcts. 

2)  Sample the 40 peizometers once th i s  yew.  

3)  Look into measuring the drainage flow 'in the Osoyoos North study area. 

4) Look into acquiring some evaporimeters for the study area. 

5) Dry Ice t e s t .  

6) Information for  Mr. Reeder 
a )  Well revision l i s t  
b )  

Prepare graphs of the fluctuations i n  the nutrient levels over the period 

Maps of the study area. 

Details on the study areas (.location, sample s i t e s ,  e t c . )  

7)  
of the sampling program. 

8) 



APPENDIX " V I  'I - 

"PROBLEM" WELLS WITHIN E X I S T I N G  NETbllORK - - .; 
Area Well No. liemar ks 

1 

4 

5 

6 

13 

16 

22 

25 

28 

31 

31 

32 

33 

37 

40 

42 

1 

12 

1 

14 

2 

18 

18 

8 

2 

7 

1 

2 

1 

M r .  Matei complains o f  an o i l y  t a s t e  i n  the  water. I t  may be 
due t o  a leak i n  a se rv i ce  s t a t i o n  gas tank up the  h i l l .  

Most o f  the water i n  the  area i s  excess iv ly  h igh  i n  i ron .  M r .  
Janssen's w e l l  i s  no t  very h igh  i n  i r o n .  

The land i s  no t  i r r i g a t e d  - na tu ra l  bottom land. 

The pump swi tch  i s  i n  the  house, so M r .  Tay lo r  has t o  be home 
before  the  w e l l  can be sampled. 

I t  i s  near a barn. There i s  q u i t e  a l o t  o f  f o r e i g n  m a t e r i a l  
i n  the  we l l .  

The w e l l  pump has t o  be plpimed. I t  takes a l i t t l e  p rac t i ce .  

The w e l l  i s  very shal low. I t  i s  d i f f i c u l t  t o  sample because 
the  l a rge  sampler w i l l  no t  f i t  through the  ho le  i n  the  l i d .  
The small  sampler must be used i f  the pump i s  o f f ,  which i t  
usua l l y  i s .  

M r .  Fehr d iscont inued use o f  t he  w e l l  t h i s  f a l l .  I t  was con- 
demned by the  h e a l t h  a u t h o r i t i e s .  

The water i n  the  w e l l  cas-ing has q u i t e  a s t rong organic  odor. 
The water taken from the  sandpoint i s  much b e t t e r  i s  t h i s  
respect. 

The w e l l  i s  shut  o f f  i n  the  w in te r .  

The w e l l  i s  very shal low. 

The w e l l s  i n  t h i s  area art! q u i t e  deep (150 t o  250 f e e t ) .  

The we1 Is i n  t h i s  area have a s t rong organic  smell. The 
deeper we l l s  are b e t t e r  than the shal low w e l l s  i n  t h i s  respect. 

M r .  P i cke r ing  ob jec ts  q u i t e  s t renuously  t o  the  well  being 
sampled because o f  the  odor created when the  well i s  pumped. 
H is  w e l l  i s  shal low and the  hand pump i s  i n  the  k i tchen.  
S i l v e r  S ta r  Auto Cour t  has a w e l l  o f  s i m i l a r  depth which can 
be subs t i tu ted .  Casing - 2 i nch  s t e e l  pipe; Method o f  
D r i l l i n g  - sandpoint; Depth - 30 fee t .  A r tes ian  f low. 

The w e l l  i s  n o t  used very o f ten .  

The w e l l  i s  disconnected i n  the  w in te r .  

The w e l l  i s  extremely sha'llow and i t  i s  no t  being used anymore. 

The w e l l  i s  new and a pernianent pump w i l l  be i n s t a l l e d  nex t  
year. 

The w e l l  i s  abandoned. I t  has a very h igh  conduc t i v i t y  and 
should be pumped. 

The 


