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ABSTRACT 

 

 

This report outlines the procedures and methods used to measure the 

existing water quality condition of major streams within the Okanagan Basin.  

Samples taken over a two year period at 41 locations were analysed for 

physical, inorganic and organic constituents. 

All analytical results were summarized as to the number of samples 

taken and the maximum, minimum, mean and range of each parameter measured. 



ADDENDUM TO REPORT  

Task 131 - Stream Quality Study 

 

The sampling and analysis of stream water samples as outlined in this report 

were carried out for the Canada - British Columbia Okanagan Basin Study under 

the direction of the Pollution Control Branch, Water Resources Service, 

Province of British Columbia, the agency responsible for stream quality 

studies. 

All analytical results were forwarded to the Pollution Control Branch for 

compilation of loading rates under Task 105, "Estimate of Present Loadings for 

Nutrients and Other Parameters to the Okanagan Lake System."  A statistical 

summary of the analytical results are included in Appendix I of this report. 

Provision has been made to store the analytical results on both Provincial and 

Federal Water quality data banks. 

Don Corrigan, P. Eng. Pollution 

Control Branch 

September 26, 1972 



PREFACE 

In anticipation of the signing of the Canada-British Columbia Okanagan 

Basin Agreement an ad hoc committee of Federal and Provincial Agencies 

interested in the Okanagan lakes system was formed in April, 1969. 

The committee met on April 15, 1969 and generally accepted that the 

task before them was to review in a very general way the existing programs 

being carried out in the Okanagan, to discuss the resources of the various 

agencies that may participate in an overall study, and to make 

recommendations. 

In view of the great number of involvements by both Federal and 

Provincial agencies in the Okanagan on work presently being undertaken and 

on work that may be undertaken in the future, the committee felt it was 

prudent at this time to recommend that: 

1.  Three sub-committees be established immediately as follows: 

Sub-committee No. 1 - to concern itself with positive 

discharges and quality and quantity of waters contributory to 

the lakes system. 

Sub-committee No. 2 - to concern itself with the land and 

agricultural aspects as they may affect the Okanagan Lake 

System. 

Sub-committee No. 3 - to concern itself with the lakes system 

exclusive of the land and contributory aspects. 

2.  The sub-committees firm up their recommendations by May 30, 1969, 

3.  This ad hoc committee having met and made recommendations be 

disbanded. 

The sub-committee (No. 1) concerned with positive discharges and 

quality and quantity of waters contributory to the lakes system met at Oliver, 

B.C. on June 3, 1969, to establish a water quality sampling and hydrometric 

program on the Okanagan River and tributary streams flowing into the Okanagan 

Lakes and River system and water quality sampling of positive discharges. 

Thirty-four sampling stations were selected on the Okanagan River 

and tributary streams flowing into the Okanagan Lakes and River for water 

quality and hydrometric measurements. 



The agencies made responsible for establishing and operating the 

program were: 

Water quality - Water Quality Division, EMR.  

Water quantity - Water Survey of Canada, EMR.  

Direct discharges - B.C. Pollution Control Branch. 

The Canada-British Columbia Okanagan Basin Agreement was signed on 

October 29, 1969. 
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INTRODUCTION 

Sampling of the Okanagan River at Oliver, B.C. for water quality 

has been carried out on a monthly basis since early in 1967 under the 

International Hydro logical Decade Program. 

Sampling of the Okanagan River and tributary streams contributing to 

the Okanagan Lakes and River for water quality began in early June, 1969 under 

an ad hoc arrangement and continued under this arrangement until the signing 

of the Canada-B.C. Okanagan Agreement in late 1969.  Sampling continued under 

the agreement until October 31, 1971. 

In order to carry out this program effectively the Water Quality 

Division established a field laboratory in Kelowna at the Kelowna Pollution 

Center in 1969 staffed with a chemist and a chemical technician to collect 

samples and conduct on-site and laboratory field analysis. 

During the sampling period the frequency of sampling and the number of 

sampling locations were varied to best fit the requirements for the study. The 

sampling locations with frequency of sampling are outlined in the report. 

The analyses of the samples were conducted at the Kelowna Field 

Laboratory and at the Water Quality Division's Western Region Laboratory in 

Calgary.  The results of all analyses were submitted to the Study Director's 

Office in Penticton, B.C. to be computerized. 

This report details the sampling program including sampling locations 

and frequency of sampling, field activities, field laboratory activities, 

methods of analysis, and distribution of data. 

 

SAMPLING LOCATIONS AND PROGRAMS 

The descriptions of locations, their Universal Transverse Mercator 

(U.T.M.) co-ordinates and the frequency of sampling for various types of 

analyses are contained in Table I. 

Sampling stations are illustrated as to graphical locations in 

Table II. 



 

 



DESCRIPTION OF FIELD ACTIVITIES 

(a)  On Site 

(i)  Methods of sampling: 

A metal sampler and bottle was used to collect the samples 

wherever applicable. 

This method of sampling is widely recognized as the best 

available for obtaining an integrated sample of water. 

The sample was taken by dropping the opened bottle, affixed to 

the metal sampler, into the water and as it filled it was allowed 

to sink to the bottom of the stream, lake, etc.  When the bottom 

was reached the sampler was pulled to the surface. If the bottle 

was not filled the procedure was repeated until sufficient sample 

was collected.  This procedure assures that portions of water at 

all depths were obtained. 

It should also be noted that sampling bottles, as received by 

the sampling crew, were pre-cleaned in the Calgary laboratory and 

ready for field use. 

Because the elements to be analysed are present in minute 

quantities in water, extreme care was taken not to contaminate the 

neck of the bottle and cap while sampling.  The bottles and caps 

were rinsed three times before filling with the sample. The cap 

with a polyethylene seal was then secured tightly to prevent 

leakage during shipping.  Also, the bottle was filled to the neck 

only, leaving room for expansion. 

When smaller samples were required, the smaller bottles were 

filled from the sample bottle in the metal sampler immediately 

upon collection of the sample. 

Sampling from shore or by wading and sampling directly into the 

sampling bottle was practiced only where necessary. 

Sampling from shore is not altogether satisfactory because of 

shore contamination, still water, etc.  However, due to the small 

size of certain streams in this program this technique was 

unavoidable. 



When using this method, after rinsing as described in the 

previous method, the bottle was held below the surface until 

filled.  It was then drained to within two inches of the top and 

capped.  In addition, it was deemed preferable to remove the 

plastic cap under the water to prevent surface scum, dirt, or 

dust from entering the bottle. 

Samples in all cases were obtained from the fastest flowing 

portion of the stream. 

 

(ii)  Identification of sample: 

 The identification of the samples was most important.  

The information required for each sample follows: 

(1) Location or source:  identifies sample site and station 

            number. 

(2) Date:   time, day, month, and year sample taken. 

(3) Bottle number:  correlate sample to rest of identification.  

        Bottle numbers are placed on the bottles          

with water-proof ink.  Use of tags or writing on bottles was avoided 

because of possible loss, smudging of ink, etc. 

(4) Water temperature:  at time of sampling. 

(5) Water level:  gauge reading was done at each station excepting 

       those having continuous gauges.        

Wherever gauges (Water Survey of Canada's) were not available a rough 

estimate of flow was made. 

(6) Collector:  signature of collector.  

 

(iii)  On site analyses: 

 At each location the following analyses were performed 

immediately upon taking the sample: 

(a) Temperature. 

(b) pH - battery operated meter. 

(c) Conductance - battery operated meter. 

(d) Dissolved oxygen - the sample for D.O. determination was 

prepared at time of sampling by carefully pouring a portion of 

sample into a standard size 300 ml B.O.D. bottle ensuring that 

no air bubbles were introduced. 



The regular procedure for the addition of manganese sulfate 

and alkali-azide mixture was followed.  The sample was then left 

in this condition and the test completed for dissolved oxygen in 

the Kelowna Laboratory. 

(b)  Kelowna Laboratory 

(i)  General information: 

The Kelowna laboratory began operation in early May, 1969, 

housed in a well equipped but rather small 14 foot trailer. 

Space for the trailer laboratory was provided by the City 

of Kelowna in an area immediately east of the present Kelowna 

Pollution Control Centre. 

Because of the efficient and generous assistance given by City 

of Kelowna personnel the laboratory was put into operation within 

one day of arriving in Kelowna. 

Testing was carried out in the trailer until February, 1970 at 

which time the laboratory was moved into the new Pollution Control 

Centre. 

(ii)  Type of analyses: 

On returning to the laboratory in Kelowna after the sampling 

run, the following analyses were performed:  pH, temperature, 

conductivity, turbidity, completion of the dissolved oxygen test, 

and biochemical oxygen demand.  The methods of analyses used are 

identical to those employed in the Calgary laboratory which are 

explained later in this report. 

(iii)  Preparation of samples for the Calgary laboratory: 

In addition to the above tests a portion of the sample was 

prepared (when full analysis were required) for heavy metal 

analysis.  Approximately 1000 milliliters of sample was passed 

through a nitric acid pre-washed 0.45 micron cellulose acetate 

filter.  The sample was then acidified by adding 2 mls of concen-

trated nitric acid per litre of sample.  This sample, then, was 

forwarded to Calgary for analysis. 

(iv)  Shipment of samples: 

Sampling schedules were arranged so that samples could be 

delivered to the Calgary laboratory within 24 hours of sampling. 

Kelowna was the distribution centre and Greyhound Bus Lines were 

used exclusively.  Daily service leaving at 8:00 p.m. was avail-

able with the samples arriving at the Calgary Terminal at 6:00 

a.m. the next morning.  Messenger service than delivered the 

samples at 8:00 a.m. to the Calgary laboratory. 



Containers used were one liter polyethylene bottles. These bottles 

had hard plastic tops containing a specially designed polyethylene 

liner. Using this type of bottle and top ensured negligible 

contamination. 

The samples, immediately after being taken, were placed into 

Coleman-type coolers holding 8 separate bottles. Each morning, before 

beginning the day's sampling run, two frozen ice packs were placed 

between the bottles in the cooler. Upon returning to the Kelowna 

laboratory, the ice packs in the coolers were replaced with fresh 

frozen ice packs prior to shipping to Calgary. In this way the samples 

were kept cool all day and during shipment to Calgary. Experience 

showed that the ice packs never completely thawed before reaching the 

Kelowna laboratory or the Calgary laboratory. 

In addition to the spring handles used for sealing the coolers, a 

nylon strap was used to ensure the lid stayed firmly on the cooler 

during shipment. 

 

METHODS OF ANALYSES  

CALGARY WEST WATER QUALITY LABORATORY 

 

Table III describes the methods of analyses used in this program. 

 

The methods employed in the field, Kelowna laboratory, and in the 

Calgary laboratory were identical. 

 

Table IV describes the minimum detectable concentration for each 

parameter and the limits of accuracy in each case. 



DISTRIBUTION OF DATA 

 

A weekly summary of generated data was forwarded to the following: 

 

Study Director, 

Canada-B.C. Okanagan Basin Agreement, 

P. 0. Box 458, 

Penticton, B. C. 

 

Director, 

B.C. Pollution Control Branch,  

Parliament Buildings,  

Victoria, B. C. 

 

Water Quality Division,  

Inland Waters Branch,  

No. 8 Temporary Building,  

Ottawa, Ontario. 

 

Chief Chemist,  

Chemistry Laboratory,  

Water Resources Service, 3650 
Westbrook Crescent,  

Vancouver 8, B. C. 

 

Water Quality Field Laboratory,  

P. 0. Box 352,  

Kelowna, B. C. 



TASK 131 - OKANAGAN STREAM SAMPLING PROGRAM                           TABLE I 

          

 

 



 

 



 

 



                            

 

 

 

 



TABLE III 

Methods of Analyses for Okanagan Stream Sampling Program,  

Task 131, as used in the 

 _____Water Quality Laboratory at Calgary, Alberta______ 

 

NOTE: All values expressed as mg/l unless otherwise stated. 

 

*Numbers -in parenthesis refer to references as indicated. 



 

 



 

Definition of terms-used in methods: 

Dissolved    -   (a) Heavy Metal Analysis. 

The sample was filtered the same day as sampling in the Kelowna field laboratory through a 

0.45 micron cellulose acetate filter. This filter was prewashed with dilute HNO3  2 mls 

concentrated HNO3  per liter of sample was then added as a preservative. 



  (b) General Dissolved Analysis (Cl, SO4, F, etc.). 

   No field pretreatment. Sample was filtered through a 0.45 

   micron filter in the Calgary laboratory. 

Total                     -  For this program, total analysis was that analysis performed 

    on a shaken sample. 

Solvent Extraction- MIBK - APDC extraction as outlined in reference 2,  page   

54 - 55. 

Methods of analyses for Okanagan stream sampling program,  

Task 131, as used in the Kelowna field laboratory in Kelowna, B. C. 

pH                  - As described in the Calgary laboratory.  

Conductance  - As described in the Calgary laboratory.  

Temperature   - As described in the Calgary laboratory.  

Turbidity        - As described in the Calgary laboratory. 

Dissolved Oxygen  - Standard Winkler method with the azide       

modification. (1) 

Biochemical Oxygen - 5 day incubation using the standard Winkler Demand                

method with the azide modification. (1) 

 

 

References: 

1. American Public Health Association, 1965. Standard Methods for the Examination of Water and Wastewater, Twelfth 

Edition, New York. 

2. Water Quality Division, Inland Waters Branch, Department of Fisheries and Forestry, 1971. Methods for Chemical 

Analysis of Waters and Wastewaters, Ottawa. 



TABLE IV 

Minimum detection limits and limits of accuracy of methods used by 

 the Water Quality Laboratory at Calgary, Alberta for Task 131. 



 

 



 

 

 

 

 

 

 

 

APPENDIX I  

 

STATISTICAL SUMMARY OF ANALYTICAL RESULTS 



ABBREVIATIONS 

 

ALK TOT - Alkalinity (Total) 

DISS 02 - Dissolved Oxygen 

D.O. SAT - Dissolved Oxygen (Saturated) 

FX SUS M - Fixed Suspended Matter 

HARD TOT - Hardness (Total) 

MAGNES - Magnesium (Dissolved) 

MANGAN - Manganese (Dissolved) 

MAX CONC - Maximum Concentration 

MG/L - Milligrams per liter 

MIN CONC - Minimum Concentration 

NO. VAL - No. of Values (Samples) 

ORTHO P - Phosphate (Ortho Dissolved), as P 

TOTAL P - Phosphate (Total), as P 

POTASS - Potassium 

TEMP - Temperature 

TIC - Total Inorganic Carbon 

TOTAL N - Total Nitrogen 

TOC - Total Organic Carbon 

TO SUS M - Total Suspended Matter 

TURBID - Turbidity 



 

 



 

 



 

 



 



 



 



 



 



 



 



 



 



 



 
 



 
 



 



 



 



 



 



 



 
 



 
 



 



 
 



 
 



 
 



 
 



 



 



 



 



 
 



 
 



 



 



 



 



 



 
 



 
 



 



 


