
CHAPTER 8 
Nutrient Loading and the Trophic State  

of the Main Valley Lakes. 
8.1    GENERAL 

The classic terms of Oligotrophic, mesotrophic and eutrophic are useful 

for describing the character of lakes, but they do not allow quantitative 

comparisons to be made.  The rate at which nutrients enter a lake allows for 

direct comparison among lakes from widely scattered geographical regions and 

provides a more quantitative basis for evaluating the trophic state of lakes 

(Vollenweider, 1969). 

The total phosphorus load to each Okanagan main valley lake was considered 

the most reliable indicator of current trophic state, for there was a strong 

relationship between the concentrations of total phosphorus in lake water at 

spring overturn and the amount of chlorophyll-a. in the photic zone in mid-

summer (Figure 8.1).  This relationship of phosphorus load to lake primary 

productivity will, in most cases, extend to alt trophic levels. 

While total phosphorus load is a reliable trophic state indicator, 

gathering valid data to use is by no means a simple task.  The large volume of 

most of the main valley lakes and the comparatively short length of the study 

period further hampered the collection of precise data.  The extreme 

variations of tributary streamflows from year to year in the basin make any 

single years' data questionable, if long term mean  values are to be used in 

planning.  This is particularly the case in Okanagan Lake where values may 

vary by a factor of several times annually (see Technical Supplement IV). 

Several different approaches were used to gain an indication of phosphorus 

loading rates to the main valley lakes.  Actual field measurements were 

obtained during the period 1969 to 1972.  The length of time the various 

sources were monitored varied.  Streams and outfalls, the two major sources, 

were monitored continuously.  These data are presented in Table 8.1.  A second 

method used was based on theoretical soil characteristics and population-

dependent-phosphorus-export (Vollenweider, 1969), to calculate the total 

phosphorus loads to all main valley lakes except Vaseux.  As a check on this 

method, the chemical nutrient data of Clarke and Alcock (1968) were used to 

compute loads.  A comparison of these data and other research data is 

summarized in Table 8.2. 

The data from actual measurement and that calculated according to 

Vollenweider's 

criteria were computed on an areal basis (gTP/m
2
) for the years of data and 

plotted as a function of lake mean depth over water residence time (Figure 

8.2).  This provides a basis for determining the current trophic state of the 

Okanagan main valley lakes. 



TABLE  8.1  

MAJOR NUTRIENT LOADINGS TO THE MAIN VALLEY LAKES 

 



 

 

RELATION BETWEEN CHLOROPHYLL CONCENTRATION  

AND TOTAL PHOSPHORUS CONTENT OF WATER FROM  

THE OKANAGAN MAIN VALLEY LAKES.   

 

 

Figure 8.1 



TABLE 8.2 

VALUES OF THE TOTAL PHOSPHORUS LOADINGS TO THE OKANAGAN LAKES AND OTHER PARAMETERS  

OF IMPORTANCE IN THE CALCULATION OF THE TOTAL LOAD.
*1
 

 

NOTE: The estimates shown in the above table, particularly that 
of Corrigan, Lerman, Stockner and Koshinsky, was based on 
early data interpretation, much of which was later revised.  
(See Table 8.1 and Technical Supplement IV). 



In all cases (Figure 8.2) the values calculated are higher than those 

estimated from study measurements.  It is suggested that in this regard a 

conservative approach, which means considering the maximums as perhaps a 

high extreme, is most appropriate.  With this attitude in mind, all the main 

valley lakes are receiving phosphorus at excessive levels.  Even using the 

lower estimates, all main valley lakes - with the possible exception of 

Kalamalka Lake - are receiving phosphorus inputs at or near dangerous 

levels, thus unnaturally speeding the process of eutrophication. 

 

8.2    NUTRIENT SOURCES 

8.2.1  Osoyoos Lake 

Almost 60 percent of the total annual phosphorus load comes from the 

Okanagan River which drains Skaha and Vaseux Lakes above.  Only about 30-35% 

of the river load comes from Skaha or Vaseux Lakes, while the remainder 

apparently comes from surface and sub-surface agricultural return flows and 

from septic tanks located near the river.  The Oliver Sewage Treatment Plant 

contributes about 1,500 to 2,000 kg/year to Osoyoos Lake.  Present evidence 

indicates that the remainder comes from sub-surface flows from agricultural 

lands and septic tank fields surrounding the lake.  Hence, a large part of 

the load to Osoyoos Lake is from sources which are difficult to control. 

8.2.2  Vaseux Lake 

The average total phosphorus load comes from the Okanagan River which 

drains Skaha Lake above.  Any reduction of phosphorus load in Skaha Lake 

will accordingly reduce loads to Vaseux Lake, and as such represents the 

only feasible means of nutrient control for this lake. 

8.2.3  Skaha Lake 

The average annual total phosphorus load to Skaha Lake is about 22,000 

kg/year About 60 percent of this total comes from the Penticton Sewage 

Treatment Plant and the remainder from the Okanagan River draining Okanagan 

Lake, and from other surface and sub-surface flows to the south of the City 

of Penticton. 

8.2.4  Okanagan Lake 

 The average annual phosphorus load to Okanagan Lake is 85,000 

kg/year. About 45% of this total is attributable to sewage treatment 

plant effluent; 35% to tributary streams draining a variety of 

landuse regions; and the balance to septic tanks (6%), dustfall and 

precipitation (10%), and other sources (3%). 

8.2.5  Kalamalka Lake 

The average annual load to Kalamalka Lake is about 2,500 kg/year.  No in-

dustrial or municipal outfalls enter this lake.  The majority of the phosphorus 



 

 

THE ANNUAL TOTAL PHOSPHORUS LOAD TO THE MAIN VALLEY LAKES OF 

THE OKANAGAN BASIN, 1969-1971.          Figure 8.2 



load is from Coldstream Creek and sub-surface return flows.  About 20% of 

the total phosphorus load comes from Wood Lake, which has a small inflow 

to the lake in the south basin. 

8.2.6  Wood Lake 

The average annual load to Wood Lake is about 1,500 kg/year.  Recent 

estimates indicate that about 25% of this total comes from Vernon Creek, 

while the remainder comes from sub-surface return flows from septic tanks 

(50%) and from agricultural lands (20%), which represent the predominant 

landuse practice on the watershed.  Two fruit packing plants with 

outfalls discharging to the lake also contribute a small amount of 

phosphorus to this lake. 


