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Examination of the flume water effluent in the laboratory 
had indicated that excellent anci';edimenlation could 
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rnost this water has a higher than the clarifier 
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excavated. This cell structure better than one 
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Figmc 2.:.......Mud settling ponds. 


septic. An odor does nut occnr where good 
exists. 

The clarified ,vater is used for all fiuming 
the beet washer. Provision was made for a final rinse with 
fresh ,yater as the beets pass over the roller tht~ 
washer and but recirculated flume water has been used 
here without any problems. 'Thus fur all 
circulated clarified flume water surce~sf 
water in every way for flnming. 

It may be observed here that recirculation of flume and 
condenser water has had a considerable on -water 
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economy of several factories, and selection of new factory sites 
no longer depends on the availability of large volumes of fresh 
water. 

Some problems with foam were encountered particularly in 
the flume and beet washer. However, effective control has been 
achieved by the use of commercial defoaming agents. Tests car
ried out during the 1967 campaign show emulsified tallow to 
be the most effective and economical de£oaming agent used to 
date. 

A closed circuit operation requires careful control of any loss 
or gain in the volume of water contained in the sys.tem. Make
up to compensate for loss is relatively easy to regulate by auto
matic injection of fresh water on low level signal from the flume 
water supply tank. A gain in volume is a more difficult matter 
and originally was handled by using clarified water to prepare 
lime cake slurry for pumping to the lime lagoon. This gave a 
continuous bleed-out from the system and allowed a correspond
ing fresh water make-up. 

During the two summers following the use of clarified water 
in the lime slurry, very strong and unpleasant odors developed 
in the lime pond. vVhile poor drainage undoubtedly contributed 
to this, the highly contaminated flume water was considered to 
be a contributing factor. Hence in 1967, fresh water was used 
for lime cake disposal and any excess of flume water in the clarify
ing system was run out to some spare land. Due to unusually 
dry fall weather this was absorbed without difficulty and the 
effect of this practice in wetter years must wait for future develop
ments. 

It should be pointed out that the soil in the Fort Garry area 
allows Ii ttle loss by percolation and tha t preci pi ta tion is abou t 
equal to the natural evaporation. Thus, th ere is little hope that 
any large quantity of the waste water can be disposed of iq this 
manner. 

The installed cost of the system including the clarifier, surge 
tank, two mud ponds and associate pumps. piping and controls, 
but excluding the travelling water screen and four vibrating 
water screens amounted to approximately $300,000. 

Apart from the cost of providing the facilities and their main
tenance, the only continuing item of expense is the lime-required 
to promote flocculation and to raise the alkalinity to prevent 
fermentation . It has been found that the dosage of lime increases 
with time and appears to bear a relationship to the increasing 
concentration of dissolved solids. The lime addition has varied 
between 1.5 and 4.5 tons of CaO per day ; it is obtained from the 
factory kiln and slaked with water to make milk of lime. 
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The concentration of dissolved solids in the recirculated water 
builds up steadily during the first 6 weeks of operation but 
levels ou t at about 10,000 ppm of total dissolved solids and 6,000 
ppm BOD. The progress in this change in concentration is 
illustrated in Figure 3. 
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Figure 3.-Build up of dissolved solids and BOD5 in the recirculated 
water. 

The ultimate dissolved solids concentration in the recirculated 
flume water is presumed to correspond to an osmotic pressure 
equivalent to that inside the beet, so that no osmotic pressure 
differential exists to promote further extraction of the sugarbeet 
solids. 

This situation can arise at dissolved solids concentrations in 
flume water appreciably below those in the sugarbeet because of 
the lower molal weights associated with the calcium and hydroxyl 
ions. The ions nevertheless have the same osmotic pressure as 
molal amounts of sugars and proteinaceous materials con tained 
in the sugarbeet. As no fermentation occurs in the flume water, 
due to its high alkalinity, once this equilibrium has been estab
lished, the extraction of sugar may be inferred to approach zero. 

The effect of this observation on loss of sugar in flume water 
is illustrated by estimating the quantity released in a non-re
circulating system. Based on a usage of 1,700 imp gal of flume 
water per ton of beets which contains 200 ppm BOD5 having 
a sugar equivalent of 1.4 times BOD5, the quantiJy of sugar per 
1,000 tons of beets is 4,760 Jbs. Thus a significant saving of sugar 
results when the equilibrium point has been reached, which is 
an observation worthy of some attention. 

As far as the sludge beds are concerned, there has been no 
difficulty with odor, except where water has lod?;ed in small 
pools which did occur after the 1966 campaign. The collected 
soil apparently stabilizes within a year, for the first lagoons were 
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partially excavated about 7 months after being deposited, when 
soil was required for land-fill, and no obnoxious smell was re
leased. It is expected that no problems will arise in disposing 
of the dry sludge. 

Conclusions 

The project descri bed in this presentation has been successful 
in controlling a serious source of river pollution in a heavily 
populated area. By this action, the Company has been saved 
substantial disposal charges that would have been levied had the 
effluent been passed on to the Metro treatment plants. On this 
basis, the recirculation system has been financially successful. 
At the same time, one of the aims of the Metro government was 
to restore the aesthetic and recreational value of the Red River 
and it is, therefore, a matter of satisfaction to the Company that 
they have been able to contribute towards this objective. 
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