
Patch 
a depth 
were

J land. This well was sunk in April, 19131 and at 
found under conditions which!Q2 feet waiter 

nj^dicted in the report.
charpPri 'ty °f Water—Wel1 water in the Prairie distncts 15
kinds fWUh lime salts’ caused by contact with different 
»ater 01 lltnest°ne. This is common to almost all well 
Were n ^ J6 ^est- As already stated, when the ice sheets 
transnnaSSmg °ver the country a large quantity of rock was 
crush,- Ue<1'' The harder rocks survived the process o 
district/)etter than the soft rocks; hence it is that in some 
It js . ard rock boulders are to be found on the surface, 
the surftlrnate<* by t^le geologists that about 90 per cent, o 
rock h aCe boulders are of hard rock and 10 per cent, soft 
We fi’ndUt *n tbe substrata the proportions are reversed, an 

^ 9° Per cent, of gravel is limestones of various kinds, 
in its ^ er readily absorbs salts and gases, and, consequently, 
saits ,arSKage thr°ugh the soil and different stratas, mineral 
Sases 6 absorbed. In addition to salts, water absorbs
in the as carbonic acid gas is present in the air and
‘ts soif r°Und’ is taken up by the water, and this increases
atitiosni!111 Powers- When the water finds an outlet to the 
carb0n;„ere’. SUch as in the form of springs, some of the 
w’th 1;— 3cid gas is lost and it becomes less heavily charged 

and, consequently, a limited natural softening

was

Ptocess
Jn ® Water as supplied to Regina, for instance contains 

nias-r,6 3nd suiphate of lime and carbonate and su p a 
CaPse ft,CSla and other chemic constituents. These sa s 
to soft.Water to be “hard,” d the problem is how bes
$cale to Hard water used boilers causes sludge an
e®ciencv e f°rmed, and these 'time not

p] ° *be boiler, but also tend to cause 
The and °ther troubles. 

sSese hardness of water is 
ness. . namely, temporary hardness and permanent 
readik, already explained, water absorbs lime salts m<> 
Water, hen it contains carbonic acid gas. By heating ,, 
■n s°luti18 gas *s driven out and the carbonate of ime

at;°P by means Qf such gas becomes insoluble and
^’PitJj PaTt’ together with magnesium car ona >
Part of ®d and forms sludge. Temporary hardness is « 

t0ta^ hardness which is precipitated w 
CMoridè ‘ g WU1 not have the same action on the sulphate, 
S°luble. p nitrate of lime or magnesia, as these salts re 
as n-i ermanent hardness represents these sa ts a 
ureCiPit?t , °f the carbonates of lime and magnesia not 
V hi66 by boiling. Temporary and permanent hand 
stics 0f ,eVer> are relative terms, to denote the c

carb

only reduce the
overheating

usually divided into two 
hard-

cla

Waters.
use of hard water for industrial purP 

nportancg t0 cons;der it from the domes \ 
rat/ ?art °f carbonate of lime decomposes 6. P 
ate of sodium, and, as soap usually contains only^bo 

of w so66"1' °f stearate of sodium, about 9.5 a’llons
Water ap are required. Consequently, if IO°,£X an<j 

a ^ bur^er day are consumed in washing, clean g ^ 
q SlIhple ®es’ in which operations soap is neceSS f ’ soap 
ejaculation to ascertain the consumption

, Eari ° Produce lather. , ner
Pan!"1, (or one pound) of. carbonaieent toimto,Lo

0K>s ^0r pounds), which is equiva
S ,a h Water- requires about ten pounds soap

I V W6r- Tbis is equal to ,00 pounds per TOO..ns>
totaj 2° Partser0f°btained from wd,S in ^L^-'so that the 
her theoretj- , carbonate of lime per , ’2)0oo pounds

Ioo,r>o« Ca consumption of soap will b

6arts Per
et S Of

Soa4° gaH°ns.
ton ofS rctaüed a<t about ten cents Per P

SOaP will cost about $200, or about $2 P=r
ound; therefore,

1,000
%

We will now consider softening of the water by 
of lime. Carbonate of lime, CaCo„ is nearly insoluble, but 
when carbonic acid gas is present, soluble bicarbonate of 
lime is formed. Dr. Clark’s process, which has been in 
operation all the world over, in one form or other, for about 
half a century, consists of adding quicklime or slaked lime 
to the water, with the result that the active lime at once 
combines not only with the excess dissolved carbonic acid 
in the water and forms the practically insoluble carbonate 
of lime, but also robs the bicarbonate of lime of its semi- 
combined carbonic acid, so as to effect practically a total 
precipitation of all the lime present as carbonate. The 
active lime thus effects exactly the same result as would be 
produced by boiling.

means

In softening water by adding lime, theoretically, 0.56 
parts of quicklime is required to remove each one part of 
carbonate of lime in 100,000 parts of water. In practice, 
however, more quicklime is required. Adopting the 
basis for calculation, as is the case of the soap consump­
tion, each part (or one pound) of carbonate of lime per 

parts (or pounds), which is the

same

same as 10,000100,000
gallons of water, requires 0.56 parts or pounds of quick­
lime to remove the carbonate of lime. This is equal to 5.6 
pounds per 100,000 gallons. The water contains, say, 20 
parts of carbonate of lime per 100,000, so 112 pounds of 
quicklime are necessary. With lime at one cent, per pound, 
the cost of softening such water is $1.12 per 100,000 gallons, 
or 12 cents per 1,000 gallons. The actual cost will probably 
be nearly twice as much. It will thus be observed that 
softening by lime is, theoretically, about eighteen times 
cheaper than by soap.

Prairie water, however, as already stated, contains other 
salts than carbonate of lime, and we will see what it means 
to adopt a softening process to reduce them to an eco­
nomical minimum. Thau will mean the adding of quicklime 
as well as soda ash.

Assuming that prairie well water contains :—
20 parts per 100,000 of calcium carbonate.

3 parts per 100,000 of magnesium carbonate.
15 parts per 100,000 of magnesium sulphate.

The quantity of quicklime to remove the calcium carbonate 
with the theoretical amount already mentioned, 112 pounds 
per 100,000 gallons.

The theoretical quantity of soda ash necessary to re- 
most of the magnesium carbonate will be 37.6 pounds, 

remove the magnesium sulphate 130 pounds per
move 
and to 
100,000 gallons.

The cost will, theoretically, be :—

112 pounds of lime at one cent per pound---- $1.12
5-03167.6 pounds of soda ash at three cents

$6.15Total .

of lime and soda is, therefore, equal to about 
six cents per 1,000 gallons, but in actual practice it will 

To this must be added the cost of labor, super- 
As the cost is high, it is de- 

what extent the hardness can be 
our local conditions with respect

The cost

be more.
vision, capital charges, etc. 
sirable to ascertain to 
reduced, having regard to

of labor and materials. But this the author will notto cost 
follow further at present.

softening scheme can be undertaken with 
nv degree of'confidence and satisfaction, it is essential to 

obtain results of mineral analysis of the water to be treated, 
which is different to sanitary analysis. It must be dearly 
understood that the foregoing figures are only approxima­
tions submitted to illustrate the nature of the problems con­
fronting the engineers in the West.

Before any
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