This document was produced
by scanning the original publication.

Ce document est le produit d'une
numeérisation par balayage
de la publication originale.



eburgoyn
Black


INTRODUCTION

The investigation of the quality of waters used in Canada
for industrial purposes or available for industrial use was begun
in 1934. An account of the work completed in 1934 and 1935 was
published in the Interim Report No.’l embracing the quality of
the natural and treated waters of the province of Ontario south
of the Ottawa River and Georgian Bay and of the province of
yuebec as far east as Riviere du Loup. A second Interim Report
covered the work done in 15636, when the whole of Eastern Canada
east of Sault Ste. larie was included, execept the mining and
industrial areas north of the Ottawa River and Lake Nipissing,
and the results of the previous year's work were checked. A map
showing the distribution of the hardness-of the water for supplies
from cities and towns of 3000 inhabitants and over, within the
above territory was added.

For details regarding the work thus far completed, reference
should be made to these two reports, which besides setting forth
the prqcedure, discuss the general character of the waters, give
8 brief review of previous investigations, an outline of methods
of analyses used for the investigation, and tabulations and diagrams
compiled from data of the public water supplies.

The present report follows the general trend of the previous
reports. It deals with the quality of the surface waters and civie

supplies for Western Canada from Sault Ste. Marie as far west as

the Columbia River, B.C., the Northern Ontario mining areas, the
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Abitibi River and the Mattagami Rivér, with tributaries, as far

north as Smoky Falls and‘a cheEkM°" of thé previous years!'

investigations of the Ontario érteries and lakes so as to ascertain

the seasonal>variations in composition of these waters, as well as
changes in the'quélit& of the civiec supplies.

Complete analyses ére included of 49 samples of surface
water from key stations on the large lakes and rivers that are of
industrial impoftance, and partial analysis of 84 public water
supplies.for élkalinity, t&tal hardness,.calciuﬁ and magnesium
hardness. The information gained from these waters by complete
or more detéiled analysis would admittedly have been useful, dut
involvédvmore wdrk than the availablé laboratory staff is capablé
of completiﬁg ffom the time of sampiing to the commencement of
the following season's field work. Moreover, samples of water
cannot‘be képtvfor‘an indefinite peri&d as they change in com-
position on standing. |

No hardness map has been compiled from analyses of civic
water suppliés for western Canada; because for this more analyses
would be desiradble, many of the waters having been analysed for
mineral content for the first time. It is a matter of conjecture
what effect the continuous eight years of drought has had on the
mineral composition'and the concentration of the surface waters

and civic water supplies, especially from the southern areas

where the drought hasbbeen severe; whether the analyses herein
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reported represent normal or abnormal quglity of these waters is
thereforé<unkhown. In the ébsence of official records of analyses
for most rivers and supplies this investigation will have to
depend largely on its own sampling and analyses.

Sampling of ‘Natural and Treated Waters

In order to obtain a true average of the quality of a body
of water i1t is essential to collect and analyse samples from each
source of supply regularly ahd at as sh;rt intervals as ?ossible.
In the QJuality of Waters Division of ﬁhe United States Geological
Survey, lakes, rivérs, and other water supplieé are usually
sampled periodically throughout the yéar. A composite of dailf
samples for each_month isvméde; This is not pfacticable in Canadsa
at present and the rule adopted during tﬁe field season has been
not to ﬁass any supply or key station within reasonable reach

without collecting a sample. This applies particularly to surface

waters of industriasl importance, so as to determine the seasonal

variation in composition. As regards civic supplies from filtration

plants of surface waters and from wells and springs, termed ground
waters, treated and untreated, the latter are usually more per-
manent in composition. Every attempt is made to keep the
information of the quality of civic water supplies up to date,
through enquiries at the offices of the city engineers and water

works officials concerning changes in water treatment, new water

supplies developed, etc., and samples collected.
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In brevious years all civic waters were sampled from sources
serving a population of 3,000 inhabitapts aﬁd more. This would
represent 53.2 per cent of the population of Ezstern Cansda =as
far west as Sault Ste. Marie. For Western Canzda, with a compara-
tively sparsé.population and few 1argé cities, the lower 1linmit of
pépulation has been placed‘afuz,ooo inhabitants, not because it
would méterially increase the ratio, bdut becauée it givés a better
geographical distribution of the various tyﬁes of industrial and
éivic water suﬁply in these iery large areas. Even then, the
ratio of the population served for the whole of the Western Pro-

vinces so 1included is only 32.2 per cent; that of the Province of

Manitoba from 6 places, 36.7 per cent; of Saskatchewan from 14

places, 7.3 per cent; of Albertz from 9 places, 28.0 per cent, and.

of British Columbiea, 19 places, 53.9 per cent.

Chafacter of the Waters

Of the surface waters of the West, those of Menitoba are very
hard, oexcept thﬁt of Lake Winnipeg, which is medium hard; those
of Saskatchewan and Alberte, th? North and South Saskatchewan
River, Red Deer and Bow Rivers are hard to medium hard, Elbow River,
hard, and Columbia River, medium hard to soft.

The waters of Western Ontario are mostly soft to medium hard
with colour medium (20 p.p.m.), with the exception of Lake
Kenogamish (70 p.p.m.). Apert from the high colour due to orgenic

mztter, the mineral compbsition of the water from the Lake of the

Woods at Kenora is almost identical with that of Lake Superior
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near Port Arthur.

The waters of the Northern Ontario river'system, the Abitibi
and Mattagami with tridbutaries, are medium hard to soft, with |
very high colopr intensities, that at times are reported to be as
high as 250 p.p.m. The same characteristics, as regards colour
and ha}dness, appear to apply to the lakes that supply weter to
the mining industry. An exception, the only one noted so far,
is Pearl Lake at Timmins, which has very hard water, and suggests
th=t herd waters mdy be found as the investigation is extended into
this area, Of the northern waters flowingAsouth, those of the |
Ottawa River, Lake Timiskaming and Lake Nipissing are very‘soft
with colour intensities 45, 70, and 35 p.p.m. respectively.

Regarding the arteries and lzkes in Southefn and Eastern
Ontario, a comparison with previous years' records of analysis for
the Ottawa River at Hawkesbury end the St. Lawrence River at
Montreal has no significance‘because the composition of these waters
is very unstable, as mey be observed from tabulated results of
analysis in this and previous reports. The Ottawa River water is
one of the most unstable in composition of our surface waters;
irrespecti;e of secson it has a wide range for the following
constituents; of pH, 6.8 to 7.4; colour, 40 to 80 p.p.m.; turbidity,
7 to 11 and up to 100 p.p.m. at spring run-off; 21kalinity, 15 to
38 p.p.m., 2nd total hardness, 20 to 70 p.p.m.; that is, a change

in concentration of 100 per cent and over may be expected for any
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of these coﬁsfituents. The ;omposition and concentration ofvthe
St. La*renée River at Montfeai to a considerable extent depends

on how heé;y is theiflow from‘the Ottawa River, its largest tribu-
tari,'for as jointéd out in preQious reports; it requires a
comparati#ely long'tiﬁe béfore the two ﬁafers mix. The Ottawa
River §£ timés'of heavy fléw, moréover, deflects the curfent of the
St. Lawrence, wheréby‘Ottawa'River‘wﬁtef; unmixed, enters the

conduits of the Montreal filtration plént at Verdun. The in-

creased values of i:oh in the Ottawa River water at the Haikesbury

key stdtion:seem important, samples collected in June and September

- having aﬁ iron coﬁtent of 0.34 ﬁ.p.m., whére it normally contains
less than O:lO p;p.m.; and much higher iron gontent even up to
5.00 p.p;m. has‘been reported for that pa;t of the Ottawa River
by local induétrial concerns. |

Theimofe abundant rains during the past season and the very
heavy ruﬁ-offsbin the spring are likely to have had an effect on
the quality of fhé waters of the tributaries to the Great Lakes
basin, the Crand River in June being of much less concentration,
and bofh sampies, collected in June and becember, show appreciable
decreasé in suiphatés and chlorides. The séme characteristics are
even more m;rked fof the water of the Thames River; Lake Simcoe
is almost unaffedted, as ﬁre the Great Lakeé thenselves, a trend
towards sl;ghtly lowervvalues being noted in some of the samples

collected during‘the summer. No conclusion Ean, however, be drawn

from the smaller variations in composition of samples from such
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large bodies of_wéter, because variation does occur from time to

time in most of the constituents of the water, 2s well as in the
concentration, as may be seen fr§m analyses of the United States
Geological Survey Water Supply‘Papers of monthly composite samples ?
as, for example, those from Lake Erie and Leke Superior.l 3
ot fhe municipal water supplies west of the Great Lakes,
three out of f@dr in Oﬁtariq.are_soffhwatérs, and one medium hard
to soft.:- From the. Prairie Provincés;imost are hard to very herd,
whether éuppliéd;from»springs, wells or surface waters, two ex-
ceptions being the wells at Vegreville, of medium hardness, &and
at Wetaskiwin, with very soft water; both these waters, however,
have very high alkalinity, 525.5 p.p.m. and 491.5 p.p.nm.,
respectively, indicating high sodium bicarbonate contents. The
Winnipeg water suppl&.is of medium hardness, but is obtained from
the Shoal Léke et Leke of the Woods in Ontario. The hardnesses
of the treated waters from the big arteries of the Prairie Pro-
vinces follow closely those of their raw waters, ranging from hard
to very hard,

Of the three supplies examined in British Columbia, two show
medium hard waters and one, at K;mberley, very soft, in fact it
was the softest water supply, with the exception of two, so far
sampled in this investigation.

In Ontario arqas no:th of the Ottawa River and Georgian Bay,
of thirteen supplies sempled and analyzed, éight were soft waters,

two medium hard, and three very hard, the latter being supplied

1 The United States Geological Survey, Prqfessional Paper BS, by

F.W, Clarke, p.ll and p.l6.




from deep wells,

In the.southern4and easterﬁ rarts of Ontario, check samples
from twenty placeé\ghow slightly lower fﬁlues_for hardness in
eleven pldces,‘slightly higher in eight, and no changé in one, the
average hardness for the-twgnty plapes being 115.3 p.p.mi.for
1937 as:compared with 145.7 p.p.m. for 1934, 1955, and 1936.

“The BEffect of Certein Impurities in Waters
on Some Industrial Processes

Industries are heavy consumers of water, everj frocess of
manufactureubéing_dependent'on this commodity at some stage,
especial;y,in thg‘chemiqal industry; water being‘the most important
of all our chemicals, Its uses are much diversified,‘such as:
solvent, as a diluent, in ore dressing, for:cleénsing, as a con-
veyor and distributor of pulped material, in transmission of heat,
for cooling, cpnérete’mixing, fire oxtinguishing, and for power
both thermo-dynaﬁic and hydr=zulic. '

The quantitiés of wate: used by-many industries are enormous,
meny times, in some cases hundreds of times those of any other
raw material used in the particular process. The water consumption
for a fair-sized pulp or paper mill, a large concentrating plant,
ete., ﬁduld Se edequate to supply a medium-lerge Canadian city.

Such large quantities of wat;r in contrast to other raw
materials are used in processing, for example, ore concentrates,
paper, suger, textiles, or leathers, that it is evident impurities

present even in small quantities may accuhulate by precipitation
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or concentration to cause very qerious‘operating problens.

Wherever large quantities of water are used, manufacturing pro- | ;
blems may arise owing to salts precipitated from tﬁe water, or
because the impurities in the water react on substances in the
process;. discolouration may be caused by the presence of iron,
manganese, copper, and dissolved organic matter, offensive tastes
and odours by impurities such as sulphur compounds, ifon, algae,
and magnesium chlorides or sulphates; lime and magnesium éalts
may cause scaie formation in boilers and conduits endangering
failures, and waste of cleansing material (soaps) may result in
inferior textile products bj precipitated insoludle soesps adhering
to the faSrig, ete.. Many impurities in a water have an adverse
effect on dyeing, bnAcrystallization of éalts from their solutions,
on metal plating, on manufacture of mirrors, efc. There are also
a number of impurities that cause corrosion.

Following is given a bdrief account of the effect of impurities
and certain characteristics in waters on some manufacturing
processes.

Mining Industry. Since the earliest time of mining, weter has

been the main agent for éeparating the precious metals and the
more valuabdle ores from their gengues, and it still remains such,
whenever an ore 1s associated with a large proportion of foreign
matter.  The quantity of water used in the concentration of an ore
is very 1a}ge. One large Western ore flotation plant uses 16,000

tons (3.2 million gallons) per day. Scarcity of water would

sevérely hémper such an industry and the water from the Dofr
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settlers would have to be ﬁsed over again. Most of tﬁe water could
be»pumﬁéd back_andwrunvéver again, were it not for fhé chemicals
added td the wﬁte: in tﬁe flotation proéesé, whiéh would accumulate
to undesirabielﬁropofiions.' In consequence only's,ooo of the
16,0007t6ns of water réquired for the above plant can be reclaimed,
and the 'rést 1s discharged.

Fof thé conééntratibﬁ 6f'ores it is necessary that the water
used be alkaline. Alkalineswaters facilitate the settling of the
pulp and srlinile, éfter gfinding with water, saving time. Alkaline
water is essential for most of the flotation reagents and also for
their‘chemical acfion on the minerals; Cyanideé of the ﬁlkali
metals ére disfiﬁcfl& alkaline in theif reaction, hence they would
decompose in contéct wifh acids in the water, with consequent loss
of én expénsive reagent.

Wgtéfs aré rendered alkaline in ore dfessing by the addition
of aikéli'reagents 1ﬁ sufficient-quantity to raise the pH value
usuzlly fd 9. to 9.5. The reagent may be fed to the mill water as
milk of lime (ééléiﬁm hydréte), as free lime in the form of powder
(calciﬁm'oxide) 6r as soda ash. Sode ash 1is preferable in flotation
as the lime 1s likely té precipitate on the ore grains as calcium
carbona£e, which would interfére with their coating by the
flotation chehicals. Limé‘is the usual reagent for raising the pH
value of the mill water at gold mines usihg the cyaniding process,

and 1t has the advantége of being one of our cheapest chemicals.

The élkalinity of a water may be determined either by direct
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titration with 1/50 normal suiﬁhuric acid using methyl orange as

indicator on 100 cublic centimetres of the samﬁle; the bdurette
reading in cubiec céﬁtiﬁetfes x 10 = parts per million of alkalinisty
expressed és calcium carbonafe; or by determination of the hydrogen
ion cohcentrationk(pH;value). ‘Neutral water has a pH value of
7.ngléss{than‘7.6 indibatés'aéidity:and mbre'than 7.0, =21kalinity.
Thus an adjustment of the pH value can be made by the addition of
chemicélé uﬁtil the deéired hydrogen ioﬁ éoncéntration'has been f
reaéhed. | |

Distilléd Water. All sﬁrfébé'an& ground water was originally

evapbréted frbm‘the'ocean, and the vapour cohdenéing in the higher
straté of fhe sir ﬁas precipitated inl=2nd to form the purest waters
found in nature.’ All rain water, however, contains foreign matters |
ebsordbed durihg its déscent th2t vary much iﬁ composition end
conceﬁtration; éccording to localit&. These impurities consist

of oxygen, cgrﬁbnib‘acid and atmospheric dust, nitrogen compounds
especially’after thundér storms, sulphtr-compounds end soot near
large manufactﬁfing centrés; and volcénic ash, sodium chlorides
fromvthe ocean spray carried inland, etc. To obtéin a pure water,
therefore, distillation becomes essential,

Large quéﬁtities of diétiiled water are manﬁfactured usually
in auxiliary pléﬁts‘in connédtioh with manufacturing processes,
hence it is difficult to errive at a figure of the production in
the Dominion. Distilled water has most varied application in

industry, being used,for example, in the manufecture of pure
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Chqmicals'and drugs, in photography, as a diluent of spirituous

liquors, manufacture o? ice, in chemical laboratories, storage
battefies; manufac%ure of yeést, potable waters and soft-drinks,
plating of mirrors. It is used not only when the purity of the
pfoducts is essential, but also when the process is very sensitive
to certain constituents of the water, as in the following interest-
ing cases: . o : ‘ @
Silvérlplating on glass for the manufacture of mirrors 1s so
extremely sensitive to the presence of iron, that no upper limit
can be set for iron in the water used for preparation of the
silﬁering solution. -At a mirror-plating works using 300 gallons
of distilled water a . day it has been found that the slightest trace
of iron in the sélution makes the silver deposit black and granular;
and once when a twq-inch iron pipe connection was made to the
end of the worm of the still, several batches were ruined dbefore
the cause of the trouble could be located.
In the manufacture of yeast, sulphates of lime and megnesia
retard the fermentation and the alkali sulphetes somewhat less.
Softening the water with soda, zeolite, etc. does not help as the
sulphates of lime and magnesia will only be replaced by somewhat
larger quantities of the alkali sulphates. A yeast manufacturer
using the waters of the Lower Great Lakes, even when treated, will
suffer a loss of time‘of as much &8 five to six hours per batch,.

Manufacturers of yeastvhave, therefore, found it economical to use

distilled water.
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The manufacturer of distilled water requires a pure water,
low in calcium and magnesium carbonates which are objectionable
inasmuch as they cause scaling of the tubes in the still that is \f

difficult to remove, and 8o previous softening of hard and medium

hard waters is preferable. The raw water should be free from ' .
tastes and odours as'the substances causing these may distill
over,'meking the'product unfit, especially for potable products.

Pulp and'Paper Industry. Pulp and paper mills are among

the heaviest consumers of water, which is used in the processes {‘
for the conveyance of pulped material for cleaning, heating, =2nd |
as solvent, end its purity has an important bearing on the quality
of the final product. Owing‘to the very large quantities of water
used, their treatment becomes an important item in the cost of
production, especially in the cese of highly coloured waters that
impart a yellowish tinge to the product and if very white paper
is required, the higher price obtained for the product pays well
for the treatment. Other impurities in the water are sand, slime,
and vegetable and aninmal matters, which have both a mechanical
effect‘in clogging screens, save-alls, wires, etc., and in the
case of sand in forming pin-holes in the paper. From_the chemical
Point of view slime and grease spots,vmake the product inferior

in appearance end create danger of breaks with consequent deteri-
oration of the stock. vThese troubles mey lead to the closing %

of the plant during heavy run-offs, causing loss of stock, higher

labour cost, increased'replacement of felt and loss of production.
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Anim=ls matters cause grease spots that will not take colour or
printing ink, éand, together withvslime, mekes the paper brittle
and decreases itsrtensile strength., Iron in ihe water may pre-
cipitate and rust-stain the‘paper, énd hard water in some paper
mills owing to precipitation of lime and magnesia carbonates affects
the qualify of sized paper.

Textile Industry. The presencé of alkaline earths and iron

in weters used in the textile industry is objectionablé, for in the

cleansing process the detergent will‘precipitate,1n§oluble soaps
that adhere.to the fiﬁre/bf the fabdbric. Iron causes stains. For
alkaline dyes these impurities are most objgctionable and must de
reméved by the usual methods of water treatment. Calcium, mag-
qesium, iron, and aluminium precipitatd on the fidbre rendering
the fadric lustreless and of poor quality. Of these, iron and
aluminium are the most objectionadle because they will precipitate
with the dy; and form dark steains, particularly aluminium, which
forms a scum on the fabfic'that leaves a spotty appearance when
brushed off, Aluminium also acts as a mordant to the fibre and
forms lake colours of diffefent tints.

in the manufacture of artificizl silk or cellopheane, iron in
the water has an objectionable effecf as it hastens the maturing
of the shredded cellulose after the treatment with caustic sodea.
Normally 90 houfs is required for the maturing of the alkall
cellﬁlose, and the routine of the process ié adjusted accordingly,

but if the time factor be variabdble, whole dbatches of this material

might not be processed in time, with gonsequént loss of production
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and material. The water used must, therefore, be low in iron;

NSO —

if not, the iron must be removed by the usual treatments, aeration,
filt?ation, etc., before use. |

‘In the silk 1ndustry, the process of de-gunming, washing,
and dyeing; differs’only in detail from thét of other textile
processes. In the weighting of silk, however, the quality of the
water plays an important part. Weighting of silk is possible
because of the tubular structure of the silk thread, which contains
two capillaries. The artificial silk threads, rayon or celanese,
are solid and cannot be welghted. The amount of weighting of silk
is usually calcuiatéd on a basis of ounces per pound of raw silk
and expressed between limiting var%étions of 2 ounces, and it 1is
further reckoned that one pound of raw silk is equivalent to 12
ounces of pure silk,

Many\methods ére used in the weighting of silk, but the most
popular éppeafs‘to be the tin-silico-phosphdte method. It is
evident that as these chemicels are readily precipitated by car-
bonatés, the water used must not be hard nor contain free carbonic
acid, Any calcium salt in neutral or alkaline solution precipitates
the phosphate as insoluble metaphosphate thet will not weight the
silk but covérsvthe fibre'and causes a lustreless surface. Hard
waters also form insoluble soaps Quring the boil-off process that
setflé on fhé fabric when it is washed in the soap solution, and

adhering to the cloth will be broken up by the action of the tin

shloride to leave o0ily spots on the silk, which cannot be weighted,
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nor will these spots take the dye.

Manufacture of Felt Hats, . Felt hats are ﬁade from the fur
of rabbits that has Ffirst been cleaned and then had the coarse hair.
renoved, after which it is mixed wiﬁh water and pressed into a large
cone., This is felted by a series of shrinkings, accomplished by
wetting énd drying between cloth until the desired density of the
felt is obtainéd, ﬁhen it is pressed into the shape ofra hat.. As
the water added to thg felt is evaporated, 2any impurities it nay
cqnfain will concentrate and remzin in the felt, affectiﬁg the
softness and the lustreNOf the product. Ver& hard waters or waters
containing organic matter musf be avoided. Zeolite or soda soften-
ing will not iﬁprove the condition as the mineral matters in the
water- will be replaced with alkali salts,'instead of those of the

alksline earths,

Soap Manufacturing. If hard water be used in the preparation

of alka}ine liquors-in soap manufacture, wastage of alkeali occurs
through precipitation of caléium énd magnesium salts forming in-
solubie soaps’that become included in the soap, resulting in an
inferior product. The same applies to the boiling of the soap if
hard water be added at this stage. The boiling 1s'essential in
order to attain the proper degree of hydratipn and to neufralize

: ' 1
the free fatty acids such as oleie, stearic and cocoanut oil,

1

Technology of Water, by'Alan A. Pollitt, p.58-59,
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Hard waters afe thereforevmost,undesirable at all stages
of soap manufacture, in fact, hardness of water is often fermed'
soap consuming power, the proportion ©per part per million being
0.1 pound per 1,000 gallons of water.1

.In'industries using soap such as that of textiles déalt
with above, and in the laundry industry and the home, hard
water cauées waste of soasp, because the soap will have no deter-
gent quality until 1f has softened the water to zero hardness, As
other water softeners\are much cheaper than soap,‘it pays a
connunity to soften its civié water although but a very small
part of the water is used for cleansing with soap. It has been
estimated that for a water of 250 p.p.m. hardnéss, the waste of
soap would amoun; to 5 to 10 dollars per annum for & household

of five persons.

--Domestic Waters. In the home a good clear and soft water

contributes to comfort and lightens the burden of housekeeping.
Water containing iron and manganése causes staining on laundered
materials, white porcelain and enamelled receptacles that is
difficult or impossible to'rémove. Hard water is unpleasant

for washing and gives poor results in lsundry work, owing not
only to waste of soap but to thé fact that the precipitated

insoluble soap adheres to the fabric and imparts an unattractive

1 :
Examination of Water, by Wm. P. Mason, p.30.

Examination of Water, by Mason and Bushwell, p.37.
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greyish colour as well as renders it rough to the touch. Hard
water, moreover, causes scaling in hot water tanks and pipes

that adds to the householder's plumbing bill. Many householders,
therefore in districts where the waters are hard install
softening devices in their homes because soda, phosphate or
zeolite, whichever is used, is far cheaper than soap, and the
owner has the comfort derived from a soft water. Small water-
softening ylants are simple to operate, comparatively low in
first cost and in operation, and the saving in soap more than
pays for the cost of softening the water.

Manufacture of Ice. Water used for the manufacture of ice

nust be pure. Lime and magnesia cause opacity of the ice;
organic matter, iron, and manganese, discoloration; and other
mineral matter such as alkalis, uneven freezing. In the ordinary
me thods of manufacture the water is grozen as a whole, the cake
of ice formed thickening upwards from the bottom and from the
sides. As the ice crystals build up and grow towards the top

and to the centre, they exclude the impufities, which become
concentrated in the water, thus purifying the ice, so that
foreign matter, soluble and insoluble, collects in the centre

of the ice cake, and will eventually freeze provided the tempera-
ture is sufficiently low. From this condition, especially when
organic matters, soluble or insoluble, iron or manganese are
present, results a coloured core and an unattractive ice cake.

As sodium salts are about as troublesome as those of calciun

and magnesium - the concentrated salt solution requiring much
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lower temperature to soiidify - it has been customary in
treating hard wafers high in caicium and magnesium bicarbonates,
to remove these only by milk of lime.
Ca (HOCOg)p *+ Ca(OH)g = 2 CaCOy § Hg0

If a2 high grade ice is required distilled water is used.

The above difficulty, however, does not arise in such
freezing methods as are similar to nature, in which the ice
forms on vertical freezing plates suspended in cold, slowly
flowing water.

The Brewing Industry. From the earliest days of the

brewing industry, breweries were built near suitable sources of
water, and the water in certain districts therefore determined
the characteristics of the beers made. TFor example, the wells
at Burton-on-Trent are known for giving the best ales, Dudblin
and London for stout and porter, and Munich, Pilsen, and
Dortriund for lager beer. This idea still holds, and the kind
of water is an important factor in choosing the site of a brewery.
Water used in brewing must, therefore, be carefully
analysed and adjusted to the desired mineral content; ths proper
balance between the various mineral salts is important to ensure
the desired action of the enzymes in the mashing process, a
good fermentation and satisfactory maturing beer.
For light ales a water is required of medium hardness,
largely calcium sulphate, and for dark beers and porters, soft

waters. In general waters should be free from organic matter,
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should be colourless and odourless. Deficient aeration ¥atards
and may even prevent fermentation, resulting in rotting of the
grain,

. The advantages of calcium sulphate in waters for brewing
pale ales are several; it does not precipitate the carbonates
and it neutralizes‘the acidity of the wort and the beer; it
facilitates the production of peptones and amides during the
brewing proper. It further causes albuminoids to coagulate in
readily separable form during the boiling of the wort, resulting
in a2 clear and good-keeping‘product.

Cclcium carbonaete is objectionable as it precipitates
phosphoric acid, an essential food for }east, and thus retards
the fermentation., Magnesium sulphate is not desirable as it
retards the extraction of thes malt a2nd imparts an unpleasant
taste to the product, owing to formation of amyloin.l Common
salt and potassium chloridé are generally beneficiecl, lending a
flavour to the beser, noticeably lacking when they are absent,
Too much salt or over 350 p.p.m. dete;s the production and the
activity of the yeast.

A water with an iron content in excess of 0,1 p.p.m. is un-

desirable as the presence of iron may impart an unpleasant taste

and odour and a greenish tint to the beer.

l * .
Technolosy of Wauter, by Alzn A, Pollitt, p. 45.

»
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Distillery Industry. The criteria of suitability applied

to water for pfoducing a superior product in brewing'arev
equally adopted by some distillers, especially in the Uni;éd
Kingdom, where the waters from certain springs are credited with
yielding superior grades of liquor. The springs used at some
distilleries are ciosely guardéd against contamination and the
water is led to the plants iﬁ wooden pipes.

The effect of the various impurities in the preparation
of the mash for brewing applies fo the malt preparation for the
distilling process; owing to the greater concentration of
distillery products, the effect would be much greatér. For
beers the fermentation mashes are adjusted to produce an alcohol
content of about 5 per cent, whereas for distillery products
the fermentation is carried to the highest possible alcohol
concentration., The most concentrated alcoholic mashes usually
contain from 12 to 15 per éent alcohol by volume although as
high as somewhat above 17 per cent alcohol is obtainable from
grape juice and sugar solutions. Impurities that retard ger-
mination and reduce the activity of the fermentation, such as
iron, carbonates of lime and magnesia, calcium chloride and
sodium chloride should, therefore, be avoided. Organic matter

is likely to cause putrefaction during the fermentation of the

grain., This, in combination with calcium sulphate, may cause

the formation of hydrogen sulphide, which would impart an
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offensive taste and odour to the distilled spirit.

In dilutine the spirituous distillates to the desired
proof spirit content, the water used must be free from calcium
and magnesium salts, which would be precipitated by the alcohol,
cgusing cloudiness, and so in the absence of any soft waters,
d‘stilled water is regularly used as a diluent in the distilleries,

Tanning Industry. OCompared with the amount of tannin

extracted in the tanning liquors, the water used in the leather
industry is very considerable, and impurities that precipitate
the tannin have an 1mporfant bearing on the success and the
econony of the tanning process: With the exception of the
sodium salts tannin will precipitate all metals that normally
occur in natural waters.l Limey magnesia and iron in the
leaching vats resulf in loss éf tannin and, by forming a coating
on the leached material, interferz with the extraction. Iron
forms de}k coloured precipitates with tannin, ranging fron black.
to dark blue and green according to the origin of the tannin,.
Any such precipitate reaching the tanning pits causes reduced
tenning efficiency and discoloured leather.

If water used in liming the hides contain appreciable
quantity of calcium bicarbonate it precipitates on the hide and
if not removed, makes the deliming difficult and interferes

with the tanning proper, causing brown stains on the leather

owing to the oxidation of tannate of lime, Calcium carbonate

1l ‘
Technology of Water, by Allan A. Pollitt.
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"introduced in this way 1is very difficult~to.remove in the acid
bath. Bicarbonate of magnesia has a similar effect in the
tanning pits, forming readily oxidizable tannates. Sulphates of
calcium and magnésium are not harmful and are s§met1mes added by
the tanners to the water., Waters rich in alkali carbonates or
free carbonic écid bring about the same complications By pre¥
cipitating the lime in the liming process. Free carbonic acid
up to 5.0 p.p.m. is not unﬁsual especially in the northerfi soft
waters, but natural waters rich in alkali carbohates are dom-
paratively rare in Canada. Waters contaminated with organic
matter and bacteria are especially harmful in the soaking of

the leather as putfification is likely to set in and destroy the

tissues of the hide.

Sugar Industry. Raw sugar refineries, cane- and beet- sugar

factories, are heavy consumers of water, especially the last
mentioned, for besides being used as a solvent in extraeting the
sugar, i1t 1s used for cleansing the beets, and for conveyance of
the beets from the storage sheds to the factory, and of the spent
pulp away.,

As milk of lime ;é added in the process for precipitating
soluble organic matter extracted from the cosettes (sliced beets)
in the diffusion battery, bicarbonates of lime and magnesia do
not greatly interfere in é moderately hard water, but waters very

high in bicarbonates of the alkaline earths may adversely effect

the extraction of the sugar from the cosettes, as when heat is
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applied it preéipitates calcium carbonate and coats the surfaées.
Sulphates and chlorides 6f lime and magnesia and the alkalis,
however, are detrimental, holding up an appreciable quantity of
sugar in the syrups and molasses. One part of salt will hold up
five barts of gugar in the massecuite (first crystallization from
the sugar bdiler) and subsequent crystallizations from the
mb;aébes that hag‘been separated from the sugar crystals by
centrifuging, and treatment of the water by removing the lime
and magnesia by soda or zeolite only aggravates the condition,
because it requires a greater quantity of alkali basesvto
replace those of the alkaline earths, and as they act in a
similar way they decfease still further the yield of crystalli-
zable sugar obtainadble from the concentrated. juices and molasses.
In the final treatment of molasses by the osmose process
part of the alkali salfs and some soluble organic salts are
removed“by diffusion tﬁrough parchment diaphragm from the hot
diluted non-crystallizable molasses on one side of the diaphragm
to hot water on the other side, making two more crystallizations
pPossible after the syrup has been boiled down to the desired
concentration. The wate; used in this process must be clear and
not too hard, as calcium carbonate is likely to precipitate in
the hot soiution and clog and reduce the porosity of the parch-

ment membrane, which is the prime principle on which this process

is bvased.

g
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Bakery. In bread-making, about equal parts of flour and
water are used. Thatvso little attention has been given to the
quality of the water is astonishing. It may be because of 1its
cheapness and thé fact that a clear sparkling water is popularly
regardéd és free from forelgn matter, The literature on water,
in relation to the fermentation of dough, is more populaf than
scientific, withxtﬁerresult that muéh confusion exists in the trade
about this subject.

The ﬁroblem in practice is the adjustment of the conditionsof
fermentation fof the best use of the local water, not the reverse.
Treatment of water is rarely necessary except in localities where
the cohpositibn is very unsuitable. Reagents are often added at
the time of mixing without any expensivé treatment of the water.

Chemists who have condqcted eXpériments on waters from bakeries
in connection with the manufacture of yeast, aver that it is excep-
tional to find one wholly unéatisfact§ry. A potable water is
usually(suitablé. It is sufpriéing how a vigorous yeast fermentation
changes the reaction of a dough made from alkaline water. A water
of medium hardness,-largel&—calcium sulphate, seems to be preferable.
Dr. H.A. Kohman of the University of Pittsburgh has made a study of
the effects of mineral salts on thé fermentation of dough and of how
those contained in natural waters influence the process of the manufac-

1 ,
ture of bread. Of a large number of substances he studied,surprisingly

1

‘Baker Weekly, Oct. 2, 1915.
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few have a really significant effect upon fermentation. The
salts of mihefal acids éuch as chlorides, nitrates, nitrites
and sulphétes, which aré of\common occurfence, in watef are
almost ﬁithout effect unless combined with a metal that in-
fluences fermentation. This is equally true of phosphates,
which is’surprisiﬁg, for fhey are essential to fermentation.
This Quasiéparadox may be explained by the fact that flour is
relatively rich in these substances, and tﬁerefore adequately
supplies the phoéphaté requirements of the yeést. Sylphides are
particularly‘objéctionable in bfeadmaking. Very small quan-
tities.of‘potassium&nlphide render the dough so sticky that it
is impossible to make bread froﬁ it. -

The carbonates are especially common in natural waters and,
as i diasé, thej neutraiize the acids in thedough, and thus
interfere with the fermentation. The carbonates of alkali metals
are espébially harmful, but waters containing them are comparatively
rare in Canada, Sodium chloride is added to bread in much larger
quantities than it generally occurs in waters, but in éome
localifies it is present in such concentratisn as to warrant
its being taken into consideration in the manufacture of bread.
Next in importance in this group are the salts of potash. The

significance of these salts in the 1ife and growth of yeast is

indicated by its ash of which, according to analysis by

Netscherlich, shows that potash constitutes about 35 per cent.
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Calcium chloride has a marked effect inAraising the dough’;

the addition of 3.5 gfammes of CaClzlper 1000 grammes of flour,
increases the volgme of the loaf 15.5 per cent. Bakers! bread
is usually light enough - if not, indeed, too light - hence
the volume per se is'not important. The increased activity of
the yeast, due to added salt, cen be taken advantage of either
by shqrteping thé time of fermentation or by effecting economy
in the amount of yeast required. From the small quantities

of calcidm chloride present in civic water supplies, there is
little likelihood of much effect on the fermentation of the
dough, but it should be beneficial.

Canning Industry. 1In canning meat, a clear weter free from

organic matter is needed, but hard water does not appear to

be injurious to the curing and preparetion of meats for consumption,
In canning_fruit‘and vegetables the only vegetable affected

by hard water is the pea, which tends to harden and acquire a

mealy taste. The turbid juice often found in canned peas is not

due to calcium salts precipitated from the water, but to starchy

matter, Hard water is, however, beneficial to vegetables and

fruits that tend to soften in canning - string beans, peaches,

pears, etc. - as it hardens the product, making it crisp and

retentive of’its shape. Calcium sulphate toughens the vegetable.

Starch Industry. In the process of manufacturing, starch

is sensitive to colour, for the product must be perfectly white

so that waters containing iron, manganese, or organic matter,
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especially those of the humic series, need flocculation and
filtration.

Glue Manufacture. Glue is made from odd ends of hide and,

in some cases, from bone. Hard water retards the breaking up
of the tissue. The water used in boiling glue should be

softened.

Boiler Watérs. -For steam raising water_should be free
from sedimentary matter, contain only a small Quantity of free
carbonicvacid, and the smaller the amounts of salt in solution,
the better, especially such salts.as precipitate .on heating
and on concentration. Waters containing free carbonic acid or

other acides cause corrosion by acid steam and should be
neutralized.

Bicarbonates of lime, magnesia, iron, etc., are readily
precipitated on heating and if in large amount form scale on
plates and tubes, but in smaller amount, usuelly set at a
naximum of 90 p.p.m. 2nd less, the insoluble deposit is pre-
cipitated as a sludge that can be blown down.

Other soluble salts like calcium sulphate deposit and
cryétallize out when the boiler water becomes concentrated and
form a hard scale that is difficult to remove. Falilure of the
metal caused by scale may occur either by overheating of the
plates and tubes, causing bulging from the boiler pressure, or

by weakening the plate from the fire side by oxidation of the

overheated metal, the cover of oxide of iron scales formed being

flaked off.

i3
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Silica in appreciable quantity deposits with the alkaline :
earths and forms a very hard and tough scale difficult to remove,
and calciumAand magnésium chlorides in concentrated sblutions
hydrolyze, setting free hydrochloric acid that may pit 2nd even
perforate the bdiler plates above4the wéter level.

All these salts can be removed by the usual water softening
processes, but the soluble alkali salts that replace them con-
centrate in the boiler water and crystallize out, unless the
boiler is regularly blown down . They ﬁay élso cause bumping,
the denser éolutioﬁ becoming superheated and then going into a
violent:ebulitiou, sé‘that not merely foam but water in bulk is
thrown into the steam pipes.

Nitrates are undesirable in boiler_ feed weaters, because they
are reduéed by the iron of ihe boiler plates and are given off as
ammonia with the steamn,

Corrosion. Cérrosibn does not take place in pure water, but
is due to dissolved foreign matter. Some corrosive agents are
more ac?ive_than others; some are inactive or less active singly,
but active with other agents; others active singly become very
active in combination with hnother eagent. As corrosive agents
are usually classed a]] acids, sulphates of ironm and 2luminiunm,
calcium chloride and nitrate, magnesium sulphate. Free and half-
bound carbonic acid and §issolved oxygen are very active
especially when both are present in appreciable emount.

Soft waters are generally more corrosive than hard, which

form a scale that protects tha surface of the metal. The
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corrdsife action of soft waters is principally due to their
higher‘acidity aﬁd consequeﬁf lower pH value, Free carbonic
acid decreases fhé pH value and so increases the corrosive

ﬁower of a water, and in combination with dissolved oxygen be-
comes a very destfuctive corrosive agent. The rate at which the
action progresseé increases with the'temperature and with the
h&drOgen ion concentration (pH), hence hot waters with low pH
valﬁe are most corrosive,

The chemical action of corrosion by free carbonic acid
and dissolved oxygen takes place in the following order:

Fe + 2(HCOz;) = Fe (HCOgz)y + Hy -

Dissolved oxygen in the water near the iron surface oxidizes
some of the hydrogen baék to water. Aftef the oxygen near the
iron is used up the hydrogen remains a gas, in the cold reaction
usually aboﬁt 20 per cent. The dissolved oxygen at the same
time oiidizes the solubdle iron‘bicarbonate to insoluble red
oxide,(setting free again the carbonic acid.

| 4Fe(HCOs)2 t O ¢ .4H20 = 2Fey0g + B8H 0 ¢ 8CO,.

The carbonic acid, set free, disscolves more iron and is
again set free until all the dissolvedvoxjgen ié exhausted.

The red oxide of iron then acts as. an oxidozer until it is
compietely reduced to black magnetic oxide of iron, setting free

carbonic acid again.
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Fe(HCOg) 5 + FeyOz + Hp0 = TFeg0, + 2H50 ¢ 2C0,
Final pfoduct is_Fé304and reduction does not take place
after this stage. ’
After all dissolvéd oxygen ﬁas been used up, nitrates are
completely reducéd to ammonia serving to supply oxygen.

HNO, + H,0 « NH # 20

3 2 3 2

After all possible sources of oxXygen have been exhausted
the carbonic acid dissolves more iron, which is probably precipi- E
tated aé basic carbonate of iron because the iron in solution is
only from 0.2 to 0.7 p.p.m. 2nd the water impoverished in free
carbonic acid, dissolved oxygen and nitratel.

These reactions go to show how effectively the corrosion
can be accomplished by freg carbonic acid and dissolved oxygen
in combination. Under normal conditions, 10 p.p.m. of oxygen
could bxydize only 31 p.p.m. of ifon, but in combination with
the catalytic action of free carbonic acid it will oxidize 126
Pepem.c OF F6304 expressed in iron,

‘Methods used to prevént corrosion are several; depending
on conditions. TFor boiler feed, dissolved oxygen and free
carbonic acid can be almost all driven off by preheating.r In
large industrial or civic supplies it is more economical to

remove most of the free carbonic acid by aeration, or it can be

neutralized with lime or soda. By this treatment as well as by

1 Journal of the American Water Works Association, by Frank E.Hale,
Vol. 26, No. 10, October 1934,
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the use of a number of boiler waﬁer compounds on the market the .

acidity of the wafer can be neufralized, raising its alkalinity

to the desired pH value.,




AKALYSIS OF SURFACH WAUERS

Sample No. / 346 347 - 345 348 349
Date of sempling : June 5 Sept. 27  Lpr. 13 June 5 Sept. 29
Svurce : Ottawa river : Ste. Lawrenee river St. Lawrence
. : : river
Lucality . Hawkesbury Montreal -~ Montreal
Semple cullected Depth sanaple at 20 feet Intake pipe livntresl Intake pipe
midstream water works Verdun ° }untreal Water

Yourks Verdun

Gauge high nean high high " mean

Temperature 16°C. lg°g. 4vC. 15;ci IB;C.
pH - 6.8 : hd 704 . 5
Dissulved uxygen cc. per litre ¢ 6.5 ' 6.6 9,6 - 7.0 6.0
Free carbunic acid (COz) Pepem. 3.0 2.0 : 2.0 1.0 none
34 Turbidity " "o 15.0 8.0 20.0 7.0 6.8
T Colour "o 45.0 40.0 30.0 5.0 5.0
: Alkalinity "onon 22.5 45.0 57.0 73.0 87.6
Suspended matter ' o 11.8 9.4 13.0 4.5 11.3
Total dissvlved sulidw wonn 67.1 84.3 . 114.6 - 144.7 160 .5
Silica (SiOg? o . nonon 5.6 6.8 . ' 1.8 : 5.4 1.3
Iron (Fe) oo .35 35 06 . .16 .16
Celcium (Cz) "o o 9.8 16.5 24.8 31.5 33.3
Hagnesiun (iig) noon 3.7 . 3.5 6.5 7.0 8.5
Alkelies as Sodium (XNa) S 2.7 . 2.7. 5.0 5.8 10.4
Bicarbunate (HCOz) L P - 52.5 67.2 89.1 106.8 ’
Sulphate (S04) ’ nooom 12.6 6.8 16.2 2z .0 21.4
Chloride (QI? "o 2.0 2.0 9.0 10.0 14.6
Nitrate'(Noa) mew g 1.0 .8 1.0 .2
Hoerdness as \CaCO calculated , : »
Total hardness - "o o 39,7 66.7 © BB.7 107.5 118.2
Carbundte hardness non.on 22,5 43,0 57.0 73.0 . "87.6
Noncgrbonate hardness n n o 17.2 23,7 31,7 34,6 30.6
Calcium hardness AL LI 24.5 - 38.8 62.0 - 78 .8 83.3
- llagnesium hardness W ye o 27.9 26 .7 28.7 34.9




ANALYSIS OF SURF/.CT ALY KS

' Semple Nue - 374 463 464 ) 351 465

| .

{ Date »f sampling Sept. 26  Dec. 20 Dec. 21 June 12 Dec. 24

{ Source Ste. Lawrence river St. Lewrence Lake Ontariv

| river

t .

!

E Lucality Cornwall Kingston Torontu

l Saemple collected Inteke pipe Price Brus. Depth sample Intake pipe Turunto
Pulpnill . 20' 1 mile Viater Works at 90' depth

from shure

Gauge ' 1uw normal+ mean high low
'emperature - 18YC. 4"C. 2OC. 4.57C. 3Ce
pH . 7.8 ‘7.9 749 77 7.7
Dissulved oxygen c.c. per litre ' " 645 8.5 8.9 9.3 8.8
~ Free carbonic acid (cogz) PeDele none n.ne nune none n.ne
é: Murbidity . "onon n.)ne n.ne 2.0 none nune
) Culour "won o none ' nune nene none n.ne
" Alkalinity voon 91.5 92.5 94.0 90.6 92.5
. Suspended matter wowowo 1.7 2.6 3.8 1.6 4.2
“utal dissulved sulids drled at 180''Cem n v 150.6 160.3 161.8 169.8 160.0
Silica (8102) "o on 1.8 1.0 2.2 2.1 2.0
Iron (Fe) I TR .06 03 03 05 .06
Calcium (Ca) - "o 35.5 36.4 37.0 3843 37.5
ilrgnesium (1g) ' ' tton o 8.5 9.0 11.0 9.1 8.5
Alkalies us svdium (Na) "o on 9.0 10.2 ©10.2 9.4 9.1
Hydrucarbunato (HCO3) "owon 111.6 112.9 114.7 "110.5 112.9
Sulphate (S0,) wonon 21.2 22.0 22.0 28.0 23.0
Chloride (C].‘f "t onon 16.0 16.0 16 0 15.5 l16.5
Nitrate (N03) "wonon .6 b o4 .9 b .
Hardness a3 CaCO calculated: "o ono ,
$utel hardness wnon 123.5 127.9 125 3 133.9 128.7
Carbunate hardness wonow 91.5 92.5 7 94.0 50.6 " 9245
Nuncerbunate hardness ' BT 21.5 34.4 31.3 42,1 ' SLe2
Calcium hardness "oson 88.6 91.0 92.5 95.8 93.8

lagnesium hardnecss . wonon 34.9 %3649 32.8 38.1 34.9
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/NALYSIS OF SURFACI VAT RS

Semple N 350 466 354 3563 * 356 357
Date »f sampling June 11 Dec. R4 June 15 June 16 June 18 Aug. 5
Source ’ ) Lake Lrie Detroit St. Clair St. Hary's river
river river
Lucality ' Fort Erie Windsor Point Edward Sault Ste. larie
Sample cullected Midstream Niagsra Intake pipe Intake pipe Intake pipe at
river 20' depth “indsor Vater Works 12' depth
, _ Water Vorks above rapids
Gouge . Hean mean mean mean mean low
temperature 18C. 4vC, 184C. 17C. 16''C. 18%¢C.
pH . 7.6 7.9 8.1 8.0 7.5 7.5
Dissulved uxygen cc. per litre 5.4 9.0 7.2 6.2 6.5 6.0
Free carb nic acid {C0p) PeDema nme none . nuone none 1.0 1.0
Turbidity ) ALY 3.0 30.0 7.0 none n.ine none
&b Colour e 5.0 15.0 nune none none nune
M Alkalinity " on 96.0 92.5 83.5 82.0 45.5 41.0 .
! Suspended matter nowon 6.0 33,5 9.3 1.5 2.5 1.8
Total dissuolved solids dried at 180YC. n n n 170.4 160.2 126.4 126.0  66.9 57.5
Silica (SiOg) _ "oon .6 2.8 6.7 . 9.1 2.8 3.1
Iron (Fe) : o 06 .08 .06 .06 -06 .07
Calcium (Ca) v . 39.5 37.0 ' 30.5 29.0 17.0 15.0
iegnesium (Mg) wowon 10.3 8.9 9.4 8.5 4.0 3,7
Alkelies as- godium (Na) "onon 9.8 9.3 5.5 3.3 2.2 3.1
Hydrocarbonate (HCOz) w1700 112.4 101.9 100.0 55.5 " 45.9
Sulphate {S04) Semw . 2646 24,7 16.6 18.5 6.2 5.1
Chluride {Cl) s 16,56 13.0 4.6 3.5 2.0 1.5
Nitrete (N05) : wonon 9 .5 o4 .9 1.1 .9
Hardness as CaCO calculateds .
Tutal hardness = "o 141.0 129.0 114.7 107.4 58.9 51.2
- Cerbonate herdncss "o 96.0 92,5 - 83.5 82.0 45.5 41.0
- Noncarbunate hardness "o 45,0 36.5 31.2 25.4 13.4 -~ 10.2
Calcium hardness noeow ~ 98.8 92.5 76.3 72.5 42,5 7.5

Megnesium hardness Lo 42,2 B6e6 28.4 24.9 16.4 13.7
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Sanmple No. 359 375 - 382 467 355 377
Date f saupling kug. 4 Sept. 23 June 14 Dec. 23 June 15 Scpt. 22
Surce _ Lake Trent Grand river ?hanes Lake
Superior river river Sincue
Locelity 4 miles 1 mile v Brantford Chathan Beavertun
3 : ' svuth of abuve
Purt Arthur Trenton
Sample collected : 18' depth  Intske pipe Depth sample 6' Lt Water 2 miles
Hine and Dauch uvne nile above Vourks nid- from shore
Paper ilill Brantford strecam depth depth sample
o ‘ sample 10' . 20°' '
Gougo Low mean mean low nean nean
Tempereture 10YC.  18vC. 279¢, 52C. . RIVC. 13vC.
pH 7.3 -, 7.2 7.6 7.8 8.0 8.4
Dissolved xyeen cc. per litre 8.1 6.7 6.8 8.5 6.2 8.0
' | Frce carbonic acid {C0p) pPep.m. 10 none none none none - none
I~ furbidity . . v n  none 8.0 1.5 10.0 15.0 - 4.0
™ Coloar "o " none 15.0 25.0 25.0 10.0 none
Alkalinity ) ' . n o 46,0 84,5 191.6 253.5 201.0 109.0
Suspended matter "on o4 10.3 3¢5 14.4 18.7 8.4
istel dissolved solids dried ot 180°C. ™ " " 66.2  128.7  3%1.6 539.0 342.1 157.2
Silica (Si0p) muon 5.3 5.7 3.4 6.5 5.1 3.6
Iron (¥e) : toton .04 .07 .04 16 .06 .04
Coleium (Ca) ~ o 15,7 35.0 86.5 12::.0 . 76.8 42.0
iingnesium (i1g) o 4,0 4.5 R3.3 28,2 18 .4 4.1
Alkrlies as svdium (Na) mnn 3.8 4.1 11.4 16.7 16.1° 8.0
Hydrocarbonete (HCO3) | w573 103.1 R33.6 309.3 245.2 133.0
Sulphate (804)‘! ‘ "o o 6.4 13.0 111.0 148.2 54.0 18.0
* Cnloride (C1) wnos 1,5 1.2 10.0 15.0 23.0 4.5
Nitrate (NOg) "o 4 2.2 2.7 .9 o5 1.1
Hardness as d@CO celculated: nonon
Twtal hardness . woon 58.3 10640 311.8 420.6 267.4 ~ 121.8
Carbonate @ardness moen 46,0 . g4.5 191.5 253 .5 201.0 . 109.0
N»ncgrbunate herdness st 12,3 21.5 120.3 7 167.1 66 .4 12.8
Celcium halrdness Smonon 39,3 gu.§ 21645 %06.0 192.0 105.0

Magnesium hardness ft 001 18.5 18.5 95.5 : 115.6 75¢4 l16.8




AFALYSIS OF SURFACH VAL RS

Sample Hoe - 364 363 361 362 - 358
Date vf sampling Aug. 9 Aug. 27 fug. 1 lug. 2 June 23
Source Lake Leke Lake Nipigm ~ Rainy
. Nippising Temiskaming Kenogamisis river river
Locality Sturge.on .Haileybury Geraldtion Nipig-n Fort
. Falls Francis
Sample collected , 2 niles from 1 mile from Intake pipe Ce.P.R.  Intake pipe
shure, dcpth  shore, depth  at Hsrd bridge Fort Francis
sanple 20 ft. sample 15 ft. Rock Gold depth Pulp i1l
. Mines 7 fv. semple
. . depth 10 ft.
Gauge mean mean mean - mean mean .
: Temperature 26%C. R74C. 20+C. "~ 20Vc. 18+C.
. u! pH ) N 7.1 6.7 7’6 800 608
T Dissvlved oxygen cc. per litre 6.7 6.8 6.7 6.5 6.5
Free carbunic ecid (COp) PeDelle 1.0 2.5 none none 2.0
Turbidity nworw none ‘none nane 2.0 n.ne
Colour ' moeon 35.0 75.0 70.0 20.0 40.0
Llkalinity S 19.5 12.5 tdeb 82.5 23.5
Suspended matter "onon 1.9 3.8 2.6 4.0 2.7
Total dissvlved sulids dried at 180YC. " v * 53.2 5047 106.1 108.9 64 .8
?ilic? (§102) monon 5.5 1.4 6.1 9.4 4.8
ron Fe ' . "N v14 008 l04 .05 010
Calcium (Ca) "o oo 7.0 7.5 R3.0 8.2 9.2
agnesium (ilg) "oston 2.9 2.8 5.2 4.8 3.2
*Alkalies as sudium (Na) "onow 4.5 1.1 5.0 648 7.2
Hydrocarbonete (HCOz) "o 23.8 15.2 7846 100.6 28 .7
Sulphate (S0,) "o 11.7 5.8
8.9 5.3 8.2
Chloride (Cl "o on 2.0 1.0
Nitrate (XNOg o . 1.5 10 1.5 1.2
Hardness as'CaCO crlculated: "o ot 1.1 v ot & «5
‘Twtal hardness won o 29.4 30.3 78.7 89.6 36.1
Carbonate hardness "o o 19.5 12.5 64.5 82.5 23.5
Nonecarbuonate hardness oo 9.9 18.0 14.3 7.1 12.6
Calcium hardneas "o 17.5 18.8 57.6 70.5 23.0
llagnesium hardness "o e 11.9 11.5 £21.3 19.1 13.1




ANALYSIS OF SURFACH AL RS

Sample Nu. 360 376 365 368 367
.I)ate of ‘sampling . July RS9 July 29 Aug. 29 Sept. 3 Scpte 1
Surce Lake of Wabiguun Abitibi lattagami Ground Hug
the Wuuds river river - river river
Lucality Kenora Dryden Iroquuis Smooth Smoky
Falls Ruock Falls
Sample cullected Intake pipe Intake Intake Intake Depth sanmple
: Kenurs Paper pipe at - pipe at pipe at at dam of
ilills Pulp :lill Pulp liill Pulp 11ill power plant
Gauge high mean mean low low
Temperature 23"C.’ - az2vc, 17Y¢c. 20*C. 20"C.
. pH 7.4 7.3 . .
d, Dissolved vxygen cc. per litre 6.0 6.1 Z é ;'; 6';
r\ Free carbonic acid (CO2) DePelle  trgee , ) ’ ‘ o
! furbidity nowow n-ne 3.0 3.5 5.5
Colour nowow e 2.0 20.0 none none
Alkalinity ' "o ow 28-8 20.0 200.0 100.0 130.0
Suspended matter nonow o Gi'g . 415 41.0 47.5
Tutal dissvlved sulids dried at.180C." " " 35:3 105.5 1?;'2 82'2 122'%
" onon . hd . . o
SiliC? (8102) wn o 1.2 o 3.9 16.0 5.5 5.4
Irli’ni Fezc ) . " oo 020 005 7.50 : 022 . ) .18
Calcium (Ca) : oo 14.5 28.0 17.5 16.0 19.5
Megncsium (Mg) "o 4.5 3.7 7.4 3.7 . 5.4
Alkalies as sodium (Na) o 3.0 4.6 5.8 4.5 4.7
Hydr;carb-)nat? (HCO3) . " ow o 57.3 78.1 50.6 50 .0 58.0
i |5 R
Hitrate (NOZ,) ' " onon 1’3 i-g 1.2 1.0 1.5
Hrrdness as. CaCO calculeted: . ) -6 -5 -5
RN h nonon P
e borancae o e T me e
Noncarbunate herdness » ‘: :: ': 7:8 | fg.g gé:g ‘lki.g gg.:
Calcium hardness mner 3643 62.5 4%.7 40.0 26.8

L1 1 B} )

Magnesium hardness 18.5 15.2 w0 .3 15.2 22.1




ANALYSIS OF SURFACH VAT RS

cemple No. 369 366 370 371 372
Date of sampling Sept. 2 Aug. 29 Sept 4 Sept. 9 Sept. 15
Source Ground Hug  Kapuskasing Pearl Dufault Mc'favish, Gull
‘ river river lake lake ~and Victuria lake
Locality Fauquier Kapuskasing wimmins 7 miles Kirklend
north of Lake
‘ ‘ Noranda ,
Semple cullected 3 - Depth sample Depth sample Intake Depth sample Conpusite
‘ : ‘ 6' midstream at dam 6' pipe 18' 2 niles depth
‘MeIntyre  fron shure sample
Iline on rvad 46
Gauge low low nean ‘ mean nean
Temperature A - 209C. + 19Y¢C. 20YC. 18VC. 14Yc.
. pH . o ) ) 7-5 702 8-1 A 608 7.2"
1 Dissulved wxygen cc. per litre 6.0 _ 5.3 6.6 7.0': 7.6
S Free carbunic acid (COp) pepem. 330 4.0 1.0 v 3.0 2.0
I Turbidity wew 10.0 none 10.0 none nune
Culuur - , #wnon 70,0 140.0 60.0 40.0 25.0
hlkalinity ‘ - . woenw 53.0 62.0 68.5 11.5 35.0
Suspended matter "t 14,0 2.0- - 15.0 = 1.2 T .8
Total dissvlved suvlids dried at 180YC. ' " % 100.0 124.1 419.0° , 69.6 : ' 72.9
Silica (SiOz) v w54 7.7 be3 3.3 1.8
Iron (Fe) s o BALEALE 20 .12 T W1l 012 01l
Salcium (_Ca')' L "o o 18,0 24.3 66.0 10.0 15.4
Magnesium (lg) : wwon 4.5 8.1 19.5 3.9 5.0
Alkalies as svdium (Na) w30y 5.4 31,3 4.0 3.1
Hydrocarbonate (HCOz) wun 64.5 75.6 - 83.6 14:0 43.9
Sulphate (S0,) wauon.o 57 5.2 186.1 38.6 11.1
chioride (1 - . nwwo 1.5 1.2 25,5 1.5 1.1
Nitrate (Nog) o Cmew 9 " 3.5 1.1
Hordness as CaCO calculated: "ouon . . B )
wotal hardness nwon o g7.3 92.2 245.0 . 41.0 59.0
Carbunate hardness | nmnow 53,0 62.0 68.5 ~ 11.5 35.0
Iwnc?rb-.mat_e hardness : wen 24,3 30,2 176.5 30.5 24.0
f)alcmm havrdness " o488 59.0 165.0 25.0 38.5
}Magnesium hardness . B 18,5 33.2 80.0 16.0 20.5




ANALYSIS OF SURFACE 'VAT'RS

Sample No. 378 379 380 381 382
Date of sampling June 25 June 28 July 27 July 5 July 21
Source _ Red river Assinibuine Lake Winnipeg Svuth Saskatchewan river
Locality ) Winnipeg Brandon Gimili Medicine Hat  Saskatoon
Sample cullected Depth sample Depth sample Depth sample Depth sample Intake pipe
6' 1 nile midstrean 5'* 2 miles midstream at at Vater
above city 6' at Water fpruym shore Water Works Vurks
limits Wforks )
Gauge . " mean mean mean mean low
Temperature ' 25Y¢C. 23°¢, 20Vc. 23%¢. 24°%¢.
H 8.0 8.3 7.7 8.4 8.4
issulved uxygen cc. per litre 6.5 6.3 6.2 6.8 . 645
Free'carbonic acid (002) Dep.M. none : none none - none none
i{ Turbidity " 40.0 18.0 43.0 70.5 . 50.0
F Colour o 70.0 40.0 40.0 10.0 10.0
I Alkelinity ne 182.5 225.0 76.5 107.0 114.5
Suspended matter mown 47.3 19.8 61.8 77.2 " 6640
wgtal dis§u1ved sulids dried at 180YC. x : : 864 .4 585.0 150.3 150.8 175.1
Silica (Si02) .o 14.8 18.3 19.2 6.9 ‘ 3.2
Iron (Fez . . .34 .04’ 40 .05 .08
QaICiurEl Ca) Cwww 9840 83.0 25.0 34.0 37.5
Magnesium (Mg) . 40.0 38.0 9.2 10.0 13.0
Alkalies as sudium (Na) e 134.3 43.9 9.8 7.5 = 10.0
}gcllr;cirbx(mgte (11003) Lot ezRl 274.5 93.3 130.5 1139.7
ilphate {504) - 202.0 192.1 21.2 25.5 36.0
Chloride (C1) T 211.5 10.0 6.0 1.5 1.2
Nitrate (NOgz) o 9 1.2 1.0 5 .2
Hardness as CaCO calculated : : ’
Tutal hardness "nonon 409.0 363.3 100.2 126.0 - . 147.1
Carbunate hardness. ron o 182.5 225.0 76.5 107.0 114.5
Noncarbonate hardness "owon 327.5 138.3 23.7 19.0 33,6
Calcium hardness , ronon 245.0 207.5 62.5 85.0 93.8
Magnesium hardness ‘ "non 164.0 155.8 37.7 41.0 5343




ANALYSIS OF SURFACH WATHRS

Semple Nu. ‘ : - 383 384 385 386 387 388
Date of sampling July 17 July 22 July 14 July 13 July 13 July 10
Source .  North Saskatchewan Red Deer Bow Elbow Columbia
‘ - river river . river river river
Locality Edmonton Prince Red Deer Calgary Gulden
Albert . . B. C.’
Sample cullected ' Intake pipe Intake Intake Intake pipe Midstream Midstream
‘ at Water pipe at pipe at No. 2 depth depth
~ ' Works Water Viater . Pumping sample 6' sanmple 8'
Works Works Station
Gauge high high mean mean mean . mean °*
Temperature - . 13YC. 21Y¢. 18°c. 18Y¢C. 17°c. 19Y¢.
, Dissulved oxygen co. per litre 6.0 6.5 7.2 7.0 7.1 647
o Free carbonic acid (COp) PeDeMs  nune none none none none none
=lf Turbidity - _ "o 3000.0* 200.0 5.8 10.0 5.8 90.0
Colour wrn 15,0 , 10.0 none 5.0 5.0 5.0
Alkalinity ' "Mw 109,0 94.0 123.0 97.0 - 127.0 55.5
Suspended matter "N 2500.0 199.5 . 943 12.9 7.2 - 92.0
fotal dissvlved svlids dried at 180YC. ® 172.8 132.8 180.3 145.6 207.7 - 88.3
Silica (S§iop) "Tto11.8 10.9 6.1 9.4 11.8 3.8
; Iron (Fe) ooone .03 .06 .06 .01 04 +07
Calcium (Ca) | men  ag.s 33.0 35.0 - 35.0 48.5 18.5
. Magnesium (Mg) "t 0.5 11.5 12.3 10.9 13.3 8.0
Alkalies as sodium (Na) nonn 9.2 . 6.5 4.9 3.1 3.7 2.2
Hydrucarbonate (HCO3) "ouwn 133.0 114.7 150.0 118.3 154.9 . 67.1
sulphate (SQ,). . - s Y- 31.3 35.6 26.0 23.1 . 18.0
Chloride (C1f | S 1.2 1.5 1.2 1.2 1.5
Nitrate (NO3) ) T on '2 1.2 ﬁone .2 2 1
Hardness as CaCO calculated: : y , * *
Tutal hardness e 131.9 129.7 137.9 132.2 176.8 79.1
Carbonate hardness mwwnw  109.0 94.0 123.0 . 97.0 127.0 67.1
Nuncarbunate hardness UL 22.9 40.7 14.9 35,2 49.8 12.0
Calcium hardness nuwon 88.8 82.5 87.5 , 87.5 121.3 46.3
Magnesium hardness oSt 43.1 a7.2 50 .4 4e 7 54.5 32.8

‘* After two days heavy rainfall.
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ANALYSIS OF CIVIC VATER SUPPLIES

QUVBEC
. Parts per I1illion
Date . ‘ .
No. sampled Locality and - lethovd of Total  Calcium lagnesium Alka~  Cal- llagne- Irun
» 1937 Suurce vf Supply , Purification. hardness hardness hardness linity cium sium
289 Sept. 12 Amus,Harricana river Filt. Chlor. - 2410 12,5 11.5 14.5 5.0 2.8 0.8
377 April 13 HMuntreal* Sand filtre. 88.7 62.0 26.7 5700 24 .8 6.5 0.06

I St. Lawrence river €hlorination

M ‘ .

T 468 June 5 nonow " wooowmo 107.8 78.8 28.7 73.0 31.6 7.0  0.16
469 Sept. 29 n w v " .n " " 118.2 83.3 34.9- B7.6 33.3 8.5 0.16
483 Dec. 29 Noranda and Rouyn, Chlurination 50.4 . 3943 11.1 9.8 15.7 2.7 0.01

) ‘ -Dufault lake T _ o 7
409 Sept. 12 Valdur, spring Chlorination. 32.1 - 22.3 9.8 12.6 8.9 2.4 -

Chlor. Chlurination; Filtr. Filtration; Cvag. Cvagulation; Act. Carb. Activated Carbon
* Supplies alsu adjacent communities uf a cumbined population of 146,000 inhabitants.




AVALYSIS OF CIVIC WATIR SUPPLILS

ONTARIO
Parts per Million
Date
No. sampled Locality and Method of Total Calcium Magnesium Alka- Cal- Magne- Iron
1937 Source of Supply Purification hardness hardness jardness linity cium sium
389 Aug. 19 Arnprior, Madawaska Alum. Chlor. 54.9 38.5 16.4 . 33.8 15.4 4.0 0.08
: river ' Filtr. ‘
411 Sept.23 Belleville, Bay of Filtr. Chlor. 103.7 84,8 18.9 75.4 33.9 4.6 -—
Quinte
412 Aug. 10 Blind river, wells No treatment 217.4 151.0 66.4 194.5 60.4 16.2 —
391 Sept.22 Bowmanville, wells w.o . 191.6 131.3 60.3 171.8 52.5 14.7 ——
413 June 14 Brantford,Grand Setting basin, 297.6 209.0 -88.6 221.0 83.6 2l.6 0.04
. river Filtr. ' o
iil470 Dec. 23 " " " n " " 420.6 305.0 1156.6 253.5 122.0 28.2 0.16
' 392 Sept.22 Brockville, Chlorination 127.0 89.3 37.7 85.5 ~35.7 9.2 —
St.Lawrence river ) .
479 June 15 Chatham and Chatham Double Cosage. 267.4 192.0 - 75.4 201.0 76.8 18.4 0.06
; o Tp., Thames river "  Chlor. C
\ : : Filtr. Alum
393 Aug. 28 Cobalt, Lake Chlorination 70.7 47.3 23.4 48,7 18.9 5.7 ——
" ‘ Sasaganiga S ' : , .
394 Sept.23 Cubourg, Lake Ontario Pressure Filtr. 127.9 91.0 3649 93.8 3644 9.0 ——
' - o S Chlorination ' : ' s _
.395 Septe 3 Cochrane, well ~ Chlorination 3l14.1 . 235.0 79.1 300.0. .94.0 19.3 -—
396 Sept.25 Cornwall ’ Chlorination 128.7 93.8 34.9 90.2 37.5 8.5 0.06
- - . *St. Lawrence river L )
472 Dec. 21 " .M AL Chlorination 127.9 91.0 3649 92.5  36.4 9.0 0.03
414 July 11 Fort Erie, Lake Erie Chlorination 121.5 85.8 3547 87.0 4.3 8.7 0.06
473 Dec. 24 " L " " Chlorination 129.0 92.5 3665 92.5 37.0 8.9 0.08

* Supplies Cornwall Tp.




ANALYSIS OF CIVIC WATER SUPPLIES

ONTARIO (cont.)

Parts per Million

Date : : .
No. sampled Locality, and Method of Total Calcium Magnesium Alka- Cale MNagne- Iron
1937 Svurce of Supply Purification hardness hardness hardness 1linity cium sium
415 July 11 Fort Francis, Gravel Filtr. 25.8 14.3 11.5 7.0 5.7 2.8 ———
: Rainy Lake Chlorination
416 Aug. 3 Fort Williem, No treatment 18.7 12.5 6.2 none 5.0 l.5 none
Loch Lomund Lake :
397 Sept.l? Haileybury, Lake’ Chlorination 32.2 21.5 10.7 11.3 8.6 2.6 0.08
Temiskaming Filtration )

417 June 11 Hamilton,*Lake ~ Rapid sand 129.1 93.8 35.3 117.3 37.5 8.6 - -—
J\ ‘ Ontariv Filters, Ammonia, ‘
:f ' Chlorination

482 Aug. 29 Iroquois Falls, Chlorination 74.0 43.7 30.3 41,5 17.5 7.4 7.50

. Abitivi river Filtration '

398 Aug. 31 Kapuskasing, . Coag. Alum, 112.3 - 93.0 19.3 52.3 37.2 4.7 —

. . Kapuskasing river Lime, Chlor.
. 399 July 29 Kenora, Lake of Chlorination 68.5 41.0 27,5 19.9 16.4 6.7 0.20
: ‘ - the Woods
400 Sept.24 Kingston, Lake - Chlorination 125.9 91.0 3449 92.3 36.4. 8¢5 ———
: Ontario ‘
474 Dec. 21 " " " Chlorination 125.1 . 92.5 3246 94.0 37.0 8.0 0.03
401 fug. 8 Kirklend Lake, Chlorination 50.2 35.8 14.4 33.8 14.3 3.5 —

Chain of lakes,
Victoria, Gull and
McTavish

* Supplies Burlington Beach and Dundas
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ENALYSIS OF CIVIC WATER SUPPLIES

chere river

ONTARIO (cunt.)
Parts per Million
Date )
No. sampled Locality, and llethod of Total Calcium Magnesium fLlka- Cal- llagne-= Iron
- 11937 Svurce vf Supply’ Purification hardness hardness hardness linity cium sium
418 June 14 Leanington, wells No treatment, 3:6.) 218.0 118.1 327.3 87.2 28.8 —
‘ Chlorination
of emergency
supply from
LakelErie
419  lug. 10 Lindsay, Scugog " Chlorination v 149.2 116.1 33.2 111.5 46.4 8.1 —
river Filtration :
1 ) . -
. \_:?_402 Sept.23 Napa.nee, Napa.nee Acto Carb. 131.4 9505 34.9 10008 38.6 8.5 o
i river Filtr. Chlor. '
403 " 16 New Liskeard, . No treatment 326.5 176.8 149.7 240.9 70.7 36.5 ——
wells - ' ) .
420 Aug. 10 North Bay, Trou Chlorination 18.6 10.8 7.8 4.7 4.3 1.9 —
_ Lake . o ’
404  Sept.22 Oshawa, Lake Rapid sand 127.4 93.8 336 93.0 37.5 8.2 —
SR Ontario Filtr. Chlor. '
‘421 Aug. 10 Orillia¢Laké» Pressure Filtr. 117 .8 90.3 27.5 95.2 . 3661 6.7 ——
K Couchiching Chlurination : :
405 "oo22 Pembroke, Ottawa Chlorination 26.8 15.3 11.5°  30.0 6.1 2.8 —
river
408 " 3 Port Arthur, Lake - Chlurination 60.8 44,8 16.0 51.0 17.9 3.9 0.04
» Superior ,
477  June 11 Port Colborne, Chlorination 141.0 98.8 42.2 96.0 39.5 10.3 0.05
) Lake Erie '
407  Aug. 19 Renfrew, Bonne- Chlorination 58 o4 37.5 20.9 43.3 15.0 3.9 —
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ANALYSIS OF CIVIC WATER SUPPLIES

ONTARIO (cont.)

Parts per Million

Date . .
No. sampled Locality, and Method of Total Calcium Magnesium Alka= Cal- Magne- Iron
1937 Source of Supply Purification hardness hardness hardness 1linity cium sium
422 June 15 Sarnial, Lake Huron Chlorination 89.5 60.8 28.7 77.8  24.3 7.0 0.05
423 " 18 * Sault Ste. Marie, Chlorination 53.4 35.8 17.6 4.0 14.3 4.3 trace
' Wells at Steelton , ’
j 424 " . Sault Ste. Marie, Chlorination 45.3 3045 14.8 34.5 12.2 3.6 trace
St. Mary's river
425 Aug. 8 Sturgeon Falls, Filtr. Chlor. 27.0 14.3 12.7 13.6 5.7 3.1 trace
: Sturgeon river .
426 Aug. 9 Sudbury, Ramsay Chlorination 383 22.3 16.0 11.1 8.9 3.9 . ——
t lake
£;1480 June 12 Toronto?, Lake Filtr. Chlor,. 133.9 95.8 38,1 90.6 38e3 9.3 0.05
l Ontario o
481 Dec. 25 " " " " " 128,7 93,8 349 92.5 375 845 0.06
408. Sept. 4 Timmins,3 ) Chlorination 52.5 34 .0 18.5 3045 13.6 4.5 0.22
C . Mattagami river v
427 " 23 Trenton, wells No treatment 247.2 200.0 47.2 203 .6 80.0 1l.5 ———
410 - " .22 . VWhitby, Lake Chlorination 136.2 99.3 3649 98,1 39.7 9.0 ——
Ontario
428 June 15 Windsor4 Detroit Rapid sand 99.8 67.0 32.8 85.9 26.8 8.0 ———
I “river ' Filtr. Chlor. ’ ‘
l. Also supplies Puint Edward : »
Re " " Forest Hill, Leaside, Long Branch, Swansea, Yurk Tp. with combined population of
88,000 inhabitants
e voooon Schumacher and Tisdale
4, " " Riverside and Tecumseh




ANALYSIS OF CIVIC WATUR SUPPLIES

MANITOBA
| - —
] Parts per lMillion
% . Date : ' -
; Nu. sampled Locality and Methud of Tutal Calcium Ilagnesium Alka- Cal- Magne- Irun
1937 §ource uf Supply Purification hardness hardness hardness linity cium gjum
| 429 June 28 DBrandon, Assinibuine Pressure 368.9 209.0 169.9 230.0 83.6 39.0 0.03
river Filtr. Chlur.
430 July 26 Dauphin, Dauphin Dam :
‘ supplied frum v treatment 220.5 145.5 75.0 247.9 58.2 18.3 0.07
. Edwards lake '
E? 431 " 25 Neepawa, White Mud Alum. Filtr. 298 .8 198.3 100.5 322.4 79.3 24.5 ———
1 river Chlurinatiun :
432 June 27 Portage La Prairie, Sand Filtr. 331.7 194.8 136.9 26243 77.9 33 .4 ——
' Assiniboine river - Chlurination :
433 July 28 Selkirk, wells No treatment 662.4 245.8 416.6 585.0 98.3 101.6 R0.24
434 June 26 Winnipeg*, Shual Chlorination 86.1 59.0 27.1 79.5 23.6 6.6 0.04
leke -

* Alsu supplies: East Kildunan, St. Buniface, St. James, St. Vital, %ranscona and Tuxedv uf a
combined pupulation of 57,000 inhabitants.




ANALYSIS OF CIVIC VIALYIR SUPPLIIS

SASKATCHEWAN
Parts per 1lillion
Date
No. sampled Locality and tlethod of Tutal Colcium liagnesium  Alka- lMagne~ Irun
1937 Source of Supply Purification hardness hardness hardness linity siun
435 July 20 Biggtr, wells Alum, Filtr. 420.0 300.3 119.7 411.5 29.2  0.20
Aeration
436 June 29  IEstevan, Lung Sand Filtr. 232.4 116.0 116.4 275.8 28 .4 0.12
Creck Alum, Aeration,
Chlur. Svda
437 July 24 Konsack, Sand Filtr. 427.7 246.5 181.2 316.8 44,2 trace
Assiniboine river Alum, Chlor.
&\458 " 5 Maple Creck, springs Nuv treatment 297.1 166.3 112.8 270.5 27.5 trace
=,~“ 439 " 22 Melfurt, Melfort Alum, Filtr.
Creek Chlor. inter- 276.2 123.3 1562,9 288.0 3743 0.07
mittent copper
sulphate
440 " 23 Melville, C.N.R. Alum, Filtr. 277.5 120.5 1567.0 289.4 38.3 0.07
' Dam Acte Carbon
Chlurination
441 " 3  Muose Jaw, springs Chlurinatiuvn 467.2 311.8 155.4 321.5 37.9 0.45




ANALYSIS OF CIVIC WATER SUPPLILS

SASKATCHEWAN (cunt.)

Parts per IHilliun

Date
Nu. sampled Locality, and lethud of Total Calcium Magnesium Alka-  Cal- Megne- Irun
1937 source uf Supply Purificatiun hardness hardness hardness linity cium sium

| 444 July 20 North Battleford, No treatment 235.2 152.8 82.4 216.1 61.1 20.1 0.60
: wells un bank uof .
? North Seskatchewan
3 river

445 w21 Prince Albvert, Sedimentation, 125.0 84.0 41.0 122.5 33.6 10.0 0.05
i é; North Saskatchewan Alum, Filtr. ‘
; ml river Chlorination
‘ ! : :

446 " 3 Regina, wells and Nu treatment 673.4 37543 298.1 412.5 150.1 72.7 0.04
] springs Chlor. necegsary .
, 447 "o2a1 Sagkatoon, Suith Alum, Filtr. 137.1 87.5 49.6 152.3 35.0 12.1 trace

Saskatchewan river Cilor. ferrous B
Sulphate, Lime
j 448 " 4 Swift Current, Alum, Piltr. 230.6 56.3 174.3 171.3 22.5 42.5 trace
Swift Current Creek  Chlurinativn
449 June 29 ¥Weydburn, wells N treatment 473.6 290.3 183.3 3353 116.1 44.7 12.30
443 July 24  Yurkion, wells No treatment 569.3 300.0 269.0 498.3 120.1 65.6 0.26

PR R A SR ST



ANALYSIS OF CIVIC WATER SUPPLIES

Parts per Million

Locality, and Method of Total Calcium lMegnesium Alka- Col- Magne-
Source of Supply Purification hardness hardness hardness 1linity cium sium

Banff, }Mountain o treatment 156.6 104 .5 52.1 135.4 41 .8 12.7
stream -

Coleman, wells o treatment 145.7 103.5 42,7 133 .5 41.4 10.3
Calgary, Glenmore Alum, Filtr. 175.0 119.8 56.2 124.0 47.9 13.7
reservoir Chlor. Activated

Carbon _ _ .
Drumheller, Red Filtr. Chlor. 250.2 167.0 83.2 240.8 66.8 20.3 0.39

Deer river
Edmonton, North Alum, Cuage 140.8 44,3 64 .8 38.6 10.8 slight

Saskatchewan river Filtr. Chlor. trace

Lethbridge, 014 Man Alum, Coag. 117.6 5 42.6 106.5 30.0 10.4 slight
river Filtr. Chlor. trace

McLevd, 014 Man Alun, Cvag. Filtr. 136.9 43,9 126.3 37.2 10.7 0.04

river Intermittent Chlour. ‘
all year

Medicine Hat, South Alum, Coag. Filtr. 129.9 102.4 33.9 11.0 0.27

Saskatchewan river Chlour.

Red Deer, Red Deer Filtr. through 162.3 139.1 41.8 14.1

river ' cinder bed. Chlour.

Vegreville, wells No treatment 88.5 ' 625.5 2346 7.2

Vetaskiwin, wells o treatment 6.9 491.5 2.1 0.4




ANALYSIS OF CIVIC WAT.R SUPPLILS

BRITISH COLUIBIA

Parts per Million

Date
Method of Toutal Calcium 1Magnesium Alka~ Cal- lagne- Irvn

- sampled Locality, and
1937 Svurce of Supply Purification hardness hardness hardness linity cium sium

Cranbrovk, St. Juseph's Nuv treatment 934 90.0 25.7 7.1 0.05

Creek and Guld Creek

Termie, Fairy Crecek Nu treatment 96.5 84.0 28.6 6.1 0.04

Dam

Kimberly, liark Creek Nu -treatment 8.9 3.9 0.5 0.04

C.M.Se. Reservuir




