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PREFPACE,

Tue following pages contain, somewhat amplified, the sub-
stance of a course of * Lectures on Water Supply " which the
author has been in the habit of deliverity before cerlain classes
at the Institute of Technology. It is primarily as an aid to
engincering and other students at this and similar institutions
thal the book is printed. It is hoped, however, that the book
will be found of service to young enginesrs, to persons in charge
of water works, to water committees, and {to others whe are
interested in the matter of water supply,

The aim is not to present o complete treatise on water supply
for the civil engincer, nor a treatise on water analysis for the
chemist, ner a treatise on mycology for the botanist, and certainly
not a treatise on sanitary science for the physician, but, rather,
to occupy a territory which encroaches on the fields of these and
other professions and which belongs exclusively to no one alone |
—grountd, in fact, with which all who are professionally inter
ested in water supply must be more or less fam iliar.

The metric system of weights and measvres is used, as well as
the English; tables for the conversion of onc system into the
other will be found at the end of the volume. In the nomen-
clature of chemical substances, the old and more familiar terms
are generally—although not exclusively employed—such as car-
bonate of soda and not sodic carbonate, sulphate of lime rather
than sulphate of caleivm.

The author has quoted freely from other works on the sub-
ject, and from his own earlier reparts, now mostly out of print.
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iv PREVACE,

He would acknowledge especial indebtedness to the Reports of
the Rivers Pollution Commission, and to Fischer's chemische
Technologie des Wassers, and regrets that Wolffhiigels Wasser
versorgung did net come to hand wntil the manoscript was in
the hands of the printer.

MASSACHUSETTS INSTITUTE OF Trensoosy,
Boston, Mass,, MWay, 1363



TABLE OF CONTENTS.

INTRODUCTORY CHAPTER.—SOLUTION. ..o v ivenoiss

Solation of aolid subslances. —Satarated ane superssturated solu-
tions.—Condition of mixed solulions.—Various means of haglening
solution—EMects of dissolved solide,—Salulivn of E’agcs_—ﬁupefgﬂ{-
urated soluliong of grses.—Facilitating pesecus solution, —Solubility
of liguids in waler, —DHatinction between salutian and suspension.

CHAI'TER L—DRINKING WATER ANT IMSEASE.......

CHAPTER Il WATER ANALYSIS ot e s veeenneees

Suspended matter, —Hesalved gases~Total solids in solution.—
Chlorine. —ITardness. — Cambined nitrsgen. — Onrnic. maller—
Standurels uf purity, —Popualar testa. —Cnllectinn nf aamplea.

CHAPTER ITI.—REaIN WATER A5 4 SOURCE OF SUPPLY.

Examination of cistern water.—MNatural and artificial ice.—-Chemical

examinalion of ice.
-

CHAPTER IV.—SURFACE WATERS AS SOURCES OF SUP-
L i S A T

Turbidity of streams,—Pollution of streams,—Self-purilication of
streams: —Oxidarion, — Deposition, — Dilution.— Preveation of pollu-
tiom

CHAPTER V.—SURFACE WATERS A3 SOURCES OF SUT-
PLY (conttinpted). .o oooovunoiiany e e

Animal and vegetable life.—Odors and tastes, -——Temperntum—l:.m
amination of sarface walers, —Variation of surface waters.

CHAPTER VI.—GROUND WATER A3 A SOURCE oF 5Ur-
N S S Sir et e e (o e

Methods of utilizing ground water, --Eﬂeth of pumping en greund
water,—Driven wells.—Natural flieation, —Examination of greund
water. —Pollution of domestic wells,—Examination of wells.

FACES
- 16
17— 28
20~ 47

56~ 78

fo-1q

105-132



vi TABLE OF CONTENTS.

CHAPTER VIL—DEEP SEATED WATER A% A SOURCE
O ST PIY L Ve s e aieaiv

Artesian weils, —IDecp wells.—Characteristics and examination of
deep seabed waler,

CHAPTER VIIIL—ARTIFICIAL IMPROVEMENT OF NATU-
R A AR B s S A R e R e
Sedimentation, —3lorage. — Arration, —Filbretion. — Principles of

sand Altration,==Tractical resnles of artificial Hltcstion.—Sand flira-

fon Tn e Waited States,—Advanizges of covered filter beds—Ex-
pense,—ther fiftering materials, — Huugehold Aliealion.

CHarTER IX —ARTIWICTAL |MIMROVEMENT OF NaTy.
Al WATER (contdnmed )

Softening af hard water—Tremporeey hardness, —Dermanent hard-
mess. —Chemical processes,—1Istillation,

CHATTER X.—S50ME GENERAL CONSIDERATIONS, . ...
Quantity and waste. —Conduits and  distdbation pipes.—Service

Elill!‘ﬂ,

BIBLIOGRAPLIY

TABLES FOR CALCULATION St e e et e rmnesemnneenenn

FAGES

133—145

146-180

221-225



INTRODUCTORY CHAPTER,

SOLUTIGN

No water which occurs in nature is pure in the strict chem-
ical sense of the term, but all natural waters, however free from
suspended particles of foreign matter which are visible to the
cye, invariably contain éw sofsiron more or fess of substances
which, in their ordinary cendition, are solids or gases. 1t s
therefore important, in the beginning, to understand some of
the many things which might be said of solution in gencral.

Sefntion af Solid Swistances.

If some pure salt be put into water, efter a time the sall dis-
appears from sight, and becomes incorporated with the water, so
that it is no longer possible to distinguish it by the eye, or to
remove it by ever so fine a filter.  As far as we can make it out,
the change that has taken place is as follows: The ultimate par-
ticles of the salt (the molecules of the chemist) are no longer
held together in a solid mass by that mutual attraction which we
call cohesion, but have become separated from each other and
distributed among the particles {molecules) of the water so as to
form a homogeneous mixture, As far as we can perceive, it is,
indeed, simply a mixture—a mixture of particles of salt with
particles of water—we can discover no chemical change, we can
trace no chemical action between the dissimilar substances, salt
and water. This is an example of what is usually called plysical
solurion. The solution differs, of course, essentially from the
water. The transparency is not noticeably impaired,® but if

* This wouold not be true if, instead of comman salt, we had taken a strongly
colored substance like the permanganate of potash.  In such a cage the strong color
of the solution would percepiibly diminish its transparency ; atherwise the phenom-
ene would be as ahove.




