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Chapter I
L RODUCY LUl

Water is one of ths necessitics to the 1life of a
corxmmity, AS ¢leanliness and health are closely allied, and as
a suply of fairly pure drinking water effectively outs down the
ravages of typhoid and other kindved disecases, hence every munici-
pality should have a publie water suprly of pood quality,

Lixs all other sent: rs of industry in the Orient, Subdburn
Honan at the present, obtains her supply of weter from the river,
open wells as deep as 300 $0 400 fees and filtred rainfall, In many
cases, poople of well-to=d0 have to purehase their water of some
peripatetis vendors at negessarily hich umit prices (adove ten cents
per® 100 pallons), Conseguently, the consumption is much less than
the standurd as in United States,

Singe 1904, Canton has her owvn aystem exoepting Hanan
Sudurd, It was dbuilt by the eombined interests of the City Covernment
and the business men., In 1910 it vas entirely eharged, under the
ocontract of a stock eorporation with an authorised eapital of 2,250,000,
By 1921 1t was found that the system wos poorly manared; then, tle
I'ublis Utilities Departient of Cantom took over the project, |

The finanoilal eondition of Canton for the past five years,
is growing day by day and yeay by yoar. Naturmally a pipe built aoross
the river at present, is no question, dut from the economical and the
water supply standpoint of view for the future it is more convenient

to build a new plant in ionan Suburb, The rsasons are as followsg



1, The filter plunt of Cunton water works is
too smll for the present poPuiation of
897,210 and the future insreasing of
population of 1.560,_000 as estimated,

2, The msize of the main pipe is too small,

Je The system of distridution is wasuitadle
for the large eity as Canton

4, The ecost of the oross river pipe would bve
&8 expensive as the filter and the pumping
plant,

Iagh of the transportation of § hina is earried om dy
bocts in the river, Nocrly all streams are navigables any plan
of doming the tributaries mist de postponed for at lease five
yoars. Obtaining water from the ground soures would sause serious
$rouble with private open wells, especially im the 4&ry season, If
water must de obtained, the only source is from the river, and the
most exonomical is river hottom intake oy open repid sand filter
plan,

SGmerel Survey

Canton is the eapital eity of Kwongtung Provinge and also
an important commereial senter in Southewma China, It is situated in
a delta where the three rivers « the iast, “est and North - meet,

Its location is considered to e a very produstive and fertile piece
of land, Long azo the oity had commmnicotions with other countries;
namely, as neay & ‘hillipine Island, Java and Singapore, and as far as

Europe and .merica. The eity, therefore, soquired its comerclal



importance from a very far orizin, As time went on, it had deen
droving end fommalising those efforts rade to improve it, At present
the increasins of population, the growing of dusiness and the elose
oontact with othep nat ions, sltogether, have made the eity bdesome more
important that it used to be,

The Honan subush, the Southern ssetion of the eity, is
separated by a river (Canton river) from the main oity, In this section
most of the manufagturers and industries are located,

Table “
Population of the City of Centon, is as follows:

Xeax Dopnlation.

1918 821,463
1921 909,120
1922 613, 646
1924 866,621
1925 897,210

Population in onan S uburd.

"able I-a
Yoopr Pépulation,
3918 77,152
1921 73,640
1922 80,168
19:4 86, 630
1925 88,128

In ecorparison betweon these two tables, the total averare
nunber of people livinz in lHonan suburd is about ons-tenth of the

total averare population of Cunton,



In figure I, looking at these, we gan find out how
¥apid the population has insreased and we oan easily estirate that
after 30 years it may amount to 170,000,

Population of different seotions is as followss

Sagtlions Population
1 £0,000
2 56, 000
3 35,000
4 30
170, 000
Chepter II

Wa QIR CONSUDPRINN

The smount of watey is gonsumed propor$ionate to the sise
of the eity; evem in the same city it moy vary ageording to the
weather, the eitisen, cormereial and imdustrial eonditions and the
use of water metors, ’

From the water su;.ly standpoint, we may uvm' the eities
inte four classes; (1) Comrereial eemter or harbor, (2) Industrial
eenter, (8) Collece town and (4) -am eountry, Ailso there are three
different ways of nusing water in a ¢ity, as, (1) Domestis use, (2)
Commercial end Industrial use and (3) Pudblis use, To caleulate the

wate® sup.ly, wearing out of pipe line, ets., would ¢ause & considseredle



dig leakage, this i3 mn inovitable cuse. In order to get an
asgurate ocloulation of its amount of water used, this point should
not be nsglected,

“hose eities where all the consumers installed water meters
in U,Sehe in 1920 ghowed the averars sonsumption per eapita dally, was
troa 60 t0 99 gallons, ihile in other eities whore the instellation
of meters became less than 10 psr oent, the amount was from 137 to 277
gallons per eapita daily, This shows why the eonsumption of water is
different from ity to eity, besause those not having installed meters
usually waste more watey than i3 really nesessary,

As the Publis Utilities Department of Cantom stated, that
if there are more than ten omswiers of water in one house or the
house is furnished with modern showey and wator eloset and gaxden
fountain, it mast bo furnished with wator roter in order $o prevent
the waste of water,

Jarious consgmtion,
I. Domstie Use = We may glassify she users into three oleaases:
(1) rioh, (2) middle and (3) poor. The wealthy hoseholdors use more
watey than the middle olass and the poor use leas than the middle
classg, but aa'ué tinses the ladorers moy us: a considereble amoung of
votor,

Ths A0268t10 use of wator per gapita per day im U.l.4A,
is from 16.8 gnls, to 71 gals, (Sce tadle B) From the different
data obtained it ean be swmerized tiat for a metored supply, the
domastis use for an entire city will run-e ordinerily from about 20
to £0 gallona por doy,



II, Comnereial and Industrial Use -~ “his includes all tihe commergial
and industrial uscrs of wter, he greuter amoumt of tae water ie
used by the restamrants, stores, orsfige bulldincs, hotels, dairy
houses, textile mills and all othors, In tadle (B) is givem values,
ranging from shout 10 rullons to over 50 gollons rer ospita daily and
is fairly representativs,

111, Publio Use == Lhis ingludes tiie use of water by the pudliss as for
stryeot sprinkiing, water-troushs cnd fountainsg fire extinquishing,
sewer flushing und tie flushing of wutor &ins, schools snd other
publie builuin:s, purke and & fow oiher cocasionul uses. Zspesially
the amount used in schools uni vler public duildings, in which
millions of gullous &re often waaiad dully,

In Fall River, lLuass., U.3.i,, the pudlie use of wutor
for 1914 vas desisnuted by the amount per eapita par day as 12,74
gallons and in Clevelund, Chio in 1910 the acrmount was 6,31 pgullons
pe® eapita par day, The averz@ publio use of water in elther Furom
OF UesSehe 48 from 6 to 1B gullous per sapita por day,

Iv. Loes and .uste =~ Some larpe @ity in U,5,i. pave very hich consuwuption
of water (200 to 3U0 snllons per capita daily) and after the installation
of wter ceters, 1t ws found thut the 5:rcat.erApart of the waste wus
&» to the lewiuwuce of pip 1luws and the ocurelcss use of the consumer,
Another Lmportant cause resaltsfrom the poor quality (o» pettin:; old)

of pires, and tne weters Gid pwips hove do:u wued for some yours,



The careless use by the peeple san be eliminuted by
the installation of metors, but these are still minor wastes that we
mst tae into account, &s in general, the whole problem esn dbe
oorrected and the amount of wnter wasted, rreatly doorecsed,

In U.8.4, this leska-e i assumod 88 from 15 to 40

fallons per gapita per doy,

Combining the above estinates for wvarious rurposes, we

have the averupe concurmtion of woter with suitable metor used a8 followss

Table 2,
Gallons per Capits per doy
Kind of Use.
Minimm Maximmus Avera-e
Domestie 20 50 356
Commeraial & Industrial 10 59 30
Fublie 8 15 10
Loss & .umte 15 40 25
Total EO 155 100

The qumtity of vater consured in sertnin of the large

eities of Zurope is stated as follows:

Paris 658 Gallons per oaplta
Hamburg 44 per day
Londzon 39 "

Liverpuol bt "

angterdan Wy »

Copenhzgen 2 "

Dresdon 26 h

Berlin e "

“verar-e 37.85 3



4% resent there zare oniy one-fifth of the toiz) populution
in tho city of Ctmton using wator fron the Kwang=tunge water works, -he
conswption por euplia daily is 20 sullons, It 1s luoes thun fourefifths
ad compered with Uel o (100 dlons por Gupite dally), and is less than
ebovt 17,5 sullouae a3 oxpared with tho averaCe of jurope, .ho main
reoson of those fucis =y bo etuiod as folliurag

1. Jewers;e x sctias are nct qulie wall laid off,

2+ The housing cauditions are not guite properly srranged.

3. ijurity of the householders ovm tnolr wells,

4. The poor class usc wall or river water, Soms peopls use
pblie watar Lor drinkins purpeses and usad wall water for
rashing purpases,

The improveuant of seworc;'e syston 18 pf vital importance
in rozord to the problem of the oity, so the eity cauthorities have been
planning to imporve it, -8 oothods, the comiunlouiion methods have
been im:.roved, T:0 industires snd oozioreos org grewing and 8l1so the
livinz standuxd 49 raisedy 1t 13 so far as my observation is congerned;
I take pi=usure in suying that within the Roxt few years the new
sewarass systom will be oopleted and Lthen Jw pudblie ause of water will
be inorouse:,

4Ls the comuercial and industiricl develope.out sud the
popmduticn in the oity 1s Imsrecsing so pidly, just staved above, the
consuweption of L0 gallcas por ocapita par doy world not Ve taksn as the
real base of the ozloul.tica Jor ims Jutuwre, .8 rawsweble, I shald
estinate thal It wiil bde fulr to tare 57 grllous per eapita yer day,

exoept these ogansioned by fire szrvico,



Yariationg in Consumption

L.Monthly Variations - Jyuring the ycer the high monthly rates of
consunption are usually in the Summer, with more than f.ho usual
sprinkling or lawns, or Vinter, with a high rate for fire protection
(see Table 3). The highest rate is about 1505 of the averuge.

11, Daily Variations = The Geily rate of ths ity of Oantom does not
differ mich between the averuce, Cormercizl rates are quive oomstant,
singe they run their business on Sunday too, exeepting that the
industrial and school uses are almost nothing on Sunday., Domestia use
is generally greatest on the day of the miaddle snd the end of eagh month,
Generally the high daily consumption of 156 gellons per oapita (1307)
in addition to the aversge, will be quite suffleient,

111. Hourly Variations == Usually the hizh rate of eonsumption in Canton
1s generally fyom 7 A.M, to 12 4A,K, and from § P.M, to 10 PN, Within
these tea hours, the rates are sbout 150 pereent of the average daily.

IV, Pire Consumption == The amount of vater used for a fire may be seversl
_¢imes the total consumption for a day, and the maxismm water conswmption
pow minate during the fire, may be many times the rate per minute of
ordinary consumption, SO the consumpticn for large fires mst then bde
oconsidered in addition to the rute stated above. i
Eash fire streanm throws 250 gallons per mimte, as required
by the Fire Department of the City of Cantong also the duration of the
fire consumption has been estimated &t about 4 hours followed in 3 aays

as & miximmm for the full number of streams,



Table 3

_Repart of rirae braping 192 oA Xod.

Yo, 0f Fires Laos of Houses by Fire
Your louth Dissogpardiul Liguting Whole Halft
1922 Jan, 8 0 61 é
Fob, % 0 3 S
ey, 3 p | 1 p §
Anry 4 0 19 3
o 4 0 2Z2 2
June i ) § ) § 1l
July 0 0 0 0
Aug, 3 0 8 1
Sopts é 0 18 6
Oct, 6 v] 6 1l
Tov, 10 0 59 11
oY T 9 J 21 8

-

—

?

——

1823 Jan, 4 4 lce 2
Fele ] 2 K 2
ny, 8 b4 b b
LpPe 6 1 8 1
ey 3 2 3 3
June 2 1 33 1
Jay 4 0 b 2
FiR) I oM 5 s} o7 4
Se.te ) 0 3 3
Ot 13 0 8 B
Yov, 15 0 370 6
Des, 7 1 10 S
Total 77 13 648 40

10



Murber of Fire Streums Hoquired.

By the formls of the ..mwricun Nutionol Board c¢f Fire

Undsywriters,
Q= 1020/X (1—-0lJX)

vhere @ = fire flow in rollons ver mimte and x = population in

thousands.,
Q =1020J170 (\—-01vT70)

=11,§36.2 gallons per min.

11,536.2 - 250 =46 Streams.

In this orse form 30 streamn in dusiness sestion ond 16

streanis In ruaidenti:] geatiom,

gonplurjon
muantity of witer nesded d:ily, includine fiie robection,

repuirensnt on the basis of a four koiwr fires

MeGaDe
AVurace eoneurmiiun s 50 x 170,000 = 8.5
Summe® & Wintep " s 8,500,000 x 1,235 10,2
Baximus daily " - ¢£,500,000 x1,8 = 11,06
Unximam hourly " ® 8,520,M0 x 1,8 » 2,75
Fire oonswmiion <= 250 x46 x 4 x 60 = 2,75

(avern~e oonsuaticn = 5903 gallons nox min,)

11
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Chapter 111

SOURGE &F SUTLY

Livostlx:blous relstivy to sewor:icg and sewarage dispoaal

ooy pecm eLanhial Iasoisnt to tha duties of Lhe D1ty rublie lealth fervice,

but waon A8 18 cocasidurud tiat the surface wuter supplies of the oity
coudtliuta the uuat extousive and mos$ val rdble sources of water supply
for doweilo wd (ndusiricld purposes, it besoincad of ;aluuount importanse
to cuuaing 1030 o oxditions of sursaee wuier wish reforenae to their
pollution, Luds pol.ution 15 uxe -ght aboud primarily o8 a resuld of the
disglarde of lorso qulubities of geworuso {rod variocus mmieipalities,
The woter of sirvsis 16 8150 6..G61ed dotrinentully, by the .isgharpe
into thea of momutueturing vastos,

ulille tihoe prinary obdject of imvostigating the pollution of
etreas is 0 preoerve tocm 50 fur a8 pradticable, as sources of water
su.ply, thure sre also aaxyy otuer evils resultiung from stream poliution,
such &3 odoyr mulsance, the dosiructica of f£ish 1lifw and the renlaring of
the atroas unlit for navi;ution and Llesasure purposes,

e City Publio :cilth Servige bdelieves tuhat sll surrage
wator sup 1153 chould be purilfiad by filtratiocn or disinfestion bdefore
they are usad ior acinzing pucposes, It has, therefore, promoted the
Inst:dlallsn of filtration and disinlection.

7o followlog uro the - ilforent exwiinatlons of tie C:nton

river witer, repoit by Liute lioclth Lervice,

12



Table 4,

Physienl,
Sedime.ata 0.7 por 3. ft, of wnter.
Chonmlonl,
Parts per million,
Froe Aimonio 0.10
Chlorine ¢.71
N, sce Yiirite 0.004
Reculred (cy~on 2.08
Texporary Hardaess C,20
Fermenont " 0,70
Bacteriolocienl
Colouios 185 par C.C,
B. Cold 2 per 10 C,C,

Rainfall and amoff

Tho wel scasua of Jontom 1s frm i} to Septarder, each

year, Tha hirh rainfrll monih is July = 1¢8 averame szoant is 9,.54°68

inghos (or 242,2 millimetors), 15,77 of the total reinfalls of each year.

Degerber 18 the driost month « 1ts averans amomnt s 1.57294 inches (or

40,1 millinstors), 2,57 of t:w total rinfall of each year,

w



Tho meximmm yearly reinfall is 60,17466 inohes (or
2034.9 millimeters), the minimum 1s 49,931 inches (or 1115.0 millimsters),
and the average is 60,62084 inches (or 1538.8 millimcters), For esompar-
ison of these, it is found that a wet yoar has 82 more than i dry yoar,

The smownt of rein which falls in any civen region varies in
different nrts of the country, and only a part passes off the surfage,
either direetly or indirectly, the bdalanse being disposed of partly by
evaporation and partly by percolation into the ground, That portion which
flows off the surfage of the land in the form of visidble streams, is what
may be called the floodeflow,

The total flow of a stream, in genoral, is equal to the
Yainfall, less the evaporationy the flood=-flow is equal to the rainfall,
less the pervolation and evaporation,

In investicating the influsnces aflesting evaporation end
percolation, the Board of Conservansy works of Kwangtung delioves its
ratio is about 60 of the total yearly roinfall, The other 40, runs off
to the streans, Hence the run-off of rainfall to the streams per year
18 40 of 60,62064 inches, or equals 1,78 ou. ft. per second per sq, mile,

The aree of the Canton river watershed is 1771.74 square
miles (or 4590 sq, K.l.). Iherefors, the total rum=off of rainfnll per
yeap in this watershed is 2409 cu., ft. per sooond,

N Discharre of Canton River (Back Reach)

he discharpes of Cunton river are different detween the
roriods of flood and edd,  The mean veloeity is from 2,2 mautieal
miles per hour (or 1.13 maters per second) to 6 nautical miles per
hour (or 8.1 meters per second), The discharre at the cus.oms Buoy
yard is from 141,206 to 282512 ou. ft. per second (or from 4 to 8

hundred cu, meters jcr sccord).

14



Table b
Roinfall at Cantom

(in '1llimeters)

Yoors,
onih AVOXL: O
1908 1909 1910 1911 1912 1913 1914 19156 1918
Jan, 137.0 168.4 31.0 47,0 122.2 36,6 0o 11.7 6.8 62,3
Ped, 79.8 121.2 55,1 3.3 96,0 65,8 65,0 21.8 36,3 60,6
Eng, 20,8 98,8 41.7 102,1 178,6 74.7 33.0 125.8 70,7 62.8
Apre 15,8 128,0 124,8 206,86 90,9 75,0 238,56 131.68 108,2 124.4
June 226,9 215,7 213,01 72,1 365.5 261.,0 249.9 256.0 232.1 251 .4
July 329.,2 144.3 291.8 176.6 219.5 123.2 bB37.2 276.3 64,3 42,2
aug, =213.4 125,0 183,1 239.8 358,9 306,86 111.8 247.9 232.4 R4 2
Sept. 102} 65,8 123,77 28,2 4.2 322.8 245.1 21.6 115.1 118.6
Oot. 109.0 218,7 0,0 78,2 00 21,1 69.4 47.2 61.2 65.8
Nov. 0.0 10.7 63.3 109,0 1.8 15,7 125.8 82.6 00 45.,4
Dee. 9.5 0,0 30,7 20,8 77.2 65,3 47,0 21.6 3.8 40.1
Total 1406.2 1576.4 1229,7 1537,0 1769,.0 1608,0 2034,9 1572,3 1115,0 15.6,.6
7able &
Maximum Hich water level cnad !iinimum Lower :ater
Level at the Customs Buoy Yard, Cauton,
Figers in feot above the gase, (-« 103,659 rmaters)
Yoar 1911 1912 1913 1914 1915 1916 ivora -
Max, M{n, Max, Iin, lax, »in, !ax, in, 2%, !in, liax, [dn, Clux.d
mth KQW.L. W.L. H.W.L. ‘vQLQIiOW.L. W.L. H.W.L. ?;.L. H.W.L. H'QL' HQWQL. ’a;l:.L.:'!;.L. ‘h
Jan, 8.2 0.} s.4 0,3 83 0,3 7.9 0,1 8,2 0,3 0.8 0.3 8,230
Feb, 8,0 0,0 8,3 0.8 8,0 00 7.9 -0.,9 08,4 -0,6 8.2 21,15 65,13-0
lar, 8.0 0,2 8,3 0.6 8,2 -0, 7.9 0,2 7.9 01 7.6 0,0 7,980
AprP, 8,1 0.1 8,3 0.3 8,4 -0, 8.4 0l 8,2 1.3 7.8 0.1 8,200
Hay 2.2 0.7 90 0,6 8,9 0.7 8.8 1.2 9.3 1.4 8,8 0,7 8,97 0
June 9.4 2,0 9,7 3.0 8,9 1.1 9.9 1.5 90 1.8 8,9 1.6 9.:00
Juy 9.6 3.3 9.3 1.6 9,0 1.2 9,5 3.0 13,7 3.8 8,5 0,4 10,27 Z
Aug, 9.3 2.4 8.4 1.211,0 3,6 8.9 1.0 101 2,0 7.9 0,2 9.,.71
Sept, 8,7 0,2 8.1 0.8 8,9 0.6 8.4 0.5 68,4 04 8,2 0,3 6,450
Oot. 8.4 0.} 8,7 0.7 6.4 11,2 8.4 0.3 8,7 0.9 86,2 0,7 8,47 O
Kow, 8.4 0,2 8.7 0,2 8,2 0,4 8,8 0.3 08,5 0,3 8.2 0,86 6,430
Dea, 8.4 0,2 8,9 0,6 7.9 0,83 8,2 0,2 8,6 0,3 8,4 0,5 C,400
AVOI:s0 ' :
of 12 .0.,8.,64 0,79 8.68 0,68 68,68 0,68 8.66 0.68 9,25 0,956 8,28 0,37 8,63 0
DS, 6.27 0.4  8.48 0.50 8,41 0.15 8.21 0,02 C

8,36 0,36 8,12 0,19 €..8
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“able 7
Yeterlory of Canton, 1971,

lerperature, F.

Baromoter Eoinfall
ilonth inohes liax {mmm linimm Lison Inches
Jan, 30,87 63.0 48.0 54,0 0.54
Fed, 30,18 68,0 52,0 £9.0 1.56
ior, 30,08 70.2 67.9 63,3 2,39
A;\l‘. 30, 0 78.7 656 .7 71.3 1{46
rny L 88.2 76,8 77,8 16.43
June 29,63 88,2 75.0 61,3 9.28
Jwuy 29,79 90.7 77.2 £3,1 11.18
A . 29.6’ 89‘8 73.‘ “.2 '.81
Sept, 29,91 87.4 73.6 77.2 12,67
Oot, 30,03 85,7 67.6 76.6 0,29
llov, 30416 78.4 58.8 66.9 0.54
Des, 30,20 714 55,6 62,38 0.3

Chopter IV,

DISTRIBULLIG SYODLU
Distributing Ressrvolird

In this ocase the direot-indirest system is to be used, <he
eapaoity of the puans should be nrovided 10, n.g.d4,, 8 resexvolr of sulfficient
sapacity is provided and bveii a sultsdle lonction in the eentral mrt of the
suburbe, (see m:p,).

Tne function of the resarvoir ls to tuice wuter vnon it corms and
to maike it avuailable when it is nwse:ed or duriny fires, -“he sufficient
eapugsity of the intervenin: rm:in should be 190, m,7.ds or 6931 gallons per
minute,

Tnis rescrvoir 1s tuilt with reinforcarnt, and sovered wita
a 1li:ht roof,

Required capasity nof the poservolr, assuaninz a four kows fire

followed in 3 days of raximum conswmption = 8,28 m,, or 409%,28 eu.yd.



The elevation of the bottom should not be loss than 100 feot
above the mosn level of the £round,

Pumping Plant & Piltrtion,

The location of the puwmpins plant is looated at the river
side, Southwestern smestiom of ths oity, (ses mp), ~he ropid sand filtcr
plant is provided, 7ho area of the entire plant should not be less than
45,000 square feet,

| The eapacity of @eoagulation dasis is roguired three of 10
million callons eapasity, the size of the basins is adbout 50' x 100*' each,
Tho time regquired for satlafagtory sedinmontation end eozpulation should be
at leas$ 24 hours.

The filters are duilt with consrete, restanularz in :iorm,
Required 6 of 20' x 25¢ in sisze,

Arrangenent of Pipe Line

Consumption of different seotions as followss

Seetion Averape Cal,’ Min, Max, hourly rute
(cal.)
b § 1736 3120
2 1910 3440
& 1218 2807
4 1041 1874

Sise of piper and locztion of fire hydrants and arranre:o.t
of valves (see Lap.).
River intake should de renaned at a suitable looation at

low water,
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Chapter V.

ESTLL 23 C0o1.

The eost of the diferent purpose assuned in .i:orican
ewrrangy are &8 followss
Land = 3100 per 1 sq, 5.
Miscollaneous oxrenses.incl:iiinz matorials, = (0,30 por

linor £%, averzs.

fltor Plant = 10,000 per million gallona,

Cperation &
iaintenance.

Pumping s (100 per million gallons
Puping Plans 10 m,8. & 40,000
Reservoir s {17,730

< 4,00 por million gnllons

River intake = 1,600

Pipes 8 50 per tom (Class B)

Sise of Length Cuat per '
Pipe in feot liner foot Total
30 7,800 3 8,25600 . 3 64,550,00
24 12,950 6.8340 75, 550,30
20 8,250 4.3760 35,102,00
14 31,700 2,5620 80, 323,50
10 19,050 1,6520 29,756,110
8 65,200 1.1619 75,755,808
6 23,500 «8139 19,125.66
Total 158,500 5 360,984 ,43
Averare
lio. Ttes uni¢ price Total
204 Hydrants s 60,00 S 12,240,00
450 Valves 150,00 67,800,00
34 Curves &
, P 15,00 4,e60.80

Total % 84,600,00
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The First Cost of Construstion,

Cost of pipes, branghes, hydrants, eta. -  468,564.43
Cost of miseellanecus e s e s s e s e = 50, £50,00
= n pegervoly e e s 000 = 17,730,00
" m piver intoxe c s s e e e e T 1, 500,00
T o pmpingelent L e s e 0 s e e F 40, 000,C0
“ " filtar plant e o s v s e e = 83, 000,C0
"7 Land c e e e = 28, 000,00

TOt"ll s o ¢« & e ¢ 6 ¢ o o L] e o e e o = ‘:’ 705’ m."

Cost of Cyeraticn, Lcintananse and Pumping por year,
Operation end Iointenarce . ... = & 12,410,00
Pumping o o ¢ o o ¢ s s s 6 s 6 a e B 50,00
TOLGl o o ¢ o o s s o 0 a0 8 s « = 3 322,680,00
The eapitsl nego:cary to provide for depresiation may be
dotorained ss followss
Let P = Sum requireds

¢ = Cost of renowed, &sawed equld to the first oanty

R ® TLate of interest; (5)
I = Years of 1ife of tha structure (30 yoars);
0 T asmmnl eost of croration end mainternnoeg
S T Total ozsitzlized sun

/hence P = ¢

Ter )™ -1
Ce 0 + P
r

w
1)



t?

TOSIG443 - 0.03 - TOEIAA A

(1.05)Y . 1

- TORGMM43 - (52,000 - 211,820

- 11,557,155,00

The exd,
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Books for Reforence,
In Eneclich,
American Civil EZngineers'! iondbook, lierrim:n, 19..0,
Publis Woter-sup:lies, °, I, Turneaurse, DLr, Ings,, and
He Le Russell, rh, D., 10.4,
wutep 1te purificsti.n and use in the Industries,
7o e Christe,
liodern City rlaming and .aintonunee, ¥, lKooster,
I1linois State later Survey lo, 11 amd 13
¥ater Supply Zngincering, .. Folwell,
Report on .idditional iater USupply, Flint, llich., 19:4.
vater Filtration, In-ineerins Bulletin I o, 9,
iich, Dept, of lHealth, 19.5,

anerigun Pipe lmusl, inerican Cast Irom Pipe Co,., 19:4,

In Chinese:
Report of Canservency Lorks, Kwangtung,
1913, 1916, 19.0.
The China ¥ear Boak, 0. 1., Shunghai, Camiercial Pmess, 1322,
Geogmaphy of Chins, Shanshai Nomrereial Fress, 1915,
Histovy of Chinese Imdustxy, Shanghai Commereial Press, 1916.

Cne year of ace of Canton, Shanrhal Comacrcial Press, 1920,

ihmieipa} Govermment Report, Canton, 1921, 1955,
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TABLE B.

Consumption per Capita for Various Purposes}

e &
{
!
!

Consunption per Capits in Gal.

{

1

Pub.| Loss

: : ! I
} ¢ i ]
| Number | ! Domestic |
Taps. | RN AT P Ind. i

i {(a) {(b) | ‘

i

H

)
] ] i
L § | 2

Milwaukee,Wis, |430,000 59,603}
4 | | !

e 7

New Orleans,La. | 360,000 in* 001 99,7

|SanDlego,Cal. | 85,000 | 14,153/100,0

1
Lexington, Ky. | 40,000 | 5,206

Madlson, Vils.

loak Park, Ill,

b4
N o

Domegtic consumption (a) 1s equal to total nmetered domestic consumption
divided by ponulation; (b) i1s equal to consumption per family divided by 5.

® Includes commercial use,

1 gee the Public Water-Supplies, by F. F. Turneaure

page 15.










