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R]:JPORT

Upon Different Proposed Methods of Increas-
ing the City Water Supply, and Extensions
and Improvements to the Waterworks System

BY WILLIS CHIPMAN,

CIVIL AND SANITARY ENGINEER.
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REPORT UPON WATER SUPPLY.

Nov. 14, 1903.

To the Board of Water Commissioners
for the City-of London, Ont.:

Gentlemen,—On May 19, 1903, I re-
ceived your instructions to examine the
existing waterworks system. and to re-
port upon- the available means of in-
creasing the supply.

The problem is an intricate one, ad-
mitring of several solutions.

INSPECTIONS.

August I examined the
springs and gstreams between London
and Delawvare on the main River
Thames, ajso the north branch to lot
6, con. 4, and the south branch to lot
8, con. A, Townsnip of London.

I have from time to time inspected
the pumping station, visited the reser-
voir, and studied the revorts and re-
cords on flle in the offices of the board.

My assistant was also engaged by
the board to determine the elevations
of the several springs and streams in
the vicinity of London.
PRELIMINARY INVESTIGATIONS.

From the first report published by
the board (1879) it appears that three
proposed sources of supply were in-
vestigated before submitting the
money bylaw
structing the works:

1. North branch of Thames River.

2. Pond Mills.

3. Coombs’ Springs.

As the first scheme did not include
a storage reservoir, and as the quality
of the water was very inferior, the
City Engineer, Mr. Wm. Robinson, and
the Consuiting Engineer. Mr. T. C.
Keefer, reported against it.

Upon syphoning the water from the
pond at Pond Mills, southeast of the
city, the supply was found to be inad-
equate, tne pond not recovering its
normal level for months after the test.

By measurements made by _the
engineers in 1878, the daily flow from
the springs was found to be as follows:

oombs Springs, 1, 2 and 3 ....2,065,207
Dufton’'s Syprings 304,148
Colvillie’s Springs 85,214
Griffiths Springs 567,174

During

Total, U. S. gallons 3,001,743
The flow from the Coombs Springs
was at this time utilized to operate a
smaall null, the water being stored in
two ponds, from which it was con-
veyed by a flume {0 an overshot water
wheel, about thirty feet in diameter.
The old mill, which stood a little to the
northwest of the present pumping sta-
. tion, has been removed. but the ponds
have been utilized as collecting basins
for the springs.

The flow from the Griffiths Springs
was also utilized to run a small mill
by a large overshot wheel. This mill
was in operation until a few years be- |
fore the supply of water was taken by
the board.

It was decided to adopot the Coombs
Springs as the source of supply, to
pump by steam to a reservoir on the
bill south of springs, and distribute to
the city by a 15-inch supply pipe. The
estimated cost as given in the bylaw
shbmitted to the people was 3$325,000.

The bylaw was carried. and in Janu-

to the people. for con-k

gallons per 24 hours, or 2.777
: per minute. ‘ :
' This quantity of water should be suf-
i ficient for a population of 50,000 peo-
! ple.
| I have compiled in schedule No. A
(appendix), the daily consumplion of
water per capita in a. number of places
in Canada and the United States, se-
lecting principally those with a popu-
lation between 20,000 and 60,000, and
eliminating places where the conditions
are materially different from those in
London.

gallons

MACHINERY.

The hydraulic machicery installed in
1879 continued to be operated until this
year. 1t is now being replaced by two
power pumps, each of a capacity of
two million gallons per day. each, oper-
ated by a 50-inch Wm, Hamilton tur-
bine. There is also being added a one
million gallon power pump. operated
by a 35-inch turbine to pump water
from the lowest springs. The combined
capacity of the hydraulic plant, will
therefore be five million imperial gal-
lons per day.

In 1881 the Board decided to install a
steamm pumping plant of two million
gallors capacity, and let contract for
same. This machinery is now in ef-
ficient - condition. It cost about $15,000.

In 1894 the Blake-Yates steam pump-
| ing engine was added. at a cost of!
about $32,000. This new steam pumping
engine has a capacily of four million
Lallons per day.

There are five bhoilers of the return
tubular type, with a combined power
of four hundred commercial horse
power, sufficient to produce steam
for both pumping engines at one time,
and a boiler in reserve.

RESERVOIR.

The reservoir is located on a hill
about 1,700 feet south of the pumping
station, the elevation of the water in
reservoir when full being 240 feet above
the pump house floor, and about 195!
feet above Dundas street at Richmond,
giving a static head of about 85 pounds |
in the business parts of the city.

The reservoir is about 300 feet square
at the top, 200 feet square at bottom,
17 feet deep when full, and contains
5,006,000 gallons.

The embankments are of earth, the
sides being paved and concreted.

There is practically no growth of low
vegetable organisms in the reservoir.

There is no proper overflow from the
reservoir nor means of draining it, ex-
cept through the main supply pipe.

There is no apparent leakage, al-
though there is probably a slight seep-
age not as yet determined.

In addition to this elevated reservoir,
there are three large collecting basins
in the vicinity of the pump house that
hold about three imillion gallons. The
capacity of these ponds might be in-
creased at a moderate expense, the
stored supply to be drawn upon in
case of fire.

The suggestion has been made to add
a large reservoir to contain five days’
supply, or twenty million gallons. Such
a reservoir could be constructed a
short distance  southwest of the ex-
isting one, but the cost would, in my
opinion, execeed that of additional

ary, 1878, Messrs. Robingon. Tracy and |
Fairbairn were. appointed engineers.
CONSTRUCTION.

The tenders received were so much
lower than anticipated. that it was
decided to substitute water power for
steam power, and to enlarge the sup-
ply pipe to 18 inches.

Two Risdon turbines, 72 inches in di-
ameter, were installed, each of 110
horse power, under a head of 101, feet,
the capacity of pumps being 3,000,000
©. 8. gallons per day, against a head
of 260 feet.

The distribution system as laid was
a8 follows:

37,166 feet of 4-inch.

61,583 feet of 6-inch.

15,603 feet of S-inch.

| cliffe and Stanley, thence along Stan-

pumping machinery, which would give
the fire supply required.
SUPPLY MAIN.

As a part of the original system, an
18-inch supply main about 1,700 feet
long was laid from the water power
pumps to the reservoir. with a gate
valve near pump house and a check
valve near road, about one-third of
distance to reservoir.

To supply the city, an 18-inch main
was laid from a connection with the
first described main near the road,
thence along what is now known as
the Pipe Line road to the east side of
the East Cove, thence across private
property to the intersectoin of Warn-

ley and York to Waterloo street. . The
length of this supply main is approx-

17,722 feet of 10-inch.

3.164 feet of 12-inch.

22,521 feet of 18-inch.

Total 160.759 feet, 3,750 tons.

Fire hydrants set, 180.

The dam was a stone-filled timber
structure 350 feet in length. The com-
pletion of the dam was delayed until/
January, 1879, by a flood in the preced- |
ing August.

I infer that only part of the Coombs |
Springs supply was at first taken, as
in 1580 springs were added that yield-
ed 1,000,000 gallons. In this vear. three
miles of mains were aiso laid.

Mr. William Robinson retired in 1878
and Mr. T. H. Tracy was appointed
Engineer, a position held until his re-

imately 20,500 feet.

When the Killey steam plant was
addec in 1882, a 20-inch discharge pipe
was laid from the new pump house |
diagonally across the - 18-inch force |
main leading to the reservoir, to the
city supply main on Pine Line road.

The discharge {rom the Blake-Yatesi

| steam pump was also connected with |
| this 20-inch pipe in 1895.

The pumping plant can be shut of£|
from the reservoir and the city by |
gate valves and check valves, thusl
preventing water flowing back towards
the pumps, if the machinery be stop-
ped. There is also means of cutting off

signation in July. 1391, when the pres- |
ent Engineer and Superintendent was |
appointed.

INCREASING SUPPLY.

From 1880 to 1886 the supply from the |
Coombs Springs was sufficient. In July
and August ‘of the latter year there
was a scareity of water. In the sum-
mer of t go&lwmg year the lawn
services "We t off. and the supply
to the Grand Trunk Kailway.

In 1888 Lhe fton Springs, yielding
200,000 gallops, *were added. but in
1889 anogher shertage occurred.

A test w=ll was commenced in 1889,
and completed in 1390. Three additional
test wells were sunk in 1890 and 1891,
without suecess in finding good water,

In 1890 a .gallery was constructed
westerly, which partially drained the
Colville and the Griffiths Springs, and !
increased the supply by 1.500,000 gal- |
lons, ;

The total su?ph in 1891 amounted to |
3,576,000 11, ‘B.-"gallons, or 2.930,000 im-
perial gallons,

In the summqt.s of 1893, 1894 and 1895,
the supply., wan less than the demand,
necessitating, the restriction of sprink-
ling of lawms and streets, and the cut-
ting off of the'G. T. R.

In 1895 the lower Colville Spring,
vielding 400,000 gallons per day, was
pumped tetuporarily.
ply was piped to the pump well, and in
1898 the Griffiths Springs and springs
on the north side of river were added.

In 1901 the demand overtook the sup-
ply, and an additional 275.000 gallons
were temporarily pumped from springs
discovered near the pump house. In!:
the years 1902 and 1903 the summers
have been wet, and the supply has
been sufficient.

The present supply ie estimated by
Mr. Moore to be as follows:

Coombs Springs

PDufton Springs

Colville and We-t Sprmgs 1250000
Colville (l:::) Sprinc 42;:.000
@iorth Side Springs ..... ....... 300,000

|
|

~~*~*~mm wallons:. W ,

| pump directly into the mains
i higher pressure.

In 1897 this sup- o

| to the city the full supply of

the city, but the arrangement of valves
might be improved upon. so that in
case of fire alarm, the engineer might
under

The friction loss in this supply main
petween Springbank and Waterloo
street, for different supplies. would be
as follows:

Imperial Gallons.
Per Per
minute, 24 hours.
1,000 1,440,000
1,500 2,160,600
2,000 2,880,000
2,500 3,600,000
3,000 4,320,000
3.500 5,040,000
4,000 5,760,000 80. 0

If the supply main were twenty
inches in diameter, the friction losses,
when- delivering from 3.000 to 5,000 gal-
lons per minute, would be about 80 per
cent of those above given.

At the corner of Dundas and Rich-
mond the static head from the reser-
voir is about 85 pounds. and the busi-
ness portion of the city has practically
the same elevation. This pressure may
be assumed for tine district.

To obtain the actual pressure on the
city, the friction loss ig to be deducted
from the static pressure. as follows:

Per Per Effective
minute. 24 hours. pressure in city.
000 2 000 86—21 ?4 pounds

41
22
5

The existing supply main is, there-
fore, of sufficient capacity to convey
the |
springs, and to give an efficient- do-
mestic pressure, but it is whelly in-

adequate for fire supply purposes. .

The calculation friction loss agrees
closely with that observed.: indicating
that the pipe line is in a clean condi-
tion.

By cutting off the reservoir from the
force mair, and connecting rising main
to reservoir with suctions of pumps, |

Friction Loss.

Pounds. Feet.

o

2.5

|

18
[12

the reservoir, and pumping cdirectly to!10

g&mdmmﬁ;tthe

the m;clunery and pinee would not
withstand. - This scheme is not- prautlc-

able.
" FIRE SUPPLY.

in addition to the domestic supply,
provision must be made for the water
required for fire protection.

The quantity used during a year for.
fires is probably less than one-sixth of
one per cent of the total pumped, bu:
it is necessary to provide a compara-
tively large amount for a short time at
a high pressure.

To fulfill the standard re:wirementz
now “demanded by the Canadian Fire
Underwriters’ Association. water munl
be provided for sixteen fire stre:
each through a 1 1-8-inch plain nozzle
at 'the end of a single line of 2%-inch
fire hose, 250 feet in length., the run-
ning pressure at the hydrants being ¢
pounds.”

The flow from each nozzle will be
220 imperial gallons per minute, or.a
total ‘of 3,620 gallons per minute for
sixteén streams.

This ‘Wwould be at the rate ot about
5,000,000 gallons per 24 hours, or a sup-
ply one-fourth greater than the maxi-
mum _ domestic consumption. °

As the 18-inch conduit can only con-
vey the present domestic consumption
another main must be laid for the fire
supply. This duplicate pipe woulé
double the supply to the city, but with
the two conduits in operation during.’

a large fire, with _sixteen standard ﬂrei

streams, the pressure at the fire hy-'
drants would be reduced to less than
30 pounds by the friction.

A 20-inch main will deliver 3,500,gal-
lons at the City Hall with a friction
loss of about 30 pounds. and a 24-inch
same quantity with a loss of 13 pounds.

The larger the supply main the
greater the discharge. snd the less the
frietion loss, but no pipe. however large,
could .possibly give the fire pressure
demanded.

To give the required fire pressure, an-

other pumping station might be con- |

structed on the line at or near the
westerly limit of the city, to pump the
domestic supply and the fire supply
combined, or about
minute.

These pumps would draw water from
the two condvuits leading £rom the rés-
ervoir and force it into the distribu-
tion systen. This * pumuning plant
would require to  have a capacity of
about nine million gullons per day
but-as it would only be overated dur-
ing fires, fuel economy need wot be !
considered in designing the inachinery.

The maximum fire supply demand-
ed by the Underwriters -may never be
needed, as the number of fires during
a year at which more than four or
five streans are used will be very few,
but if a conHagridtion were threatened.
the tull supply and pressure would be
required.

Taking into consideration the extent’
i of the city,

the water pressure avail-
able from :the reservoir., the charaeter
and height of the buildings. the loc:a-
tion of the manufactories. etc.; and
the infrequency of the high fire pres-
sure service required, I am of the opin-
ion that the attempt to give the neces-
sary fire pressure at the hydrants
should be abandoned. and that steam

fire engines he relied upon. the supply!

to be takep from the hydrants.

The pressure on the system today
gi1ves a good domestic service in all
parts of the city, and it is also suffici-
ent to cope with small fires in the resi-
dential districts.

To increase the present pressure by
50 pounds or 100 pounds throughout the
entire city at every fire alarm, would
double- the strain on ‘pipes. on services,
and on plumbing fixtures. ‘and would
greatly -increase - the ' leakage. and

should not, in my opinion. be adopted."

DISTRIBUTION: SYSTEM.

The following schedule giving the
lengths of each size of main. is taken
from the Report .of Inspector Howe, of
the Canadian Fire Underwr#ters' As-
sociation:
Diameter in

Length in
inches.

7,500 zallons per |

) ; -n-tem with-
out- neeeqltatm' QIW' upendiu
ture.
. As Waterworks Debentuu" - by
statute, be jssued for a term of tmr;y
jyears with a sinking fund sufficient to

meel the principal at the end of the
Ue'iE:nand as the average life of pump-
‘ng machinery, filtration systems, etc.
may also be taken as thirty years, it
Fwould appear reasonalble’ that &ll ex-
tensions and improvements now to be
undertaken, should be. such as woull

‘be suff for., Lhe nest_ :lm‘ty years
at Teast.

consideration, I am of the opinion that
your Waierworks System should be,
when completed, sufficient for a poru-.
lation ‘of 60,000 people. but. it may not

the works demande‘d for. thi= popula-
tion. ' B

CONSU’MP'IIO\‘: g
.. 'The. present average copsumption of
water. in the city is about 3,600,000 gal-
lous per day, or 90 gallons: ver capita.

Under your present” Rules and Regu-
‘atigns; . the.. per capita censumption
will probably slowly increase. year by
vear; at least this-has been the rule
in other places. It may safely be as-
sumed that you will. reaujre at least
100 gallons per capitd | within a few
yeurs, ‘and 120 gallons vet ‘capita - m
thirty years.

With.a population of 60,000, consum-
ing 120 gallons per capita. the average
daily’ consumption would be 7,200,000
gallons. The daily ~maximum ‘would
probably exdeed  this ' bv one-third,

making a total of 9,600,000 gallons per

day, or 6,666 gallons per minute.
t

for the future needs of the city are con-
servative, as will be seen upon com-

paring it with- the - average daily con-
sumption in other places. where the
| flat rate system’ of collecting revenue

is in“force. -

capita in severa] cities, is approximate-

ly as given in the apper-dlx Schedule

i (EA ”
i service,
be approximately obtained. and
,per: capita per consumeér. '
WASTE OF WATER.

That a large part of the water now

supplied to your city represents waste
can be. easily proven.
waste is preventable.
| not.
from mains is the most. important.

Defective plumbing, - ledky

! while some

l

|

i however, responsible for -
l part of the wuaste, °
The unpreventable leaks

as follows:
Gallons.
Evaporation and seepage {from
- - reservoir
Mains, 39 miles, at. 3.000 gallons
per mile A

and . parks 50,000,' niaking a total
450,000 gallons for muhicipal purposes.

guantity of water txken fr(nn the city
mains.

represent abeut 50,000 gallons per day.

the city mains,

possibly
lons.

250,090 galions,
the. total wmaximum pumbed. eives
750,000 gallons,..as. the domestic

23

8.23; sumption, during the  hottest weather,

30 00 | or about 70 galions'per capita..or about

49.13 | two barrels per day for each inan, wo-

Totals ..o a0 i 426,302

This statement includes.
20-inch' pipe at Springbank.

100.00
758 feet

bank to Wharncliffe road in the west-
ern part of the city.

In the business. streets there are
about 18,000 feet -of maing. the propor-
tions of the different sizes being as
follows:

6 inches diameter, 38 per cent.

8 inches diameter, 35 per cent.

10 inches diameter, 17 pér cent.

18 inches diameter, 10 per cent.

The following i3 a statement of all
the principal mains. Those not. referred
to tkerein, constituting: 7.13 per cent
of the whole, consist of a total length
of nearly 64 miles; of which 38 per cent

are 6 inches diameter and 62 per cent
4 inches:

i man and child in each family. -

|

city is now pumping about

for which it receives no return
which serves no. useful purpose,
The water used for

in. the domestic corsumption.

and I believe that" relatively,

poses at Brockton, Mass.. at Lawrence.

to, than 1 your -city.
v COST. .OF. - PUMFING.

In
water,

the ﬂrs; cost of the

| Diameter in

inches. &
Springbank.

Springbank.

Laid along

18

Pipe Line road and York street.
York street.

York street.

Dundas. street.

Clarence and Richmond streets.
Waterloo street.
Maitland street.
Forest Hill and across the ruer.

Forward avenue, .
Mount. Pleasant avenue,
Mount Pleasant avenue.
Wharncliffe Highway.
Oxford street.
Ridout street.
Richmond street.
..Richmond street.
Waterloo street.
Waterloo street.
Adelaide street.
Rectory street.
Egerton -street.
Dundas street.
Campbell street

Douglass avenue.

Frances.

v

“18-inch supply, main
and reservoir.
18-inch supply, main
and reservoir.

Waterloo street.

Adelaide street,

Rectory street.

- . Egerton street.
Maitland street.
Piccadilly.

- Piccadilly.
Piccadilly.

From .
Steam pumps.

W. P. pumps.

Reservoir & pumps.
Waterloo. p
Adelaide.
Rectory.
Richmond.

York.

York.

York.

18-inch main on
Pipe Line road.
Francis street.
Forward avenue.

Francis-street.
Mt Pleasant avenue,
Douglass avenue.
' Wharncliffe H'way.
Oxford street.
Talbot street.
.Albert street.
Central avenue.
irosvenor ‘street.
York street.
Grosvenor street.
Central avenue,
Dundas street.
. Dundas street.
Rectory street,
Egerton street.

South side river.
Wharncliffe H'w ay
Bathurst -
York.

Piceadilty.

South.

Piccadiily.
Hamlilton road.
Hamilton road.

Adelaide.
Rectory.

There are 429 cily fire hvra.nts and
29 hydrants on private prooerties, all
of same pattern, provided with two 215-
inchk hose -nezzles only.
w0ty POPULATION.

‘A1’ 1581 the 'population of the city was
given as 19,726, in 1901, 39,059. but dur-
ing the interval three suburbs were
anneted as’ follows:

London Eaat‘ in. 1885, pooulu.tmn..!,%?
London South, in 1890, ‘porulation.3,469
London West, in 1898, population.2,009

Assuming the same rate of growth
for the suburbs as for the city, prior
to the dates they were annexed, I esti-
male that the total ponulation within
the area now included withih the city

h@ have been approximately as

usx...... .28,000 1893 ..... ....36,000
1885, .%v........31,000 1898 .... .....38,000
' 1883...

The yearly increaae is now less than
one per .cent per annum. Applying this
rate, it will be found that in iwenty
years, the population will be 48.800.

If the average rate of increase be
two per cent, the population will be
doubled in thirty-five vears. S

In designing a municioal water-
m system, it is considered prudent

by .engineers to so-design “he import-
may-

em pres-
y of

sl o

sesee

mt to

shouid, in
consideration.

per aay.

costs about $8 per wmillion

ance about $3 per million gatlons.

cost may be reduced to §2
lion galions.

#$20 per million -gallons punited, not in-
cluding - interest- ana sinking fund
harges, whick amount to about $33

per milhon gallops.
The _total cost to the city is, there-
fore, $66 to- $60, or say $57 per million.
Tt is.often arpued by prospective con-
rsumers that the <ost should bLe ca'-
culated from the operating expenses.
This cannot be admitted. but it may
e fairly clafmel that as some portions
of the works have been constructed for
fire protection purposes onlv. thus in-
credsing the cost of the works, som:w
allowance shou:d be inace. n your
case ‘possibly $150,000 of the cost of the
WQrks may be charged to fire protec-
the fixed ﬂlgtm in-which repre-.

Taking all the. foregoing points into |

pe necessary to censtruct at once allf

This estimate of the supdly requisite

The average daily’ consumption per

By ‘allowing five nersons  for each
the population supplied may
the

Some of this
is
Of the latter class. the ‘leakage

faucets,
and the unrestricted use of hose, are.
the greater

in your
system, I would estiniate to be about

The municipa; and public buildings
may require 100,000° gallons, the street
sprinkling about 300,000, sewer flushing
of

The railways are the }argest publie
| consumers, but unfortunately there is
no way of accurately deterniining. the

The: two_railw ay comnames are row
paying the city £6:000: per annum, which
at five cents per thousand gallons would

From a memorandwm furnished mnie |
of the number: of:iocomotives  washed
out,-i{he number. of. tenders filled, and
the taps, fixtures, yard' hvdrants, ste;.
,on the properties of the raiiway com;,
panies, I am;pf the opinicn that they
may draw'a much larger amount from
G00.000  gal-

Adding together the amount allowed
for leakage, for the municipal purposes
and railway uses, gives a total of 1.-
which deduvrted from

con-

This is an extravagant oantity, and
of | it ‘can be easily ‘shown that.-half of 1t
and about | represents useless leakage. fhat is, the
16,000 feet of 18-inch pipe from Spring- | 1.400.009
gallons of water to .a height of 240 feet

and

manufacturing
{ and for building purposges i included
; Except-
ing the. railways, there .are not many
large coasumers of water in London,
more
water is used for‘manufacturing pur-

Mass., and many other dlaces mention-
ed in appendix *“A.” formeriy referrel

discussing the' cost of pumpmg
works

my. oplmon be taken iuto

The London works have cost about
$600,000, the interest and sinking fund
charges on which ainouut to about $1:0

When pumping by steam the coal
rallons
purrped, and the chiuges ior attend-

When pumping by water power, the
per miil-

The annual aperating expenses - for
the last tea years, have ranged from
- $20,000. to $27,000,. or from ahout $20 to

vezr.orﬂ’nﬁ':

eenu yer 1,000 gallou.

I wmy reasoning be oorrect the clty
S receive more" tihn five cents
per :.mo gallons for water s’uppued to

iIn lhe !ollowmc schedule ‘I have en-
deavared to show. the révenue. now re-
;éehred from different FO\eret <

L.

Rate received

Revenue.

per 1,000 gals,

§ Water used’
dalily, xallpna,--

g

St $10,650
#8treet -sprinkling,
ksand sewers 3,900
ty and ’ publio
buﬂdlnga :

$

8
N ot St St ot

L g

: 3500)
Demeutlc consumers—
Household

Z%c

8) Sc
12) 9¢

T L T%o
*Hair-yearly servlce only.

It is evident trom the forecoing that
the' rajflway companieés are now beiu:
supplied: with water at less than cost
and at‘d much lower rate than the
citizens. | A

METERS. :

It -has; been peoven by: exberlence in

many places - that by the general in-
stallation of meters on: the services
the consumption of water has been
greatiy reduced, without restricting its
use. -/
The - foliowing table compbiled from
the Annual Revort of the Massachu-
setts State Bcoard of Mealih for 19ud.
shows the results attained where me-
ters have been adopted:

Place.

[ Consumption . per
BRASA KB capita, sallons,
cent services,
Over 60 per
. @ 5 cent metered.

Per cent of
© services metered.

* Under 30 per

Brockton

Cambridge

Fall River

Lawrence 63,
New Bedford....
Salem

Waltham i
Worcester ..... ..119,000

ey
;8

T ER

| 8:

Averages 47

I have omitted from the table given
in this rerort those piaces with a pop-
uldation of less than 20.00¢. also -those
in:which over 30 per cent..but less than
60 per cent, of the services are meter-
ed.

In places where over 60 per cent of
the services are metered, the per eapita
consumption is about 55 ver cent of
the consumptior in piaces where less
than 30 per cent of serviccs are meter-
ed. This consumption includés water
used for all purposes, muricipal. man-
ufacturing, street sprinkling: etc.

Further proof of the . 2filciency of
meters may be found: ' Schedule *‘A.”

In this Province compare Berlih with
Brockville. If the number of services
at Berlic were increased to 2,000, the
per capita consumption would be about
72 gallons per: day, or less than half
the consumption ‘at Brockville, Wind-
.sor or Sarnia. Why this difference?
}\ote the number of servi-es metered
. in Berlin, .and you have the solution.

I am of the opinion that.by the adop-
tion .of . meters. on. 16 D§r vent . of - the
services ‘in Lendon. - thi consumptxon
would be decreased by over 25 per cent,
or more than 1,600,000 galloiis par. day.

The exterience of Madison, Wisceon-
sin, a city with a popu;ation of 20,000,
may be of interest:

The water supply, which is sbtaineqd
from drilled wells, hecame taxed to th»
limit, and as no additional supply was
available, 'meterz ‘were adovnted after
several years of agitation and discus-
sion.

The Superintendent writes ime as fol-
lows, respeciing their exnerience:

“The pumipage of w:iter is certainly
cheaper under the meter system and
easily makes up more than the cost
of the meters; Lhe interest on the in-
vestment, the rvepairs of the same.
the saving of the water. and thereby
the savirg of the pumping machinery .
We adopted (he meter svstem  fifteen
years. ago, witk ‘all obiections in.-
aginahle. Today our consurners wou'd
not part with the meters. It is chearer
and petter to both the consurcer and
‘the 'city. The mieter system is the true
and only fair way to scll waier.”

. The wategworks system 1s owned by
the city and the avérage d.iiiy con-
sumgptlion is now 1,000,000 gallons, -

Additional evidence might be pre-
sented in favor of the meter system
from city officials, waterworss super-
interndents and others. The objections
aré ‘the first cost. the annuial expense.
and - the restrlrlxons of water ‘to the
householder.

Meters have been so improved and
cheapened in price during recent vears
that a reliable article with a life of
twenty years al least. can now be pur-
chased at a reasonable cost.

The annual charges for repairs and
cleaning are generally over -estimated.
At Madizon it zosts $10) ver year to
clean 500 meters or one-sixth of ibe
total nuriker.

At Lexington, Ky., the expenses of
all kinds for laoor aad materials on
meters, are less thar thirty-five cents
per meter per annum, anc ‘the super-
intendent writes: ‘““And if (hey  were
five times that amount. we wowd thivk
it money well invested.”

Tonat meters restrict the uwe of wit-
ter has been proven over uand over
again by  practical experience to be
untrue. . It only serves to dete:t leaxs
and stop waste. # ;

The succesg of the meler system de-
pends to some extent upon the tariff
of rates adopted, but in any case the
meter should be owned, set. and main-
fained by the city.

The size of the meter shiould be des-
tgnated® by the Superintendent. and a
fixed quarterly rate charged for each
different gize of meter. this rate to bhe
sufficient to nieet all expenses of in-
stalling and maintaining the meters,
including interest, dopreciation, re-
pairs, cleaning reading, book-keeping,
collections, certain s:dlaries. etc. In
addition to this fixed charge, the con-
sumer should pay for the water userd,
at a reasonable rate., not. more than
ten cents per 1,000 gallons. nor less
than five cents.

Whatever decsior you may come to
in regard to improving the waterworks
systemn, [ believe you should at on~e
adopt the meter system. commencing
with the Jarger consumers, and year
by year increasing the metered ser-
vices, seventy-five per cent to be me-
tered within five years.

Comparing London with other places
in Canada, vou will find that the first
cost of the works has been jow, the
cost of extending mains and laying
services low, the number of akers
large, the ‘head pumped uxainst ex-
ceptivnally high, the supply  extremely
liwwited, and the cost of secaring an
'u:ldxufmal supply high.

The fToregoing conditions all point tc
the adortion of the meter svstem, tb~
ouly pructicabie and ratimn;l way of
stepring waste,
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-extra million

.| meter rates.

Settmg 500 .neters ouuslda 8!. -

Total first cost .884.»0‘)
Arnual Cbarge-—
Interest, 4 per.cent.....q...iveeen $3,5(7)
Depreciation, 4 per cent: syagrn e 3,000 |
Maintenance; (cleaning  and.re-
1,000

. pairs) R
Reading meters ..... 2,009

Total annual expendnure....noooo

The direct saving wili be the cost
of pumping and distributing 1,000,00%
gallons per da;, which: at -five icenis
per .thousand gallons, - will amount to
$18,350 per year.

To state that the cost ot pumpn"'
only should be charged: aralnst the
of gzallons “pumped,
woeuld be unfair, as  the - additional
volume pumped demands dargermains
and more machinery; it increases the
wear- and' tear, - also ' the ‘expense of
sew:ge purifica‘ion.

By the adoption ot metets in Lon-
don. the present ‘supply . would be
z:omor(;le until the populal.xon exceedul
1 ).

seceveep 3 Nressvene
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" TARIFF.
The Schedale of Rutes adopted in
1896 are those ' ih force . tnlay, the
discount for prompt pavment on ﬂn
rates being 20 per cent.'

The flat rates are very similar tu
those in other places. For a private
dwelling not exceeding three roomis
the rate is §5, each additicnal room 75
cents, bath $4,. closet $3 50. lawns $1
for 2,000 square 1eet, etc. -

* The meter rateés per 10 vuhic feet
are as follows, without discount:
U? to 16,000 cubic feet, per quar- :

er
Further amount over 15000 and

up to 30,000 cubic feet
Further amount over 30,000 and

up to 50,000 cubic feet........ ....10 ecents
Further amount over 50,000 -and

up to 100,000 cubic feet
Further amount over

cubic. feet per quarter
Church organs.........c.......

There is alJso a charge for meter
rentals as foillows:
%-inch, 31 per quarter.
3;-inch, $1 50 per. quarter.
1-irch, $2 per quarter.
2-inch, $Z 0. rer quarter,
4-inch, $6 per quarter.
6-Inch, $7.per duarter.
The. revenue received frota ordinary
consumers igs now about $74.600 for au
average consumption of about 2,500,00
gallons per day ;
This would be at the rate of a little
more than eight cents per. 1,000 gal-
lons, or five.cents: per 109 cubic feet.
The flat rate 1s, therefore. materially
lower than the, meter rate, which is
sufficient of. itself to discourage the
use of meters, .
Al Milwaukee a fixed uniform charge
of $1 ver year is made on ¢ach service,
‘to cover the cost of reading ineters.
etc.,, ¢nd all water used is paid for at

At Cleveland the  rate  for. water
metered is a uniform one of 5 1-3 cents
per 1,000 gallons provided that for wa-
ter taken through a 5-8-inch meter, the
paynients shall not.be less than $2 &)
per vear, where the flat rate was $4,
or-where the flat rate was over $4 andl
less than $7.

The Buffalo rates are. six cents per
1,000 gallons for the first 22,600, gallons,
and two cents per 1.000 for. all over
that, the niinimum being § per annum
on a 5-8-inch meter, 312’ 5¢.on an inch
meter, $35 on-a two inch. ete.

In many cities the,meter rates are
on a sliding scale, rendering the book-
keeping Lomphc.«tted and occasionaliy
a tanff s ‘to ke found by .which the
consumers ray more for a small quan-

t.ao-a"

about 5% miles. epumated ﬁmm
gallons per day.

Petrifying Spring, Lot 7, Con. I, Town-

ship of .Lobo., distance from Byron
about &.miles, estimated flow 125,009
gailons per day. 4

. All ‘of the foregoing are on the north
side of the Thames River. and the fol-
lowing are on the south side:
Batman’s: Sprinaz at annrth Lot C,
Township of Delaw) e, distance from
Byron about 3 miles: measured flow:
150,000 gallons ver day at road above
cemeteries, and 225,000 gallons at the
river.

Strong’s Springs on Tot 1. Con. IV, of
Delaware Townshin.: flow souther'y
to Dignam Creek, tne distance from
Byron being % Imiies. and the meas-
urel flowv R0, 000 gallons per day, be-
low the ponds #nd dams.

After an msprﬁction of all of the fore-
going springs, T am of the opnfon that
not more than one mipmn of Zallons
per cav, nor less than ‘half a million
of “gallons per day, mayv be obtaired
from the springs on both sides of the
river between Byron and Ki'worth,
and that the water may be conveved to
Springbank, but not ' witheat  pump-
ing.

In discussing the suppily ohtainabia
from springs. it is often assuied thar
the visiable flow is only a fraction of
the total, but this assumpiion is not
warranted.

Upon reference to the revorts of your
Board. it will be found that the flow
from the Coorrbs Srnrings., Dufton's
Springs and Colville Springs as meas-
ured before the waterworks were coti-
strrcted, was practically the same as
the flow today,

In my opinior 1t is not probabie that
a greater supplv can Le obtained from
these springs than the nieasared flow
given, or a total of about 410,000 gal-
lons per day from the springs between
Byron and Xilworth, 2nd less than ora
million gallons per day ifor all tre
springs ahove Kon-oka.

Along the nerth branch of the river
on Lot 6, Con. 1V., Township of Lon-
don, there are several large springs on
both sides of the river, and I am in-
formed that there are other springs
between them and the city.

The Cronyn Springs on the south
bank on Lot ¢, have a combined flow
of about 350,000 gallons rer day, and
White's qprings nn the opposite bang
have a fiow of about 425.000 gallons,
but these were taken at a wet time.

To utilize the water from these
springs, a purmrping staticn would be
required to pump against the full res-
ervoir head carried on the Lty sys-
tem.

‘As the springs beicw Byron woulld
only require to be pumped to Spring-
bank, the annu«l cost woulc. be slight-
ly less, and as the supply of water
would be about the same, they should
therefore be acguired Dbefore the
springs above the city on the north
branch.

() WELLS.

Many wells have from time io time
been sunk Ly private parties at maov
different points within' the city, with
indiflerent success.

Tha supply of water obtained has
in all instances been' comparatively
small, and in the majority of cases,
the water. has been slight!'y sulphur-
ous.

At Springt "mk the wells sunk by the
Board, produced a fair flow of strong-
ly sulphurous water, quite uafit for
domestic use.

The strata o7 the corniferous lime-
stone which underhe the County of
Middiesex, rise to the nerthward and
to the eastward of London, and fal!
slightly to the westward and south-

tity than for a.larger.

I believe that you should’ *ennal your
present scheduie, simplifly " and. raise |
the ilat rate, adopt -a aunitorm, meter |
rate, 2nd abandon the term ineier rent-
al. In my opmion a uniform rate of !
four cents per 100 cubic feet in addi- |
tion to a fixed quarterly charge basé:d
on the size of the mcler. would soon
became popular, the revenue woild in-
credase. and the water pmnped would!
be d'.cre ased.

INCREASING THE S[v'PPLY.

If meters be not adonted. it becomes
imperative to immediately in: rease th2
present supply. whith during a drv
season is barely’ suflicient for the do-
mest:c demands.

Many additional sources have been
suggested for irvstigation:
(a) Additional supply
bank.
(by
(c)

at Spring-
Springs below. the city.
Springs abdve the city.

(d) Artesian wells:

(e) Surf:ace streams.

(f) Galleries.in London W est.

() Lake Erie.

(h) River Thames.

(i) Redmond Poqd.

(A) SPRINGBANWK.

Although levels have been tuken over
a large area of country west of Lon-
don, the gatheéring ground that sup-
plies. the springs- at Spraighank has
not been determined. and cthe source
renmiains an unsdlved problem. T'he wii-
ter may ~ome {rom the higlk ground 1o
the southeast or vy subterranean
channels from Dignayn Creek io the
southwest., Carveful gaugings of the
flow of Dignam Creek at several points
might throw
lem.

In my opinion there is no nossibihity

ter from Springbank or vicinity.

Some ‘further experiments it Spring

bank and south of FEyron might resuit
in the discovery of veins of water-bear-
ing gravel that might wviell a1 suppiy
worth collecting, ‘bat tnis is entirely a
matter of chance.
. I am informed that a vein of Jdrv
coarse gravel was'struck on the con-
duit line from: Byron. It 1s wnossibie
that w:aater might be- found at the bot-
tom of this vem.
little to sink a test shaft. to determin»
this point, but the supvly.
would probably be small.

That you may compare l.oundon wa-
ter with that zupphed’ in some other
places in Ontario, I give the fcllowinx
table of analyses, The first six of thew
analyses were made bv Dr. W.
Ellis and the last two by A. Mc(}xll

some lizht cn the prob- |

¢f obtaining any large increase of wi- |

It would cost but |

if found, i

ward. P

Frem my own expericnce with drilied
| wells at St. Marys, Gaderich, Strathroy
'and Petrolea, and fron the results in
| London, T am of the ovinien that thére
is no probaility of securing a - water
i supply from this limestone or below 1t
Em the vicinity of London.

Your present supply is found in beds

'of gravel, over-lying clav. at an eleva-
tion slightly above ‘the river.

(E) SURFACE STRUAMS.

The surface streams 1n. the “icinity
[ot‘ the city that migh:t be secured for
mu‘easmg the water supply are Dig-
nam Creek, Pond Mills stream south of
the city, Ox-Bow Creek. which enters
the river from ihe northeast near Ko-
moka, and Crcw Creek west of Ke-
moKka., There is ancther stream that
enters the north branch of the river,
a short distance above the city, known
as the Medway, but I am informed
that it becomes practically dry in the
sumraer season.

Ali of these streams, except the Med-
way, are of smalli volume and drain,
cleared agricultural iands.

It is probable that the quality of
the water in either branch of the
Thamnes above the city would be found
superior to ¥,e creek waters it cer-
tain seasons of the year.

(F) GALLERIES.

In some portions 0 London West,
beds of sand and gravel are found that
provide an an rle supply for domestiz
wells,

It has been suggested that the water
from the north branch in the vicinitv
of Wharncliffe and-above the milis,
flows scutherly throuzh subterranean
beds of grave! underlying  J.ondon
West to the main river, the water pe-
ing filtered in its passuge through the
gravei.

Fromn my own observations and from
information given me by Mr. Moore,
I am ot the opinion that there is no
such underground fiow. :

The strata of gravel and impervious

clay are very irregular. and ‘1 coulid
find no continuous gravel bed conneci-
ing the upper reach of the river with
the tnain stream. If such a flow were
discovered, it would probabiv be sub-
i ject to pollution from sutfface waters,
owing to its comparatively shallow
i depth.
Experiments and tes(s may. however,
| be necessary to convince those whn
| have faith in this scherse- of 1ts iia-
l practicability.

| (3) LAKE ERIE.
l In the vear 1546 the Town of Petrolen
with a populatien of about 6,000, con-

Place.

In parts per million.

Albumenoid
Nitrogen in

* Free Ammonia.
Chlorine,

-
> % Total solids.

'

b
e B3 8.y

160
172

SL¥zzL33

A= shown by the above ani:vses, the
London water irom the springs is re-
markably pure. but hard. and s weil
suited for ali domestic purposes.

(B) AND (C) SFRINGS.

Along the hanks of the rrver between
Byron and Delaware, thére are numer-
vus springss, the flow froi:: the most
impertant of wnich have béen meas-
ured and found to be as [ollows:
Hotig Springs, Lot 351. Con. III,
Township of London, distance from
Byron about 3% miles, measured
flow 125,900 gallons per day. %
Blizzards’ Springs, Lot 32, Con. IIIL.,
of Londoa. distance. from

t 4 miles; meaeurﬂd ﬂow

per day."
, Lot 8. €on. 1., Town-

structed a System of Waterworl.s, tuaik-
ing its .supply from Lake Ylaron, 14
miles distant in a straight line.

Lake Erie is distant 24 miles from
Londen, and taking porulation an-l
distance only into consideration, it
would at first appear that to convey &
supply of water to London fromm Lage
Erie wouli (,O's( less  per cupita, thun

to carry Lake iHuron water to Pe-
trnlea.

Taking into consideration. however,
the cguantities of waler negessary ‘or
the twn places, 1t is seen that the con-
duit for London would reaquive to b
about seven tiries the cupacity of tue
Petgolea condnit .and twice the length.

A'thirly inch pipe would not be too
large as a supply pipe from’ Erw,
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