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" BUREAU OF WATER
C. E. Davis, CHIEF
Philadelphia, January 8, 1919

Mr. George E. Datesman, Director,
Department of Public Works.

Dear Sir:—I beg to submit herewith the annual report of the
Bureau of Water for the year 1918.

The outstanding feature of the operation of the Bureau of
Water in the culminating year of the war is the fact that not-
withstanding the handicaps and hazards incident to the country’s
condition, the works were conducted without a serious break-
down, and, in the face of a greatly increased demand for water,
rendered normal service.

At two separate times all previous records for daily and weekly
output were broken. One period of maximum draft occurred
during the excessively cold weather of the winter, and another in
the excessively hot weather of the summer. During the week
ending March 7th, a daily average of 348,000,000 gallons was
delivered into the mains, and during the week ending August
1st a daily average of 337,000,000 gallons was delivered into the
mains.

The fact that the plants during a year of maximum work and
minimum resources were able to respond to these excessive peak
demands, and the further fact that no breakdowns with serious
results occurred, is due chiefly to the loyal and self-sacrificing
work of that portion of the force which remained in the service-
of the City in the face of the inducements of higher pay in out-
side employment. The total normal force in the bureau is ap-
proximately 1,700 men. During the year 545 men left the Bureau
of Water, in addition to those who joined the army and navy,
and approximately 500 men were secured to take the places of
those who left. In other words, nearly one-third of the entire
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force was in a state of transition during the year. Naturally, the
newcomers were inexperienced and generally were men who could
not meet the more severe conditions prevailing in outside em-
ployment at the higher wages, and as a consequence the bureau
received no greater return in services than was indicated by the
comparative scale of compensation. The experience of the war
tends to the theory that the offering of wages below the prevail-
ing rate does not pay.

The pension system proved a stabilizing factor and tended to
retain many men who otherwise would have left the service.
Twenty years of employment is one of the requirements of par-
ticipation in the pension privileges and there was a natural re-
luctance on the part of a man who had been in the City service
for fifteen or eighteen years to lose his pension rights even at the
cost of a few years’ employment at less than the standard rate
of compensation.

FILTRATION

The filtration plants produced a thoroughly safe water through-
out the entire year. The health authorities of the City assert
that for several years past there has been no connection between
any case of typhoid fever and the City’s drinking water supply,
but as it is customary to use the typhoid rate as an index of the
efficiency of the filter operation, the following table is submitted:

1917 1918  Per 100,000
CaseS ...iiiiiiiiiiiiiieiieeeaaaaaan 625 337
Deaths v.vvviiniiiiiiiiiiiieninann 111 87 48

The rate of 4.8 per 100,000 is based on a population ot
1,782,000. However, there is reason to believe that the great in-
flux of workers attracted by the war industries has increased the
population of the City materially beyond this figure.

The efficient operation of the filter plants has been constantly
menaced by an inadequate number of laborers available for
cleaning. Torresdale in particular closes the year with a large
amount of necessary work undone and is consequently in poor
condition to handle any excessive turbidity in the near future.
.Deep cleaning has been possible on only seven filters, where
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20 filters should have been so cleaned to maintain the stand-
ard found necessary for the past six years.

A large amount of other vital work has likewise been neces-
sarily postponed. Without the sedimentation basin at this plant
and the opportunity afforded by it to apply a coagulant in times
of high turbidity, the filters could not have been successfully
operated. The following table shows the general work accom-
plished by the sedimentation basin in the reduction of visible
turbidity, though the peak points are not indicated: '

Turbidity - Bacteria
-
g B -~
S - . .
Month E g K] : P = m z = = m
& ~ @ . - ~ 2= . 9
sai 8|53 88| % | B |22 48 |B
< ~ <] < B ~ [=] < ]
January ...... 190.5 20 16 6 O+ | 81 000 | 71 000 | 19 000 370
February ..... 195.1 79 36 15 0+ | 67 000 | 53 000 | 13 000 | 180
March 192.3 29 21 8 04 | 13 000 | 11 000 | 2 400 21
April 190.1 14 12 4 0 26 000 | 23 000 | 2 9GO0 10
May 196.6 25 15 3 0+ | 19000 | 9900 | 2 000 27
June 196.5 24 27 9 0+ (19 000 | 9 400 | 2 000 29
July 200.6 12 10 1 0 11 000 | 6 800 900 12
August ....... 198.7 8 71 0.5 0 8 600 | 6 100 750 5
September ....| 187.2 11 9| 05 o 17000 | 9800 | 1200 7
October ...... 180.2 13 11 2 0 14 000 | 17000 | 3 300 | - 37
November ..... 175.3 13 12 2 0 9 500 | 12 000 | 2 800 5
December ...... 172.0 31 21 8 0+ | 30000 | 36 000 | 6 800 28
Average ..| 189.6 24 15 5 O+ | 26 000 | 22 000 | 4 800 61

The preliminary filters at Torresdale have also rendered val-
uable aid and the increase in depth of sand from twelve to six-
teen inches on these beds has been fully justified by the results.

A coagulant was applied at all the plants except Upper Rox-
borough during periods of excessive turbidity in the rivers. The
number of days’ use is shown in the following table:

Torresdale ......cooviiiiiiiiiiiinnnnnn., 16 days
Queen Lane .......cciiiiiiiiiiiiiiienn, 25 days
Belmont .....ccvvviiiiiiiiiiiiiiiiiin... 14 days

Lower Roxborough ...................... 13 days
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Ice formed to a depth of 14 inches on the Queen Lane filters
during the excessively cold winter months, interfering seriously
with cleaning operations. At this plant it was found necessary
to begin an extensive overhauling of the preliminary filters be-
cause of an excessive accumulation of mud. Twenty of the beds
were cleaned during the year, the sand being ejected and passed
through a Nichols separator, and the gravel being washed in
place with a hose. About 20 per cent. of the brass air and
water tubing was found to be split and renewals were necessary.

A machine developed for the purpose of replacing hand labor in
cleaning filter sand in place was successfully operated at Queen
Lane. The machine was devised by Mr. E. M. Nichols. The
apparatus is mounted on a frame supported and propelled by
caterpillar tractors. A cutting revolving screw at the front of
the frame delivers the sand to a revolving paddle at the center,
which in turn throws the sand into an ejector which—together
with a Nichols separator—is mounted on the framework. Elec-
tricity is used for power, while the ejector and separator are oper-
ated by the ordinary pressure hose connections. The machine
has a capacity of about 10 cubic yards an hour under favorable
conditions.

Odors typical of sulphuretted hydrogen reappeared in the
Schuylkill River during low water stages in the autumn, causing
annoyance and discomfort, but no sickness. This is a recurrent
condition caused by the excessive pollution of the stream by.
decomposing organic matter.

PUMPING STATIONS

The pumping stations felt the wartime handicap most keenly of
all divisions of the Water Bureau. Inability to obtain necessary
material and supplies, together with loss of employees and
changes in the force, necessarily resulted in deterioration of
equipment. The initiation of improvements was out of the ques-
tion, the most vital problem being to keep the plants in opera-
tion even at the cost of premature depreciation. Fortunately, a
few improvements originating under the $500,000 appropriation
made for that purpose in 1916 matured dunng the year and
proved of invaluable service.
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The 25,000,000-gallon turbo-centrifugal pump at Queen Lane
was put in service in January and the operation of that unit
maintained the output of the station up to the practical capacity
of the filters, a condition which would otherwise have been im-
possible because of the unreliability of the original pumping
equipment. The bureau was consequently enabled to add ma-
terially to the volume of water available for the central portion
of the City, the district where the need was greatest.

The eight new stokers in the No. 3 boiler house at Lardner’s
Point were completed and the equipment in that house carried
a large part of the boiler load of the entire plant.

The new turbo-centrifugal pumping unit at Lardner’s Point
was put in service in the latter part of the year and immediately
afforded material relief to the overworked pumping equipment.
It is now possible to make repairs on any of the other eight pumps
on the low service work without diminishing the output of the
station. Small mishaps do not now assume the same import-
ance, nor are the same number of emergency measures demanded
for repairs. This turbo-centrifugal unit under test and in daily
operation has exceeded the contract requirements as to capacity
and efficiency. The capacity is approximately 40,000,000 gallons
a day and the efficiency is satisfactory.

This important and expensive piece of machinery is housed
under a wooden shed subject to fire risk incident to a building
of that type. The funds set aside out of the $500,000 appropria-
tion for a suitable building were diverted to pipe-laying needed
to supply water for dwellings already built on streets lacking a
water supply. The Water Bureau had no other funds at its dis-
posal, an appropriation was not forthcoming, and common hu-
manity required the diversion of money from a building to shelter
an inanimate piece of apparatus to the end of making buildings
habitable for human beings. Now that that object is attained,
common business prudence demands an appropriation for a suit-
able structure for the protection of the pump, which is a vital
unit in the City’s water system.

Early in August a fire, caused by a short circuit, destroyed
the monitor of the No. 2 boiler house at Lardner’s Point, hous-
ing the coal conveying equipment, and seriously damaged the
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conveyor belt and conveying apparatus. The monitor was built
of wood and for a long time has presented a menacing fire haz-
ard. The monitor of the No. 3 house is likewise built of wood
-and presents a similar fire menace. Fortunately the fire caused
no interruption to the. operation of the pumping station, but
extensive emergency measures were required for supplying coal
to the boilers until necessary temporary repairs to the conveyor
and structures could be made.

The importance of Lardner’s Point pumping station makes it
imperative that all foreseen fire risk should be eliminated.
Appropriation should be forthcoming at an early date, not only
to permanently repair the monitor of the No. 2 boiler house but
to reconstruct the monitor of the No. 3 boiler house and at the
same time eliminate other fire hazards at the plant incidental to
the use of wood in buildings of such a character.

The turbo-centrifugal pumping units at Shawmont were com-
pleted and on test materially exceeded the specifications.

The electrical pumping equipment at Shawmont and at the
Roxborough plants was completed and is giving satisfactory
service.

DISTRIBUTION SYSTEM

The distribution system was necessarily operated with a mini-
mum force and practically no extensions were made by the
bureau. Very few extensions were made by private or other
contracts. A few thousand feet of pipe were laid under special
arrangements by the Emergency Fleet Corporation and the
United States Housing Corporation for housing projects at Elm-
.wood Avenue and Seventieth Street and south of Oregon Avenue.

The prolonged and excessive cold weather in January, Febru-
ary and March resulted in 2,000 frozen service pipes and a few
frozen mains of small sizes. The majority of the service pipes
were thawed by the Philadelphia Electric Company under ar-
rangements with the private owners thereof. The results of
-leaks and damaged pipes have not yet disappeared.

The bureau again strongly recommends arrangements whereby
the édntrql and maintenance of service pipes from the main to
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the curb shall be taken from private owners and transferred to
the Bureau of Water.

No improvement has been effected in the unsatisfactory condi-
tion of the district offices controlling the distribution work. The
West Philadelphia district probably suffers the greatest handicap
in regard to the location of its yard and the character of its
buildings. The headquarters of this district are under the South
Street bridge fronting the Schuylkill River. No more geographi-
cally awkward location, with respect to the area of West Phila-
delphia, coming under the charge of this district, could be se-
lected. There is an additional handicap of one mile of waste
travel to and from the yard to its outlet on Chestnut Street. The
buildings are mere sheds and shacks and the yard is subject to
periodical inundations by the Schuylkill River. The men located
at this district and accommodated in these structures are charged
with the responsibility of safely maintaining a continuous water
supply to the whole of West Philadelphia.

METERS

Approximately 9,000 new meters were set during the year,
making a total in use of 72,543 out of a total of 370,400 services.

An ordinance effective June 1, 1918, requires the metering of
all connections made to the mains after that date. Under the
ordinance of December 2, 1916, practically all manufacturing
establishments, business houses, hotels, saloons, and other large
users of water were placed on a meter basis. The ordinance first
nientioned will insure the metering of all new connections. There
remain some 300,000 unmetered connections, principally private
houses of a character where waste of water is excessive because
of old or ineffective plumbing appliances. In these properties
there is a continuing and excessive waste of water.

A special committee of Councils was appointed to consider
the question of universal metering, and if such a project should
be recommended, to provide a plan therefor. After a number of
hearings an ordinance was introduced into Councils recommend-
ing a six-year program for the complete metering of all un-
metered properties. '
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The influence of meters on water consumption begins to be
apparent. The past year has been abnormal.” There was a
large, steady draft of water for war industries working at high
speed and under a practically continuous schedule. There was
likewise a tremendously increased demand for water, induced
by the excessively cold winter, and a similar increased demand
because of the unusually hot summer. There was furthermore
an added demand for water because of the increased, though
perhaps transient, population attracted to Philadelphia on ac-
count of the concentration of war industries at this point.
Various estimates of increased population have been made and
conservative opinion is to the effect that the total population
approximated 2,000,000.

Notwithstanding these increased demands, pressures were main-
tained throughout the City at about the normal of previous years,
and during periods not influenced by either the excessively hot
or excessively cold weather the pressures were somewhat more
satisfactory than in any recent year. It is the belief of the
Bureau of Water that without the reduction of waste incident to
the meters now installed, such a situation would have been im-
possible and the water supply would have been inadequate to a
much greater degree than was actually the case.

Based on a population of 2,000,000 the daily per capita con-
sumption was 160 gallons. On the same basis and eliminating
the excessive demand of the cold and hot periods, this per capita
consumption would have approximated 150 gallons.

Leak and waste work was necessarily curtailed because of the
lack of qualified men. Somewhat more than 11,000 serious leaks
in interior pipes and fixtures were located and repairs effected.
This service required more than 25,000 individual visits to prop-
erties for both original and follow-up work.

GENERAL CONDITIONS OF WORKS

No false sense of security should lull the minds of those charged
with the conduct of the City’s activities to the dangers inherent
in the present system of water works. Sixty per cent. of the
supply comes through the Delaware chain of works in which
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many weak links exist. An accident at any one of a number of
vital points would throw the entire system out of commission
and deprive a large portion of the City of its water supply.
Some accidents have occurred in the past, fortunately without
disastrous results. Unfortunately, the public mind seems prone
to forget, and once the water service is restored, the probability
of another similar or more serious accident is forgotten.

In the computation of the allotment of available funds, the
water works do not receive the attention that their importance
deserves. The equipment is growing older and the liability to
accident is increasing from year to year.

The bureau for some years has advocated the replacement of
Fairmount Dam with a permanent masonry structure. The
apron of this dam was destroyed by ice in the spring break-up
of the Schuylkill River. After repeated urgent appeals, an ap-
propriation of $45,000 was secured for repairs, and such repairs,
to the extent of the money available, were completed in the
autumn. The work is not entirely satisfactory, as the bureau’s
estimate of cost was materially reduced. The safety of the dam,
however, is now probably greater than it was one year ago.

The main Water Bureau repair shop is housed in a one-time -
armory at Twelfth and Reed Streets. This building, and par-
ticularly the roof, is in a deplorable condition and the fire hazard
is serious. The bulk of the machinery is inadequate and unsat-
isfactory. The continued maintenance of this shop is essential,
as the equipment of the water works is eontinually in need of
emergency repairs of all kinds. Plans have been ready for some
time for a new modern shop suitable for the needs of the water
works. An appropriation for this shop should be forthcoming in
the near future.

Previous plans and recommendations of the bureau contem-
plated the Delaware River as the source of an added water
supply. Revived interest in the Delaware and Raritan Canal
appears to make it inexpedient to increase the dependency upon
the Delaware River but to look elsewhere for a new supply, leav-
ing the future of the present Delaware works to be determined
when the question of the canal is definitely decided.

This situation naturally revives the question of a mountainous
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or distant source for the whole or part of the City’s water supply.
Associated with this situation is the question of the desirability
of abandoning the local Schuylkill River. In order that the mat-
ter may be brought seriously to the attention of the public his
Honor, the Mayor, has addressed a letter to Councils advocating
the appointment of a special committee to consider the entire
question, of which committee the City Solicitor, the City Con-
troller and the Chief of the Water Bureau should be members.
Thus far Councils have taken no action. In view, however, of
the probability of such a committee being appointed, this report
makes no definite recommendations for general improvements.

STORES, SUPPLIES AND ACCOUNTING

The division handling stores, supplies and accounting, including
all the records appertaining thereto, operated under serious diffi-
culties because of repeated changes in the personnel. The sala-
ries offered by the Bureau of Water are materially less than
those paid outside, and individuals having experience in this
branch of the Bureau of Water service are in great demand by
private concerns because of the training and experience gained
in employment in the bureau.

The work of the division was largely increased because of the
method of payment for coal and the separation of freight bills
from coal bills. The confusion and disorder throughout the entire
supply and material market added greatly to the difficulties of
this branch of the bureau, and only the hearty co-operation of
other branches of the City’s government, such as the Department
of Supplies, Controller’s office and the City Solicitor’s office, per-
mitted the maintenance of the work.

Stores customarily carried in stock have been seriously de-
pleted and emergency purchases were found to be more neces-
sary than at any previous era.

The accounting work was necessarily curtailed to an absolute
minimum and desired progress was not made in the setting up of
the records required by the Public Service Commission.
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REVENUES

The revenues of the bureau amounted to $5,311,586.48 as com-
pared with $5,603,928.79 in 1917 and $5,098,822.14 in 1916. The
decrease in 1918 below the revenues of 1917 was expected be-
cause of the fictitious increase of the 1917 revenues over those of
1916, due to the fact that the transition from the original sched-
ule rate ordinance to the meter ordinance, effective the first of
January, 1917, artificially augmented the revenues of that year.
Approximately $150,000 of 1916 accounts were actually collected
in 1917, and the 1917 revenues reflect all of the gains and none
of the losses incidental to the new meter ordinance, the losses
first appearing in the 1918 revenues.

Decrease in building operations reduced the revenues of the
bureau from such sources in the amount of $63,000 below the
revenues from the same sources in 1917.

Lack of sufficient clerks, loss of experienced clerks, together
with the influenza epidemic, made it physically impossible for
the fourth quarter’s meter bills to be rendered, as expected, in
November. This made it impossible to secure payment of a
certain amount of these bills and will result in their being carried
over into the 1919 receipts.

With proper allowance for this situation, which will be ad-
justed as the effect of the war diminishes, there is every reason
to believe that the existing meter ordinance is a satisfactory
revenue producer.

HIGH-PRESSURE FIRE SERVICE

The high-pressure fire stations were in service at 44 fires, deliv-
ering approximately 10,000,000 gallons of water, of which one-
half was filtered water drawn from the Fairhill basin. Pressure
was built up for 388 additional alarms where no service was ren-
dered. The longest run in service was 7 hours and 49 minutes, on
October 16th, for a fire in the vicinity of Delaware Avenue and
Race Street.

The service was satisfactory, with one exception, when a broken
main required a shut-down of 36 minutes. Nineteen hydrant
connections were frozen during the excessive cold of the winter,
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and in all but three cases, thawing was successfully accomplished
by a steam jet.

A serious case of electrolysis developed in the late fall at the
corner of Jasper and Cumberland Streets. The general question
of electrolysis and damage therefrom has been taken up actively
with the Philadelphia Rapid Transit Company and mitigation
measures are in progress.

The general condition of the entire high-pressure fire system
is satisfactory, though emergency repair parts are depleted to a
minimum and appropriations should be made at the earliest
possible date.

DIVISION HEADS

The various divisions of the Bureau of Water have been in
charge of the following:

Executive—William Whitby.
Accounts—William J. Logan.
Registrar—Frank J. Gorman.
Filtration—Seth M. Van Loan.
Distribution—Seth M. Van Loan.
Pumping—Harry S. Mellen.
Structures—Charles S. Kelso.
High-Pressure—Arthur J. Donnelly.
Mechanical—Harrison R. Cady.

Annexed hereto is an Appendix in which various data and
specifications are included.

Very respectfully,

C. E. DAVIS,
Chief of Bureau.
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Decrease

Water rents—Current year..
Penalties—Current year.....
Water rents—Previous years.
Penalties—Previous years...
Meter rents—Current year...
Penalties—Current year.....
Meter rents—Previous years.
Penalties—Previous years....
Liens ...iieieeciiecnennnnn
Interest on liens..
Permits—Fractional ........

Pipe frontage...............
Meter repairs ...........
Penalties—Meter repairs.....
Special ............0v0nen

Collected by tax offices—
Fees—Searches—Miscellane-
OUS .ivienevennncnconnnnnn
After first week in Feb.—
Fees included in fractional
permits .........i00eenn..

Collected by City Solicitor—
Water pipe frontage......

Oollected by Highway Bureau
—Ferrules delivered ......

Collected by Department of
Supplies—Materials sold...

$515 115 45
8 762 55

17 311 00
2 963 50

ceesatecsean

41 727 86
21 189 42

REVENUES

1918 1917 Increase
$3 225 436 47 $3 740 551 92 |............
29 340 45 38 103 00 |....... ceeene
92 576 98 109 887 98 |...cvvnvnnns
13 488 76 16 452 26 |.....0.enn .

1 744 215 61 | 1 279 509 10 [$464 706 51
8 293 18 6 346 22 1 946 96
33 682 17 184 111 46 |.........

2 481 22 2 052 22 429 00
8 00 1000 |.........

47 25 36 65 10 60

96 943 38 138 671 24 |...cvounnen
17 241 01 38430 43 [............

8 85¢ 50 2 828 82 6 025 68

70 88 6 74 6% 14
4 276 35 4 295 28 eveecene
192 75 2835 T [ceeenennns
12 732 47 19 513 26 |...iiniinnns
4 457 00 6054 00 .oovvnnnnn

17 247 25 14 232 46 3614 79
$5 311 586 48 $5 603 928 T9 [.....0v0ve.n

$292 342 31




OPERATING EXPENSES FOR THE YEAR ENDING DECEMBER 31, 1918

Cost per million
Labor Other costs Totals Pert c:n't. of gallons pumped
ota 100 feet high
GENERAL OPERATING EX?ENSES: . °
EXecutive .....c.ovvvevnnncinnnacinnas $19 307 86 $1 430 30 $20 738 16 .006 $0.06
Accounts, stores and purchasing ...... 27 953 05 3 833 39 31 786 44 .010 .09
Collection of revenue 117 473 77 15 796 72 133 270 49 042 40
Water waste ......... . 15 566 62 608 41 16 175 03 .003 .0t
Miscellaneous ......civiieiiienans . 8 731 30 313 62 9 044 82 .002 .02
Totals—General operating expenses| $189 032 60 $21 982 34 |.......... veee $211°014 94 .067 $0.64
DIRECT OPERATING EXPENSES:
Pumping:
Supervision .......iveeieenenn $7 114 86 $631 19 $7 746 05 .002 $0.02
Main pumping stations ...... 417 061 44 916 701 11 1 363 762 535 433 4.17
High-service pumping stations 2 981 71 29 606 44 72 588 15 028 .22
Filtration pumping stations....... 110 088 71 201 409 60 311 498 31 099 95
Miscellaneous pumping station prop-
ETtie8 .iieeiiiiinrininiaiinceanns 15 039 78 8 377 87 23 417 63 .007 07
Totals—Pumping operation ......| $392 286 50 i$1 186 726 21 | $1 779 012 71 563 $5.44
Filtration:
Supervision ......ceiiieiniieiienenns $5 492 68 $136 50 $5 629 18 .001 $0.01
Filter stations .......ccovviveennee . 231 660 70 82 207 74 313 868 44 009 96
Laboratories .......ciee0ieiinnnnns 22 437 92 5 098 31 27 536 23 008 .08
Totals—Filtration operation ..... $259 591 30 $ST 442 55 317 033 & .110 $1.06

’
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OPERATING EXPENSES FOR THE YEAR ENDING DECEMBER 31, 1918—Continued

Cost per million

Labor Other costs Totals Per : :f atl. of gallons pumped
100 feet high
Distribution:
Supervision .......c0iiiiiiiiiinans $10 084 61 $1 004 70 $11 089 31 .003 $0.03
Distribution mains and appurtenances; 151 925 30 22 474 83 174 400 13 .055 .53
Transmission mains . 195 30 [cevennennnnnnn 9530 0 leeaeeeee 0 eeen .
Reservoirs ................ “ 14 595 19 277 48 14 872 67 004 .04
Pitometer .. 826014 838 01 9 008 15 .002 .02
Meters ......eiieeinenns ‘[ 21 404 23 1 326 38 22 730 61 .007 .07
Total—Distribution operation ... ‘l $206 464 77 $25 921 40 $232 386 17 .073 $0.71
High-pressure fire service................ | 54 311 95 5 813 35 60 125 30 .019 .18
Totals—Direct operating expenses. $1 112 654 52 $1 305 903 51 teeenaeeass $2 418 558 03 .769 $7.40
REPAIRS:
Repairs to general property.......... $912 59 $1 132 83 204542 0 . P
Pumping property repairs:
Supervising properties ............. 336 08 286 39 622 47 eeeens Cevens
Main pumping stations ............ 150 113 07 102 615 83 261 728 90 083 $0.80
High-service pumping stations....... 7 653 13 2 508 35 10 156 48 .003 .03
Filtration pumping stations......... 38 135 56 26 884 15 65 019 71 .020 .19
Miscellaneous pumping station prop-
erties .....oiiiiieiiiiiiinas 2 249 31 467 66 2 716 97
Totals—Pumping repairs..... ceoo| $207 487 15| $132 757 38 $340 244 53 .108 $1.04
Filtration property repairs:
Supervising properties ............. ceesesisnenaes $4 58 $ 58 eesesse
Filter 8tations ....ccevvvevvevneenes| $22 020 09 5 351 04 27 371 13 .008 $0.08
Laboratorie8 .......eeececccicncens 112 77 102 35 215 12 sesesns
Totals—Filtration repairs ........) $22 132 88 $5 457 o7 $27 590 83 .008 $0.08

L1



OPERATING EXPENSES FOR THE YEAR ENDING DECEMBER 31, 1918—Concluded

Cost per million

Labor Other costs Totals Pert(c,:ﬁf' of gallons pumped

100 feet high .

Distribution property repairs:

Supervising properties ............. $102 44 $200 95 $312 39 Ceeeen
Distribution mains and appurtenances 67 038 19 14 G99 56 81 737 75 026 $0. ’5
T'ransmission mains ...... 41 39 liievieieniinnn 41 39
ReServoirs .....ceveevernccccnecnnss 646 12 191 58 837 70 eeeeees .
Pitometer .......c.eoiiiiiiienns 12 24 20 18 32 42 leeeenaes
Meters ..... [N 7 099 47 | 11 899 28 18 908 75 004 ’ .05
Totals—Distribution repairs ......; $74 939 85 $27 020 55 $101 960 40 .032 $0.31
High-pressure fire service repairs...... $17 047 03 $3 584 38 20 631 41 .006 $0.06

Total repairs ............ ceeenee. $322 519 48 | $169 953 11 |....... P $492 472 59 .156 $1.50

Other expense .......oceeeeenoes ; $20 814 35 $352 81 |veeenenns 21 167 16 .006 | $0.06

Total operation and repairs...... .f$1 645 020 95 $1 498 191 77 |..evvennnn. oo 83143 212 72 1.000 | $9.62

Total million gallons pumped 100 feet high........ 327 071 Cost per million gallons pumped 100 feet high........ $9 62

Total million gallons pumped ..........cc00.n cenee 198 649 Cost per million gallons pumped ..........cco0000000 . 15.82

Total million gallons flltered (consumed) 116 583 (C'ost per million gallons flitered (consumed)........... 26 96

Population (estimated) ......etiveveeerscccisscees 1 800 000 Cost per capita ........ eeeseneas 1.74

8I
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EXPENDITURES FOR CONSTRUCTION AND EQUIPMENT FOR THE YEAR 1918

ADMINISTRATIVE PROPERTIES ....... e eeieeiteiere et tieaeanaaen $1 277 91
PUMPING
Main Pumping Stations:
Belmont .....ccoviviiiiiiiiiiiiiiinen $23 429 81
Queen Lane .....cciiiviiiiiiiiiiienn. 26 901 88
Shawmont ........ccviiiiiniivannnnnns 43 563 21
Lardner’s Point ..........c...0 [ 49 889 65
—— §145 684 55
High Service Pumping Stations:
George’s Hill ............... cevessanes $20 00:
Roxborough .....c.ccvviviiiniinninnnnns 1 065 35
Wentz FAIM ..ovvnrvnnninneninnneannnas 88 82
Mt. AITY coivieennnniiiiieinnnecnnnnns
—_— 1174 17
Low Service Pumping Stations:
Torresdale ...... N $6 261 22
Roxborough ........ccovvviiinvnnnnnns 10 80
Roxborough Booster ................. 25 757 89
—_— 3202901
Miscellaneous ....ceeeerieritieiiiennnnnn .. 8124515
_— 124315
180 133 78
DISTRIBUTION
Office and Yard Equipment.......cccoviviieennennnnnns $4 104 86
Pipe LiNES .....cviiieniiiinniiinienreeeneeaenansannnns 71 599 61
Valves .....iciieeinennnn P 44 774 07
Attachments ..... Y 3 134 92
Fire Hydrants ..........ceecveeieericnnnnnannnrennnns 23 707 20
Pltometer ...covviiieiiiiiiiieriiititeraraiiitaaannnn 454 43
. 3 2 43 23
149 818 32
FILTRATION
Filters ....... et eaeeotae ettt et saaaanaene $9 233 S8
Laboratories .v..eeieieraenensrrenenerosnsnssncenanans 174 75
' 9 408 63
HIGH-PRESSURE FIRE SERVICE ....vuvnvnineneneneserenesenannnnn 1 580 02
INCIDENTAL PROPERTIES! ...iccciiiirncrnnnennnnnnns tersenesensne 4 594 29
b 07 7 $346 812 95

1 Shops, engineering properties, ete.



SUMMARY OF APPROPRIATIONS AND EXPENDITURES FOR THE YEAR 1918
Direct Funds

SViL—lyli denciencies incluaca, Iz,3¢(.%¥4; 1918 deficiencies not included, $12,462.84.
1 Under contract.

2 §$21,865.00 under contract,
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COAL PURCHASED—1918
Main Pumping Stations

Price
Station Classification per Tons Cost Total cost
ton
Belmont ..........  Pea..... vee.| $5 60 4298.10 | $24 059 03 |.eceiuenrnnns
Belmont ......... Barley.......| 3 8 39 366.95 | 152 172 57 | $176 231 60
Queen Lane ......| Barley.......| 3 90 42 157.55 | 164 528 51 |.ieveercncans
Queen Lane ......| Culm........[ 301 87.40 263 07 [cevrecanoncne
Queen Lane ......| Bituminous..| 3 50 50.67 278 88 164 070 46
Shawmont ........| Bituminous., 3 05 27 865.22 | 140 623 20 140 623 20
Lardner’s Point ...| Bituminous.. 5 46 27 150.13 148 289 83 |...cvuvinnnnnn
Lardner’s Point ..! Barley.......| 372 62 529.10 | 232 569 39 859 22
Totals and av-
€TAGES .....! sewnseeeeenss] $424 | 203 505.12 | $862 T84 48 | $862 T8+ 48
High Service Stations
Price
Station Classification | per Tons Cost Total cost
ton
George’s Hill ....| Buckwheat...| $7 31 2315.15 | $16930 91 [..cevecnnnnn.
George’s Hill .... [Pea..........| 5 54 70.00 387 80 $17 318 71
Roxborough ......|Pea..........| 631 640.50 3 410 56 3 410 56
Wentz Farm ....| Buckwheat...| 5 74 1 934.30 11 107 37 [ceeececscanss
Wentz Farm ....|Ped......ceae] 691 177.30 1048 74 12 156 11
Totals and av- !
erages ...... cevereescesasst $6 33 5 037.25 | $32 885 38 $32 885 38
Low Service Stations
Price
Station Classification | per Tons Cost Total cost
ton
Roxborough ...... Pea..........| $6 31| 1860.65 | $11 740 70 $11 740 70
Torresdale ........| Bituminous..] & 73 38 862.81 | 222 788 59 222 788 59
Totals and av- '
ETAZES ...cvafescesocrsaasssl 3376 40 723.46 | $234 529 29 | $234 529 29
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Filters
Price
Station Classification per Tons Cost Total cost
ton
Belmont ..........| Buckwheat..,| $7 75 170195 | $13 183 36 |....veeennn.n
Belmont ..........| Pea..........| 551 64.00 352 48 $13 535 84
Queen Lane .....{ Pea..........,; 560 1 541.35 8 621 49 8 624 49
Lower Roxborough 53¢ 73.00 404 42 404 42
Upper Roxborough. 5 54 50.00 277 00 277 00
Totals and av-
erages .....loocoooeoo .. $6 66 3 130.30 | $22 841 75 $22 841 75




PUMPING STATION STATISTICS

PUMPING MACHINERY—STEAM

R—Raw water to fllters.
H—High service direct.
D—Direct.

Description Working conditions
| . !
Type Rated | Steam ; Vaec-
Station No. v ‘ capacity pressure; uum | Total
ot instal Buiider M.G. | Ibs. | in |head '
nstalled
units \ Steam "end Water end per per | mer- | feet |
24 hrs. | sq. in. | cury ’
[ .
Belmont ......... . 2 1916 DeLaval ........... ! Turbine ............. Centrifugal .. 22 190 28| 316 | R
2 1908 Bethlehem ........., Hor. cross comp...... Dble. plung.. 10 150 26 316 R
1 1900 Holly .............0 Hor. comp............ 2 plung...... 10 150 27| 316, R
1 11895 Worthington Duplex comp.......... 2 plung...... 20 100 24| 316 | R
Queen Lane ...... 4 1896 Southwark Ver. trip. exp......... 3 plung...... 20 150 27| 2711 | R
1 1917 DeLaval ........... Turbine ....... 25 150 28| 271 | R
Shawmont ........ 1 21887 Gaskill ........ «+.., Hor. comp. 10 100 24 400 | R
2 1908 SNOW ..vvvievnnnnns Hor. eross comp. ....| 2 plung...... 5 150 26| 400 | R
1 1916 Southwark ...... «oo| Turbine ............. Centrifugal .. 10 150 28 | 400 | RR
1 1917 Worthington .......! Turbine .............. Centritugal .. 10 150 28| 400 | R
oo : -1 1918 | Worthington ....... Turbine .........c.... Centrifugal .. 10 150- 28 | 400 | R
Lardner’s Pt. No. 2 6 1903-4 | Holly ........... .. Vert. trip. exp. ......| 3 plung...... 20 150 28| 184 | D
Lardner’s Pt. Ne. 3 4 1908 Holly ........cu0n. | vert. trip. exp..,.....| 5 plung...... 20 175 28) 253 | D
Lardner's Pt. No. 3 2 1909 Holly ..... eeeees Vert. trip. exp. ...... 3 plung...... 20 175 28| 184 | D
- Lardner’s Pt. No. 4 1 1918 DeLaval ........... Turbine .........cc.v.. Centrifugal .. 35 175 20| 184 | D
Torresdalé ........ 6 1907 Reeves engines, o T
Wood pumps ....; Vert. cross comp...... Centrifugal. . 40 175 26 42 R
1 1908 Bates engines, Allis-
Chalmers pump...| Vert. cross comp......| Centrifugal.. 4¢ 175 26 42 R
.. . 1 1910 DeLaval ........... Turbine .......c.ccv.0n Centrifugal .. 50 175 28 42 R
Roxborough L. S.. 3 1902 Buckeye eng., Worth- :
ington pump.....! Vert. cross comp......| Centrifugal.. 10 100 | 26 17 | R
George’s Hill...... 1 1908 Allis-Chalmers ..... Hor. cross comp. ....| Dble. plung.. 6 100 27| 136 | H
1 1900 Worthington ...... Hor. comp. H. D. dup.| Dble. plung..| 5 100 27| 136 H
. Roxborough H. S.. 1 1900 | Worthington ...... Hor. comp. H. D. dup.| Dble. plung..[ 5 100 27| & | H.
" Wentz Farm ...... 1 1900 Holly ........ Hor. comp. ..........| Dble. plung.. 3 110 28 ) 140 | H
1 1916 Kerr-D’Oiler .. Turbine .............| Centrifugal.. 2.5 150 28| 140 | H
1 1916 Kerr-D’Oiler .......| Turbine ............ ..| Centrifugal.. 5 150 28] 140 | H

i

1 Moved from Spring Garden in 1893,

3 Moved from Spring Garden in 1908.

€2



PUMPING MACHINERY—ELECTRIC

Description Working conditions
. Type Rated
Station No. Year capacity Total
of Builder M. G. |Voltage | Phase| hcad
units Installed Drive end Wate a per feet
¢ ater en¢ | o4 s,
Roxborough H. S.. 2 1918 G. E. Platt ...... Induction motor ..... Centrifugal .. 63 1220-A-C 3 8 | H
2 1918 G. E. Platt ........ Induction motor ..... Centrifugal .. 33 [220-A-C 3 8 | H
Roxborough ...... 2 1918 G. E. Platt ........| Induction motor ..... Centrifugal .. 15 [220-A-C 3 9| R
.Booster .......... 1 1918 G. E. Platt ........ Induction motor ..... Centrifugal .. T3]220-A-C 3 9| R

4



BOILERS

Description

‘Working conditions

Station I
Rated Method
:::’ 2;;::,’ lnsYt:?]: a Kind of grates - Kind of boilers horse pf:;ﬂ ot Draft
. [ power firing
Belmont ....coovveene 10 | 1906 Fur. flue tubular...... Stationary ......... 100 150 } Hand Natural
2 1915 Wickes water tube.....| Grieve dumping .... 500 200  Hand FPorced
4 1917 Wickes water tube.....| coxe stoker ....... 500 200 | Stoker Forced
2 1918 Wickes water tube..... Coxe stoker ....... 500 210 | Stoker Forced
Queen Lane .......... 4 1913 Badenhausen water tube| Coxe stoker ....... 300 150 | Stoker Forced
i 1 1914 Badenhausen water tube| Coxe stoker ....... 300 150 | Stoker Porced
Shawmont ........... 4 1908 Edgemoor water tube..| Type E stoker ..... 500 150 | Stoker Forced
Lardner's Pt. No. 2... 8 1905 Fur. flue tubular...... Stationary ........ 110 150 | Hand Natural
6 1907 Edgemoor water tube..| Wetzel stoker ...... 500 150 | Stoker Natural Q
Lardner’s Pt. No. 3... 8 11908 Edgemoor water tube..| Coxe stoker ....... 500 175 | Stoker Forced—
Induced
Torresdale .....ceeeee 6 - 1907 Heine water tube.......| Murphy stoker .... 325 175 | Stoker Natural
3 1908 Heine water tube.......| Murphy stoker ..... 325 175 | Stoker Natural
Roxborough H. S..... 1 1895 Fur. flue tubular......| Stationary ......... 80 100 | Hand Natural
2 1911 Fur. flue tubular......| Stationary ......... 100 100 | Hand Natural
George's Hill ......... 1 1895 Fur. flue tubular......| Stationary ......... 80 100 | Hand Natural
| 2 21915 Fur. flue tubular...... Stationary ......... 110 100 ‘ Hand Natural
Wentz Farm .........! 1 1900 Fur. flue tubular......| Stationary ......... 100 160 Hand Natural
21 21916 Fur. flue tubular......| Stationary ......... 100 160 | Hand Natural

1 Green economizer.

2 Boilers built 1905—Removed from Lardner’s Point Pumping Station.
3 Boilers built 1905—Removed from Lardner 8 Point Pumping Station.



ANNUAL PUMPAGE, COAL, LUBRICANTS, ETC.—1918

Pumpage Coal Lubricants
Million
Station Average | gallons Mean
Total million| daily raised head Total tons Average Grease, Engine oil, |Cylinder oil,
gallons million [100 feet feet,, . daily tons pound gallons gallons

gallons | per lb.

of coal
Belmont ........... erieaeieaes 18 533 51 | 558.76 296 43 829 120 272 4 222 3 421
Queen Lane .............. P 23 485 6+ | 676.55 271 41 996 115 4 741 7 867 4 868
Shawmont ......ccovveevveescnns 9 303 23 | 526.42 393 31 005 85 573 5 233 2 266
Lardner’s Point ...... eeeiaeenns 67 661 185 | 731.60 202 83 400 228 4 151 17 747 10 492
George's Hill ....ccvviinnvnnnans 1079 3 | 341.91 136 1 916 5 410 178 675
Roxborough High ....... eeeenen 1313 3| 815.44 8 611 2 133 53 127
Wentz Farm ......cccoeeeeaes eee 1211 3 | 333.38 131 2 173 6 8 289 122
Roxborough BoOSter ......eeeeee 5 097 14 | 146.72 12 1 861 5 N 37 138
Torresdale .......vvveennnen ceees 70 967 194 | 373.73 2 36 451 100 24 1 270 1111
Totals and averages......... 198 649 544 | 638.03 165 243 242 G666 E 11 012 36 898 23 220

9¢
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COAL CONSUMED FOR PUMPAGE—1917-1918
Main Pumping Stations

Coal—Tons Pumpage—M. Gallons
Stations

Increase Decrease 1 Increase Decrease
Belmont ......cece0ene sessecsnns 9984 |Loiveennnnnn 2 469
Queen Lane ......... T494 |......... 294
Shawmont ........... 8247 |....... T
Lardner’s Point ..... 6576 [..coueunn.n. 2 090

Totals .vvvevrecnoannnnes . 31301 |evvennnnnns 4522 |.iiiiiein.

High Service Pumping Stations

Stations Increase Decrease Increase Decrease
George’s Hill .. .vovvvvecnnnsennns 2 S O 36
Roxborough ........ce0s 898 [tiveecennans 23
Wentz FATI ....evvvecececcnonn 189 [ieiieiinnnen Tleeienenanns .
Totals ...... £ 3 2 20 N 52

Low Service Pumping Stations

Stations Increase Decrease || Increase Decrease
Roxborough .....cceveeevrecneci]ennnnnnnnnes 2192 [Lieveininnns (s
Torresdale ......oeoeeeeennonnnns 335 |eeieiennnnns 2084 |...vvannes

Totals ....... tererensians Ceeeees 1 857 20(71! ......




OPERATING COSTS

Pumpage, | Aver- Grease, Packing, Average cost

Station million age Labor Coal oils and rubber Sundries Totals per M. G.
gallons nft waste valves, ete. 100 feet high
Belmont ........ . 18 533 | 296 ($117 436 22 | $175 834 47 $3 632 95 | $2 283 37 | $44 T04 26 | $343 891 27 $6 26
Queen Lane .........| 23485 | 271 | 116 014 15 161 087 66 4 726 03 1709 81| 51939 48 335 477 13 527
Shawmont ........... 9 308 | 393 | 104 740 08 159 403 74 3 707 13 2 428 08 | 18 465 83 288 744 86 78
Lardner’s Point ..... 67 661 | 202 | 237 978 06 377 148 62 9 077 ¢4 3 536 37 | 29 472 14 657 212 63 4 80
George’s Hill ....... 1019 | 136 18 089 83 10 815 95 365 32 98 86 1 949 36 31 319 32 21 34
Roxborough High ... 1313 85 | 11 643 8¢ 2 616 90 136 24 62 15 1139 83 15 598 96 13 97
Wentz Farm ........ 1211 134 | 18 181 44 12 773 51 263 09 3%0 79 123423 32 811 06 20 23
Torresdale ......... 70 967 43 | 135 292 60 179 660 58 1 474 75 708 04 | 33 403 17 350 539 14 11 48
Roxborough Low ... 5 007 12 8 738 69 11 866 57 123 36 4 76 2 876 66 23 610 04 38 60
Totals ........) 198 649 | 163 J$768 117 91 |$1 001 208 00  $23 511 31 | $11 212 23 [$185 184 96 '$2 079 231 41 $6 35

8¢
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VOLUME AND COST OF MAIN STATION PUMPAGE FOR THE YEARS
' 1908 TO 1918 INCLUSIVE

Cost per
Number of Number of million Gallons Popula-
Year gallons gallons pumped gallons pumped tion
pumped per capita ted
pumped 100 feet high 100 per day estima
feet high
1908 ....... 117 883 662 022 | 256 331 927 765 $5 44 210.2 | 1 531 752
1909 ....... 111 129 767 510 | 277 020 429 051 412 196.2 | 1 552 000
1910 ..... 114 938 585 836 | 284 227 631 428 392 203.2 | 1 549 000
1911 ....... 116 076 669 254 | 285 932 295 175 365 201.6 | 1 577 000
1912 ....... 116 570 226 260 | 296 213 419 687 3 36 198.3 | 1 606 000
1913 .......| 109 176 822 180 | 274 908 269 779 313 182.8 | 1 635 000
1914 ..... 108 144 052 330 | 269 802 307 607 328 179.4 | 1 660 000
1915 ....... 108 S+4 874 602 | 269 712 460 533 313 176.4 | 1 690 000
1916 .......| 117 501 821 758 | 293 206 978 455 3 69 186.6 | 1 720 000
1917 .......| 118 665 950 570 | 296 060 580 000 4 54 185.7 | 1 750 000
198 .... 118 982 000 000 | 291 270 000 000 558 181.0 | 1 800 000

VOLUME AND COST OF HIGH SERVICE PUMPAGE FOR THE YEARS
1908 TO 1918 INCLUSIVE

Cost per
Number of Number of million
Years gallons gallons gallons
pumped pumped pumped
100 feet high 100
feet high
1908 3 781 371 423 $27 76
1909 4 017 996 696 18 74
1910 . 3 678 944 116 19 80
1911 3 788 566 376 18 78
1912 4 040 819 132 16 6¢
1913 3 802 442 062 15 67
1914 4 045 648 183 13 27
1915 ... 3 511 286 313 18 47
1916 3 921 512 949 16 05
1917 4 750 700 000 16 03
1918 4 182 680 000

19 78
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VOLUME AND COST OF LOW SERVICE PUMPAGE .FOR.THE. YEARS

1908 TO 1918 INCLUSIVE

R Cost per
Number of Number_ of million
Years gallons gallons gallons
' pdmp ed pumped pumped
! 100 feet high 100
feet high
39 370 537 000 | 8 306 843 417 $11 02
80 171 636 350 | 32 865 400 640 327
83 597 208 650 | 34 090 119 574 | - - 562
82 652 948 130 | 33 696370 153 | - 5 65
81 244 929 400 | 33 156588 88| -+ 548
76 211 251 640 | 31 045 296 132 | - - - 514
74 852 122 010 | 30 288 698 537 | 58
74 324 641 800 | 30 138 207 029 611
9 732 105 350 | 32 369 653 752 | - 748
78 224 819 314 | 31 731 280 00Q [ - 13 06
76 063 800 000 | 31 830 000 000 11 82
COMPARISON OF PUMPAGE FOR 1917 AND 1918
. Gallons
" 1917 1918 Increase Decrease
Annual pumpage from
rivers ..............-+118 665 950 000{122 288 000 000|3 622 000 000|.........
Average daily pumpage|
from rivers .........oe. 324 811 000 335035 000 10 224 000|.....0c0uene .
Pumpage Der capita per
ABY .iiivreiiennannans 185.7 186.1 1 1
Maximum daily pumpage
from rivers during
month of greatest con-
sumption .......e..0e 340 570 785 837500 000:.....c00vvennn 3 100 000
Pumpage per capita dur-
ing month of greatest
consumption .......... 194.1 187 4|, cceevinnnnn. 6.7
Total supplementary
pumpage at high ser-
vice stations ..........| 3 609 2556 086 3 603 373 000|..... 5 882 000
Filtration pumpage—Tor-
reedale and Roxborough| 78 224 819 314| 76 063 800 000(............. 2 161 020 000




TOTAL GALLONS PUMPED DURING THE YEAR 1918

Months—1918

Main pumping stations

Belmont Queen Lane Shawmont . v
(Meters) (Meters) (Meters) Lardner’s Point Totals Average per day
JANUATY ..ovevvevenconscessesses| 1537 600000 | 1 785 000 000 580 000 000 | 5 846G 600 000 | 9 749 200 000 31t 100 000
FebIudry .....cveveevecensseess| 1265600 000 | 2 170 000 000 910 000 000 | 5 100 000 000 | 9 445 600 000 337 000 000
March ...... teetcescrsressensses| 1570 000 000 | -1 890 000 000 782 000 000 | 5 GO0 000 000 | 9 842 000 000 - 367-500 000
April ........ teseassssnsssseesae] 1 670 000 000 | 2 O30 000 000 G353 000 000 | 5 500 000 000 | 9 835 000 000 © 328 000 000
May ...iiiiiiiiiiiiniiiinesnnas 1 760 000 000 778 000 000 5 910 000 000 | 9 938 000 000 320 200 000
June ......... 2 100 000 000 837 000 000 | 5 550 000 000 | 10 072 000 000 357 000 000
July ....... 1 2 020 000 000 810 000 000 : 5 990 000 000 | 10 350 000 000 334 100 000
August ..... 1 2 060 000 000 775 000 000 | 5 T20 000 000 | 10 195 000 000 328 200 000
September ........ tecserescseses| 1500 000000 | 1 800 000 000 830 000 000 | 5 250 000 000 | 9 3S0 000 000 312 300 000
October ........... 1 970 000 000 816 000 000 | 5 S00 000 000 | 10 196 000 000 329 000 000
November ..... 2 010 000 000 T34 000 000 | 5 610 000 000 | 10 009 000 000 336 200 000
December ....... vevecssnenseass| 1500 000 000 | 1 890 000 000 T96 000 000 1 5 790 000 000 | 9 976 000 000 321 000 000
Totals .....covveveeene...| 18 533 200 000 | 23 485 000 000 | 9 303 000 000 | 67 660 600 000 |118 981 S00 000 325 994 000
Increase—1M8 .................. 2 468 750 T44 |..... eeraneiaas 331230 000 i..cevenninnnnnns 421 819 000 1 156 000
Decrease—1918 ...ivcerecnciecesostosncncorcncns 2904 005000 |...cvvvnuninnnnn 2090 126 000 |..vevncnnennnen]unns Cherieieneas

1€



TOTAL GALLONS PUMPED DURING THE YEAR 1918—Continued

Months—1918

High service stations

George’s Hill Roxborough Wentz Farm Totals Average per day

JADUATT wvneveennreneseneenasenseneesneseneeens] 96300 000 | 122 310 000 96 000 000 | 314 810 000 10 140 000
FODIUBTT »nvvnsenrennsenssnsssnssansniaennaees| 87000000 | 107 229 000 81000 000 | 278 229 000 9 935 000
March ....... 77500 000 | 112 267 000 | 113 000 000 | 302 767 000 9 635 000
ADTIL oo eeaanns 93 400 000 | 102 035 000 | 104 100 000 | 2909 535 000 9 980 000
May ..onn.... 83 800 000 96 000 000 90 200 000 | 279 000 000 9 000 000
June ..vonnnns 81100 000 | 101 700 000 | 118 000 000 | 300 800 000 10 0350 000
JULY eenennnn 100 420 000 | 108 200 000 | 107 000 000 | 315 620 000 10 150 000
August ........ 96 400 000 | 114 798 000 | 105 500 000 | 316 698 000 10 210 000
September 86 900 000 | 107 980 000 96 000 000 | 290 880 000 9 690 000
OCLODEE «evnvovensensvnnenns 90 300 000 | 103 893 000 90 000 000 | 281 193 000 9 180 000
NOVEINDE - vnvvnensssunseasnnsnesnssnsenninneal 90000000 | 117 817 000 91000 000 | 298 817 000 9 960 000
December ................ erereniiniiniil 96100000 | 118304000 107 500 000 | 321 994 000 10 790 000
TOLAIS +.vn....... et teeetereiaataaeinaen| 1079 420 000 | 1 312 633 000 r 1 211 300 000 | 3 603 373 000 9 872 000
IDCTERBE—TO18 ....euvernenensensenssnenneennensloneenerneenaenss| 22 nzoooi TOT3000 [eeneneerneneenssieereenennannns
DeCrease—I1918 ............eeeeeseennseneenerees| 35 667 000 |oenn..... e 5 882 000 | 16 115

44



TOTAL GALLONS PUMPED DURING THE YEAR 1918—Concluded

|
Low service station Total Percent-
i pumpage Average age of
Months—1018 - ! and auxiliary perday | pump-

Roxborough Torresdale Totals Average pumpage age

per day !
JANUABIY ...iccvvivenscncsosanns 489 300 000 | 6 121 600 000 | 6 341 300 000 20+ 200 000 | 16 408 340 000 530 000 000 8.41
February .... 399 000 000 | 5 375 000 000 | 5 519 000 000 |198 000 000 | 15 242 829 000 |515 000 000 7.82
March ........ 438 200 000 | $ 875 000 000 | 6 028 200 000 |15 000 000 | 16 172 967 000 522 000 000 8.29
April 413 000 000 | 5 775 000 000 | 5 913 000 000 |197 500 000 | 16 047 535 000 535 000 000 8.14
May .... 452 900 000 | 6 185 000 000 | 6 382 000 000 1205 500 000 | 16 599 000 000 535 000 000 ! 8.51
June . 399 700 000 | 5 823 000 000 | 5 960 T00 000 {199 000 000 | 16 333 500 000 545 000 000 8.37
July ....... 4635 675 000 | 6 265 000 000 | 6 475 675 000 209 500 000 | 17 141 295 000 (553 000 000 8.79
August 413 625 000 | 5 995 000 000 | 6 163 625 000 |199 000 000 | 16 675 323 000 537 000 000 8.56
September ... 403 900 000 | 5 523 000 000 | 5 638 900 000 188 500 000 | 15 329 780 000 |512 000 000 78
October ...... 395 100 000 | 6 075 000 000 | 6 195 100 000 (200 000 000 | 16 675 293 000 |539 000 000 8.57
November ....... 386 800 000 | 5 885 000 000 | 5 641 800 000 |18S8 000 000 | 15 949 617 000 |532 000 000 8.19
December ......... 410 000 000 | 6 065 000 000 | 6 220 000 000 1201 000 000 | 16 517 994 000 (534 000 000 8.47
Totals ......ccvvvveeeness| 5097 200 000 | 70 966 600 000 |76 0G3 800 000 |208 393 000 198 648 973 000 514 216 364 = 100.00
Increase—1918 ....i.iieeeseescnclonsccnesaccncea|onscenceonenneanafineen T o N
Decrease—1918 .....ivivienncacns 76 893 000 | 2 084 126 000 | 2 161 019 000 |5,920,600,000: 1 751 052 000 | 4 825 000 ........
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FILTER STATISTICS

TABLE I—OPERATING COSTS

Upper

Lower } 1 "
Roxborough | Roxborough ’ Belmont Queen Lane Torresdale
| !
1017 , 1918 1917 1918 | 1917 1918 1917 . 1918 | 1017 1918
Prefllters .ceceeseccesndiseneransanls eereees $7 471 $7 506 | $10 236 | $26 480 | $33 027 | $29 967 $31 654 $40 554
Final filters ........... $18 237 | $23 007 11 242 13461 31717 36 776 35 667 42 236 143 791 122 252
Total cost ........ $18 237 | $23 007 | $18 713 | $20 967 $41 953 | $063 256 l $68 G694 ! $72 203 f $175 455 $162 806
Million gallons filtered.. 5174 5 18 3 128 3 612 ’ 15 400 16 086 24 473 22 508 | 65 497 69 192
Cost per million gallons; $3 52 $1 43 $5 98 $5 80 $2 72 $3 93 $2 80 $3 20 2 G8 $2 35
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TABLE II-METHODS OF OPERATION OF FINAL FILTERS FOR THE YEAR 1918
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TABLE III—-CHEMICAL AND MICROSCOPICAL CHARACTER OF DELAWARE RIVER WATER FOR YEAR 1913
Parts per million

Micro-organisms

f
2 | Dissolved
° issolv o ]
" .E é Alkalinity Free CO, i oxygen g g
=
£ ‘g _8 ] & S w . .
Month T =% . 3 g 2s s
y s | £¢8 $ T - S E © I B
s w
S = g 2 | Aver- Aver- Maxi- = 53 = g g -0l 2:
S ;g £% | age . age mum . & SE g = %‘ 2 D& | ER
S| & |& | EE R & 8§ | v | A
n
January .... 63| 24 2| 32 27| 4 5112.8 88| 1.28 2 19 41 23
February ... 46 20 26 34 19 ! 5 6 12.8 [<2) 2.24 136 [ceeeene. 26 8
March ...... 34| 20/ 14| 16| 12, 4 4 127 98| 1.8 78 28 1 1
Aprl ....... 0| 17| 28| 25| 20: 6 8110.8 96 .88 79 18 30 8
May ........ 43| 21| 22| 2| 18' 4 5{ 8.3 8| 214 114 38 52 | 10
June ...... 44| 19| | 20| 21| 4 4] 6.8 ™ 1L 110 2 110 21
July ........ 68| 20| 32| 37| 26 2 3 63 76 .82 120 17 131 53
August ..... 63| 31| 32| 33| 2 3 4 53 68 .98 140 18 246 112
September .. 71 35 36 38 31 3 3 6.0 67 .88 142 13 387 | 118
“October ..... 48| 25| 23| 28, 18 3 3 } 8.6 86 .83 97 1 165 6
November ... 4| 2| 21| 2¢| 19 3 4. 98 86| 1.03 20 18 110 | 45
December ... 85| 16| 19| 28| 11 ! 3 4 118 »| 130 % 18 217 | 60
‘ —_—
Averages. . | 48 23 25 U 3 N 9.4 l 84 ‘ 1.24 108 18 126 - #“
AVERAGE FOR PREVIOUS YEARS
] ]
22| 2t sl 100 .ooooo.| 177 [eeeene) 22| 33| 32 139
19| 28 4...... 100 .......| 1.68 |........ 22 3.7 291 159
28| 2 P TR AR % S o247 e, 64 3.8 476 | 302
24| 81 a4, 9.8 ool 158 ..., 3 3.4 636 167
20! o7 T I e 228l 38| 37 e 318
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TABLE IV—CHEMICAL OCHARACTER OF WATER IN EFFLUENT FINAL FILTERS, TORRESDALE, FOR YEAR 1918
Parts per million

Alkalinity Free CO,
Total Permanent Total Oxygen
Mouth Chlorine Iron N
hardness hardness Average Minimum Average |Maximum solids consumed
January ...... 5.3 53 24 29 27 5 8 lieieienans 13 1.8
February ..... 4.2 435 22 23 9 7 8 lieeeirenns .16 2.1
March. ........ 2.8 34 21 13 11 6 [ 20 P .10 2.2
April ......... 3.9 40 17 23 19 K 8 61 .02 1.6
May .ceveeeens 5.2 44 22 22 20 K 8 14 T 2.1
June .....ecee. 5.1 43 20 23 20 6 [} 81 .02 2.1
July ..oeveenn. 5.6 56 25 31 24 5 5 95 T 1.5
August ....... 7.3 61 32 32 30 5 6 114 T 1.8
September .... 8.3 68 33 33 33 [} [} 128 .03 2.0
October ....... 5.2 49 26 23 18 6 6 8 .02 2.2
November ..... 5.0 41 20 21 19 5 6 T4 .09 | 1.8
December ..... 4.6 35 18 17 9 5 6 (63 .13 2.4
Averages ... 5.2 | 48 2 21 .. .. T R N 88 .06 2.0
AVERAGES FOR PREVIOUS YEARS
Year

1917 oivenennn 4.6 46 21 b= N o .16 1.9
1916 .......... 4.8 47 19 b2 J N F 2 R .13 1.9
1915 .......... 4.1 48 23 b4 2 Er I A 17 1.7
1914 .......... 5.2 55 24 31 |..... 5 12 1.6
1913 ...iveenee 6.1 48 20 28 | ...... .16 1.8
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TABLE V—TURBIDITY ANDVOOLOR OF DELAWARE RIVER WATER FOR YEAR 1918
Parts per million '

L. . . Color
Turbidity—Variations: No. of test days Variations: No. of test days
= B )
2
2| BB kS
ey 2 ’e b -
w el =S @
Honth BlE S lals | 8| B B8 23 SERERE
- S a =1 ° ° ® s S g N - °
° g b ° 8 8 8 < - > 5 a ) ° ° 4
s| & | T s g b 2| ml 3 s | = g | &8 |8 5
P3 = = =) - 8 =) - Y < | “ = =3 = 1 a i <
| :
JANUATY ...ceuvvvnns 31 20 6 20 5 2 2, 2 0 0 5 18 . 0 5 0 0. 0
February ......... 28 7 28 12 2 e 2 8 1] EY 0 ‘ 4 22 0 4 0 0! 0
March 31 30 19 8| 14 5 2 2 0 o, 4 18 o 4 0 0o 0
April ..... 30 14 11 15 12 3 0 0! V] 0 5 16 | 0 5 0 0 )
May ...... 31| 26 10| 19| 7| 2| o0 37 0 o 4| 1 { ol 4. ol o o
June ...... 30 34 25 0 17 9 3 1 0 0 4 ! o 4 0 [URE}
July ... ‘ 31 12 12 8| 23| o 0 ol o o 5! 18 ol 5] ol o o
August .. 31 8 8 27 4 0 0 0 0 0 4 20 0! 4 o 0 0
September .. 30 11 10 19 11 0 0 0 0 ()] . 4 15 ' [\] 4 0 0 ]‘ 0
October ... 31 13 12 3 28 0 0 [)) [}] (1] 5 16 0 5 ] 0 0
November . 30 13, 13 8] 22 0 0 0 0 0 4| 21{ o0 4 0 0o 0
December 31 31 22 0 18 8 5 0 0 0 5 24 i 0 4 1 0| 0
Total ......... 365 |oeveiileeinss 139 | 163 | 31| 20 8 4 0 53 } ...... L0l 52 | 1 0 0
Average ......l...... 24 ..., R P T CRTP RN i
i | I
Per cent. time..l...... [P PO 38 4 9| &
AVERAGES FOR
Yeur ' ‘ ’ l ’
20 129 G | 15.4
16 38 7] 3
52 ... 29 | 37|26
20 40 1| 2
29 52 24| 6

1 Per cent. time.

8¢



TABLE Va—TURBIDITY OF APPLIED WATER TO PRE-FILTERS, TORRESDALE, FOR YEAR 1918

Parts per million

Variations: No. of test days Per cent.
No. ot removed

Month :::s t Mean Median i | by
days | POTPIdity | BUrbIdity | g 0000 11 6095 | 26 60 50 |51 to 190 | 101t0 250251 to300 Aboves00 5::’;’;?

’ ‘ ) basin
January ...o.......... 31 15 5 23 2 3 3 0 o 0 [,
February .........occuu. 28 36 17 ‘ 12 | 4 4 6 2 0 [
March ....ooviviinnnnnen 31 21 19 | 12 10 7 2 V] 0 Oliveiiinns
April ... 30 12 9 | 19 10 1 0 [ 0 (12 I .
May ....ciiiiiiiiiennnn 31 15 9 i 22 h 1 3 (1] [} L
JUNG t..eiiiiiiiiiiannn 30 27 18 0 20 8 1 1 0 [
July ©vevnniiiiiiniinenes 31 10 10 25 6 0 0 0 ¢ [
August ....iiiiiiiieens 31 8 7 20 2 0 0 1} 0 L
September .............. 30 9 9 23 7 (1] 0 (1] 0 L T
October .........ooeiees 31 11 1 17 14 o 0 0 0 (| P .
November .............. 30 12 11 14 16 0 0 0 0 0feeuen...
December ............... 31 21 19 ‘ [ 24 6 1 0 V] 1] J .........
Total ......coovvne. 365 |oeiiiiieiiliennnniens 196 120 30 16 3 V] (1] lereennns

! |
Average .........oiilieiennennn ‘ 16 |[.......... Lvenns L I : ......... [ ! ......... RPN ! 33
i |

Per cent. time .....|.......... [PRPTPRTN e 837 33 83| 44l 08| 0 0,

AVERAGES FOR PREVIOUS YEARS .

| | I

19017 e eeveae 36+ | 185 l..vueen. l 168 117 I 15.8 l 16.0 I 13.6 l 10 10 8.0

1 Per cent. time.



TABLE VI—TURBIDITY OF APPLIED WATER TO FINAL FILTERS, TORRESDALE, FOR YEAR 1918
Parts per million

Variations: No. of test days
Month No. of test Mean Median Per cent.
days turbidity | turbidity | | removed
0t010 11t025| 26 to 50| 51 to 100/101 to 250/251 to 500 Above 500
January 31 6 0.5 25 4 2 0 [\) 0 0 ‘ 60.0
February ves 28 16 4 16 4 T 0 1 (1] 0 5.6
March ................ 31 8 6 23 1 1 0 0 0 o' 620
April 30 4 4 30 0 0 0 0 0 0 66.7
31 3 2 28 3 0 0 0 0 0 80.0
30 9 6 20 9 1 0 0 0 0 66.7
31 1 1 31 0 0 0 0 0 0 90.0
31 0.5 0.5 31 0 0 0 0 0 0 93.7
30 0.5 0.5 30 0 0 0 0 0! 0 94.5
31 2 2 31 0 0 0 0 0| 0, s
30 2 P 30 0 0 0 0 0 0 3.3
31 8 5 22 9 0 0 ) 0 0 6o
Total .............. 365 |..... S 5V 36 | S R I i,
Average ...........|ieieieen.. 5 Jeeien.n i .............. (R PP P PN reeeeees leeeeenes 70.0
Per cent. time......|..... v | 8.8 9.9 3 0 0.3 renni. . ..................
AVERAGES FOR PREVIOUS YEARS
Year i . ’ l‘ .
1917 .ooivieennn.. 365 % 3 OO 182 19.6* 14,4 14,1 10.3 0 0 60.0
1916 ..o, 366 5 liiiiien.. . 8 8 | 2 1 0 0 0 69.0
1) b R I 365 2 ... .ee 43 37 13 1.4 2.5 0 0 38.0

1 Per cent. time,

0¥



TABLE VII-TURBIDITY AND COLOR OF WATER IN EFFLUENT FINAL FILTERS, TORRESDALE, FOR YEAR 1918
Parts per million

Turbidity Color
2 N Variations: No of test days @ Variations: No, of
s B £ 4 test days
Month I’ 3 I E
2 2 2 2 & |
. - e g =3 @ L ]
2 w o - - El s o+ ™
B8 s =] ° - o b v =1 ®
g = - 8 s g e e | 3
e R ad N - =
2 = S o S © = 2 3 = o | 3
January 31 0 0.5 20 5 0 0 5 12 0 1 4
Pebruary 28 0.5 0.5 18 9 1 0 4 11 0 2 2
March ............... ceee 31 0 0+ 19 12 0 0 4 11 0 1 3
April ..... . 30 0 o 30 0 0 0 5 9 0 5 V]
May ...........eo.n. 31 0 0 30 1 0 0 4 8 ] 4 0
June ........ 30 0 0 29 1 L] 0 4 9 ] 4 0
July c.iiiiieiiiiaes 31 (1] 1] 31 0 0 0! 5 7 1 4 0
August ........ciiiiiiiiinn., 31 o ] 31 0 -0 0! 4 7 0 4 0
September 30 1] 0 30 0 o 0 4 6 2 2 0
October ..... . 31 0 0 31 0 0 0 5 6 1 4 0
November ... 30 0 0 30 0 [} 1} 4 7 0 4 0
December 31 0 0 26 5 0 0 5 10 0 3 2
Totals ............. 365 [.oeeeini]ennnnnnn 331 3 1 0 68 |ieeenans 4 38 11
AVErage ......cvevenscnneoiennnen 0 L O S e P L O P
Per cent. time........... 0 ....... 0. ..., Jevesiian 90.7 9 0.3 L I o 7 2 21
‘ AVERAGES FOR PREVIOUS YEARS
|
Year |
364 0.4 0 18 | 118 12 L L IR 12 10 141 159
366 0 0 93 LS O o E N 12 ..., 33 62
365 0.6 0 79 17 1.4 1.9 [ceeeness 12 |.. 5 45
365 0.6 0 " 93 A P Y P b U 2 AP gt 21
365 0 0 82 ) (U A PN TR P F RN I P ofeesans

1 Per cent. time.

[§%



TABLE VIII-NUMBER OF BACTERIA IN DELAWARE RIVER WATER—TORRESDALE—FOR YEAR 1918

Number of bacteria on gelatin at 20° O. Bacillus coli
Variations: 0.01 c. c. tests 0.1 c. c. tests 1.0 c. c. tests
@ No. of test days ~ ‘
B . S
Month : k] 0 d E . g . g N
gl . R E | o+ E + i E |+
- @ a |l oS R 3 e 2 < 2 I
- = =~ 185 ‘ o a & a s o] s a 5 g
© o g o L Eix % o = ‘ 2 g = 2 g - = o
s| £ |g |Z2&8~g=zs~!3, | s | 8 58| | £ %8| g
z | = g o 'S = ; 2 a6 ' oz & & z & & Z &
- — ‘ I
January ........... | 31(8100017200| 0] 0 23| 6 ' 12 1| o 12 20 100
February .......... 27 | 69 000 | 60 000 0, o 22 5 ’ 11 8 3 11 10 91
March ............. 30 1 13 000 | 8 000 0 | 18 | 12 0 12 12 100 12 12 100
April L...oiiiiiienas 20 | 26 000 | 20 000 0 5| 24 0 11 8 73 4 4 100
May ...ooooiiiiann. 1 30 | 19 000 9 000 V] | 20 10 0 30 16 1155 208 I AN PN
June (... ...l 30 | 19 000 | 11 000 0 13 16 1 30 18 60 13 9 G
July .o, 31 | 11 000 7 100 I 0 22 9 0 31 18 o8 31 31 100
August ..., 31 8 600 | 6 000 027 4 0 31 22 T 31 27 87
September ....... ced 301170000 6200 O 22 7 1 0| 19 63 29 27 03
October ............ 27| 580 5200 2| 2| 1] o B0 20 67| 81| 27| s
November .......... I 30 9 500 6 400 (1] 20 10 o 29 | 18 62 | 30 26 RT
December ........... ! 31 | 30 000 | 20 000 | 0 7 23 1 31 23 T4 31 27 k)
- ‘ !
Total .......... I R feerreens 20175 | 166 | 14 288 | 193 L...... [ 235 ’ 212 ...
— : .
Average ....... RERE 25 700 [oeenin il O S A TN ST FUR e [ PO f .......
_ | . ‘
|
Per cent. time ..i............. e 0.6 | 49 [46.53.9 \............| 305 [....... ' ....... l (17 G P R i 90
TOTALS AND AVERAGES FOR PREVIOUS YEARS
| ;
Year ' |
................ 365 | 15 500 ........"0.3 165 | 132 12,5 ' 148 5 I 13.4 148 l 120 181 148 l 148 11100
............ I 366 | 11 200 ! 1.4 Ked 20 | 1.4 | 150 5, 3 150 122 81 150 130 ' 100
b3 T 1365 {10300 |........ 1 73| 260.3 150 12| 8 10 | 140 94| 150 | 149 99.3
............. ... 365 | 16 800 ) 1 63| 3213 |154 21| 16 154 | 115 | 13| 154 | 100
9. eievineen. 3651 7680 [........0 1 8. 16 i.....l..... eeenns Lol 138 131 86| 153, 152! 09

1 Per cent. time.
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TABLE VIIIa—NUMBER OF BACTERIA IN APPLIED WATER—PRE-FILTERS—
TORRESDALE—FOR YEAR 1918

Number of bacteria on gelatin at 20° C.

|

Variations: No. of test days
Month No. of Mean | Median
test | per per
days | ec.e. ec.c. 0 S01 1001 | 10001 Over
to to to to 100000
300 1000 | 10000 : 100000
January ............ 31 | 71 000 | 63 000 0 (1] 0 26 5
February ........... 27 | 35 000 | 48 000 0 0 2 22 3
March .............. 30 9700 | T 300 0 0 23 7 0
April ...iiiieiiennen 29 | 23 000 | 24 000 0 0o 6 23 0
MBY ..ieeiiiininenennns 31| 9900 | 9 000 0 0 22 9 0
June .........e00n.n 30| 9400 | 63500 0 0 21 9 0
July ...iiieieeniinnn 31| 6800 | 5200 /] 2 25 4 0
August .......oe.... 31| 6100 | 4 100 /] 1 25 5 0
September .......... 30| 10000 [ S 100 1) [ 21 9 0
October ............ 27 | 10 000 | 6 200 /] 1] 20 7 0
November ........... 30| 12000 | 7 700 0 0 19 11 0
December ........... 31 | 36 000 | 19 000 ) 0 9 19 3
Totals ....... FR 5 O P [} 3 193 151 11
AVeTHEE ...cvveilennnnn “’1500 ........... [ P R I
Per cent. time..|...... l ..... [ P 1] 0.8 53.9 I 42.2 3.1
AVERAGES FOR PREVIOUS YEARS
Year ‘ \ l
b L) & S \ 363 | 13900 {........ ‘ *0 1| 11 *26 *?

* Per cent. time.



TABLE VIIIb—NUMBER OF BACTERIA IN APPLIED WATER—FINAL FILTERS—TORRESDALE—FOR YEAR 1918

Number of bacteria on gelatin at 20° C. Bacillus coli
Variations: No. of test days| 0.01 c. c. tests 0.1 c. c. tests 1.0 c. c. tests
-]
5 ; S |
Month © o 5 | b ) b = =
2 © 5 P 2 + | 2 + 2 +
s g = g ‘ - g + ; g + ; E | + .
- & g 2 ~ g - g = = ] e a g = ]
° a = 2 o |8 e @ < @ < < <
s | £ g |2 |slg%88 81 E 5 | E|E |, |E 2.
P - - - =1 = b b~ B
| = RIS IBIETET 2 82 E| B2 B B2 | B
January ............ 30 | 18 000 | 14 000 0 0| 13 ‘ 17 i 0 (1 S P 12 6 50 12 10 83
February ........... 27 | 14 000 | 10 000 0 0| 14 13 , 0 [ P 11 2 18 11 10 a1
March ............. 30| 2200 1600 0 9| 21 ‘ 0. 0 LU A 12 5 42 12 12| 100
April ........i..l., 29| 2800 | 1600 1 5022 1/ 0 9 1 11 12 4 33 11 9 82
May ............... 31 1500 | 1000 0f 17| 14 © 0 31 0 0 31 6 19 31 24 g
June ............... 30| 2100 1400 0| 12| 17 1 0 30 0 0 30 11 37 30 22 ki
dJuly ceeiiiiiiie... 31 950 720 1 21 9 | 0! 0 31 0 0 31 8 26 3 23 T
August .....oinle., 31 770 500 5 19 7. 0 0 31 1 3 31 9 29 31 26 84
September .......... 30| 1200 1°000 0| 18 2 0 0 30 1 3 30 12 40 30 20 67
October ............ 27| 1000 850 0| 17| 10 0 : 0 30 2 7 30 9 30 30 26 87
November .......... 30| 2800 1600 1 8] 21, 0, o0 30 2 7 30 12 40 30 23 kg
December ........... 31| 6800 | 3400 0 3| 23 ’ 5 ' 0 31 1 3 31 16 52 30 26 87
Total .......... 357 [P P 8| 129 | 183 ' 37 t 0| 253 8 .. ’ 291 | 100 |..... | 289 | 231 [......
Average ........|..... 4510 |........ R P P, ' ..... (OO FURUN I “ ...... { ....... PR P LR PP ! ......
— —_
Per cent. time...[.....[........L........ 2.2 136.1 [51.8 ]IIOA! ol.....b... ol 34 o ] 80
-~ AVERAGES FOR PREVIOUS YEARS )
e || | NN |
017 ...l I 363 ' 3570 |........ l 12 {140 | 150 l 18, w00 l 0 0...... 1 ..... PLEE |- B P I 195

1 Per cent. time,

a4



TABLE VIIIe—NUMBER OF BACTERIA IN EFFLUENTS —~FINAL FILTERS!—TORRESDALE—FOR YEAR 1918

Number of bacteria on gelatin at 20° Number of bacteria on Agar at 37%° C.
@ . Variations: No. of test days » . Variations: No. of test days
& ¢ < z s | 3
. 5 . 3

Month g S ; , - ; s | g ; R

g % S l_./als(s| 8|8 £ g% 5| & &|F%

- a =] =1 © - a S ] — A

S a Kl - ° ° ° 8 4 °© a 8 ° ° } ) B>

s | & Tl slsl gl 8 s | £l B2 2 2]

=] = ARle m |8 " <=l&a| &3 |5 a8 =2
JANUATY «vvveannnnn. 17 | 1000 60| 0| o| o o 4 13| 18 24| 18 1| 1 5, 1 0
February 13| 1800 1400 0. 0 0 0 1] 12 13 94 88 2 2 1 3 5
March ....... . 24 100 97 0. 0 2| 12 10 0 25 30 26 0 13 9 3 0
P8 ) 51 28 100 s 1 4 5 8 9 1 29 61 41 0 5 15 5 4
May ....ciiieeennnn 31 o7 82 3 4 4 8 12 0 31 50 28 5 9 8 , 5 4
June .............l. 26 56 49 0 4 1 10 1 0 26 43 19 6 10 51 4 1
July ceeeieeiiinenen 31 16 14 T 21 2 1 0 0 31 15 12 12 17 0 ’ 2 0
August ............. 30 10 5| 23 5 1 1 0 0 30 | 9 8 21 8 1 0 (1}
September .......... 30 13 1| 13 15 2 0 0 0 30 11 9 19 9 1 1 0
October ............ 27 20 13 7 13 5 2 0 0 30 14 10 5 11 3 1 0
November ..........| 28 36 28 3, 6 14 4 1 0 28 8 6 20 T 1 0 0
December .......... 27 140 94 o 2 4 11 7 3 27 10 10 14 13 0 0 0
Total .......... 113 b P 67 74| 50| 57 45 20 | 318 |....iifeennnn 115 | 115 49, 25 14
Average ...... 182 ..... O PR [FUT R ORI e 28 [......0. O O RO I RO
Per cent. time ..|..... L. cerenn.18.3 237 1160 183 144 | 9.3 ..., (DT S ls6.2 13621154 7.8 4.4

1 Before treating with chlorine.
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TABLE X—COMPARISON BETWEEN BACTERIAL COUNTS ON GELATIN AND
AGAR—TORRESDALE—FOR YEAR 1918
Bacteria per cubic centimeter
Average Chlo-
tempera- N
Month Delaware Effluent of Filtered water rine
. . ture. .
River final filters basin applied
Degrees
P.P. M.
l Fahr.
Gelatin | Agar | Gelatin | Agar | Gelatin | Agar
January ......... 81 000 2 400 1 000 24 390 18 32 LA81
February ........ 692000 | 4300 1800 94 180 28 33 .161
March ........... 13 000 | 2 200 100 30 21 20 40 .134
Aprit ...l 26 000 | 8 000 100 61 10 37 51 121
May ......o.eenn 19 000 | 31 000 97 50 27 39 70 .118
June .........o.... 19 000 | 6 300 56 43 29 18 3 118
July ............ 11 000 | 4 400 16 15 11 10 78 115
August .......... 8 600 | 5 400 10 9 5 6 80 .116
September .......| 17 000 | 3 400 13 11 8 13 70 .103
October ......... 5 800 2 600 20 14 13 16 60 .101
November ........ 9500 | 1100 36 8 5 4 50 197
December ........ 30 000 980 140 10 28 6 38 115
Averages 25700 | 6030 | 18| 28| 60 18 56 125
AVERAGES FOR PREVIOUS YEARS
1917 ..o.iieeine.. 15 500 | 2 620 152 22 64 l 14 53 L1635
1916 ............. 11 300 | 3 630 88 23 38 11 51 .15
1915 ...l 10 300 | 2 810 141 30 28 14 56 .18




TABLE XI—BACTERIA RESEMBLING B. COLI COMMUNIS IN
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EFFLUENTS*—

FINAL FILTERS—TORRESDALE—FOR YEAR 1918

Bacillus coll

One c. c. tests

Ten c. c. tests

Month
No. of
testdays Total | Number|Per cent.] Total | Number |Per cent.
number + + number + +
JADUBEY «eenereennnnns 31 31| ) | 0 1155 23 15
February .......ooce.. 28 28 [ ] 1140 8 6
March .....cooveeevnnn 31 31 0 [\] 115 1 0.6
ApHil .eveviieriinnnnns 30 30 0 l 0 146 1 2
May .iiiiiiinnnnnnnen 31 31 0| 0 31 6 19
June ....oieieeiiienn 30 30 0 V] 0 1 3
July .oeiiiiiiiiiiienn 31 31 0 0 31 1 3
AUugust ......eeevaannn 21 31 V] -0 31 0 ]
September ............ 30 30 1 3 30 3 10
October .............. 31 31 0 0 31 1 3
November ............ 30 30 )] 0 30 2 7
December ............. 31 31 2 6 31 5 16
Totals ........... 365 365 [ 741 52 .
AVETBRES ......eveleeecnnnss cenens Jevenes 0.8 |..... 7
Per cent. time .....}. [ [ P | ...... [ P PR P vee
TOTALS AND AVERAGES FOR PREVIOUS YEARS
Year ‘ I l
1917 oiiiiiiiiiennnnns 364 36+ b 2.5 364 39 10.7
1916 .. .oviniieinnnnn 365 365 7 1.9 365 27 7.4
1915 .ovevinneiennnnnnn 362 362 1 0.3 362 18 5.0
1914 ... 365 365 2 0.5 365 31 8.5
1013 i 365 365 5 1.4 365 31 8.5
1012 iieeeaes e 365 365 15 4.1 365 80 21.9

* After chlorine treatment.
1 From January 1st to April 4th inclusive, five 10 C. C. tests made daily.



TABLE XII-CHEMICAL CHARACTER OF SCHUYLKILIL RIVER WATER FOR YEAR 1918
Intake at Belmont Pumping Station—Parts per million.

Alkalinity
Total Permanent Suspended| "Total Oxygen
Month Chlorine hardness | hardness Iron matter solids | consumed
Average | Maximum | Minimum
January .......ece00.. 6.6 74 39 35 44 18 1.41 18 184 3.0
February ............. 5.1 80 44 36 30 20 4.32 95 247 4.0
March ......... eeenes 3.8 (e 49 24 30 20 2.51 61 180 2.4
April ...iiiiiiiiin.. . 4.6 87 65 32 43 25 1.38 28 17 2.1
May ..... 6.0 98 63 35 39 31 1.05 18 187 2.4
June 6.2 99 60 39 43 36 1.38 26 212 2.6
July 9.1 119 67 52 57 42 .63 1 28 2.8
August ....... eeen 10.0 124 67 57 66 48 .96 24 314 3.5
September ............ 11.2 115 61 54 63 41 .86 12 323 3.0
October ........cu.nes 10.0 1133 |veverennns 47 50 44 1.8t 310 1327 3.1
November ...... 9.5 120 74 46 350 42 .86 9 326 3.3
December ............. 8.1 100 67 33 495 20 1.24 20 222 3.2
Average ........ cesenen 7.5 102 59 41 18 32 1.45 27 246 3.0

NOTE:—Determinations made once a week excepting those indicated in October.
1 One determination in the month.
2 Two determinations in the month.

6%



TABLE XIII—CHEMICAL CHARACTER OF WATER IN EFFLUENTS FROM SCHUYLKILL PLANTS FOR YEAR 1918
Parte per million

o¢

Upper Roxborough
Lower Roxborough filters Belmont Queen Lane
filters Auxiliary Pumping filters fliters
Month Station

Oxygen Total Oxygen ' Total Oxygen Total Oxygen Total

consumed solids consumed ' solids consumed solids consumed solids
11.25 1125 .85 127 1.8 1169 11.6 1160
1.9 1111 1.8 1169 1.5 1105 11.0 1185
2 .68 3 135 2.9 3 118 2 .6 2 138 321.0 2 120
2 .6 2 154 8 .65 | 3 144 2.6 3 146 s .88 8 138
17 2 156 3.8 3 156 37 2165 3.9 3 154
21.2 2158 1.0 3 160 31.2 2 136 1.1 3 170
311 3 210 2.9 3 224 31.1 3 269 2.8 3 298
1 1.0 1292 111 3 272 11.1 1285 21.2 3 280
September .......ce00000000 1.9 1333 2 .8 336, - 1.2 s 202 11.1 1 303
October ........vevvenensen 1.8 [ieiinnns 11.0 ! 1314 ‘ 110 [eereenceacnes 110 lievvnenninnns
November .................| 11.0 1341 11.0 | 1305 1.9 1330 1.8 317
December ....... 11.2 1235 11.5 J 1215 ' 11.2 1220 21.4 184
Averages ............ .95 207 .95 218 | .92 207 1.06 | 204

Note:—2 Once & month; 3 twice a month; ® three times per month.



TABLE XIV—TURBIDITY AND COLOR OF SCHUYLKILL RIVER WATER FOR YEAR 1918
: Parts per million

Turbidity Color
Variations: No. of test days Variations: No. of
test days
Month . n @
By
o - 3
T3 s 8| & BB 2|,
g | E || BRI BB =10l E8 s |8
' B — Q =] - - 8 1
o 8 3 8 el * - - o o S 3
. g1 8 o= g | 8 .| 8 | S
s|&|=|" 8| 8 B |B|E|B|s|f | |=lx
JEDUBLY .evvivneniesenenennsss] 31| 84| 16| 8| 3 21 2 [eneiferenen]eenens] 4| 2] 3 1
FeDruUAIY ...vcevvevnncnnncancens 28 | 334 7 [ 2 2 * 20 PN 3 2 4 14 2 2.,
Mareh ..... Pt 1 § 66 |... 11 9 6 [ 20 P R 4 11 3 1]......
April t.iviiiiiiiiiiiiiiiieieeds| 30 42 |...... 18 5 4 20 P R 5 14 1 4 e
May ....... Ceeieseiiatieiaanes 31| 146 6 16 2 1 4 1 1]eeeen. 4 15 1 F 2 PO
June ......eieeenn P - {1} 52 [ieeens 9 15 2 I 0 PP P P 4 19 1 2 1
JUIY et 31 18 1 29 1 ... 0. 5 14 1 4 .ia...
August ........ 31 25 [ievnns 25 3 : JE T 4 18 ...... E 20 PRI .
September .......cce00000i000nnnn 30 19 2 25 3 5 15 |.eeeen s
October .....vivevvncennnconnses 31 13 2 29 2 15 |.... 2 ...
November .......ceocveveensenne 30 15 9 19 4 16 |.... 4. .
December .......cci00e000cersnnns 31 47 9 10 6 13 1 4 ...,
T a&s! ...... 52 50 ..., 10| 38 2
Per cent. time.............. o, 14 E 0.5 o, o] 201 76 1




TABLE XV—TURBIDITY OF WATER IN EFFLUENTS FROM SCHUYLKILL PLANTS, FOR YEAR 1918

§ Upper Roxborough
Lower Roxborough Auxiliary Pumping Station Belmont Queen Lane
! [
L d [ o g
,5 2 Variations: 5 2 Variations: ,5 2 Variations: R Variations:
Month o | 2 No. of test days| » | 2 (No. of test days o, 2 |No. of test days o Z |No. of test days
g2 g |2 2 £ 8| 3
ol 0 - A P ot B Dl B - A z
- - - -~
S| g ! © | a ° a | © a
s | & |0+ 0.5 |Above| 4 g | 0+ | 0.5 |Above| H 0+ ) 0.5 |Above, s 8 0+ | 0.5 |Above
Z A to5| & z | A to3| 5 | =& | A ] to3| 5 z | = tos| &
January ...... 31|04+ 23 l 8 feeenns 31|05 20 ’ 11]..... 31| 0+ 23| 61...... 31| 05| 18| 13 |......
February ...... 2810+ 23] 5i......| 28|05 18 10|..... 21 0.5 19 9 |.... 28| 0.5 | 14| 14 |..... .
March ........ 3110+ 31 ..... 310+ | 26 5]..... 31| 0+ | 31 ..uleeenn 31| 0+ | 261 51......
April ......... 300+ 30 ..... 30 |0+ | 30 .....|..... 30| 04+ 30 ......unen. 30| O+ | 30 ...........
May .......... 310+ 31 31|04+ | 31 ..... .. o810+ | 31 ..., eeas 31| 0+ | 31 ...l
Jupne ......... 30 0+ 30 .... 300+ | 30 ... ..... 30 0+ | 30 ..... Lveered] 30 0+ 30 L...l......
July ..o..enn.. 31|04+ 31°..... 810+ | 31 .....|..... 31| 0+ | 31 ..... [P 31| 0+ | 31 .....l......
August ....... 310+ 31 .... 1|0+ | 31 ....|..... 31| 0+ | 31 ...l 31| 0+ | 31 ... ...,
September 300+ 30 .....0...... 30 |0+ | 30 .....[.. e300 0+ 30 ..., e 30| 0+ | 30 .....leeeen.
October ......| 31 |0+ 31°0...[ ceeee] B0+ | 31 ... 30| o+ ! 30 .....0...... 30| o+ | 31 ....|euenn.
November .....| 30 | 0+| @80 1.....|...... 30 0+ | 30 ....].....] 30| o+ 30 .....|...... 31| 0+ | 30|..... ......
December ..... 31|04+ 31 ........... 3810+ | 31 ..... ..... 31| 0+ | 31 .....0.. 31| 0+ | 31 |.....]......
Total ..... .. 865 ﬁ 332 13 ... 365 ... 309 26| ... 364 §...... 349 | 15 |......0 365 |...... 1333 32 |......
' — [P | — | — | —
Per cent. time......|.... I 96 | 4]l feees 93l 7.l | 96 4 (... Lo [ o1l ol...

cs



TABLE XVI-NUMBER OF BACTERIA IN SCHUYLKILL RIVER WATER, FOR YEAR 1918
' Intake at Belmont Pumping Station

Number of bacteria on gelatin at 20° C. Bacteria l:csembllng B. Coli
Communis
Variations: No. of test days 0.1 c. c. tests 1.0 c. c. tests
Month E " 5] \ I ’
I 5 ¢ ; g @ + g @ +
- < - :

il ¢ 1 |E os! S HESEE HIENI

= & " 2g| 8 B g | B | BT 5 | B

° a & 8 § 4 ~2| 2 g | =82’ 2 8

: L] = - § — - 2~ 22 g = 2g, B =

(=) 2 > 3 § 2 ° = o ° l = )

2z = = 2|8 |2 8 |8 !z g z | & 18 1 2 &
January .............. 3111400000 840000 \....ocfeuvnnn 1 9 13 31 18 58 31 28 1]
Februsry ............. 28 300 000 180 000 {..cuvfeennnn 6 18 2 2 28 21 ] 28 27 96
March ......oovvennnen 31 62 000 46 000 |...ooufiunnn, "7‘ 4 e 30 27 90 31 29 94
April ....oiunen RN 30 50 000 34000 [......[... 27! 3. [ 30 25 83 30 30 100
MaY iiviiiiiniininns 31 49 000 33000 ... ..., 28 h 2 RN 31 30 97 31 30 a7
June .....ieiieiiiien 30 55 000 45 000 |....u]iunee, 28 T 30 29 07 300 27 )
July ceiiiiiiiiiinina, 31 ‘14 000 9600 1...... 15 16 ...... Ceeiee teaae 31 27 87 31 20 94
August .....o.iiiean, 31 7 000 3 600 1 23 T oleiiiee tviiee cinees 31 23 T4 31 30 97
September ............ 30 12 000 12 000 |...... 14 16 ...... RETERRRPRES 30 30 | 100 30 30 100
October .............. 31 17 000 15 000 I...... 3 28 e e e 31 29 94 31 31 100
November ............ 29 39 000 29 000 |...... 2 25 2 } ............ 28 28 | 100 28 27 06
December ............. 31 190 000 180 000 |......loeuees 10 ’ 23 N 30 29 97 |- 30 30 100
Total ........ s 364 il . . erenas 1 37 219 } 62 " 10 15| 361 | 316 |..... o362 348 [......
Average ..........|o..... 186 000 |...... RN DTN OO : ...... ! ............ PR P P N PPN TS
Per cent. time ....|.....clveeeenennn. M 03] 16 6 1T 3 4. ... I T SO 9%




TABLE XVII--NUMBER OF BACTERIA IN EFFLUENTS FROM SCHUYLKILL PLANTS FOR YEAR 1918

Gelatin at 20° C.

Lower Roxborough

Upper Roxborough Auxiliary Pumping Station

i Variations: No. of test days Variations: No. of test days
Month : 2 IS 2 &
] ° < l ] ° 5% | { i
- <o 1) - < Bt
£ 5 | .8 < lg 8|88 8| ;)|¢ <8 8|8 &
- = g = ' L~ o ) o oW & a = y - o o o
° a = ° 8 S = s 5 | 0 a = g8 8 | £ | e | B
s| £ 13|82 = =% s, & T |2liiZlz|=z 2
z = = o | R | B 2|8 < z | = 2| |7 B|E|B|=
— —,— PR - -

January ......... i 31113 000 | 3 200 1 2 ... 5 3 20 311400 } 280 K I

February ........ 27 560 200 1 4 12 6 4 28 92 72 11

March ........... 31 51 18 18 5 P 22 22

April ...l 30 41 7 4 1, 4 1

May ....iiinnnnn 31 9 6 8 3 8

June .....oi0eenn 29 9 5 2

July ...l 30 6 5 3

August .......... 31 7 6 4

September ....... 28 4 4 2

October ......... 29 3 2 1

November ....... 29 4 3 3

December ........ 29 41 38 52

Total ....... 330 [eeveeeeideeenaad] 2107 68| 21| 23| 91 24| 36% |......uli0een
Average ..... | 1100 fceveeve]eennnslonnnnnlonenna]oonanalenennalonenns vunnd 130 Looiiiif..

csesans




TABLE XVIII-NUMBER OF BACTERIA IN EFFLUENTS FROM SCHUYLKILL PLANTS FOR YEAR 1018

Gelatin at 20° C.
Belmont ‘  Queen Lane
; ' ‘ | ;
Month U w ! Variations: No. of test days | | . | Variations: No. of test days
5. — B s
s 8 < IR s !
- . ’ . |
g - |t g E|8|E, | & g| 8|8
’ o} - 1= 2 v — had k i =3 2 - -
- a a = 0w - o . o - [} a 3 D) — ° °
° . g = e o| » 8] 8 ° I 9 ol | | &
. @ 5 o = - | -] . E = -} > =3 o
o ] & by - e 3 3 2 S & - - 3 3 2
Z | = = o - oas — 2 « E ] = =} = = - 3 <
January ......ce0.en 3012600 | 380 {....., 3 2 4 ... 21 | 31! 10 000 | 2 400 |..... 6 ..... 1 2] 22
February ............ 271 1900 170 1 5 3 9 4 27| 2300 160 |..... 9 1 8 4. 5
March ....cooviennnnn 31 78 26 6| 15 6 3 . 81 57 18 9 13 5 4|, .
April «..oiiianen. veelf 30 12 10 17| 13 oo, 30 19 5| 24 4 |..... 2
MAy ...ovovvvninnnnnnn 31 7 4| 27 L 0 O A I 31 13 5] 22 6 3.
June ......iieiniinnn 30 4 41 30 |..ooifieinnfonn T 30 9 9 18| 12 |.... .
July .......... PR 31 6 5| 25 [ 70 PR U PR 31 8 3] 28 2 aes
August ............. 31 7 6| 25 [ 2 Y P [P P 31 4 31 31 |.....leeee.
September ........... 30 4 3| 3|..... R Lo 30 4 3029 1 l..oe....
October ........ veees| 31 4 3| 30 b Y (N 31 3 b 2 - U I .
November ........... 29 4 3| 28 b N P R [P PR 30 12 8| 18| 12 |.....[...
December ............ 31 l 29 16| 15| 11 3 2 e 31 164 65 8 7 2| 1
Total ........-.. 362 ........ ‘ ....... 234 | 65| 14| 181 5| 206|364 |.......0feee....| 218 72| 12 26
Average .........|..... ‘ 270| .......... cevee] 1200 [eaeiailenens
Per cent. time....|..... }[‘ 64| 18 3.8|50.1.4|7.2/..... [ P , 60 20, 3.3 7 2.5; 7.4

Y
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TABLE XIX—BACTERIA RESEMBLING B. COLI COMMUNIS IN EFFLUENTS FROM SCHUYLKILL PLANTS FOR YEAR 1918

Lower Roxborough Filters

Upper Roxborough Filters
Auxiliary Pumping Station

Month One c. ¢. test Ten c. c. tests One c. c. test Ten c. c. tests
No. of No. of
days test |
Total |Per cent Total Per cent. test Total | Percent.| days Total |Per cent.
No. + No. + No. + No. +
JADUBTY .evivevsonnss 1 3 6| 19 31 0 0 31 0 0
February ...... ereees 2 7 8! 29 28 0 [\] 28 0 0
March ......... 0 0 5, 16 31 1 3 31 0 0
April ......0.n 1 3 6 20 30 1 3 30 3 10
May ......... 2 6 10 - 32 31 5 16 31 13 42
June ............ 3 10 8 28 30 [} 1] 30 4 13
July ... . 2 6 [ 19 31 1 3 31 4 13
AUBUSt ...eviiiiinnias 1 3 (B 23 31 1] 0 31 3 10
September ............ ) 0 8 | 27 30 1 3 30 4 13
October .......evevens 2 1 5 17 31 1 3 | 31, 4 13
November 1 3 1. 4 30 0 0 30 8 20
December ......cc0... 1 3 3 10 31 0 0, 31 9 29
Totals ..... 16 |........ 73’ ......... 365 b L N 365 50 |........
Per cent. time.... P 4.4 esavasal 20.2 liiivienen]evonnnnas b8 - 2 O 13.1




TABLE XX-—BACTERIA RESEMBLING B. COLI COMMUNIS IN EFFLUENTS FROM SCHUYLKILL PLANTS FOR YEAR 1918

Belmont Filters

Queen Lane Filters

Oneec. c. test Ten c. ¢. tests Onec. c. test Ten c. c. tests
Month n @ @ Total number | Per cent. 4 @ Total number | Per cent. +
123 123 123 o
2| 2|1 3 2
AR NDEE AR R R g
< o 3 k= g g g a | g ]
- g -~ - 2] @« - 12 @n
s g | €|z E /3| & & & | F|% |& | & |&|%3
) ° & ) ) & ) K . ) . X .
“ 13 [ z 13 [ 4 4 w z ] Z Z w Z w
January ....eecee. 31 [} 0 31 2 6 31 0 0 0 1] 31 2 3 6 10
February ...eeeeene 28 0 0 28 1 4 28 2 0 7 0 28 4 1 14 4
March ....co00000n 31 1} 1] 31 1 3 31 V] 1] o 0 31 1 0 3 V]
April «iiiiiiiienna.| 30 1 3| 30 4| 13| 30 1 1 3 3| 30 0 2 0 7
May ...oevvenen eee 31 1 3 31 9 29 31 1 1] 3 0 31 8 6 26 19
JUDe ..iiieennnnnnn 30 1 3 30 10 33 30 0 0 0 0 30 10 9 33 30
duly siieeeeiieees . 31 3 10 31 10 32 31 1] 1] 0 0 31 6 5 19 16
August ....ciinienns 31 3 10 31 18 58 31 1 0 3 0 31 6 5 19 16
September ......... 30 1 3 30 16| &6 30 1 1] 3 V] 30 8 4 27 13
October ........... 31 0 1] 31 8 26 31 0 (1] 0 o 31 4 3 13 10
November .. 29 0 0o 29 7 24 30 1 0 3 1] 30 1 8 23 27
December ... 31 1 3 31 8 26 31 1 3 3 10 31! 8 20 26 65
Totals ........ 364 | 11 (......| 36¢| 94|......| 365 8 4iiiidinennn] 365 64 66 |.eoiiliinnis
Per cent. time........l......] 8. [ ..des8 w22 i ms ) 18

L8
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DISTRIBUTION
TOTAL FEET OF PIPE IN USE DECEMBER 31, 1918

Extensions and relays Deductions
Size $°fl:1 during 1918 during 1918 $°3:L Size
Inches Dee. 31, 1917 Abandoned Dec. 31, 1918 inches
‘ and taken up
1 Laid | Relaid| Total
i

1 175 el TR TR 1% 1

1% 35668 .....0iifiirnnnn D P 3 566 11

2 b 173 I ceene 3 653 2

3 78 639 297 |....... 297 221 8 715 3

4 151 769 391 |....... 391 2 695 149 465 4

(i} 6 185 349 | 26 075 | 1 521 | 27 596 90290 | 6203 916 6

8 S09 809 | 18 246 416 | 18662 |........ 828 471 8
10 634 248 4 157 60 4 217 305 638 160 10
12 659 476 6 641 172 6 813 506 665 783 12
16 207 998 42 |....... L veen 208 040 16
18 B 1 S o N ves 16 044 18
20 303 798 119 |....... 119 1 340 302 577 20
22 L 364 22
23 2T |oveinenenfennnn S 27 23
24 24 825 52 [....... 522 I 24 877 2%
30 300 390 62 2 PO, T34 920 300 204 30
36 106 677 800 |....... 800 438 107 039 36
42 s R O 564 42
48 373 926 45 |oenenn 45 62 373 909 48
60 43 801 [..iieeeiifiananns P 43 801 60

Totals | 9 905 100 | 57 599 | 2 169 | 59 768 | 15 516 | 9 949 352 | Totals

1,884.35 miles of pipe in use December 31, 1918.



‘WOBK ON WATER PIPES
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COMPARISON OF WORK DONE IN 1917 AND 1918

1917 1918 Increase | Decrease
Service mains, 6 inches to 12 inches......| 110 775 52 627 cevens 58 148
Supply mains, 20 inches to 48 inches..... 3 470 1295 [oeennnnnd) 2 175
Pumping mains, 10 inches to 48 inches....|....c.cvune 378 378 |ieeernnane
Miscellaneous WOTK ...ceeevveneennnnenens 20 004 24 460 4456 |..oiinane
TOtAIS i £6eh . evueenneeunneennnes 134249 | 78760 | 4834 | 60323
SERVICE, SUPPLY AND PUMPING MAINS LAID IN 1918
6-in. 8in. |10-in. | 1¥in. |24-in.|30-in.!36-in.|48-in.| Totals
By Bureau of Water ...| 2 517 | 2 562 T7|1214| 52104 | 100| 45| 6 671
Water Bureau, laying only| 2 716 | 5 863 319 16 ..., cefee e 8 914
Contract—Water Bureau| 6 053 | 1 241 |......|......0..... [ P 7204
Contract—Burea u of
Highways ......cceo.. 93 403 3024 |..ovi'nunnn 610 | 685 |... 4 815
C ontract—Emergency 1
Fleet Corporation ....| 7 050 [ 5 738 |...... 2 252 P ) P ..| 15 060
Emergency Fleet Corpora- {
tion ....... [ 632 | 2419 [......3 119 |...oufieiii]ennailes ...| 6170
Private pipe—U. S. Mid-
vale Gun Plant..... P R P 37 32 e PR 769
Private contract ........ 4 607 |[....... [roeees R PR TR PR PR e 4 607
B —_
Totals ..ocvvvvnnnn. 23 668 118 246 !4 157 16 633 | 52| 71¢ | 78 ! 45 | 54 300
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FIRE HYDRANTS BY WARDS

Wards No.1 No.2 No.3 P:Ieiagsl:ue Totals

First .....c... PP 216 62 - 78 I 286
Second ........00 ceseseneseanans e 152 T4 b G T 241
Third ........ PN Ceeeeees . 86 44 B leeeecens 136
Fourth .......... [ ceeeens 2 30 14 |o.eenens 116
Fifth ..ooveiveennnianns erereerenee 129 54 1 29 213
SIXth Livieiieieienians PN eeen 116 34 4 81 235
Seventh .. ...viviiieiiineiiaiananen 169 69 [ 2 R 241
Eighth ..ciiiiiiieiiieneenaees e 155 7 3 33 270
Ninth ........ Cerecieiaees [P . 158 56 2 60 276
Tenth ..oeeiverenrveneneanns 125 56 [coevenns 43 224
Eleventh .....coeeeiineennnnns evees 8 20 1 10 116
Twelfth o.ooiieiiiniiiiiineeneennenns 81 14 1 ... ees 96
Thirteenth ......cooveivinneniianes . 121 41 D levennnns 167
Fourteenth .....c.evvvveuinnennes . 119 L1120 IR 21 200
Fifteenth .....c.vvevveinennnninanns 275 155 3 25 458
Sixteenth ......ccevieniieeneinenenns 105 20 3 26 154
Seventeenth: .......cevieeiieinnn ves 113 46 1 38 168
Eighteenth ........ ceeecseccsssecnns 242 45 6 51 341
Nineteenth ........... [ ceees 410 80 2 198 690
Twentieth ....vvveueeens Ceraearases 196 100 27 323
Twenty-first ..ccvuierereencansennns 512 31 A P 550
TWenty-seCond .evevveeracassanssnne 1381 131 14 [....e s 1 526
Twenty-third .........o.0 [ 480 70 F: N I 553
Twenty-fourth .......cevveeunen een 383 139 Tiloee. e 529
Twenty-fifth ........... Cerereeraes . 325 49 2 15 391
Twenty-siXth +.oveevevnnerennnannns 262 121 14 o 397
Twenty-seventh .......cevveevennnn. 221 48 6 .... 275
Twenty-eighth  .eeveeeieerrnneneenns 200 114 23 iiieen 337
Twenty-ninth ........c.00. [ 141 386 3i.... 230
Thirtieth ........e.eeeevees. ceeeees 131 115 [ 251
Thirty-first .....eceen.s ceeeeeeas . 275 51 4| 43 373
Thirty-second ........... eenes ceeen 180 64 7 13 264
Thirty-third ......... ereeeranes vee 581 100 ( 110 801
Thirty-fourth .........ccoveieieenns 559 39 - P, 601
Thirty-fifth .....oovvevinnnn. 302 21 [ JEN 328
Thirty-sixth ...... e, e 304 71 16 .eeenn.. 391
Thirty-seventh .....eceeeeeevaneanes 133 62 2. 22 219
Thirty-eighth ....ccoivviiiiiiinns . 629 84 12 I cerecens 5
Thirty-ninth 314 102 Toeeeannnn 423
Fortieth ....... 581 63 2 eeiieenn 649
Fortyfirst .....covvvvivecnininens . 71 9 6 ........ 86
Forty-second 548 61 Tloveennnn 616
Forty-third 431 53 4 15 503
Forty-fourth ...... 1 264 57 Tlevenennn 328
Forty-fifth ......... eeereeeieaas .. 402 62 1 10 475
Forty-sixth ...... iererienaaes N 491 (6 13 ieeen 579
Forty-seventh .........ccvvieuvnnn. 135 84 1 I 4 224
Forty-eighth ...........c.cc00uen .. 167 42 B 218

1918 TOtAl t.verrenrennennnnns 13 534 3 111 274 88| 17195

1917 Total ........... Cereeeaee 13 543 3 140 279 l 876 | 17 838

Total fire hydrants taken out, 1918, 255.
Total fire hydrants placed, 1918, 212,



VALVES IN USE

4
incn

6
inch

inch | inch

30- 36-
inch | inch

Totals

Department ................
Department (Butterfly) ......
Smith Patent .....c.ceeeeeee
15311113 (J
Eddy cevevvevcnnsens
Eddy (Butterfly) ............
Rensselaer .....ooe..
Pratt & Cady .......
Chapman .....ceeeeeeessssee
Kennedy ...coveveecensancces
Ludlow ...........
NelsOon ..veveevevnnnnnscasens
Fairbanks ....... ceecessseess
Wood ..... tesecsssseerensns
Crane .....
Jenkins .....eicieersincccnee
Barton .....
Viney
Miscellaneous ....c.eveeecoens

esscae

R )

esoccele

seseee

873

137

cessae

24 309

cesvesen

secessee|e

192

CERE TR

cevvens

10

sessces

elevcecsciccnnnne

seseene eseee
cesee vess

2
......... .
..... [ P
......... l.. .

[T PR

25| 192

cevesalecnnee
cesess| 51

sesses sesene

cessec sesnee

cesses|sasene

esvsce

veseee

eseeese|e

seseee

esseselenans

secece

cseeee

reeses

vesene

seseceloscsselons

seessslesceveie

cessseiecccss

sesseclcacnee

31 839
- 150
770
1
648
3

82

51
290
1329
8
149
392
17

4

11
o7
00
6

Totals ..ecveeeercecenne

2 984

188 [ 379

36 384
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VALVES IN USE— HIGH PRESSURE

Style

4-
inch

6-
inch

8- 10-
inch inch

12-
inch

16-
inch

18-
inch

24
inch

30- |

inch

36-
inch

48
inch

Totals

Willamsport .....ceveeeeeees

Chapman .......coovvvveerenfonsenelosanes 3 P Y PSP I PO 18
Smith ...ivveeeieienencannns 188 63 loeeeee] T0 leavuee]oenenefoonnna]onnans 1 332
Ludlow ...covviiiiiiinnieie]oeennefeennndinnnnnnalonnnnailunns PRI PN P [ 2 PO 3
TOtals 4evuveinennnacnns]ennnee|onnoneleneeenns] 1213 [.... 215 - 70 PPN ¢ 2 R P O P 1616
Grand Total.....oeveeeedeeeennenenne]enneennclonnenantss IR TR R TR LI R TTTY PRI P P P PO R 38 000

Note:—279 valves added to Distribution in 1918.
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VALVES SET DURING 1918

Style

3
inch

10-
inch

12-
inch

Totals

Department .......c0.0
Department (Butterfly).
Smith Patent ........
Smith ...c.o00vevennes
EdAy .cocveeciencncens
Eddy (Butterfly)
Rensselaer ...c.oec000e
Chapman ....c.eeeeees
Kennedy .....cc0000000
LudloW ¢cvevevennncens
Fairbanks .......cec.0

csessece

essscnes
seccsescs
essscense

5
1
1

seeccese

secsccse

cececess

esssssee

secesssele

ssesssse

secevesse

ceee
ceesens
seceas

16

ceessen

BEEEETETITY

ceceses

ceencns

clesceses

ceeeses

secscee

cseecns

seseee

ceeen

ceceves

esecses
cessens

EETRRE

1
1

seessns
sesecen
PERRET I

cesecene

ssscsces

1
1

cessecan
cscccens

cecsssns

ceecsean
sececess

eecsssnele

seseansse
ceessoas

eseeesene

3
1

seeesecslsssen

secssens

ceesvvee

csecccsa|e

cseesas

cesscans|ee

[y
DW= = ER - EB

]
D -

¥9

Totals

seesecsscee

18

20

22

6

4

2

4

-
oy
[
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HIGH-PRESSURE FIRE SERVICE ,

OPERATION

During the year 1918 the Race Street High-Pressure Pumping
Station was in service for 28 fires and pressure was built up but

not used on 142 alarms.
The Fairhill Station was in service on 16 fires and started up
on 246 alarms where no service was rendered.

SUMMARY OF RUNS AT RACE STREET H. P. STATION DURING THE YEAR 1918

Time Average Time Cu. ft. of | Average
Kind of run No. - gas cu. ft. per | Remarks
Hrs. | Min. | Hrs. | Min, | CO0SUMmed| run

Service ......... 28 50 29 1 48 | 243 870 8.709 4 085 395
gallons
Noan-service ....| 142 42 45 1] 18 | 153 910 108 [.ooveevnnns .
Tests, etc. 194 290 183 [.oviniiinnn
............... 38 940 |..........| Running air
. compressor
chedseseeeeennen R RETET) RETER) RTRRE CRREES 52200 [...ecvunnn gas ranges
Totals ..... 26| 1] 50)...... L. 683210 L.ooooveifunenininn..

Longest run—7 hours and 49 minutes, October 16, Box 1754, Delaware Avenue,
above Race Street.

SUMMARY OF RUNS AT FAIRHILL H. P. STATION DURING THE YEAR 1918

Time Average Time Cu. ft. of | Average
Kind of run No. gas cu. ft. per | Remarks
1
Hre. | Min. | Hrs. | Min, |COREUMed | run

Serviee ........ 16 59 31 3 43 248 115 | 15 507 5 816 400
Non-service ....[ 246 39 35 o 15 |. 191 580 T8 [iveinennnn, .
Tests, ete. ..... 68 21 19 [\) 19 62 155 914 |.....oininn

............................................. 59 900 |..........| Gasrange
Totals ..... 330 | 140 ‘ 25 |...... veseenl 361 T30 |....... R .

Longest run—21 hours, 38 minutes, May 17, Box 2612, 918 Beach street.

The line-walkers responded to a total of 432 alarms during the
year.
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FILTERED WATER USED BY THE HIGH-PRESSURE FIRE SERVICE SYSTEM

Daily
Fairhill Station Average,
Gals.  Gals.
Fire Service ..o.uvieeiiieinnneenernnennnennnan 5.800.000
Leakage ..... W eeseiesserneecnrreraritsnranes 31,550,000 86,300

Nore: Race Street Station pumps water direct from the Delaware River.

Fairhill Station pumps water from Fairhill Basin which is sup-
plied with filtered water.

The pumps were started promptly on all occasions when alarms
were struck in the high-pressure districts, and the service rendered
to the Fire Bureau was uniformly satisfactory, with one excep-
tion, viz.:—On a six alarm fire on Broad street, north of Colum-
bia Avenue, in the Fairhill District, on October 20th, the
pumps at Fairhill Station were put in operation at 11.31 A. M.
and rendered good service with 225 pounds pressure until 12.34
P. M. when a 12-inch main on Richmond Street, opposite Earl
Street, failed by blowing out a piece of pipe about 18 in. by 3 ft.
long. Upon notice of the location of the break, the line-walkers
proceeded at once to the above point and shut out the broken por-
tion of the main. At 1.10 P. M. the pumps were again started,
after an interval of 36 minutes, and furnished service at the fire

until 6 P. M., when orders were received from Chief Murphy to
shut down.
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