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FOURTH
ANNUAL MESSAGE

OFFICE OF THE MAYOR, CITY HALL,

Philadelphia, April 6, 1908.

To the Select and Common Councils
of the City of Philadelphia.

GENTLEMEN :—1 have the honor to transmit herewith
to your Honorable Bodies my fourth and last annual mes-
sage, in pursuance of the provisions of the Act of Assembly
of June 1, 1885. I have the honor at the same time to
submit for your consideration the reports from the Depart-
ments of Public Safety, Public Works and Charities and
Correction, together with detailed statements of the various
Bureaus under the jurisdiction of each; also reports from
the Departments of Receiver of Taxes, City Treasurer,
City Controller, Law, Education and Sinking Fund Com-
mission.

It will be my purpose in this, my last official document
to your Honorable Bodies, to outline and review briefly
the many great improvements which have been completed
during my administration, or which have been begun and
are now under way. And at the very outset I wish to ex-
press my appreciation of the uniform courtesy and con--
sideration which I have received at your hands throughout
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the entire four years. Not a single measure which I have
called to your attention has failed of your concurrence.
- Every project for the betterment and advancement of the
city has received your full and cordial co-operation.

The past four years have witnessed great strides in our
municipal development. Practically every branch of the
City government has been given an impetus in the line of
progress through the wise and beneficent legislation of
Jyour Honorable Bodies, and the past four years, I am
sure, will favorably compare with any similar period in
the history of our City. What has been done has been
done for the best interests of the City, and what has been
achieved will be found worthy of approval, both as to con-
ception and completion and with regard to the present and
future needs of our City.

The developments of the past four years have
shown that in the selection of Abraham L. English as
Director of the Department of Public Safety, of William
C. Haddock as Director of the Department of Public
Works, and of Dr. John V. Shoemaker and his colleagues
as Directors of the Department of Charities and Correc-
tion, there was made no mistake. All of these gentlemen
have worked faithfully and unceasingly for the best in-
terests of the city and have been fully alive not only to
the needs of the present, but to the necessities of the futurc.
I cannot speak too highly of the practical and efficient
work of my directors.

Among some of the many important steps towards the
development of the material interests of the city, during
the past four years, to summarize them merely by title,
are the following:

Beginning and partial completion of the work for the
extension, improvement and filtration of the water sys-
tem, which, when completed, will furnish the largest and
purest water supply in the world.
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The installation of the fire pipe line in the business
section, thus decreasing the cost.of insurance and afford-
ing greater protection to life and property.

The framing of new building laws with the view to
greater security from fire and the introduction of the
same in the General Assembly.

The abolition of the Public Buildings Commission and
the taking over of its powers by the Bureau of City Prop-
erty, thereby saving to the City over five hundred thousand
dollars annually in appropriations.

The re-organization of the Bureau of Health, with the
responsibility lodged in one person.

The re-organization of the Department of Charities and
Correction, with the view to the centralization of power
and responsibility.

Relief of the crowded condltlon of the Philadelphia Hos-
pital by the construction of six consumptive pavilions, a
Children’s Hospital and a Maternity Hospital

Relocating hospitals for the insane and almshouse upon
ground already owned by the City in the Forty-first Ward,
and the commencement of the construction of buildings
of modern type, thus settling a subject that has been agi-
tated and discussed for a period of twenty-five years.

The purchase of a new site for the Municipal Hospital,
and the awarding of contracts for modern sanitary build-
ings for the best treatment of contagious diseases.

The further extension and widening of Delaware ave-
nue north of Vine street.

The erection of pleasure pavilions on the Delaware
river, which not alone contribute to the health and pleasure
of the congested districts, but at the same time, through
wharfage leases, bring in a handsome revenue to the City.

The improvement of League Island Park; eighty-seven
acres filled to a depth of six feet by means of dredged
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material from the Delaware river, thus saving one million
dollars to the city.

The deepening of the channels of the Delaware and
Schuylkill rivers, and the further improvement of the
Schuylkill river by contract just made for expending four
hundred thousand (400,000) dollars.

The expenditure of nearly one million dollars in the
erection of twenty new bridges, and the letting of contracts
for fourteen others.

The construction of 17 miles of main sewers, at a cost
of nearly two million dollars, and of 113 miles of branch
sewers, at a cost of almost two million dollars, with con-
tracts now being completed for seven miles of additional
sewers.

The laying of 190 miles of improved pavement, at a
cost of six and a half million dollars, and the macadam-
izing of fifty miles of country road at a cost of $465,000.

The erection of eighteen thousand buildings of various
descriptions, approximating in value $100,000,000.

The increase in the general staff at the Philadelphia
Hospital by the addition of eminent specialists thereto, and
the opening of the hospital to students of all colleges.

The opening of the Municipal Hospital to the students
of all colleges, for the study of contagious diseases, thus
making the city a greater medical center.

The improvement of materials entering into city work,
through the agency of the testing laboratory.

The plotting of a boulevard northeast from Broad street,
which will result in many million dollars’ worth of im-
provements which will be subject to taxation.

The boulevarding and widening of Broad street in the
southern section of the city.

The plotting of a boulevard from City Hall to Fair-
mount Park.

The completion of Aramingo canal sewer and avenue

’
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(which incidentally resulted in a loss to the contractor of
$100,000).

The completion and dedication of the new Boys’ High
School.

The beginning of the new Northeast Manual Training
School at Seventh street and Lehigh avenue.

The increase in the value of Philadelphia and Erie
stock ; four years ago it was worth $900,000; to-day it is
worth $2,500,000.

The planting of trees on Broad street.

The re-inspection of the water service, whereby the
annual receipts of the city are increased $150,000.

The introduction of competitive telephone service despite
violent opposition, which has brought about an improved
service at one-half the former rate.

The re-plotting of the survey lines in the southern sec-
tion of the city whereby grade crossings will be forever
avoided.

Legislation for the improvement of the transportation
services, whereby subway and elevated systems will be
added to the surface lines.

The introduction of a new type of gasoline lamp, where-
by much greater illumination is furnished without addi-
tional cost.

The extension of the street cleaning service, whereby
150 miles of undedicated streets and alleys are now cleaned
by the City, thereby giving greater protection to the pub-
lic health.

The number of squares (recreation and breathing spaces
for the public) improved during the past four years was
twenty-four, at a cost of $447,876; the number of squares
improved during the preceding eight years was eight, at
a cost of $104,397.

The saving to the City of the three million dollar
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Thomas ‘'W. Evans’ Dental Institute and Museum by the
formation of a corporation under the terms of the will.

Sending to the Puerto Rico sufferers two shiploads of
clothing and supplies, the amount exceeding by far that
contributed by any other city, and establishing a new high
record for Philadelphia’s philanthropy.

The debt of the City Jan. 1, 1899, was $51,241,295.22.

The debt of the City Jan. 1, 1903, was $59,361,845.22.

Loans issued during the past four years, $26,800,000;
permanent loans paid off during the same period,
$18,753,800; total net increase of debt, $8,120,550.

Annual interest on loans paid off during the past four
years, $1,071,028; annual interest on loans created since
1899, $863,250; showing a net annual reduction in inter-
est payments, notwithstanding the increase of debt, of
$207,778.

Real estate owned by the City in 1899 was worth
$55,975,494; this year the City property is worth
$64,520,994, an increase of $8,545,500.

The assessed valuation of property subject to taxation in
1899 was $864,516,035; this year it is $911,968,674, an
increase of $47,452,632, which shows an increase in the
annual revenue of the City of over $800,000.

DEPARTMENT OF PUBLIC SAFETY.

The many Bureaus of the Department of Public Safety
have made great advancement under the progressive ad-
ministration of Abraham L. English. The abolishment
of the Public Building Commission and the transfer of
City Hall to the Bureau of City Property, the installation
of the fire pipe line, the increase of the police force, the
many numerous and important occasions when there were
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distinguished visitors to the city and when there were great
street gatherings calling for police supervision, have all
required a high degree of executive ability. Every emer-
gency and every new duty, however, has been promptly
met, and not a single casualty of any kind has marred the
success of any of the numerous public demonstrations.

Among the many public occasions which attracted to
the City vast numbers of people were the dedication of the
Grant Monument in East Park; the National Republican
Convention, which met here for the first time in thirty
years in 1900; the National Export Exposition and the
Commercial Congress, 1899, and the visit of Prince Henry
of Prussia.

Bureau of Police.

The City has maintained its reputation as being the
best policed City in this country, if not in the world.
Few crimes of any magnitude have been committed with-
out the almost immediate apprehension and punishment
of the criminals. Compared with other large cities, Phila-
delphia is singnlarly free from crime. Women can walk
abroad in any quarter of the City, almost any hour of the
day or night, without being subject to insult or danger,
and the public peace has been preserved by a force entirely
inadequate to the extent of territory to be covered.

The police force has been increased during my adminis-
‘tration by two hundred and sixty-eight men, and should be
further increased by at least five hundred men, to afford
adequate protection in outlying districts. Seven patrol
stations have been equipped, making a total in the city of
thirty-two, and leaving but two districts (the Fifth and
Eighth) yet to be supplied.

During the past year the Detective Bureau has recovered
$63,410.72 worth of stolen property, and has made seven
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hundred and seventy arrests; the Bureau of Police has
made sixty-five thousand four hundred and sixty-eight
arrests. The total amount of stolen property recovered -
during the four years has been $231,680.49.

Compared with any similar period in the history of the
City, I am convinced that an unbiased public sentiment
will concur in this, that there has been less gambling in its
various forms than ever before. There is less gambling
and vice in this city than in any other city on the continent
of one-half the population.

It is well to note, also, that the assembling of anarchists
has been absolutely prevented and the suppression of sedi-
tious utterances has been brought about by the vigorous
action on the part of the Bureau. This city is freer from
this objectionable class of people than any other large city
in the country.

Bureau of Fire.

The most important matter in connection with the
Bureau of Fire during the past year was the completion
and putting into service of the new Fire Pipe Line in
the business section of the City. For some years past the
Board of Fire Underwriters, recognizing the increasing
danger from fire in this section, owing to the change in
the methods of building and the increase in the number
of department stores, had from time to time raised the
rate of insurance, until finally the business men and prop-
erty owners raised indignant protest. The fire under-
writers, however, met these protests by announcing that
the protection afforded by the City against danger from
fire was entirely inadequate.

The suggestion of an auxiliary service, whereby water
for fire purposes only should be rendered immediately
available at every point in this district was made, as the
only remedy for these conditions.
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" Two years ago I took the matter up with your Honor-
able Bodies and a liberal appropriation enabled me to begin
the work. This auxiliary service of fire pipe line embraces
the territory bounded by Race, Walnut and Broad streets,
and the Delaware river front and the Fire Boat Stuart is
at all times connected with the system at Race street wharf.
The pumps of this boat have a capacity of nine thousand
gallons of water per minute, so tha} in conjunction with
the Police Boat Ashbridge the pipe line service is always
ready for operation. In connection with the pipe line,
electrical attachments have been installed, whereby telc-
phone stations are located close to the hydrants, so that
immediate communication may be had with the boat or
boats in service.

The system has been entirely satisfactory, as was shown
by a test conducted by the Philadelphia Fire Underwrit-
ers’ Association in September last, at Broad and Sansom
streets. The test was most exhaustive and the results were
so satisfactory as to bring about a substantial reduction in
the rates of insurance, a cause of great gratification to the
merchants and property owners of the City.

The service of the pipe line will be still further en-
hanced by the completion of the pumping station at
the southwest corner of Delaware avenue and Race streets.
This ground has been condemned and appropriated by the
City, the old buildings thereon have been demolished, and
the new pumping station is in an advanced stage of con-
struction. Upon its completion the fire boats will be
used as auxiliaries and in protecting shipping in the har-
bor. The operation of this service will be under the ef-
ficient direction of the Bureau of Fire.

The Bureau of Fire as at present constituted, is prob-
ably, without exception, the best equipped fire department
in the world. Two distinguished fire experts, one of them
from Europe and the other from Australia, who were tour-
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ing the world, inspecting the various fire departments, by
orders of their respective cities, pronounced the Philadel-
phia department as being far in advance of any they had
seen either in Europe or America.

A department of the Bureau to which little attention is
paid, but which is deserving of notice, is the repair shop.
This is thoroughly equipped for the purpose of repairing
the fire apparatus used in the department and in addition
thereto it builds all the patrol wagons used in connection
with the Bureau of Police, the disinfecting and ambulance
wagons connected with the Bureau of Health, and the
wagons connected with the Electrical Bureau.

Bureau of Building Inspection.

The work of this Bureau was very much extended and
advanced in the interest of public safety during this ad-
ministration, by adding thereto the frequent inspection of
department stores, the inspection of buildings in the con-
gested district, and the inspection of elevators.

The inspection of the Department stores was begun at
my suggestion in the first year of my administration, when
conditions of a serious character were found to exist in
many instances, a number of them hazardous in
the extreme in the event of a panic or alarm of fire, and
many changes were ordered for the safety of the public.
Succeeding years have shown a marked improvement in
the character of these establishments. Too much credit
cannot be given to the Bureau for its work in this con-
nection. House to house inspections are frequent in the
district bounded by Walnut street, Vine street, Broad
street, and the Delaware river, in conjunction with the
Fire Marshal, to ascertain the conditions which exist in
this territory regarding danger from fire and the observ-
ance of the laws concerning fire escapes. Many conditions
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were found which were startling. During the last year
alone the Bureau issued eight hundred and twenty-five
notices, of which two hundred and forty-nine were for fire
escapes, and seven hundred and nineteen for fire escape
appliances, while two hundred and twenty-seven notices
were served where other dangerous conditions existed.

The records of the Bureau show that during the past
four years more buildings of an industrial and manu-
facturing character were erected than during any previous
period in the City’s history,—a record which should be
gratifying to every thoughtful Philadelphian, showing,
at it does, a widening and a strengthening of the City’s
commercial and material interests.

During the past year upwards of thirty million dollars
were expended in the City for improvements, making a
total during the four years of about one hundred million
dollars. It is interesting to note that one-half of the
dwelling houses erected during this period have been built
in the four wards west of the Schuylkill river.

The division of elevator inspection which was author-
ized in 1900, did not become completely organized until
the following year. But in the brief period that has
elapsed since that time, the utility of this branch of the
branch of the City’s service has been fully proven.

Bozler Inspection.

The work of the Bureau of Boiler Inspection has been
enlarged during my administration by the passing of an -
Act of Assembly, under which engineers must be examined
and licensed by the Chief Inspector. This law went into
effect towards the close of 1899, and since then upwards
of three thousand engineers have been examined, and this
notwithstanding the fact that the force of the Bureau has
not been increased, although the work has almost doubled.
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The earnings of the Bureau during the four years have
exceeded one hundred thousand dollars. The work of
the Bureau has been further added to by the ordinance re-
quiring the inspection and licensing of automobiles.

. Electrical Bureau.

The Electrical Bureau has kept pace with the growth of
the City. During the past year was begun the work of
equipping the central office with expensive apparatus to
facilitate the transmission of fire alarms. When completed
it will be the most perfect equipment of police and fire
alarm systems in the country.

An important part of the Bureau work was in connec-
tion with the Fire Pipe Line. Communications may now
be had from any point along the line with the power house
or with the pumping station, so that at whatever point a
fire is discovered, the Pipe Line is ready for immediate
use. Several thousand poles, and miles of overhead wires
have been removed during my administration, and nearly
a thousand miles of underground wires have been laid,
making a total now in use in this City of 43,010 miles.

The electric lighting service has also been greatly ex-
tended, there being a total number of arc lights in the
streets of 9,426, so that in all probability Philadelphia is
one of the best lighted cities in the country.

Bureau of Health.

Four years ago, at my suggestion, the General Assembly
of the Commonwealth transferred all the powers of the
old Board of Health to the newly organized Bureau of
Health, the head of which was to be appointed by the
Mayor, and was to act as an executive, thus placing the
entire work of the Bureau under one management. The
results have been most gratifying.
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The year 1901 and the early part of 1902 witnessed an
outbreak of smallpox, caused largely by importation from
other places where epidemics existed. The emergency was
promptly met and an auxiliary vaccine corps of thirty men
was added to the service of the Bureau which systematic-
ally disinfected the entire city. The thoroughness of this
work has shown itself and its effectiveness is now bearing
fruit. The system adopted was favorably commented on
by the medical journals of this and other cities.

The total number of deaths in 1902 was 23,907, a de-
crease of 290 over 1901, making the death rate 17.67 per
thousand of population. This rate is lower than that
of 1901 and is the lowest since 1879, when it was 17.17 per
thousand. It must be a matter of gratification to all citi-
zens to know that the death rate of Philadelphia is lower
than that of any other large city in the counrtry.

After many years of agitation on the part of residents
of the Twenty-eighth Ward, a new site has been found and
its purchase authorized, for the location of the Municipal
Hospital, viz., the MacAllister Farm, in the Thirty-third
Ward. This property is advantageously located, so far as
environment is concerned, as well as accessibility. It is
sufficiently large to allow of the location of separate build-
ings for the various types of contagious diseases, and will
permit of the very best modern treatment.

Bureau of City Property.

During the past four years the Bureau of City Property
has spent for permanent public improvements, $1,527,-
924.48. A very large proportion of this sum was spent
for the adornment of the City in the shape of small squares.
Four years ago I assumed the attitude that in preference
to adding to the number of unimproved plots of ground
purchas29d from time to time for small squares, the City
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should devote its attention to the improvement of sites
which had already been purchased. The work of improve-
ment, therefore, during the past four years, has been
largely along this line. The most notable work has been
the improvement of League Island Park, in the southern
section of the City. The ground has been filled up, Broad
street has been widened and boulevarded, the lakes have
been dug, and the work is now far enough advanced to
give the general public some conception of the beauty of the
scheme of development. There is no question that this work
will result in building up the southern section and will
add materially to the revenues of the City from taxation.
League Island Park will be connected by a series of boule-
vards running from Broad street to Twenty-third street,
and other sections of the City, so that in the course of
time a boulevard driveway will enhance the attractions
of the City.

Six new bath houses have been erected during the past
four years; ten new fire houses were completed and put
into service, and one union police patrol and fire house;
three combined police patrol houses and one police station
were also put up. Summarizing briefly, in the erection of
new fire houses, $263,598 was expended ; for the combina-
tion police patrol and fire houses, $226,046; for public
bath houses, $63,238.

An interesting feature on the part of the Bureau shows
an increase in the amount of revenue derived from various
kinds of real estate. In 1899 the rental from wharf prop-
erties was $32,907.48. Last year this amount was $40,-
281.34, making a total of $150,472.70 for the four years.

Of the ordinary real estate owned by the City the amount
of revenue was increased from $3,475.21, the amount in
1899, to $15,266.64, the amount in 1902, showing an
increase in revenue as between the first and last years of
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my administration of $11,794.43. This good showing was
made possible by the appointment of a Superintendent of
Docks and Real Estate, whose sole duty it is to give these
matters attention.

DEPARTMENT OF PUBLIC WORKS.

Never, during the sixteen years of the history of the
City under the Bullitt Bill Charter, has the Department
of Public Works been called upon to grapple with so many
and such stupendous problems affecting not only the pres-
ent, but future generations. The extension and improve-
ment of the water system, the instdllation of the Fire
Pipe Line, and a new telephone service, the development
of the sewer system, the inception of the new scehme of
rapid transit, including subway, surface and elevated
gystems, while the most important, are but a few of the
many great works of a public character which have called
forth the very best talent and energy of the departmental
employees, especially in the Bureau of Surveys and in the
Bureau of Water. I cannot commend too highly the
Director of this Department, William C. Haddock, and
the Chiefs of the Bureaus within his jurisdiction, for their
faithful and efficient service during the four years of my
administration.

Bureau of Water.

The agitation for an improvement in the present water
supply of the City was begun nearly fifty years ago, and
was met from time to time by the construction of larger
reservoirs and pumping stations. This failed to give satis-
faction and the people were constantly stirred up to the
need of a better service. To such an extent was this car-
ried that outside capitalists and promoters sought to pro-
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cure by lease or sale, the entire plant of the City. While
these efforts were unsuccessful, nothing of a definite or
positive character was done to improve the service until
the advent of my administration. At the very outset I
was confronted with the fact that some of the leading
business men and financiers of the City were anxious to
secure the control of the City’s works. At once I took the
stand in my inaugural address, and reiterated in my first
annual message to your Honorable Bodies, that I was
unalterably opposed to the sale or lease of the works. This
statement effectually stopped the plans of those who had
hopes of securing this valuable franchise, although from
time to time attempts have been made to resuscitate the
scheme. )

I entered the office four years ago, firmly convinced that
the only solution of the water problem was to bring the
supply from the Delaware river at Tohickon creek and
Haycock Run, with subsequent extensions to the waters of
Pike County. This had been the recommendation of the
departmental engineers in the past, and I had reached the
same conclusion after a prolonged study of the subject.
However, there was a very wide sentiment at the time in
favor of some form of filtration and against the expendi-
ture of the very large amount of money that would have
to be expended in bringing the water from a distant source.
In deference to this sentiment, and at my request, authority
was given to me by your Honorable Bodies in the spring
of 1899, to appoint a commission of experts, under which
authority T named Rudolph Hering, Joseph M. Wilson,
and Samuel M. Gray, all recognized authorities in the
matter of water works and water purification. They com-
pressed into a few months’ work which should ordinarily
have taken years to accomplish, and their final report was
presented to your Honorable Bodies on September 21,
1899.
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A loan of $12,000,000, to carry into effect their recom-
mendations, was authorized by the people the following
November, and the following January ordinances were
passed substantially in the same forms as the original
draughts forwarded by me.

A Resume of Filtration Work.

This brief outline will serve to call attention to the com-
paratively short period during which the work of the im-
provement has been under way. Less than three years
have elapsed since an engineering corps was organized for
the improvement, extension and filtration of the water
supply, and it is a little more than two years ago since
the testing station was placed in operation. During this
brief period a prodigious amount of work has been accom-
plished under the capable and practical management of
Chief Engineer John W. Hill. The work, however, is of
such a stupendous character that the ordinary layman
cannot appreciate the amount of work done without a visit
to the scene of operations. A brief resume of the work of
the Filtration Corps will be of interest. "

The improvement of the water supply of Philadelphia
embraces three distinet propositions. .

First. The filtration of the entire water supply, assumed
in the near future, at 300,000,000 gallons per day of 24
hours. '

Second. The transfer of source of water in the districte
now supplied from the Fairmount, Corinthian, East Park
and Queen Lane Reservoirs from the Schuylkill to the
Delaware River.

Third. An adjustment of the water services of all but
that portion of the City lying west of the Schuylkill River,
comprising the Twenty-fourth, Twenty-seventh, Thirty-
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fourth and Fortieth Wards, to adapt them to an economical
operation of the Upper and Lower Roxborough and Tor-
resdale Filters.

During 1900 a Testing Station was built and equipped
at the Spring Garden Pumping Station for the purpose of
studying the Schuylkill River water and the effect on same
by slow sand filtration, also the qualities of various local
sands and other filtering materials for preliminary
filtration. '

Plans were completed during the same year for the
Lower Roxborough Filter Station, and good progress was
made on the plans for the Upper Roxborough, Belmont
and Torresdale Filter Stations, the Torresdale Conduit
and the Lardner’s Point Pumping Station. No contracts
for the Filter Stations were awarded during 1900.

During the year 1901 nineteen contracts for work and
materials were awarded : the sum limit of same amounting
to $11,647,800. Work was started on all of these con-
tracts and a very large percentage of the work on the Lower
Roxborough Filters was completed during the year. The
work accomplished on the other filters and reservoirs con-
sisted chiefly of grading preparatory to the laying of
puddle and concrete. 3

During the year 1902 the Lower Roxborough Filter Sta-
tion has been completed and is now in very successful
operation. The Upper Roxborough Filter Station has been
completed with the exception of some minor details. Work
on the Belmont and Torresdale Filter Stations, the Qak
Lane Reservoir, the Torresdale Conduit, Lardner’s Point
Station No. 2, and the Pipe Distribution System, as well
as the minor contracts, has progressed favorably.

The first filter at Lower Roxborough was started in ser-
vice on August 2d of last year, and your attention is called
to the rapidity with which all the filters at this station
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have gotten into actual satisfactory service. Within 90
days of placing the filters in operation the effluent showed
a turbidity of zero by the silica standard, and rarely has it
been in excess of 3; and the bacterial content has very fre-
quently been below 25 colonies per cubic centimeter. This
is due to the extreme care in the selection and placing of
the filter gravel, sand and underdrains. The operation of
these filters indicates that the yield of the filters between
scrapings is much greater than has been experienced
abroad, and that with preparation of water by preliminary
filtration it is expected that the average yield of the filters
will be double that of those abroad. This increased yield
will reduce that cost of production below the estimate of
the Board of Experts, while at the same time, from a
hygienic standpoint, will be above criticism and superior
to the efluent of the plain sand filters abroad, which oper-
ate without preparation of the water either by long sedi-
mentation or preliminary filtration.

During the year 1902 four (4) contracts were awarded,
the sum limit of the same amounting to $668,600.

To illustrate what has been accomplished during the past
two years, the following figures might be quoted:

Total cubic yards of material excavated........... 1,642,320
Embankments constructed (cubic yards).......... 523,791
Clay puddle laid (cubic yards).................... 88,938
Concrete masonry (cubic yards).........coovenn.n. 92,350
Cast-iron water pipe laid (tons)................... 28,756
Granolithic pavement (square yards).............. 11,021
Concrete curbing (feet)...........c.ccovevuenn ot 5,456

Preliminary Filters.

“At the present time,” the Chief Engineer advises me,
“the work of construction is more than one-half completed,
and assuming that there be no delay in the making of
contracts or other causes calculated to impede the rate
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at which the work of construction is being forwarded,
there is no reason to doubt that all the works now pro-
jected can be in successful operation by December 31,
1904. Of course, this assumption of the time required
to complete the works is based upon no delays in the mak-
ing of contracts still required, nor by reason of labor or
coal strikes or other causes that will actually prevent or
impede progress.

“One problem that has called for very careful and con-
scientious study and unremitting attention in the conduct
of the experiments looking to its solution, is the prepara-
tion of the water before it is passed to the sand filters.
There is only one instance abroad, and none in this coun-
try, where what might be termed double filtration has
been resorted to; the single instance is Schiedam, Holland,
but there the conditions are not like those here. There
the preliminary filters work at a rate of from 2-3 to 4 that
of the final filters, and the difference between the filtering
materials used and the rates of operation do not put the
Schiedam works quite on the same plane as the works here.
It is therefore fair to say that Philadelphia is the first.
City in the world to attempt to raise the rate, which has
prevailed for more than forty years abroad, from
3,000,000 gallons per acre per day to 6,000,000 gallons
per acre per day.

“The effect of preliminary filters is three-fold:

“First. To raise the rate to twice the rate heretofore
prevailing at European stations.

“Second. To prolong the period of operation, or life of
the filters from twenty days to twenty-five or thirty days,
and sometimes even longer.

“Third. To insure a satisfactory quality of eflluent with
all conditions of applied water.
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“Possibly the latter effect would be sufficient to justify
the use of preliminary filters, because after all the great
desideratum is to maintain up to the highest established
standards the quality of the water supplied. The prelimi-
nary filters accomplish in a short time what could only be
accomplished in a great length of time hy subsiding basins.
In short, by preliminary filters the water can be as well
prepared for the final filters as would be represented ordi-
narily by three weeks’ subsidence. Basins of such a ca-
pacity as would carry twenty-one days supply for the City,
so located that the water can be readily available for
sand filters, are wholly out of the question by reason of
the enormous cost attending these. Some idea between
the cost of preliminary filters and of subsiding basins of
equal capacity can be formed when it is stated that the
subsiding basins alone would cost upwards of $45,000,000,
aside from the cost of all the other works that would be
required with the subsiding basins as with preliminary fil-
ters; while the preliminary filters will represent an outlay
of about $2,200,000, or roughly, subsiding basins to per-
form the same work, constructed anew, and at clevations
to supply by gravity to the sand filters, would cost twenty
(20) times as much as the preliminary filters doing the
same amount of work.”

In this connection it is well to remember that the work
of the Commission of Experts has been greatly improved
upon by Chief Engineer Hill and his assistants. The
Commission, as is doubtless well remembered, worked un-
der great pressure, and had but a limited amount of time
at their disposal. Naturally some crrors crept into their
report and these have been corrected by the careful and
exhaustive work of the present Filtration Corps. The
experts estimated the cost of the installation of the filter
plants to be $14,569,989, divided as follows:



Belinont v.iuveieeeieiieciesseosescassaasssnne $2,277,786 00
Roxborough ......iciiveiinnnnniiennnenanns 1,265,599 00
Queen LaNe ...cioevevrecccscccacsssccannne 2,927,566 00
DF T A o D o 2,406,740 00
Frankford ...cceceseescncccecsescoccccccnns 650,000 00
East Park Pipe Distribution System ...... 1,520,000 00
New Pumping Machinery to Supply De-

ficiency in Queen Lane District ........ 305,900 00

Errors of Experts.

In the report of the experts on page 81 occurs the fol-
lowing paragraph:

“In connection with the gravity supply from the Dela-
ware river, a new distributing reservoir, near Olneyville,
at the point of discharge of the conduit, is proposed. The
cost of this reservoir is estimated at $1,000,000.”

It will be noted that in the experts’ estimate they
omitted this allowance of $1,000,000 for a new reservoir.
This amount should, therefore, be added to the total of
their estimate.

Moreover, the experts had been advised by an official
of the Water Bureau that an addition to the reservoir at
George’s Hill was projected, and upon this statement was
based their proposition to pump from the Schuylkill river
to George’s Hill for sedimentation and then to pump the
subsided water to the filters at the present site of the Bel-
mont filters, Belmont avenue and Ford road. As a mat-
ter of fact, the project of an additional reservoir in West
Philadelphia had only advanced so far as to procure the
authority of your Honorable Bodies to float a loan for that
purpose. So that while the experts did not include this
amount in their total, it is plain to be seen that they should.
have done so. At that time the estimate of the Bureau
of Water for a basin of 85,000,000 gallons capacity was
$500,000, which amount, in fairness, should also be added
to the experts’ summary.
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Another matter which did not enter into the estimate
of the experts was the fact that reasonable allowance
should be made for filters out of service, being scraped,
or undergoing renewal of the sand beds. It has beem
found by abundant experience that there should be a re-
serve capacity of from fifteen to twenty per cent. of the
net capacity required in proportion to the size of the filter
beds, the larger percentage, of course, applying to the
smaller works. The report of the experts did not take
into consideration the need of this additional filter surface,
as is shown by the following table, m. g. d. representing
“million gallons daily:”

Experts Number Gross

. : Reserve

Station. AT i, Slionee ora.  Capacity.
Belmont .......... 27 13 29,025,000 8.33%
Queen Lane ...... 58 27 60,750,000 4.74%
Roxborough ...... 15 8 18,000,000 20.00%
Torresdale ....... 50 24 54,000,000 8.00%

The increase of the estimated cost of the filters to pro-
vide a reserve capacity of 20 per cent. for Belmont, 15 per
cent. for Queen Lane and 15 per cent. for Torresdale
amounts to:

Estimated cost  Increased per Increased

Station. of filters.  centage required. cost.
Belmont ......... $490,568 11.67 $52,852
Roxborough ..... 303,697 e cerees
Queen Tane ..... 1,009,949 15.26 98,931
Torresdale ....... 904,236 12.00 58,608

The total cost of this additional filter surface amounts
to $210,391, and this should be added, in all fairness, to
the experts’ original estimate.

Further calculation and investigation showed that the
48 inch and the 30 inch pipe provided by the experts for
the delivery of water from the Torresdale Filters to the
rising mains of the Frankford Pumping Station would not
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deliver the net capacity of the Torresdale filters, viz.:
50,000,000 gallons daily, but would only provide for the
delivery of nearly 30,000,000 gallons daily. In view of
the fact that the Torresdale Station was to be increased
as occasion demanded from 50,000,000 to 300,000,000
gallons daily, it would have been unwise to have literally
carried out the plans of the experts with reference to the
pipe system. Certainly a capacity much larger than
50,000,000 per day should have been provided for in the
early conduit system, because this feature of econstruction
cannot readily be supplemented from year to year. This
fact, together with the early decision to carry to the Tor-
resdale Station the capacity proposed by the experts for
East Park and later the capacity proposed by them for
Queen Lane, brought about the design and construction
of the Torresdale conduit. While it would not have been
fair to add to the experts’ estimate the difference between
the cost of the conduit and the cost of the pipe, it is
proper to increase the cost of the pipe system from
30,000,000 gallons to 80,000,000 by adding two 48 inch
pipes and one 30 inch pipe. The cost of these, at the date of
the experts’ report, would have been for the 48 inch pipes
$512,400, and for the 30 inch pipe $109,800, a total of
. $622,200. This would give a total conduit capacity of
80,000,000 gallons as against the immediate filtcr capacity
of 50,000,000, the latter to be raised from year to year
as the consumption of water increases.
The cxperts’ estimate as revised by the addition of
charges overlooked by them, is therefore as follows:

Experts’ final estimate ...........cc000nnn. $14,569,989
Olney avenue (OQak Lane) Reservoir ......... 1,000,000
Belmont ReSErvVOIr ........ccieevveeennnnnnnns 500,000
Reserve Filter Surface ..... eeerieetrateannn 210,391
Increased pipe capacity .......ccoiiviinnnnn. 622,200
15% of this for contingencies ............... 349,889

2 P $17,252,469
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All materials entering into waterworks construction be-
tween the period embraced in the past two years and at
the time of making estimates for the Experts’ Report is
more than twenty-five (25) per cent., and the percentage
of increase in the cost of labor is as much or more than
this. Therefore 25 per cent of the total amount of the
experts’ revised estimate should be added for the increased
cost of materials and labor. This amounts to $4,313,117,
thus making the total estimate of the experts for a supply
of two hundred million gallons daily, $21,565,586, based
on the present cost of materials and labor.

In connection with the matter of filtration it must be
remembered that ordinary betterments had to be made at
the various pumping stations and reservoirs. During the
past four years ten pumping engines have been installed,
together with an entire new plant at the Frankford High-
Service Pumping Station, while 98,972 feet of pumping
and supply mains have heen laid.

Of the experts’ revised cost of $21,565,586, Chief En-
giveer Hill advises me that it is fair to estimate that three-
fourths of this amount is represented by the works made
necessary by the adoption of filtration of the water supply,
and one-fourth to ordinary betterments, leaving $16,174,-
189.50 as the probable amount to be charged to works of
water purification.

It must further be remembered that the experts esti-
mated upon a daily supply of 200,000,000 gallons daily.
The present plan is for 300,000,000 gallons daily, an in-
crease of fifty per cent., which will involve an increase of
cost of probably thirty per cent. of the net cost of the

works for water purification, which will amount to $4,-
852,257.
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Filtration and Ordinary Betlerments.

Chief Engineer Hill has prepared the following inter-
esting statement as to the amounts which will be charged
respectively to filtration and ordinary betterments upon
completion of the work:

Charge to

Charge to

Service. Item. Ordinary
Filtration. | getterments,
Roxborough........ Filters,etc........cocovnnennn. £1,504,808 06
Pipe system, etc.............J..cooiveiiian. $528,500 60
Belmont............ Filters,etc...........cccceenenn
Pipe system.... 184.147 00 878,445 11
Reservolr...........coovvviilininiiiiiiannn, 693,000 00
Pumping station....... 74,200 00
Pumping machinery ... 169,496 80
East Park............ Plpesystem..................leeeeiiiiiiinnn 641,952 51
Torresdale.......... Filters,etc........... ....... 10,248,887 81
Conduit................. . 1,850,000 00
(P)fk Lange Reservolir... 2 %% % 2298250 00
stem................ee
Lag?lner 's Point Pumping
Stati 1,065,000 00
Pumping machinery 000
Electric crane........ 12.100 00
Coal bandling machinery 77,000 00
Electrical machinery... 19,250 00
Suction connections . 8,250
Removing machinery 388,308 38
Wentz Farm Reservolr.....|................ 150,000 00
Queen Lane......... Pumpingstation............[...ccoovviennn... 33,827 00
Tesating Stations....
Shawmont........... 14,000 00
Roxborough, Bel-
mont and East
Park.............. Repaving .........oooovvvvii]onneinniii. 81,264 50
Salaries, wages, in-
spections and ex-
penses............. (Not including Field Corps
on Contracts Nos 10, 12,
16,17,21, 22, 23a, 24,25). . 620,958 00 208,085 00
$6,840,028 44

Grand total...............

$10,235,218 62
6,849,923 44

$26,085,142 06

Of the $17,000,000 already appropriated for the work
of the extension, improvement and filtration of the water
supply, Chief Engineer Hill reports that $4,194,165.11
has already been expended in laying mains in West Phila-
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delphia and throughout almost the entire City, in order to
give increased pressure and supply, in installing pumping
engines, in erecting pumping houses, and in other work
which would have been necessary even though filtration
had not been adopted.

As to the value of filtration works to the City of Phil-
adelphia, Mr. Hill makes the following report:

“The value of the works of filtration for the City of
Philadelphia is fairly shown by the following tabulation:

“Assuming a reduction in the typhoid fever rate of
eighty per cent. when the entire City is supplied with
water, such as is coming from the Lower Roxborough fil-
ters, then there will be the following annual direct money -
gains to the population: '

400 lives at $5.000 ....ccveveeccscnaacsseaccnans $2,000,000
2,000 cases of typhoid fever, 42 days loss of
time, at two dollars per day .....cccveveenen 168,000
2,400 cases of medical attendance avoided, at
7 T, S 96,000
400 funerals avoided, at $50 ....ccccenvecnnans 20,000
$2,284,000

“The above sum capitalized at thirty years, the time
the bonds for the construction of the improvement, ex-
tension and filtration of the water supply will run, at 5%
per cent. for interest and Sinking Fund charges, amounts
to $33,195,656.00, which I consider as the present money
value of the general filtration of the Philadelphia water
supply, exclusive of other improvements with a view to
increasing pressure or quantity of the supply.”

Water Waste.
On a number of occasions I have called the attention
of your Honorable Bodies to the necessity for devising
means to curtail the waste of water. The necessity for
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this has been recently emphasized at the Roxborough filter
beds. During a period of extremely cold weather, the con
sumption of water, which had been averaging 7,000,000
gallons a day, was increased to over 9,000,000 gallons per
day, caused largely, in the opinion of the officials of the
Water Bureau, by the fact that consumers turned hydrants
on all night to prevent freezing. Whether this misuse
of the water could be prevented by the introduction of
meters, is a matter for decision on the part of your Hon-
orable Bodies. Now that filtered water is being delivered
in some localities and will eventually be supplied to the
entire City, the necessity for stopping waste is greater
than ever.

When' the system is fully completed it will be the
greatest system of filtration anywhere in the world, fur-
nishing more water, filtered though it be, than is supplied
to the City of London or any other City on the globe.

Philadelphia consumes two hundred gallons daily, for
each man, woman and child, while London consumes but
twenty-two gallons. Fully one-third of the amount sup-
plied to our citizens is wasted. Inasmuch as it costs $1.25
per million gallons for pumpage, and $2.75 per million
gallons for filtration, making the total cost of supplying
filtered water $4.00 per million gallons, it is readily seen
that nearly $150,000 is wasted annually. This represents
a capitalization of approximately $2,000,000, based on
the present consumption of 280,000,000 gallons a day.
Unless legislation is promptly enacted against the unwar-
ranted waste that has grown so tremendously in recent
years, the City will be confronted with an expense for
maintenance beyond all reasonable requirements.

The following table shows the population supplied and
the consumption of water in fifteen of the largest cities
in the United States:
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Population Dail;

Crrizs. Supplied. oo, |TGaabita
Philadelphia................ 1,254,000 | 287,188,000 229
Chicago. ..... 1,698,600 | 323,000,000 190
St.Louis.................... 400,000 | 63,530.000 159
Cleveland................... 420,000 | 66,900,000 | 159
Detroit..................... 306,055 44,800,000 146
Boston ..................... 560,900 80,000,000 143
Cincinnati.................. 325,900 39,600,000 121
NewYork.................. 2,049,000 | 245,700,000 120
Minneapolis....... P 202,718 18,813,000 | . 93
Brooklyn................... 1,110,000 95,900,000 86
Milwaukee.................. : 300,000 24,000,000 80
Indianapolis................ 169,164 13,400,000 79
San Francisco............... 342,800 25,000,000 73
Providence.. ................ 187,300 10,130,000 54
New Orleans................ 287,104 13,820,000 48

Cost of Improvements Elsewhere.

For purposes of comparison, Chief Engineer Hill has
investigated the cost of water improvements in other
cities, and in his report to me, he says:

“The Boston metropolitan improvements provide for
an addition to the supply of 110,000,000 gallons daily, at
an estimated cost of $19,045,300—$171,600.00 per mil-
lion gallons of new supply for a population of 984,300
people—$19.36 per capita. This work embraces some re-
adjustment of the large mains within the limits of the City
of Boston and other cities to be supplied from the Wau-
chusetts Dam and Aqueduct, now under construction.

“In Cincinnati, the estimated cost of these works is
$8,500,000 for a daily supply of 80,000,000 gallons—
$106,000.00 per million gallons for an estimated popula-
tion of 400,000 people—$20.00 per capita. )

“In St. Louis the estimated cost of developing the new
Meramec Spring source of supply is $31,000,000 for a
daily supply of 200,000,000 gallons—$155,000.00 per mil-
lion gallons for a population of 600,000 people—$51.70

3
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per capita. The ultimate population to be supplied is es-
timated at 1,820,000 people—$17.03.

“The cost of the last New York Aqueduct and Jerome
Park Reservoir to 1898 is $48,977,041.00 for a daily sup-
ply of 290,000,000 gallons—$168,856.00 per million gal-
lons for a population of 2,500,000 people—$19.59 per
capita.

“In San Francisco, on page 151 of the appendix of “Mu-
nicipa]l Reports, San Francisco, 1900-1901,” the Chief En-
gineer of the Spring Valley Water Company estimates
the cost of a works to supply 30,000,000 gallons of water
per day at $30,000,000—8$1,000,000 per million gallons
for a population of about 400,000 people—$75 per capita.
On page 163 of the City Engineer’s report, the estimated
cost of the works is $39,531,000.00 for a daily capacity of
30,000,000 gallons—$1,317,700.00 per million gallons for
a population of about 400,000 people—$98.83 per capita.

“In London, England, the new Welsh supply proposed
by Sir Alexander Binnie, based upon a daily consumption
of 500,000,000 U. S. gallons per day, is estimated to cost
$200,000,000 for supply of population of 9,200,000 peo-
ple—$22.00 per capita.

. “The estimated cost of the Philadelphia system is $26,-
000,000.00 for a daily supply of 300,000,000 gallons—
$86,666.00 per million gallons for a population of 1,400,
000 people—8$18.50, or based upon the projected popula-
tion of 3,300,000 people, with an allowance of 150 gal-
lons per capita (meter measure) per diem—$7.88 per
capita.”

Bureau of Surveys.

The Bureau of Surveys has laid during the past four
years 17 miles of main sewers and nearly 113 miles of
branch sewers. During the same period $864,627 has been
spent in the construction of bridges, the most important
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of which were those at Gray’s Ferry, completed during the
first year of my administration, Rhawn street, Coulter
street, Frankford road, Old Front street, which changed
the course of Frankford creek and straightened the line
of Frankford avenue and opened up a much needed en-
trance to Frankford; Allegheny avenue, Luzerne street,
Olney avenue, High street, Chew street, Washington lane,
each of the last five abolishing a grade crossing.

The most important improvement, however, effected by
the Bureau of Surveys during my administration, was the
completion of the widening of Delaware avenue, this work
being finally completed in June, 1900. The advantage
of this widened avenue to the commerce of the port is
already apparent, and in the settlement of damages, several
hundred feet of water front have been acquired by the
City, adjacent to the City piers, largely increasing the
wharfage facilities belonging to the municipality.

In 1899 the pavilion pier at the foot of Chestnut street
was completed ; in 1901 that at the foot of Race street was
completed, at a cost of $102,523. In this connection it is
well to note that by the lease of wharfage privileges to
various steamship lines, the City is in receipt of a revenue
from these piers exceeding six per cent. on the total cost,
so that practically these healthful resorts are being main-
tained by the City without cost. Free wharfage is also
afforded the City’s police and fire boats.

The improvement of the channels of the Delaware and
Schuylkill rivers has been continued, with consequent
benefit to the commerce of the port, the total amount ex-
pended being $300,000. The sum of $400,000 has been
recently made available by your Honorable Bodies to con-
tinue the work in the Schuylkill river. With this amount
the improvement of the Schuylkill will be carried to such
a distance from the mouth as to provide adequate facilities
for the navigation of large vessels which come into the
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river, and will prevent the expense and delay due to the
enforced lighterage of a portion of their cargoes.

The 1901 contract, under which the sum of $250,000
was expended, contained a provision that the dredged
material should be placed over the banks within the limits
of League Island Park. This work was completed last
September and resulted in raising the grade of 87 acres of
League Island Park an average of six feet, a work which
would have cost $1,000,000 for filling in by the ordinary
process.

The Pennsylvania Avenue Subway, a public work which
commands the respect of engineers everywhere, was thrown
open to travel on September 25, 1899, and after being in
operation three years, the absence of complaint from the
Reading Railway Company in regard to operating facili-
ties, and from property owners affected by the radical
change in their work, and from the public daily using the
subway, furnishes ample proof of the complete success of
this great public improvement.

The testing laboratory has been so expanded during the
pest four years by the addition of new machinery and ap-
paratus for testing different materials, that it is now
recognized by engineers in all the American cities, and its

“deductions and its methods have been made a source of
study and a matter of inquiry from many foreign ecities.
Through it, the standard of materials entering into various
public works have been maintained at a high plane, with a
corresponding improvement of the public work into which
those materials enter.

Bureau of Highways.

During the past year 27 miles of improved pavement
were laid by the City, making a total during the past four
years of 55.27 miles of new paving laid, and 134.59 miles
of repaving, the total amount of improved pavement being



XXXVII

189.86, at a total cost of $6,629,430. The total mileage
of improved pavement in the City is 890, of which 491
miles were laid by the City, so that the present adminis-
tration has laid threefifths of the entire amount of im-
proved pavement contracted for by the municipality,
an item which is of interest as showing in one Bureau only,
the amount of work undertaken and carried to completion
during the past four years.

Bureau of City Ice Boats.

During the past four years the City Ice Boats assisted
sixteen vessels that were aground in the Delaware river
and bay and in great peril, besides convoying and cutting
out of the ice numerous other vessels. The boats were in
active commission during this period 176 days, and in com-
mission with a half crew 150 days longer. Plans are now
being prepared for the rebuilding of Boat No. 2.

To the Chief of the Bureau, great credit should be given,
because in addition to his duties as Superintendent of the
City Ice Boats he also acts as inspector for the police and
fire boats and makes many repairs himself, thus saving
many thousands of dollars to the City.

Bureau of Gas.

The Bureau of Gas was organized under the terms of
the lease of the United Gas Improvement Company during
the first year of the present administration, and is operated
without cost to the City, its duties being directed aimost
exclusively towards the enforcement of the terms of the
contract and the maintenance of the supply of gas of a
superior quality and which shall at all times bo equal in
illuminating power to twenty-two standard sperm candles.
Frequent tests by the Bureau evidence the fact that the
City is now provided with a gas supply that, for illumina-
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tion, heating, or motive power, has admirably fulfilled the
requirements of our citizens, notwithstanding the phenom-
enal increase in consumption incident to the depleted fuel
supply, thus contributing immeasurably to the relief of
many who, without the aid of sufficient gas for heating and
illumination, would have been in a condition almost in-
tolerable.
Bureau of Lighting.
_ During the past year, with the concurrence of your
Honorable Bodies, a system was introduced whereby an
improved form of gasoline lamp was introduced in the
outlying sections, vastly increasing the power of the light
without any additional cost to the City. The figures of
the Bureau show that during the present administration
1,184 gas lamps have been erected and 2,020 re-located;
1,586 gasoline lamps erected and 1,415 re-located.
Bureau of Street Cleaning.

While the work of the Bureau of Street Cleaning,
through the expansion of the City has been increased by
the addition of upwards of 17,000 new buildings, and
more than one hundred and fifty miles of private alleys,
it has been maintained at a high degree of efficiency and
with less complaints from the public than heretofore.

Among the many improvements instituted during the
present administration, the following might be mentioned :
A fixed number of men are now constantly employed
during the business hours on certain streets and bridges
crossing the Schuylkill river; the removal of waste paper
and dry house waste is now separate from ashes and gar-
bage ; street cleaners, ash collectors and garbage collectors
are now uniformed; dry street sweepings are removed in
dust tight bags, and wet dirt in metal carts; all private
alleys are cleaned by the City.
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DEPARTMENT OF CHARITIES AND CORREC-
TION.

Nowhere has there been such a radical change of meth-
ods and such marked improvement as in the Department
of Charities and Correction. Under the efficient manage-
ment of the present directors, headed by Dr. John V. Shoe-
maker, all of whom were appointed during my adminis-
tration, it was early seen that it was in urgent need of
re-organization. At the outset a large portion of the work
of the Department was transacted in dingy quarters on
Seventh street, near Filbert street, and lax management
in both the Almshouse and House of Correction was dis-
covered as the result of divided responsibility. The work
of these two great institutions was looked after by com-
mittees of the Board of Directors, with the responsibility
lodged in no one of them. The first great step in the re-
organization was the abolishment of the committees of these
two Bureaus and the establishment of the Bureau of Char-
ity and the Bureau of Correction, thus bestowing upon the
respective superintendents greater power as well as greater
responsibility. The board of Directors was thus in one
step made what the Bullitt Bill Charter clearly contem-
plated, a Board of Supervisors over the admlmstratlon of
responsible executives.

A further consolidation was effected of the various
branches of departmental work by making the depart-
mental office a sort of clearing house for the two Bureaus.
The dingy Seventh street offices were vacated and the work
in the alimony cases was transferred to City Hall, and
payment in all support cases being made by check. The
result of this was that the Department and the City Solic-
itor’s office were brought into closer relationship, so that
information was more promptly at hand and collections
were made more speedily.
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Prior to the inauguration of the new methods of the
present administration, bids for the various supplies were
advertised for as needed and in numerous different sched-
ules, so that there was great opportunity to favor certain
bidders at the expense of others who might offer greater
advantage to the City, but whose attention the advertise-
ments had escaped. This has been abolished by the action
of the Board in directing that all proposals shall be asked
for in one advertisement, and that bids shall be opened
quarterly, on regular days. Under this system, bidders
who desire to make proposals on any of the many lines of
materials used by the Bureaus of Charities and Correction,
know the exact time when bids will be opened and have no
complaint to make therefore, that the advertisements have
escaped their notice.

Bureau of Charities.

Within the jurisdiction of the Bureau of Charities are
the Philadelphia Almshouse, the Philadelphia Hospital
and the Insane Department of the Philadelphia Hospital.
For many years the association of these three institutions
has aroused great criticism. For many years, also, the
crowded condition of all three has justly aroused the con-
demnation of journalism, laymen and specialists alike.
Space, however, has been so cramped at the present loca-
tion, that the needed extension and alterations were im-
possible.

It was early seen that separate provision should be
made for the care of consumptives. Sufficient money was
appropriated by your Honorable Bodies, plans were drawn
and contracts were let for the construction of pavilions of
the most modern and approved type for the care of this un-
fortunate class of sufferers. These buildings are now well
under way. Meanwhile, with an eye to the re-
lief forever of the problems incident to the con-
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gested houses, a diligent search was conducted for .
another location, whereon could be placed some of
the three institutions now unfortunately housed un-
der one roof. After visiting many sites, and giving
much study to the subject, the directors finally selected
a portion of the House of Correction grounds on the upper
Delaware river, and an ordinance has recently passed your
Honorable Bodies to remove the Philadelphia Almshouse
and Insane Department of the Philadelphaa Hospital, to
this new site. The ground is owned by the City and the
location is ideally healthful. At the same time, the names
of these institutions have been changed to the Philadel-
phia Hospital for the Indigent, and the Philadelphia Hos-
pital for the Insane. Sufficient money is available to erect
new buildings, and this change will afford abundant room
for the adequate extension of the Philadelphia General
Hospital along modern lines, so that the indigent sick can
receive proper medical care and attention under the best
conditions. Last year, separate buildings were completed
for the treatment of maternity and venereal cases and for
children’s diseases.

Under the wise and progressive administration of the
present directors, the medical staff of the Philadelphia
Hospital has been enlarged by the addition of a staff of
dental surgeons, orthopsedics, pediatrists and examiners in
insane cases, while clinical and bedside teaching has been
made free to all students of medicine registered at Phila-
delphia Medical Colleges.

The importance of this last regulation can hardly be
over-estimated, inasmuch as it cannot fail to attract to the
City of Philadelphia young men who desire to study medi-
cine under the very greatest advantages. Moreover, dur-
ing the last two years the Municipal Hospital for the treat-
ment of contagious discases has also been open for visita-
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_tion by medical students, thereby presenting a rare oppor-
tunity to study such diseases.

In addition to this the Board has also changed the
method of appointment of internes at the Hospital. The
staff of resident physicians is now apportioned equally
among all the medical schools of the City.

Bureau of Correction.

At the very outset of my administration, I discovered
on the occasion of several visits to the House of Correction,
as well as from reports that I received from time to time,
that the management there was lax in the extreme, the
methods of asking for proposals were loose, and proper care
was not afterwards exercised as to the control of the stores.
In addition to this, it came to my knowledge that the in-
stitution was hardly regarded by those committed thereto
as a place of correction, but rather as an asylum where
they could seek shelter in wintry weather or until such
times as they desired freedom again. Little care was ex-
ercised as to the character of the visitors to the inmates
‘and no regulations governed the frequency of visits. Steps
were at once taken to correct these matters. Visitors were
_ absolutely refused admission to the institution unless upon
the presentation of a special pass procured under suitable
conditions. Punishment was inflicted in proportion to
the frequency of commitment, so that old offenders were
compelled to do the hardest work, and not, as theretofore,
given lighter tasks owing to their greater experience. Fur-
thermore, the indiscriminate discharge of inmates was
. effectually stopped and new rules were adopted, thus in-
suring a more rigid discipline at the institution.

The effect of these rules soon became apparent. Old-
time offenders, who jauntily took a sentence of commit-
ment to the House of Correction as others would take a
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summer holiday, now dread a commitment to that insti-
tution as much, almost, as if to a prison, so that a very
large percentage of decrease in the population has resulted.

DEPARTMENT OF EDUCATION.

The work of the Board of Education during the past
year has been rendered notable by two events of more than
passing importance. The first was the dedication of the
new Boys’ High School, on which occasion the President
of the United States was present and delivered an address.
The second was the transfer, at my suggestion, from the
Department of Public Works, of the square of ground at
Seventh street and Lehigh avenue to the Board, for the
location thereon of a new Northeast Manual Training
School, which cannot fail to be of great advantage to am-
bitious boys who desire equipping themselves for entrance
into manufacturing life.

CITY CONTROLLER.

The report of the City Controller, which is elsewhere
given in detail, shows that the City finances are on a sound
basis. A study of his reports during the past four years
shows that notwithstanding the large amounts of loans
issued, the fixed interest charge this year is less than in
1899. The indebtedness on January 1, 1899, was
$51,241,295.22. The indebtedness on January 1, 1903,
was $59,361,845.22. During the past four years the total
amount of loans issued was $26,800,000. The total
amount of loans paid off was $18,753,800, of which
$740,000 was three per cent. loans, $1,600,000 four per
cent. loans, and $16,413,800 six per cent. loans. Of these
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loans, the bond holders for $34,350 have not called for their
money, which is, however, awaiting them in the City Treas-
ury. These loans required an annual payment of $1,710,-
028 in interest. Of the loans issued during the past four
years, $9,800,000 was placed at three per cent. ; $12,000,-
000, taking into consideration the premium, at three and
four-tenths (3.4) per cent. ; and $5,000,000, with the same
consideration in view, at 3.225 per cent., showing a fixed
interest charge of $863,210. This indicates a difference in
the City’s favor of $207,778, although the amount of in-
debtedness had increased $8,120,550.

FREE LIBRARY.

The efficiency of the Philadelphia Free Library is cer-
tain to be increased through the munificent gift of Andrew
Carnegie, made through John Thomson, the librarian.
Mr. Carnegie’s gift contemplates the establishment of
thirty branch libraries, and provides the sum of $1,500,000
for the erection of buildings, coupled with the condition
that the City furnishes the sites and the funds to maintain
them after erection.

A systematic effort was made during the past year to
.secure a proper location for the central library under the
terms of the Ordinance of Councils, whereby one million
dollars was borrowed for the purchase of a site and the
erection of a building thereon. The investigation disclosed
the fact that ground of a suitable size and in a desirable
location ecould not be procured for the price fixed.

The strike of the coal miners and the resultant scarcity
of fuel increased the expenses of the City very materially.
As the result of repeated conferences with railroad and
mining officials, T was enabled to procure sufficient coal
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for the institutions in care of the City, such as the Alms-
house, Philadelphia Hospital, House of Correction and
Public Schools, at rates, which while exorbitant, were con-
siderably below the ruling market prices. Contests between
capital and labor are always to be dreaded, especially in a
case where'is involved a commodity such as coal, so neces-
sary to the health and comfort of the people.

Efforts on the part of myself and others failed to bring
about any basis of compromise between the opposing in-
terests, and only the intervention of the President of the
United States saved the people of the country from what
would have been a most frightful calamity.

The most important event of a public character during
the past year was the reception of Prince Henry of Prussia,
the brother of the Emperor of Germany, who arrived in
this City on March 10th. A committee of representative
citizens was appointed by me and a reception was given the
distinguished visitor in the reception room of the
office. He was taken on a visit to several of the large in-
dustrial establishments of the City.

Last year the Crown Prince of Siam was also the re-
cipient of Philadelphia’s hospitality.

Another occasion of interest to the people of Philadel-
phia was the Charleston, South Carolina, Inter-State and
West Indian Exposition, at Charleston, South Carolina.
Through authority given by your Honorable Bodies, the
Liberty Bell was sent to the Exposition under a suitable
escort, and was given an ovation all along the route, both
on the way to Charleston and on the return to Philadel-
phia. The greatest care was exercised in preserving this
historic relic, which was brought back uninjured and none
the worse for its long trip. Such occasions cannot fail to
develop a spirit of patriotism among all people, and neces-
sarily tends to the cementing of all sections of the country.

During my administration the people of Philadelphia
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were twice called upon to contribute to the relief of the
distressed in other places. In this work the Citizens’ Per-
manent Relief Committee did valuable work. In 1899
food and clothing were sent to Porto Rico, and in 1900
the frightful disaster at Galveston again appealed to the
gympathy of Philadelphia. '

The City maintained its reputation as the city of con-
ventions. In 1899 the Thirty-third National Encamp-
ment of the Grand Army of the Republic was held in
September, and was followed by the National Export Ex-
position under the auspices of the Commercial Museum.

The Twelfth National Republican Convention, at which
William McKinley was nominated for President and
Theodore Roosevelt was nominated for Vice-President, was
held in June, 1900, and was the occasion for a great Re-
publican demonstration.

A little more than a year afterwards, September 19,
1901, Philadelphia was called upon to share with the rest
of the nation, the grief at the assassination of the Presi-
dent. A great outpouring of the people at the Academy
of Music testified to the affection which Philadelphia
always bore towards William MecKinley.

The dawn of the Twentieth Century was celebrated by
Philadelphia in a manner which attracted attention
throughout the country. The First Brigade of the Na-
tional Guard of Pennsylvania turned out at midnight, and
as the new century was ushered in, fired a salute. Thou-
sands of people were attracted to Philadelphia and the im-
pressive sight will never be forgotten by those who wit-
nessed the spectacle.

In conclusion I can again but reiterate my deep appre-
ciation of the courteous co-operation which I have always
received at the hands of your Honorable Bodies. None
of the great improvements undertaken during my admin-
istration would have been possible without your cordial



XLVII

assistance, and while this message marks the conclusion
of our official relations, I beg leave to express the hope
that the personal relations of friendship, which have been
established between myself and the individual members of
your Honorable Bodies, may continue when the cares of
office have been laid aside.

Very respectfully,

SAMUEL H. ASHBRIDGE,
Mayor.
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SIXTEENTH ANNUAL REPORT

DEPARTMENT OF PUBLIC WORKS

WILLIAM C. HADDOCK, Director

—_—e——

Philadelphia, January 2, 1903.

Hox. Samuern H. ASHBRIDGE,
Mayor of the City of Philadelphia.

DEar Sir:—As required by the law constituting the
Department of Public Works, I have the honor to present
the report of the operations of this Department for the
year ending December 31, 1902—the Sixteenth Annual
Report of this Department.

In presenting this report, I congratulate you on the pros-
perous condition of the City and the splendid showing made
by the several Bureaus of this Department as set forth in
their reports. The past year has been a busy one and
rapid strides have been taken; many needed improve-
ments have been made, although still more remains to be
done.

This report will be more general in its nature than other-
wise; the details may be found in the reports of the Chiets
of the several Bureaus herewith submitted and their care-
ful perusal will well repay anyone desiring familiarity
with this branch of our City Government. While the work
of some Bureaus was not so great as in previous years, yet
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the work performed by the Department, as a whole, was
largely in excess of that done in any previous year by the
City.

The large number of permanent improvements made
during the year, were essential to the welfare and comfort
of our citizens and without a doubt, contributed largely to
the business prosperity of the City.

The expenditures of the Department for the past year
for maintenance, amounted to $4,318,791.98, and for per-
manent improvements and extensions $7,882,487.54,
making the total expenditures for the year $12,201,279.52.
The receipts for the same period from all sources amounted
to $3,759,304.62.

During the year a change was made'in the organization
of this Department by placing the work of the Improve-
ment, Extension and Filtration of the Water Supply under
a temporary Bureau, called the “Bureau of Filtration.”
This was done under authority of an ordinance of Coun-
cils approved July 18, 1902. The Burean was organized
August 1, 1902, with John W. Hill as Chief Engineer;
all other employes engaged in this important work were
continued and assigned to the new Bureau. All work dore
under the direction and supervision of this Bureau, also
bills for materials and supplies, as well as the salaries and
wages of those employed, are paid from appropriations
made to the Bureau of Water.

The work of the new Bureau is referred to in its proper
place in this report and covers the full period of one year,
although for the first seven months of the year, the work
of the Improvement, Extension and Filtration of the
Water Supply was done in conjunction with the Bureaus
of Water and Surveys.

The most serious matter which confronted the Depart-
ment during the past year was the scarcity of coal during
the strike in the anthracite coal fields. This strike was
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inaugurated May 10, 1902, and immediately the several
coal companies furnishing anthracite coal to the pumping
stations of the Bureau of Water, notified the Department
that in accordance with the strike clause in their contracts,
they would discontinue the shipment of coal.

In order to keep the pumping stations in operation, it
was necessary to go into the open market and procure bitu-
minous coal. The price paid for this coal was largely in
excess of that paid for anthracite under the old contracts
and has added largely to the cost of pumping. Notwith-
standing these trying circumstances, the Department, by
strenuous effort, procured sufficient coal to keep all the
pumping stations in continuous operation and maintained
the usual supply of water.

Bureau of Surveys. v

The duties and responsibilities of this Bureau during
the past few years have largely increased. The rapid de-
velopment of the City, the demands for better avenues of
communication from one section to another, the growth and
improvement of the railroad systems and the extensions of
trolley lines have added largely to the work.

The Chief Engineer and his corps of able assistants have
promptly met every requirement and the work of the
Bureau has been performed in an efficient and satisfactory
manner.

The expenditures of the Bureau of Surveys during the
past year were $1,963,372.87, of which $1,697,678.63 were
. expended for permanent improvements and $265,694.24
for current expenses. The receipts for the year were $126,-
095.91, being a decrease of $18,906.05 from the previous
year.

Main Sewers.

The work accomplished in perfecting the main sewer
systems and thereby improving the sanitary conditions and
opening up large areas of territory for improvement, has
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been pronounced. Comprehensive plans have been fol-
lowed in allotting appropriations so that the greatest good
could be accomplished and avoid, as far as possible, the
construction of short sections of main sewers here and there,
that would be of little use in aiding the development of
the City.

By reason of the many pressing demands for main
sewers, Councils appropriated during the past year
$1,150,000 for this work; $350,000 by ordinance of
December 30, 1901, and $800,000 by ordinance of June
27, 1902. The money provided by the latter ordinance
was not apportioned until July 19, 1902, hence many of
the main sewers, all of which were promptly placed under
contract, have not been completed. It is to be regretted
that frequently ordinances authorizing such importaunt
work, are not passed by Councils until late in the season,
making it impossible to place the sewers under contract
until late in the summer or even in the early fall, thus
crowding the work into a few weeks’ time and in a season
of the year when the weather conditions are not only
changeable but frequently unfavorable for continuing
operations. '

It is important in the interest of good work and the con-
venience of residents on the streets where sewers are neces-
sary, that appropriations for their construction be made
available early in the season so the work may begin early
in the spring and finished, as far as possible, before the
advent of winter weather.

The total number of main sewers under construction, -
some of which were carried over from last year, was thirty-
seven ; of this number nineteen were completed, aggregat-
ing 25,302 linear feet, covering a distance of 4.79 miles.

The reconstruction of the Cohocksink sewer on Norris
street, Eleventh street, Diamond street and Twelfth street
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to a point 205 feet 8 inches North of Diamond street, was
completed.

The policy pursued by the Department in reconstructing
the portions of the old Cohocksink sewer, which were worn
out, has resulted in giving the City practically a new sewer
for the greater part of its length. The advantages of this
policy are shown by the fact that no breaks occurred during
the year, although there were frequent excessive rainfalls
of great intensity and long duration.

The following main sewers placed under contract prior
to and during the year 1902, are being constructed and
the work progressing in a satisfactory manner:

Shackamaxon street, from Delaware river to Thompson street.

Rosehill street, from Allegheny avenue to the Connecting Rail-
way. )

Cohocksink Relief sewer extension in Germantown avenue, from
Thompson street to Montgomery avenue.

Cohocksink Relief sewer in Thompson street, from Shackamaxon
street to Germantown avenue.

Disston street, from Mason to Keystone streets.

George’s Run sewer extension on Bryn Mawr avenue, from pres-
ent terminus north of Wynnefield avenue to Woodbine ave-
nue, on Woodbine avenue to Fifty-first street, and on Fifty-
first street to City avenue.

Indian Run sewer in Sixty-sixth street, from City avenue to
Sherwood avenue and Sixty-eighth street, thence on Sixty-
eighth street to Malvern avenue, and on Malvern avenue to
creek at Sixty-ninth street.

Intercepting sewer extension (main stem), from present ter-
minus at Nixon’s Mills, Northeast of Fountain street, on pri-
vate property to Shawmont avenue, and on Shawmont ave-
nue t{o Eva street.

Jackson street, from the Schuylkill river eastward.

McKean street relief sewer extension, from Third street west-
ward.

Orthodox street, from Delaware river eastward.

Princeton street, from Delaware river to Hegerman street.

Shunk street system extension on Shunk street, from present
terminus west of Shelby street to Front street, and on Front
street to Porter street, and on Porter street westward.

‘Thomas Run sewer extension in Pine street, from Conestoga



10

street to Allison street, on Allison street to Locust street,
and on Locust street westwardly to terminal of present
sewer near Fifty-ninth street.

Thomas Run sewer extension in Fifty-seventh street, from Flor-
ence avenue to Beaumont avenue, on Beaumont avenue to
near Fifty-ninth street, and thence on private property to
Cobb’s creek.

Wingohocking creek sewer extension on Anderson street, from
north of Chelten avenue to Price street, on Price street to
Crittenden street, and on Crittenden street to Haines street.

York street, from Tulip to Emerald street.

Reconstruction of Cohocksink sewer on Montgomery avenue,
from a point east of Ninth street, and on Ninth street north-
ward.

The following work in connection with the Intercepting
System was completed during the year:

Lincoln avenue extension from Sedgwick street to Cresheim ave-
nue, and on Cresheim avenue to Mt. Pleasant avenue (main
sewer).

Lincoln avenue sewer extension on Cresheim road, from Mt.
Pleasant avenue to Allen’s lane (main sewer).

Although there was no direct appropriation in 1902 for
the purpose of constructing connections to the intercepting
sewer, a number of extensions have been made under
specific ordinances and paid for out of the branch sewer
item. These comprise eight contracts and the extensions
built cover a distance of about two miles; they are as
follows:

Ainslie street, from Cresson to Conrad streets.

Berdan street, from Sharpnack to Weaver street, and Sharpnack
street, from Berdan street to Germantown avenue.

Coulter street, from Wissahickon avenue to the Pennsylvania
R. R. bridge.

Lauriston street, from Ridge avenue to Righter street, and on
Righter street, from Lauriston to Hermit street.

Mt. Pleasant avenue, from Cresheim road to Germantown ave-
nue.

Schuyler .street, from 150 feet south of Roberts avenue, and on
Roberts avenue, from Schuyler to King street.
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Wayne avenue, from Pennsylvania R. R. bridge to 100 feet north
of Lincoln avenue.

‘Wissahickon avenue, from Roberts avenue to Deacon street. and
on Deacon street, from Wissahickon avenue to King street.

The extension of the main intercepting sewer from the
American Pulp Works to Shawmont avenue, on Shaw-
mont avenue to the new filter plants at Roxborough, is now
under construction.

There was placed under contract on the Wingohocking
system:

1st. The extension of the outlet section in Courtland
street, from present sewer west of Seventh street, to Seventh

street and Ansbury street, thence on Ansbury street to
North Penn Branch, Philadelphia & Reading Railway.

2d. East branch in Ogontz avenue, from Eighteenth
street and Bellfield avenue to Olney avenue.

3d. The extension of the East branch on Anderson
street, from terminus northwest of Chelten avenue, to
Price street, on Price street to Anderson street, to Crit-
tenden street, on Crittenden street to creek northwest of
Haines street.

This branch is under construction and the work pro-
gressing satisfactorily.

4th. Extension of west branch on line of proposed Bell-
field avenue, from present terminus on Sharpnack street

to Sprague street, and on Sprague street to Mt. Pleasant
avenue.

This section was completed and the drainage of a con-
siderable territory will be provided for by emptying branch
sewers into this main at Mt. Pleasant avenue.

A beginning was made in the construction of the Frank-
ford intercepting system by placing under contract, the
outlet section of the sewer on Wakeling street, between
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Frankford creek and the Philadelphia & Trenton Railroad.
Tt is urgent that this work be continued.

The sewer in McKean street and that on Porter street
should be extended as rapidly as possible to Broad street,
to furnish much needed relief in the lower section of the
City.

Additional funds should also be provided for the sewer
now under contract on Jackson street, between the Schuyl-
kill river and Twenty-ninth street.

The work upon the outlet for the Aramingo Canal main
sewer, which has been in progress for two years, was finally
completed.

Following upon the completion of this work, the street
covering the bed of Aramingo canal, known as Dyott street,
was filled in and paved. The completion of this work ad-
mitted of numerous improvements in the locality, includ-
ing the actual vacation of streets east of Richmond street
and North of Dyott street, of the widening of Richmond
street, the placing of railroad and railway tracks upon the
street and repaving to the revised elevations.

A large relief sewer has been under construction in York
street, between Aramingo avenue and Emerald 'street,
which is intended to remedy the overflows at the latter
point. The work upon this relief sewer is approaching
completion.

Liberal appropriations for the work of relieving the
Cohocksink sewer, by the construction of the sewer iu
Shackamaxon street and Thompson street, thence on Ger-
mantown avenue to Berks street, and on Berks street to
Ninth street, have resulted in placing several sections of
this sewer under contract, the construction of which is
progressing rapidly.

For the year 1903, an additional sum of $100,000 has
been provided for the continuation of this relief sewer and
will complete it to Ninth and Berks streets.
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The Chief Engineer, in his report, calls attention to the
fact that the Philadelphia Hospital and Home for the In-
digent are proposed to be placed upon property adjacent
to the Torresdale filter beds. These institutions, together
with the County Prison and House of Correction, wili
ultimately discharge a considerable quantity of sewage
into Pennypack creek, the outlet of which is near the new
intake of the Delaware river water supply and it is im-
perative that the City should plan to collect the sewage
from these institutions by means of an intercepting sewer,
and treat it by approved methods, before allowing the
sewage to enter the river.

Attention is also called to the increasing pollution of the
Schuylkill river below Fairmount dam, and it is advisable
that measures be taken to remedy the existing conditions..
Preliminary studies have been made for intercepting the
sewers on both sides of the Schuylkill river and carrying
the sewage to the low lands near the mouth of the river.
With the rapid development of the land in the vicinity of
League Island and the Boulevard projects adjoining the
sections on both sides of the river, there will soon be an
increased demand for this improvement.

By reason of the rapid increase in building operations
and the consequent development and improvement of prop-
erty, there is urgent demand for increased drainage facil-
ities. Numerous tracts of land in different sections of the
City are ripe for development and only await the con-
struction of a sewerage system before being built upon.
The increase in the number of real estate developments
brings immediate return to the City in the shape of taxes.
In view of these facts, the Department recommends the
construction of the following main sewers:

Extension of main sewer on Sixty-third street, from Market to
Chestnut street, and on Chestnut street to Cobb’s creek.
Extension of Orthodox street sewer, from a point east of Bath

street to Richmond street.
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Extension of Porter street sewer, from Front street westward
to Broad street.

Extension of Pratt street sewer, from Frankford avenue north-
west.

Extension of Ogontz avenue sewer, from Olney to Chelten ave-
nue.

Extension of Wakeling street sewer, from a point north of
Tacony street to Valley street.

Extension of Courtland street sewer on Ansbury street, from
point north of Sixth street to North Penn. R. R.

Reconstruction of sewer in Forty-second street, from Haver-
ford street to Powelton avenue and on Powelton avenue
to Market street.

Twelfth street relief sewer, from Lombard to Walnut streets.

Extension of McKean street relief sewer, from point east of
Twelfth street to Broad street.

Indiana avenue sewer, between Ormes and Fifteenth streets.

Extension of Jackson street sewer from polnt west of Schuyi-
kill avenue to Thirtieth street.

Rock Run system on Ashdale street, from Newtown Railroad
westward to Fifth street.

Reconstruction of sewer in York street, from American to Fifth
streets and on Fifth street, from York to Cumberland
streets.

Extension of Cresheim Branch Connection on Germantown ave-
nue from near Moreland avenue to Moreland avenue and on
Moreland avenue northeast to a drainage street.

Extension of Wissahickon High Level sewer from Hartwell ave-
nue to Rex avenue.

Wissahickon High Level Intercepting sewer cut off, from
Twenty-fourth and Indiana avenue to Rittenhouse street.

The relief sewer which is designed to carry the drainage
of Germantown and Chestnut Hill on a high level, from
the water shed of the Wissahickon to the water shed of the
Delaware river, which was urgently recommended in the
last annual report, still awaits an appropriation before
anything can be done.

Appropriations for main sewers for the year 19083,
amount in all to $325,000—$100,000 for the Market street
main sewer; $100,000 for the Cohocksink relief sewer;
$25,000 for the McKean street sewer, and $100,000 for
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other main sewers. This appropriation provides prineci-
pally for the relief necessary in closely built up sections
" of the City, but does not provide sufficiently for the drain-
age of outlying territory where the necessity is urgent.

Branch Sewers.

Under the term “branch sewers” is included all sewers
of less than four feet in diameter. To these are made house
and street connections and they discharge into the main
®sewers, which, in turn, carry the sewage to the rivers.
There was available during the past year for the construc-
tion of branch sewers and inlets, the sum of $300,000.
The contracts executed for branch sewers numbered 226,
of which 180 were completed. 20.95 miles of branch
sewers were constructed by the City and 4.17 miles at
private expense.

For the reconstruction of inlets, the sum of $5,000 was
appropriated; nine contracts were entered into for the
construction of new inlets, the reconstruction of inlets,
curved curbing, laterals, manholes, etc. The expenditures
for this purpose amounted to $58,000. There were con-
structed or reconstructed 544 inlets, not included in sewer
contracts; 5,785 feet of curved and straight curb were
placed in connection with these inlets, and 16,387 feet of
lateral sewer connections were laid.

Two hundred and eighty drain connections were made
with the Manayunk Intercepting Sewer and its branches.
Other sewer connections to 5,281 buildings were authorized
during the year. These do not include about 2,175 build-
ings connected to sewers built at private expense.

The total léngth of sewers built prior to 1899 was:

Main BEWEIS «cccccvcessssssssascsasnscns 135.46 miles
Branch SewWers .........ccceeeeeseocecss 603.89 «
Branch sewers at private cost ...:...... 64.87 ¢ 804.22 miles
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Sewers built during the past four years:

Main sewers .........ciecieeveenneeneee.. 16.72 miles
Branch sewers ......ccoevvvvuvvnnnnn ...113.16 “
Branch sewers at private cost .......... 16.95 “ 146.83 miles

Total length of sewers .......... 951.05

Bridges.

During the past year there was available for the con-
struction of bridges, the sum of $542,375.15; all of the
available appropriation was placed under contract. There
was expended during the year on account of construction,
$386,484.92. :

Work has been in progress upon the following bridges:

Continuing the work on bridges and retaining walls on the line
of Thirty-third street over Connecting Railway and Phila-
delphia & Reading Railway.

Bridges over Frankford Creek on the lines of Frankford avenne
and Old Front street, which includes changing the course of

" Frankford - Creek, between Kensington avenue and Frank-
ford avenue.

Allegheny avenue under North Pennsylvania R. R.

Luzerne street under North Pennsylvania R. R.

Lehigh avenue under Connecting Railway.

Gibson avenue over Baltimore & Philadelphia R. R.

Fifty-seventh street over West Chester & Philadelphia R. R.

Fifty-second street over West Chester & Philadelphia R. R.

Seventy-first street over Philadelphia, Wilmington & Baltimore
R. R.

Oak Lane over North Pennsylvania R. R.

High street, Chew street and Washington Lane under the Chest-
nut Hill branch of the Philadelphia & Reading Railway,
including the work of grading, paving and alteration of
underground structures.

Dauphin street under the Connecting Railway.

Olney avenue under Tabor Branch of Philadelphia & Reading
Railway.

Olney avenue under North Pennsylvania R. R.

All these bridges will have an important bearing upon
the development of the territory on each side of the rail-
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roads now connected by these new means of communi-
cation.

Of the bridges under contract, all have been completed
during the year except the following:

Frankford avenue and Old Front street, 97 per cent. completed.

Lehigh avenue under Connecting Railway, 75 per cent. completed.

Dauphin street under Connecting Railway, 85 per cent. com-
pleted. .

Fifty-second street over West Chester and Philadelphia R. R.,
96 per cent. completed.

Contract was entered into for the construction of one
abutment and four piers on the west approach of the bridge
at Passyunk avenue over the Schuylkill river. The work
of construction has not yet begun.

At the time when the existing lines of railroad were
constructed, they were laid out far upon the outskirts of
the built up portions of the City, when the only crossings
were a few country roads and several main arteries of travel
between the various towns and villages in Philadelphia
County. Of late years the growth of the City has been
so rapid that properties bordering upon the railroad for
many miles in length are now built up closely. The de-
mand for more frequent means of communication between
these built up sections, and for the avoidance of grade cros-
sings of streets and railroads necessitates the construction
of numerous bridges.

The Chief Engineer in his report recommends the con-
struction of a number of bridges. Especial attention is
called to the following, all of which should be constructed
as early as practicable:

Thirty-third street, over Philadelphia & Reading Railway and
Connecting Railway (to complete).

Hunting Park avenue, over Richmond Branch, Philadelphia &
Reading Railway.

Seventeenth street, over Philadelphia, Germantown and Norris-
town Railroad.

5w
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Large street, under Frankford Branch of Philadelphia & Read-
ing Railway.

Erie avenue over Richmond branch of Philadelphia & Reading
Railway.

Allegheny avenue, under Connecting Railway.

Walnut lane, over Wissahickon creek.

Gravers lane, over Chestnut Hill Branch of Philadelphia &
Reading Railway.

Fifty-second street, over West Chester & Philadelphia Railroad.
(To complete to the full width of the street.)

Sedgley avenue, over Richmond Branch of Philadelphia & Read-
ing Railway.

Glenwood avenue, over Richmond Branch of Philadelphia &
Reading Railway.

Wyoming avenue, over Frankford creek.

Armat street, under Chestnut Hill Branch and Germantown
Branch of Philadelphia & Reading Railway.

Montgomery avenue, over Connecting Railway.

Fifty-eighth street, over West Chester & Philadelphia R. R.

Front street, over Connecting Railway.

Sixty-fifth street, over Baltimore & Philadelphia R. R.

“D” street, over Connecting Railway.

Sixtieth street, over Philadelphia, Wilmington & Baltimore
Railroad.

Twelfth street, under Connecting Railway.

Upper deck of Falls Bridge.

School lane, over Philadelphia, Germantown & Nomatown
Railroad.

Willow Grove avenue, under Germantown & Chestnut Hill Rail-

) road.

Belfield avenue, under Philadelphia & Reading Railway.

Wyoming avenue, over Newtown Railroad.

Frankford avenue, over Poquessing creek.

The aggregate cost of constructing these bridges is ap-
proximately $1,6035,000.

Harbor Woik and Dredging Delaware and Schuylkill
Rivers.

The Ordinance of July 27, 1901, carried an appropri-
ation of $250,000 for the purpose of deepening the chan-
nels of the Delaware and Schuylkill rivers. The contract
was awarded to the American Dredging Company on Sep-
tember 27, 1901.
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The work accomplished under this contract and which
was completed during the past year, consisted of removing
the shoals along the Tinicum Island Range, above Chester,
in the Delaware river, and dredging in the Schuylkill
river from the lower back channel, at League Island,
northward. A total of 538,937 cubic yards of material
was taken from the Delaware river and 365,341 cubic
yards of material from the Schuylkill river. The material
removed from both these rivers was placed behind im-
pounding banks beyond high water, within the limits of
League Island Park, east of Broad street, and resulted
in raising the area of about eighty-seven acres an average
of six feet. '

On June 27, 1902, an additional appropriation of
$400,000 was made from the loan authorized by ordinance
of June 11, 1902, for the improvement of the channels of
the Delaware and Schuylkill rivers. This appropriation
is subject to future legislation by Councils, and it is pro-
posed to expend the entire amount in improving the chan-
nel of the Schuylkill river; it is expected that with this
additional appropriation, the channel of the Schuylkill
river will be widened and deepened and the material exca-
vated will result in raising about one hundred acres of
League Island Park six or seven feet above the present
level. '

Pennsylvania Avenue Subway and Tunnel.

This work has been completed and the subway and tun-
nel in service for a number of years, but it has occupied
to a small extent the attention of the Department owing
to cases to recover damages from the City.

The following is a statement of expenditures and balance
to date:
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Total amount paid for contracts.............cee0ss $4,072,151 15
Paid by mandamus for land and damages.......... 1,063,855 93
Expert fees in damage cases............ccioinnanen 29,735 05
Road Jury fees in damage Ca8es...........ccovunns 3,826 00
Labor: Water, Electrical and Gas Bureaus........ 41,102 00
Engineering, inspection and incidentals............ 227,815 01
Balance on hand December 31, 1902........0000.... 1,514 86

$5,440,000 00

Widening Delaware Avenue, Etec.

The work of widening this avenue, with the exception
of the permanent regrading and repaving of the entire ave-
nue, was completed during the year 1901.

The pavement which was placed on Delaware avenue
consists of granite block on a gravel base. It was thought
unwise to place a permanent base of concrete under these
blocks until the style of rail and number of tracks to be
placed on Delaware avenue, should be determined. By
agreement of the various railroad interests and the Board
of Directors of City Trusts, it was arranged that three
tracks shall be laid in the avenue. On account of the
heavy trafiic on this thoroughfare, the steam railroads will
lay a grooved rail of the girder type, so as to provide as
smooth a roadway as possible.

Owing to the settlement of a suit for damages which has
been pending and by which the City acquired title to an
additional water front north of Race street, amounting to
138 feet, the right to construct an additional pier was ob-
tained.

The proposed widening of the avenue north of Vine
street has advanced to the point where the amount of land
damages has been practically adjusted and reported to
Councils. The continuation of the improvement of Del-
aware avenue north from Vine street to Green street
awaits only necessary appropriation by City Councils.

The total expenditures on account of Delaware avenue
widening are as foliows:
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For the bulkhead, sewer system, laying conduits

and lighting Delaware avenue .........c.ccc.... $1,040,173 28
For land damages, including acquiring additional

water frontage .......ciiiiiiiiiiiiiieiiiiieae., 999,856 70
For engineering, inspection and incidentals........ 69,062 48

$2,109,092 46
There still remains unexpended on the appropria-
tion for this work ......ccovivvviiiiiiinnenn. $43,613 53

Testing Laboratory.

With the introduction of new machinery and instru-
ments in the Testing Laboratory, its capacity has been
largely increased. The number of tests made during the
past year shows that the capacity is more than four times
what it was in 1899, more than double that of 1900, and
thas increased over 70 per cent. since 1901. A more
careful study of the methods employed has resulted in a
greater degree of accuracy than has heretofore been at-
tained, and the cost of testing to the City has also been
considerably reduced.

The demands for the testing of various materials enter-
ing into public works, under contract with the various
bureaus of the City, has placed upon this laboratory ad-
ditional responsibilities. The rapid increase in the use
of concrete in place of stone masonry and also in the adop-
tion of concrete-steel for bridges has necessitated more
frequent tests of the quality of cement and careful exami-
nation of the action of concrete and steel in combination.
Over two hundred concrete cubes made from material
taken from the mixers at the filtration plants have been
tested for their resistance to compression, which tests give
information of the strength of the concrete placed in these
works. The testing of forty-three samples of paving brick
used upon various streets has resulted in securing a uni-
form quality of material. Experiments are being made
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upon original lines in order to keep pace with the other
laboratories of like character in different cities of this
country.

Rainfall, Discharge and Tidal Observations.

The placing of additional pluviometers in different parts
of the City and stream gauges in sewers to determine the
rates of flow, closely observing the results obtained, and
combining them with the results of former years, has en-
abled the Department to determine with a fair degree of
accuracy the effect produced upon sewers by rainfalls of
varying duration and intensity. This is necessary owing
to the rapidity with which a district is built up and paved
with impermeable pavement. These observations, together
with experiments to determine the velocity in sewers at
varying depths and the state of the tide as automatically
registered during heavy rainfalls, are important in the
study of the efficiency of the sewers. The result of the
observations is shown comprehensively in lithographs ac-
oompanying the report of the Chief Engineer. All of
these observations are taken with the expectation of ulti-
mately securing sufficient data to determine with more ac-
- curacy in advance, the duties which will be required of
sewers when the improvements in any section shall have
reached their most complete development.

Grade Crossings.

The growth of our centre of population and the conse-
quent increase in the voluine and speed of railroad traffic,
is making the question of abolishing grade crossings on
railroads more important each year. In any abolishment
of grade crossings there are two parties to be considered
whose interests will be directly affected: First, the rail-
road company, owning or operating the railroad for the
transportation of persons and property ; second, the public,
using the highways for a similar purpose.
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On June 17, 1898, Councils appropriated $900,000 for
the purpose of co-operating with the Philadelphia and
Trenton Railroad, to remove thirty grade crossings on
Trenton avenue, between Norris and Butler streets, work
upon which was begun during the year 1900, but was in-
terrupted by legal complications.

One of the most urgent improvements is the abolishment
of grade crossings on the line of the Philadelphia, German-
town and Norristown Railroad on Ninth street, from
Spring Garden to Broad streets.

Human life is imperilled every minute of the day by
the surface tracks on Ninth street, and the sacrifice of life
at these dangerous crossings is of frequent occurrence.
The delay of traffic on the streets crossed by these tracks
and barred off for trains every few minutes is a great nui-
sance and annoyance to the public, and the railroad com-
pany is handicapped by the necessity of running trains
slowly for a considerable distance. An elevated road will
benefit the railroad company greatly and relieve the City
of an obstruction which bisects it and injures its business;
but more important than all, the human lives and limbs
now sacrificed to this surface juggernaut would be averted.
This matter has been referred to frequently in previous
reports, and the energy of the Department has been di-
rected to its accomplishment.

The Philadelphia & Reading Railway Compery has
agreed to an elevated grade for this road and is now en:
gaged in preparing plans for the work, and there should
be no delay in beginning the construction as sooon as
necessary funds become available. The estimated cost is
$5,600,000.

The same company has also agreed to certain ci.ung:-
in the grade of its Richmond branch in order to abolish
grade crossings at Frankford and Kensington avenues and

.
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to provide for the opening of the streets now cut off. The
estimated cost of the work on this line is $2,700,000.

Mascellaneous.

The demands made upon the railroad interests in and
-about Philadelphia have been such as to require large
alterations, extensions and improvements in their termini,
which have more or less affected City streets and structures.
These matters have engaged the attention of the Depart-
ment and the plans of construction and their effect upon
the City’s interests have been carefully examined prior to
the approval of plans.

Recent legislation authorizing the construction of a sub-
way in Market street, between the Delaware and Schuyl-
kill rivers, and an elevated structure west of the Schuylkill
river, together with authority to occupy other streets for
purposes of subway construction and the erection of an
additional bridge, over the Schuylkill river, also legisla-
tion authorizing the placing on the City plan of boulevards
and parkways have presented numerous problems to the
Department for solution. These matters are all receiving
the most careful consideration in order that the interests of
the City may be properly protected.

District Surveyors.

Mr. Clement B. Webster, on February 1, 1902, was ap-
pointed Surveyor and Regulator of the new Fourteenth
District, created by ordinance of Councils, approved De-
cember 30, 1901. )

The Board of Surveyors, composed of the Surveyors and
Regulators in charge of the work in the various districts
of the City, held twenty-three stated meetings and eight
special meetings. Four of the stated meetings were set
apart as road days, on which occasions property owners
interested in proposed revisions were given an opportunity
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to appear before the Board and express their opinions.
One hundred and twenty plans were placed before the
Board for a hearing; ninety-six were finally confirmed and
two rejected.

Numerous plans submitted by the passenger railway
companies, providing for extensions, improvements, etc.,
of their systems, were considered and sixty-nine approved.
Ordinances and petitions for the construction of sewers,
placing of new streets upon the City plan, establishment of
street lines and grades, revisions, ete., numbering four huxn-
dred and ninety-nine, were all acted upon and reported
back to the Survey Committee of Councils.

The cash receipts and credit for work performed for
various Departments and Bureaus of the City during the
vear, amounted to $285,538.16, an increase of $5,282.51
over the previous year and exceeding the expenditures of
the fourteen districts by $58,522.53.

The passage of new laws and the new constructions
placed upon old laws by the Supreme Court, have added to
the responsibilities of the officials of the several distriets.

In addition to the preparation of all bills and estimates
for work completed by the Bureaus of Surveys, Water,
Highways and City Property, the duty of formally assess
ing the cost of municipal improvements now rests upon the
District Surveyors.

The following is a summary of the receipts and expend-
itures of the District Surveyors for the year 1902, and the
totals for the year 1899, 1900 and 1901:



Summary of Receipts and Eaxpenses of District Surveyors.

1 EXPENSES.
&o&nl e T PR
edit. . Pay of Miscella-
Salaries. . Assistants. neous. Total.
1452272 . §3000 00 | $6,420 00 { 2,135 25 | §11,555 25
!
10,0379 | 3,000 00 559155 | 1,499 10 10,090 65
13,605 37 3,000 O 622520 | 1,588 83 10,814 12
10,337 14 3,000 00 4,839 00 ‘ 1,541 10 9,430 10
|

18,099 06 3,000 00 8,515 25 } 2,822 83 14,338 08
29,750 76 3,000 00 9,087 97 | 2,842 58 14,930 55
9,645 11 3,000 00 4,510 96 1,403 3¢ 8,923 32
16,302 60 3,000 00 9,932 68 ! 2,732 65 15,665 33
18,721 93 300000 | 102147 | 211643 | 15361 18
14776 11 3,000 00 6,687 58 | 1,761 12 11,448 70
25,141 85 3,000 00 9,727 67 | 2,357 63 15,085 3)
21,795 49 3,000 00 7,481 64 2,378 03 12,759 67
17,653 53 3,000 00 9,743 66 2,297 08 15,040 74
13,887 79 2,750 00 5,376 79 | 3,410 85 11,567 64
35,533 14 | €41,750 00 | §104,443 50 1 30,816 83 | $177,010 63
31,250 65 | $38,283 33 | $101,705 71 | $28,35 77  $168,024 81
06492 24 | £39,000 00 | $95,225 41 | $24,131 42 ' $158,356 83
15,279 19 | $39,000 00

Balance
Profit to the
City.

#3,267 47
813 14
2,881 25
907 04
3,760 98
14,820 21
72179
637 27

8,36) 75
3,327 41
10,056 55
9,035 73
2,612 79
2,320 15

§58,522 53

262,225 84

§48,135 41 i

$05,960 67 ‘ $25,164 22 |8100,124 89 | $85,251 62 l $51,143 23

Profit
to the Clty
in 199

$2,541 03
751 78
2,960 58
2,013 58
11,323 58
11,460 86
1,261 64
418 14
2,006 19
9,013 02
10,601 61
8,797 80
1,287 03

$02,235 84
$48,135 41

$35,251 62

Increase. Decrease.

’ $16,377 99

$12,604 68

v | s
$4,843 04 | 8:1.861 [2]

“;.8; ;9 $8,704 40

t District divided and Surveyor appointed in 14th Distriet, February 1, 1002.

9¢
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Registry Division.

The following is a comparative summary of the opera-
tions of the Registry Division of the Bureau of Surveys
during the years 1899, 1900, 1901 and 1902:

1899. 1900. 1901. 1992.

Number of certificates of registered

ownersissued. ..........eennnainnns 4,104 3,264 3,765 3,809
Number issued for use of Law Depart-

ment. ...... e 1,010 1,235 1,031 765
Receipts from certificates of registered

OWIIETB ... evveernuensnnnennnnnnsonens $1,058 50 | $816 00 | $903 25 | $932 50
Receipts from miscellaneous sources. .. $115 68 | $119 85 | $133 85 | $152 68
Number of original lots plotted......... 12,030 8,409 8,842 9,360
Number of transfers registered....... . 29,176 | 30,055 | 29,714 33,059
Number of plans made for use of Cit};

Departments, Bureaus, ete.......... 294 415 481 568
Number of examination of registry plan

books made by the public........... 39,981 48,096 50,808 51,100
Number of descriptions of property filed

forregistry...ccooivieniiieineniinans 41,206 38,464 38,556 42,419
Number of titles perfected........ veeees 2,345 2,407 2,361 2,476
Number of certificates of legal opening

of streets issued to bureaus, etc...... 2,534 1,308 1,876 2,006
Number of certifleates of registered own-|

ers in municipal lien cases for Law

Department..... feeteeenenntaaestanas 1,713 1,849 1,230 916

The work of this division has been materially benefited
and much time and annoyance saved to the public by the
refitting of rooms in the Survey Bureau and assigning
additional space upon the fifth floor, providing modern ap-
pliances for the shelving of the plan books and furnishing
additional counter space. Plan books and City plans are
being constantly renewed, although the small amount ap-
propriated annually for this purpose is not sufficient to
keep pace with the deterioration of these records. Atten-
tion is called to the recommendation in former reports that
legislation be enacted to fix a reasonable charge for each
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examination of these plan books, to aid in paying for the
maintenance and repairs of the same.

The following tables give a comparative summary of
the operations of the Bureau of Surveys in the actual
construction of work and the receipts and expenditures
during the years 1899, 1900, 1901 and 1902:



Summary of Main, Branch and Private Sewers and Bridges Built during the years 1899, 1900, 1901

and 1902.
1899. 1900. 1901. 1902.
I No. | Linear feet. No. Linear feet. No. Linear feet. No. | Linear feet.

Bridges............ PN ) U AN 4 eererrraenacas 21 |........ 1
Subway bridges.........cccoveiiiiiiiiieinenn | 7 l
Intercepting sewer connections 3 4,372.20 5 | 2,847.00 | 2 4,377.00 2 1,675.00
Main 8eWers......ccovvrnniiinaireneinieenennns 12 10,085.6 31 ! 23,779.52 |, 28 17,552.37 85 23,627.40
Branch sewers..................... Ceretaes 209 i 176,013.31 191 186,237.68 187 121,373.24 180 110,629.96
Private SeWers..........ccccveiiineeniiieeannn 69 29,665.00 48 20,324.00 46 17,480.00 85 22,036.00
Subway sewers............... PN 3 2,368.00
Delaware avenue sewers [ 888.80

Total...coovvuiiinirnnnnns e, 310 +238,392.91 279 1233,188.20 284 1160,782.61 286 1157,968.36

* Equal to 42.31 miles.

+ Equal to 44.16 miles.

1 Equal to 30.45 miles.

1 Equal to 20.93 miles.

63
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Statement of Work upon Bridges during the years 1899,
1900, 1901 and 1902.

| o1s0. | 1. | 1001 | 1902

Finished......cooiovviiiiiiiiirnnnainnid! 1 2 4 1

BeQUD-. tuiineiiieeeiieiiierenneennns ‘ 1 1 17 3
Authorised ............coiiiiieiiiinn. [P 14 1
Planned.........cccciiviiiiniiiiiieniiennee. 38 %4 15 10

Statement of Receipts.

: !
. Receipts of
Receipts of AL
Years. District Total. . Increase. | Decrease.
Bureau: | gyrveyors. 1
1809............. 841,880 72 | $106,973 51 | $148,818 23
1900......000000e 71,809 20 106,207 91 178,017 11 ,  $29,208 88
190L............. 39,721 43 105,280 53 145,001 96 ........cc.... 833,015 15
1902............. 31,542 73 04,553 19 126,005 91 ........oeee.. 18,906 08

Stutement of Expenditures.

l 1899 ’ 1900. l 1901. ‘ 1903

$245,122 78 $256,433 45 . $265,604 24

Current expenses..... $246,506 41
1,891,634 32 | 1,394,309 39 ’ 1,697,678 63

For extensions....... 2,070,742 01

|
Totals............. $2,317,248 42 l $2,136,757 10 1 $1,630,741 84 | $1,083,372 87

Bureau of Water.

During the past four years, the extensions and improve-
ments made to this Bureau for increasing the water supply
of the City are best shown by stating that on January 1,
1899, the pumping capacity at all stations was 399,040,000
gallons per day of twenty-four hours. On December 31,
1902, this capacity had been increased to 467,540,000 gal-
lons, a gain of seventeen per cent.
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The total length of water mains laid throughout the
City previous to 1899, was 1,278 miles.

There was laid since that date 141 miles, an increase
in mileage of eleven per cent. during the past four years.

Many of the mains laid were of the larger sizes, thus
increasing the pressure in various sections of the City and
giving to our citizens a greater supply of water than was
possible during previous years. The benefit to be derived
from the improvement of the water supply will not be
fully realized or enjoyed until the entire work now in
_course of construction is completed.

The financial statement of the Bureau of Water for the
past year shows an expenditure of $4,843,733.07 for ex-
tensions and improvements, and $1,668,001.76 for main-
tenance. The receipts were $3,459,090.72, an increase of
$127,653.27 over the previous year.

While the work of the Improvement, Extension and Fil-
tration of the Water Supply is conducted under the direct
supervision of the Bureau of Filtration, the work is also
identified with the Bureau of Water by reason of the fact
that the appropriations for the improvement are made to
the latter Bureau. Considerable work which it was not
necessary to place under contract has been performed by
the employes of the Bureau of Water, payment for same
being made from the appropriation for the improvement
of the water supply. By reason of the cost of all this work
being charged against the Bureau of Water, it has largely
increased the item of expenditure of said Bureau. The
totals of work performed in constructing the filter plants,
the laying of distributing mains, the erection of pumping
stations and installation of engines in connection with the
Improvement, Extension and Filtration of the Water

" Supply are referred to under their proper heading in this
report and in detail in the report of the Chief Engineer of
the Bureau of Filtration.
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The largest item of expense which enters into the opera-
tion of the Bureau of Water, is the purchase of coal; it is
delivered in daily allotments at the several pumping sta-
tions and the consumption averages about 500 tons per day.

Any interruption in the deliveries of coal, such as has
occurred from snow blockades or by reason of strikes on
railroads or of miners, is a serious menace to the operation
of the works. The Department should have coal sheds of
sufficient capacity to store enough coal to provide for any
ordinary emergency which may arise to prevent its prompt
delivery ; the importance of this matter was fully demon-
strated during the recent prolonged strike of the anthracite
coal miners.

This strike began on May 10, 1902, and ten days there-
after, the shipments of hard coal ceased and it became
necessary to go into the open market at once and make
the best arrangements possible for the purchase and de-
livery of bituminous coal. In order to obtain a sufficient
supply to operate the works, arrangements were made with
several companies handling bituminous coal and monthly
contracts entered into for its delivery at whatever prices
it could be procured for.

During the continuance of the strike, we purchased
77,067 tons of bituminous coal at a cost of $325,750.17.
The additional expense due to the purchase of this coal
compared with the same number of tons of anthracite coal
at the old contract prices, was $107,159.91. There were
many other expenses incident to the use of soft coal, such
as an increased force in the boiler rooms, wharfage, un-
loading from boats and cars, repeated handling at several
of the stations which amounted in the aggregate to $41,-
678.15, a total increase of expense to the Bureau of $148,-
838.06 due to the use of soft coal. .

The total quantity of water pumped during the year
1902 was 116,798,424,500 gallons. The average quantity
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of water pumped daily at all stations was 319,995,683 gal-
lons. The total consumption of water throughout the City
was 114,607,314,362 gallons, an average of 313,992,642
_ gallons per day, an increase over the preceding year of
12,416,273,669 gallons or 34,017,189 gallons per day.
The average consumption per capita per day was 232.6
gallons, an increase over the year 1901 of 20.7 gallons.

The great increase in the consumption of water as com-
pared with that of the previous year is principally due to
the laying of large distributing mains in various sections
of the City, thereby increasing the pressure on the service
mains and giving to the consumer a much better supply
of water than heretofore. This is very desirable and neces-
sary, particularly in those localities where, owing to the
low pressure, it was difficult to obtain a sufficient force of
water on the upper floors; but unfortunately, the increased
pressure also increases the waste wherever leaky fixtures
exist.

Distribution.
The number of permits issued during the year was..... 54,738
Number of premises supplied with water is............. 244,508
Number of premises without water is................... 11,738
Total length of pipe laid i8.....c..cvvviiieeeienns 1419.60 miles

Of which there was laid during the present year.. 40.57 miles

Included in the work of the past year, was the com-
pletion of the 48-inch water main in Broad street, from
York to Arch street; the 30-inch main in Sixth street, from
York street to Susquehanna avenue, and in Susquehanna
avenue, from Sixth toFourth street; and the 20-inch main
in Twelfth street, from Girard avenue to Spring Garden
street.

These mains were all put into service and have mate-
rially benefited the districts supplied by them in increased
pressure and a larger supply of water.

6w
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There has also been laid during the year, other large
supply mains for distributing water from the Roxborough
and Belmont filter plants.

H+gh Pressure Fire Service.

This service consists of eight miles of specially con-
structed mains, varying from eight to sixteen inches in size
and laid in all the principal streets in the business center
of the City, covering effectually an area of about 425
acres.

There are one hundred and forty-two fire hydrants of a
special construction installed in connection with these
mains. Each of these fire hydrants have two outlets, from
which can be discharged by the use of a Siamese connec-
tion, six powerful streams of water under a maximum pres-
sure of 300 pounds to the square inch.

There has been constructed in connection with these in-
dependent fire mains, a system of fire boxes connected by
underground wires with the Central Station at City Hall,
by means of which quick and direct communication by
telephone is insured between the fire boat stations on the
Delaware river front and the immediate vicinity of any
fire that may occur within the boundaries covered by the
fire pipe system. .

The work of laying the mains of the high pressure fire
service, which was commenced in 1901, was completed as
far as the money available for the purpose would permit
and the mains thoroughly tested as to their efficiency.
Upon the completion of the work of laying the mains be-
tween the Delaware river and Eighth street, a preliminary
test was made at Sixth and Race streets on April 10, 1902.
This test demonstrated the efficiency of the system and
also developed some minor defects which were remedied.
A second test was made on May 2, at Eighth and Market
streets; with the three fire boats pumping into the mains,
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twelve powerful (two-inch nozzle) streams from two fire
hydrants were simultaneously dischiarged to a height con-
siderably above the highest buildings on Market street. On
September 15, a third test was made at Broad and Sansom
streets, distant about one and one-half miles from the prin-
cipal fire boat on the Delaware river. This test, which was
made under the direction and supervision of a committee
representing the Board of Fire Underwriters’ Association,
was eminently satisfactory and proved beyond a doubt the
effectiveness of this system for controlling and extinguish-
ing fires.

The pumping station, engines and pumps, and forcing
main for this system, are all under contract and in course
of construction. It is expected to have the plant com-
pleted and ready for service during the latter part of the
year 1903. In the meantime, the fireboats will be utilized
to force water through these mains. _

When the independent fire system is in service, it is
proposed to pump directly into the mains under a pressure
as high as may be desired up to 300 pounds to the square
inch, taking the hose streams direct from the fire hydrants.
In the tests made the fire boats were unable to give the de-
sired maximum pressure of 300 pounds to the square inch,
and this feature of the system will have to remain in abey-
ance until the completion of the pumping station at Dela-
ware avenue and Race street, which will be equipped with
engines and pumps of ample power and capacity to be ope-
rated under the desired conditions.

The pumping station now in course of construction is
designed to contain nine pumps of not less than 1,200 gal-
lons capacity each per minute and two of 350 gallons each
per minute, and will be operated by Westinghouse four
cycle gas driven engines of 300 and of 90 horse-power,
respectively, against a pressure of 300 pounds to the square
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inch, and can be operated either singly or all at one and the
same time.

At present, the two small engines and seven of the large
size are being constructed. These will give a total capacity
of 9,100 gallons per minute when pumping against a head
of 300 pounds to the square inch. A twenty inch pump-
ing main 1,400 feet long will connect the pumps with the
fire main system at Water and Market streets.

Pumping Stations.

At the Fairmount Station, where the pumpage is done
by water power, all the machinery was submerged during
the freshet of March 7-10. Considerable damage was done
to the buildings and part of the bulkhead at the end of the
mound was washed away. Repairs were promptly made,
and with the exception of turbine wheels Nos. 6 and 9, the
machinery at this station is in good condition.

At the Spring Garden Station there has been an increase
in the average daily pumpage of over 15,000,000 gallons.
This necessitated keeping all the engines working to their
fullest capacity, and precluded the making of any repairs
other than those absolutely necessary to keep them in ope-
ration.

The Belmont Station is in a very creditable condition.
The three new Holly pumps erected at this station during
the year 1901 have been in continuous operation through-
out the past year with very satisfactory results. The coal
shed at this station was destroyed by fire early on the
morning of March 22. The trestle work supporting the
tracks was not seriously impaired, and after reflooring
the train platform, it was ready for use. Plans have been
prepared for a new house over the tracks and the only
drawback to proceeding with the work at once is the lack
of funds for the purpose.

At the Queen Lane Station the chief trouble, as in pre-
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vious years, has been the breaking of pump chambers on
all the engines. Chambers of new design have been in-
troduced, and although the results obtained are not en-
tirely satisfactory, yet the conditions are far better than
they were before the adoption of the new chamber.

The pumpage at the Roxborough Station increased 31
per cent as compared with that of the previous year. To
meet the increased demand, we were obliged to put the two
old Worthington pumps into service most of the time, and
as these are great coal consumers when compared with the
new high duty engines, there was a considerable increase
in the quantity of coal consumed at this station.

To meet the increasing demands upon this station, it
will be necessary at a very early date to instal two new
5,000,000 gallon pumping engines, with the necessary
boilers, boiler house and stack.

The breaking of the Flat Rock Dam on February 23

and the failure on the part of the owners to promptly re-
pair it, created a serious state of affairs at the Roxborough
Station. By herculean efforts and by resorting to numer-
ous devices, the Department, with considerable difficulty,
kept the pumps working most of the time until the dam
was repaired. By the erection of three centrifugal pumps
on the river front by means of which water pumped from
the river was discharged into a tank and from thence con-
veyed by a 30-inch pipe laid underground to the pump
wells, we were enabled to keep the two old Worthington
pumps in operation.
. The chief feature of the year’s operation at the Frank-
ford Pumping Station was the great increase in the quan-
tity of water pumped. This increase amounted to 38.7
per cent.

Engines No. 1 and 3 received an overhauling, but un-
fortunately the increased demand for water at this station
was so urgent that we could not shut down for even slight
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repairs. The severe strain to which these engines were
subjected and by reason of our inability to make repairs
in their incipiency, has resulted in the damage spreading
to such an extent that at this writing Engine No. 1 is en-
tirely out of service awaiting a new pump chamber, and
one side of No. 4 engine has broken and is now uncoupled,
thus reducing the. capacity of the engine one-half until re-
pairs are made.

The demand upon the Belmont High Service Station
for water, increased during the past year 54 per cent.
The 5,000,000 gallon high duty Worthington pump at
this station is operated to its fullest capacity in order to
meet the demand for water from the high levels of West
Philadelphia. To provide for the increasing demands an
additional 5,000,000 gallon pump should be purchased
and installed at this station as early as possible.

The high service stations at Roxborough and Frankford
are in excellent condition.

Fairmount Dam.

The dam at Fairmount is greatly in need of repairs. A
recent examination of this structure shows that the quan-
tity of water leaking through it is fully equal to the daily
average pumpage from the Fairmount pool. The cribbing,
which extends below and about one half way across the
dam, should be entirely renewed. The greater part of the
filling between the old and the new dams is washed away
and the top coating of concrete is badly cracked, allowing
great quantities of water to pass through between the dams
and thence out through the cribbing of the lower dam.
The apron on the front of the dam is also in bad condition
and will require renewal its entire length.

To make the necessary and much needed repairs re-
quired upon this dam will cost approximately $20,000,
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and this sum should be provided without delay in order
that this structure may be put in good and safe condition.

The importance of keeping the Fairmount Dam in first
class condition can best be realized when it is considered
that upon the safety of this dam depends about eighty per
cent. of the present water supply of the City and should
this structure collapse, the pumping stations at Fairmount,
Spring Garden, Belmont and Queen Lane would be prac-
tically thrown out of service.

Waste.

The noticeable increase in the consumption of water
during the past year is a matter for serious consideration,
and it is evident that measures should be taken to restrict
the unlawful and unwarranted waste of water. The only
remedy aside from careful management and inspection to
secure a reduction of consumption is the use of water
meters; and if Councils, by proper legislation, will place
the Department in a position to introduce the meter sys-
tem, the beneficial results derived from its introduction
will very soon become apparent.

It is claimed that the introduction of the meter system
will involve a large expenditure for cost, maintenance and
inspection. This is true—but when water has to be
pumped, the expenses for the purchase, placing and re-
pairing of meters will be far less than those of increased
pumping facilities and cost of pumping.

The following tables give the numbers and types of en-
gines, locations and capacities of reservoirs and a compara-
tive summary of the operations of the Bureau of Water;
also, the receipts and expenditures for the years 1899,
1900, 1901 and 1902:
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Statement of the Number and Type of Engines and their Several Aggre-
gate Capacities, at the Various Stations.



Statement of the Location, Date of Completibn, Elevation and Capacity of the City’s Reservoirs.

Date of Height
Name of Reservoir. Location. Comple- |above City| ; C" ,ﬁ’;‘g;
tion. atum.
Reservoir No. 1 ...... eenaee 1815
Reservoir No.2 ... . 1821
Fairmount.,.{ Reservoir §g 3 Sostioni 1| East Fairmount Park........c.cceeveeivnieniinniunannn. 15971 | ofeet...| 26,360,000
Reservoir No.4,8ection 2 .. 1836
Reservonr No 4, Section 3 .. 1836
Section 1.. i ) 1852
Lehigh...... { Section 2. Sixth and Lehigh avenue........... teseseretiaeittaniannas {11'8.5‘}} 114 « ... 28,910,000
Spring Garden.. Twent{-uxth and Master streets.. 1844 120 ¢ ... 12,950,000
Corinthian......... Corinthian avenue and Poplar street, 1852 120 * ... 37,341,000
Secti 1887 62,738,000
East Park...< Section 2. .. East Fairmount Park...........ovvvvuee e, 1888 133 ‘¢ ...[{ 306.400,000
Section 3........... e 1889 819,480,000
Queen Lane. go‘:;&ll‘ %::;n“:::::::::: } Thirty-third street and Queen Lane...................... 1894 238 ¢ ... %:&?:ggg
Frankford................. ereseraes ..| Oxford turnpike and Comly street.. 1877 167 ¢ ... 36,0486,
Belmont. .......... ..| West Fairmount Park........................ 1870 22 ¢ ., 39,758,000
Mount Airy........ .| Allen’s lane and Mower street, Germantown. . 1851 363 ‘... 4,546,
Roxbnrough . . .| Ridge and Shawmont avenues................. 1866 366 “ ... 12,838,000
New Roxborough. { gg‘:& g:::: Port Royal avenue and Annstreet...............c....... 1893 414 ... %’2%’%
Chestnut Hill Tank.. Hartwell avenue and Chestnut Hill R. R., Chestnut Hill, 1840 481 ¢ ' 52,000
Belmont Stand Pipe West Fairmount Park 1895 364 . 106,000
Roxborough Stand P; Port Royal avenue and Ann stre 1895 491 ¢ | 106,070
Frankford Stand Pipe. . Oxford turnpike and Comly street. 1900 300 ¢ . 106,000

Total.........

csesecnene

cesccssscscecaaloe

sesesccscsccansescseas ssesrceccascane sersee eeeeee

1¥
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Statement of Pumpage for the years 1899, 1900, 1901

and 1902.
1899, ! 1900 1901. 1902,
Gallons. ‘ Gallons. Gallons. Gallons.
— - — i .
Pumped to reser-
VOIS ...ccvuinnnne 107,991,371,604 | 106,823,576,055

103.805.457,22¢ i 116,798,424,500

Equal to

Fsllgm
pound 100 ft. hlgb} 231,813,086,72% I 218,119, 533,621

i 210,456,847,513 ' 239,608,545,013

Nore.—The ‘“pumped to reservoirs,” ete., includes
2,338,260,121 gallons of re-pumpage to higher levels at
Belmont, Roxborough, Mt. Airy, Chestnut Hill and Frank-
ford High Service Stations, which, deducted from the total
pumped, gives a total pumpage from rivers, of 114,460,-
164,379 gallons.

The quantity stored in reservoirs on December 31, 1902,
was 147,149,983 gallons less than that stored on December
31, 1901. This quantity added to the total pumpage from
rivers, makes the total consumption for 1901, 114,607,
314,362 gallons. The cost of pumpage is based on the
total pumpage. The consumption per capita is computed
from the average consumption during 1902, of 313,992,-
642 gallons per day.

1899. 1900. 1901. * 1902
Gallons, Gallons. Gallons. Gallons.
Pumped by water
POWOr.cccueeuansen 8,618,634,347 5,726,488,277 7,138,554,754 7.622,483.219
Pumped by steam
POWEL e eennnnsns 99,372,737,257 | 101,096,087,778 | 96,666,902,470 | 109,175,042,381

Largest quantity
pumped in24 hrs, 342,368,144 353,205,438 343,790,188 356,119,380

Smallest quantity
pumped in 24 hrs. 213,254,250 106,565,758 67,951,778 125,342,396
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Average Average consump-
i tion in gallons per
Daily e e ey e | Cost of 1,000,000
imating the popu- 000,
Year. Consumption. | lation at* allo ggummd 100
eet i
Gallons. Gallons.
1809......cc0uueenn 290,073,290 199 6 $2 90
1900................ 287,187,630 221.9 3N
1901................ 279,975,453 211.9 414
1903..........0..... 313,992,642 232.6 4 80
#1899, 1,452,840 estimated. *1901, 1,321,304 estimated,
*1900, 1,293,697 U. 8. Census. #1902, 1,349,500 estimated.

The cost of pumping one million gallons one hundred
feet high, during 1902, was $4.80, or 66 cents in excess
of that during the previous year. The increased cost of
pumpage is due to the additional force employed at the
several pumping stations incident to the use of bituminous
coal, higher rates for coal, large items for repairs to boilers
and machinery and increased amounts for small stores and
of all other materials pertaining to the operation and main-
tenance of the pumping stations.

About six and one-half per cent. of the total pumpage
was by water power, the turbine wheels using 228,674,-
466,570 gallons to pump 7,622,482,219 gallons.



Statement of the Total Pipe Laid and of the Other Work Done during the Years 1899, 1900, 1901, and 1902.

PIPE LAID.
*Prrs |Fmx HYDRANTS PLACED| SUBSTITUTED EXOR
RELAID. IN PosITION. DxrecTive HYDRANTS. Fire New
Year. EQUaL TO. Hydrants | Water At-
in Use. ents.
Foet. N ol New | Old
1 (.4 ow
Miles. | Feet. | Feet. | geuie | Style. | TO8: | Style. | Siyle. | TOtal
1899....... seteasessesaasnerscnnsnas 128,793 24| 2,073 | {186,727 1 ...... 1 188 3 191 12,170 5,952
1900, .0cuuiinnnnnens veresesines . 196,178 37 818 | 132,282 450 |........ 450 288 I........ 288 12,620 5,148
1901........ ves ceeeees| 213,075 40 | 1,875 | 220,704 380 |..... ‘e 380 m|........ n 13,000 5,144
1902........... crasereiiees [P 214,104 40 | 5111 116,042 304 |..... 394 208 2 210 13,385 4,808
Total pipe laid, 1,419.60 miles. * Adds nothing to feet in ground.

11899 Pipe taken up exoeeds the quantity relaid, 3,951 feet.
11900 Pipe taken up exceeds the quantity relaid, 2,045 feet.
21901 Pipe taken up is less than quantity relaid, 1,289 feet.
1 1902 Pipe taken up excoeds the quantity relaid, 2,177 feet.

¥



45

Statement of Receipts and Expenditures for the years 1899,
1900, 1901 and 1902.

Receipts. Receipts, Receipts, Receipts,
i 1900, 1901, "
Reoceipts from water rents. | $2,856,451 78 | $2,067,497 39 | $3,085,420 25 | $3,146,339 25
Reoeipts i fnotlonal

rontp.. rom ............ 54,075 44 55,954 52 76,481 65 14,608 22
Reeceipts from water pipes. 80,644 23 98,465 15 01,618 07 100,710 50
Reoeipts from City Solici-

P8O0 < er e 5062783 | 4543806 | 4084976 |  35,60292
Reoeipts from penalties. .. 40,229 09 38,234 59 35,102 42 32,127 18
Reoeipts from delinquent

m'ronq ..... 31,787 30 | 32,426 60 38,643 00 390,304 20
Reoceipts from Chief Engi- !

Beer s 000 o eeerr | 4,590 42 ] 6.300 21 5,326 34 10,479 99
Reoeipts from searches..... 942 75 173 75 232375 2,014 00
Receipts from dehnquent ‘

penalties................. 4,605 36 | 4,654 97 5,673 21 5,824 46

Total........c.ceee..ee. $3,123,954 20 ‘33,249,195 24 | $3,331,437 45 | $3,459,090 72

Expendi- Expendi- Expendi- Expendi-
tures, 1899. | tures, 1900. | tures, 1901. | tures, 1902,

Current expenses........... $1,461,583 36 | $1,574,704 95 | $1,524,201 00 | §1,668,001 76
For extensions.............. 232,973 90 | 855,353 25 | 1,945,159 21 | 4,843,738 07
Total.....covuvennennnns $1,684,557 26 |$2,430,058 20 | 83,469,360 21 | $6,511,734 83

Bureau of Filtration.

From January 1 to August 1, 1902, the work on the
Improvement, Extension and Filtration of the Water
Supply was conducted as an adjunct to the Bureau of
Water and Bureau of Surveys. From the latter date %o
the end of the year, the work has been conducted under the
auspices of an independent Bureau, known as the Bureau
of Filtration, created by ordinance of Councils approved
July 18, 1902. Mr. John 'W. Hill, formerly Consulting
Engineer, was appointed Chief Engineer of this Bureau;
no other change was made in the organization of the staff.
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All official correspondence, which previous to the creation
of the new Bureau passed through the Bureaus of Water
or Surveys, has, since August 1, been transmitted direct,
thereby relieving the Bureaus of Surveys and Water of
considerable labor and inconvenience in the formal trans-
mission of important and urgent communications.
Amount appropriated for the Improvement, Ex-

tension and Filtration of Water Supply from

the several loans created, was.....cccco0u0een $17,000,000 00
Amount expended to date upon con-

tracts, purchase of land, supplies,
wages, and salaries of engineering

COTPB +tevereccncccssensnnsscannnns $7,024,638 12
Unexpended, but under contract....... 7,367,747 17

$14,392,385 29
Balance available for future use........ccecc0eeee $2,607,614 71

The improvement of the water supply of Philadelphia
embraces three distinct propositions:

First. The filtration of the entire water supply assured
in the near future at 300,000,000 gallons per day of
twenty-four hours.

Second. A transfer of the source of supply from the dis-
tricts now supplied from the Fairmount, Corinthian, East
Park and Queen Lane reservoirs, from the Schuylklll river
to the Delaware river.

Third. An adjustment of the water services of all that
portion of the City lying east of the Schuylkill river to
adapt them to the economical operation of the Upper and
Lower Roxborough and Torresdale filters.

Nearly all of the more important details of the work
have been completed and placed under contract.

Considering the natural difficulties attendant upon prep-
arations for so large an undertaking as filtering and im-
proving the entire water supply of our City, and which in-
volves many features novel to American contractors, a gen-
erally satisfactory rate of progress has been made on all



47

work embraced under the several contracts. As a rule, the
contractors have been diligent in forwarding the work and
in some respects the machinery and appliances brought on
the work to secure satisfactory and rapid results, have not
been surpassed on any work of like character conducted in
this or any other country.

During the past year, work has been completed and final
payment made upon six contracts as follows:

Contract No. 10: Lower Roxborough Filters.

Contract No. 13: Rotary stop valves, patterns and core boxes.

Contract No. 17: Extension of distributing pipe system.

Contract No. 21: Low service pumping station for Upper Rox-
borough Filters.

Contract No. 22: Hand traveling crane for low service pumping
station, Upper Roxborough Filters.

Contract No. 26: Torresdale Testing Station.

Upon the completion of the Lower Roxborough filters,
they were placed in operation and filtered water is now
supplied to the lower levels of Manayunk and German-
town.

Within ninety days after placing these filters in opera-
tion, we had effluents which showed a turbidity of zero by
the silica standard and rarely has been in excess of three
and the bacterial content has been very frequently below
twenty-five colonies per cubic centimeter. This is due
to the extreme care exercised in the selection and placing
of the filtering gravel, sand and underdrains. The opera-

* tions of these filters indicate that their yield between scrap-
ings is much greater than that experienced abroad and that
with the preparation of the water by preliminary filtration,
it is expected that the average yield of the filters will be
double that of those in Europe. This increased yield will
reduce the cost of production below the estimate of the
Board of Experts, yet at the same time, from a hygienic
standpoint, the water will be above criticism and superior
to the effluent of the plain sand filters in Europe which are
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operated without treating the water by long sedimentation
or preliminary filters.

The experiments made at our testing station with a view
of increasing the rate of filtration, have demonstrated the
fact that the filters can be run at a 6,000,000 gallon rate.
Running at this rate their capacity will be as follows:

Number Net| Cl%;nty 6,000,
Stations. of

Filters. lumnu'y Fllurs.
Lower Roxborough ........ vees B 12,000,000
Upper Roxborough ............ 8 217,000,000
Belmont ..covveveiinnnnenanes . 18 66,000,000
Torresdale ............. [ 55 200,000,000
Totals ........ teeescensnn 86 305,000,000

During the past year, contracts have been awarded for
the following work:
Contract No. 20: Triplex pumps and gasoline driven engines
for Upper Roxborough Filters.
Contract No. 23-A: Administration Building and Pumping Sta-
tion for Upper Roxborough Filters.
Contract No. 37: Lower Roxborough Preliminary Filters.

Plans and specifications have also been prepared for the
following work, which will be advertised for during the
early part of the year 1903:

Contract No. 28: Lardner’s Point pipe distribution system.

Contract No. 37-A: Foundations and superstructure for the ac-
commodation of the preliminary filters
contracted for under Contract No. 37.

Contract No. 49: Sand, gravel and collectors, Belmont Filters.

A large amount of office work has been accomplished,
making a total since the inception of the work as follows:

Approved contract drawings .........cciivieiieeiieeneee.. 80T
Studies and sketches .......... Y « 1 - X 1)
Field sheets and studies made at the various field offices... 1,518
Approved and miscellaneous prints, details and sketches
filed for record and reference ........cccoeveeseccneces 1,345

Contract No. 11: High Service Pumping Machinery
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for Lardner’s Point. The work of constructing the engines
under this contract embraces the furnishing and erecting
of three self contained vertical triple expansion crank and
fly wheel pumping engines, each capable of pumping
20,000,000 gallons of water per day of twenty-four hours,
and three batteries of marine type fire box boilers, each
battery consisting of four boilers of 200 horse power each
and one 30-ton electric traveling crane.

The work of constructing the engines is now well under
way. The first and second batteries of the boilers are com-
pleted and the third battery about one-half completed.

Contract No. 12: Upper Roxborough Filters. The
work of constructing the Upper Roxborough filter plant is
practically completed and filtering materials are now being
placed in the beds. Tt is confidently expected that early
in the spring of 1903, these filters will be placed in opera-
tion; they will supply filtered water to the sections of
Germantown and Manayunk not supplied from the Lower
Roxborough filter beds; also Chestnut Hill, Mt. Airy, Rox-
borough, Rising Sun and the upper part of Nicetown.

Contract No. 14: Torresdale Conduit. The work on
this conduit has been somewhat retarded by the difficulties
encountered in sinking the shafts through water bearing
drift. These have all been sunk to their full depth, and
from the bottom of these shafts the tunnel headings are
driven in both directions, the work being pushed both day
and night. Nine thousand one hundred and ninety-six
(9,196) linear feet of heading have been driven and two
thousand one hundred and thirty (2,130) linear feet
trimmed ready for the masonry lining.

Contract No. 16: Belmont Filters. The work on these
filters and their reservoirs has progressed very satisfac-
torily. Eleven filters have been practically completed and
the floors, piers and side walls of five others have been
finished. The work on these filters is in such an advanced

Tw
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state that it is confidently expected the plant will be in
operation during the year 1903.

Contracts Nos. 17 and 19: Distribution Pipe Systems.
Work under Contract No. 17 has been completed and work
under Contract No. 19 is so far advanced that it will be
completed early in the month of January, 1903.

Contract No. 18: Low Service Pumping Machinery
for Upper Roxborough Filters. This machinery is now
being erected in the addition to the Roxborough Auxiliary
Pumping Station and it is fully expected will be com-
pleted and in operation by February 1, 1903; it consists
of three vertical compound, condensing, receiver, crank and
fly-wheel engines, and three horizontal, rotary, centrifugal
or impeller pumps, of a capacity of 7,000,000 to 10,000,000
gallons of water in twenty-four hours against a static head
of twenty-five feet.

Contract No. 20: Triplex Pumps and Gasoline Driving
Engines for Upper Roxborough Filters. The work em-
braced under this contract consists of the furnishing and
erecting of two vertical, triplex pumps of 200,000 gallona
each every twenty-four hours and two gasoline driven en-
gines each 67.4 horse power, including pipe, valves, and all
appurtenances.

The pumps and engines have been completed but have
ot yet been placed on their foundations in the pump room.
They are to be erected in the new pumping station at the
Upper Roxborough Filter Station, and will supply water
to the sand washers and sand ejectors which convey sand
from the filters to the sand washers in the court.

Contract No. 23.—A": Administration Building at Up-
per Roxborough Filters. This building is under roof, the
engine and pump foundations completed and the interior
finish well under way.

Contract No. 24: Collector, Pipes and Filtering Mate-
rials for UUpper and Lower Roxborough Filters and Sand
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Washers for Lower Roxborough Filters. The work under
this contract on the Lower Roxborough Station was com-
pleted on November 6, 1902. The work of placing filtering
material in the Upper Roxborough Filters is progressing.

Contract No. 25: Torresdale Filters. Very good prc-
gress has been made in the construction of the Torresdale
Filten Station. The sewerage system has been completed ;
thirty-three per cent. of the work on the filters and twenty-
one per cent. of the work on the filtered water basin has
been accomplished to date.

Contract No. 27: Oak Lane Reservoir. The work ac-
complished on this reservoir during the past year amounts
to 82 per cent. of the total embankment and 69 per cent.
of the total excavation.

Contract No. 29: Lardner’s Point Pumping Statioi}
No. 2. Work under this contract was commenced in the
latter part of the past year. The contractor has driven the
piles for the foundations of one of the chimneys and prac-
tically completed the excavation for the engine house.
This is about five per cent. of the work embraced unden
this contract.

The work on the Improvement, Extension and Filtration
of the Water Supply has been steadily pushed during the
past year, and its magnitude can best be realized by refer-
ence to the following statistics, which give the general
quantities of the most important items under construc-
tion during the year 1902 and the totals of work accom-
plished to date:
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Filters.

The type of filters adopted for the purification of the
water supply is practically the same as that recommended
by the Commission of Experts in their report dated Sep-
tember 15, 1898. They are all covered, and excepting the
Tower Roxborough Station, have an area of approximately
.75 of an acre. The filters at Lower Roxborough Station
are approximately .50 of an acre in area. '

The floors, side walls, piers and floorings are constructed
of Portland cement concrete. Under the floors and back
of the side walls to one foot above the water levels of the
filter, are placed layers of clay puddle twelve and fourteen
inches thick, respectively. The filters are provided with
terra cotta pipe drains and a main collector, which delivers
the filtered water to chambers located at the end of each
filter. In these chambers are placed all the apparatus for
controlling the operations of the filters. The piping,
valves, ete., are so constructed that any one filter can be
taken out of service for scraping, ete., without affecting
the operation of the plant as a whole.

The filtering materials consist of a layer of clean river,
beach or bank sand of thicknesses varying from twenty-
eight to forty-four inches, Great care is exercised in the se-
lection of the filtering materials and all the specification re-
quirements, especially those affecting the sizes and uni-
formity, are strictly exacted, as the experience at the Lower
Roxborough Station indicates that the early ripening of
these filters was largely or perhaps entirely due to the care-
ful selection of the filtering materials.

Gravel underdrains are used to support the sand and to
allow a free flow of water from the sand into the drains
and collectors. The thickness of the gravel drains is six-
teen inches, and the sizes are graded and placed in separate
layers of varying thicknesses.

The filtered water basins are designed and constructed
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to contain approximately one-half day’s supply for its re-
spective district and are intended to compensate for the
variation in the daily consumption of water. They are all
covered, and the principal details, omitting the filtering
materials and underdrains are constructed similar to the
filters. Provision is made in the piping and conduit to
admit of taking the filtered water basins out of service
when necessary and supplying the district direct from the
filters.

Testing Station.

In addition to carrying to completion the experiments
started during the previous years in taking and analyzing
bacteria of samples from the applied and effluent waters
from the Lower Roxborough Station and comparative tests
of efficiency of filters run at high rates, valuable informa-
tion has been obtained showing no difficulty whatever will
be encountered in dealing with the waters of the Dela-
ware and Schuylkill rivers, so as to improve their quality,
that complaint from a hygienic standpoint will certainly
disappear when the entire water supply of the City is fil-
tered. '

A more elaborate and detailed description of the filters
and the work performed to date will be found in the report.
of the Chief Engineer of the Bureau.

The following is a list of contracts for the Improvement,
Extension and Filtration of the Water Supply:



List of Contracts for the Improvement, Extension and Filtration of the Water Supply.

]
z
° P Date of Date of Limit of Date of Final
§ Description of Contract. Contractor. Letting. Contract. | [Contract. Payment. Payment,
g
]
[&]
1 | A Testing Station........ terereesesans «..| Thomas Parker....... Feb. 27, 1900...| Mar. 6, 1900... {$9,000 00
1Sup. | Extension to Testing Btation............ Thomas Parker.......[.......rseeeeers May 71900-..| 5000 00 |} $11:658 54 | July 13, 1900.
2 | Ice Refrigerating Machine............... NewburgIceMachine
Eng. Co.......... July 20, 1900.. Aug. 20, 1900.. 800 00 800 00 | November 19, 1900.
o
3 | Filtering Sand and Gravel for Testing . o
Station...........oievennnne PN Norcross & Edmunds.| July 20, 1900..| Sept. 4, 1900... 2,500 00 11,016 54 | November 2, 1900.
4 | Platinum Ware for Testing Station...... Chas. Lentz & Sons. .| July 20, 1900... July 27, 1900.. 674 50 649 50 | October 31, 1900.
5 | Test BOrings......covveereunecnnnennnnnans Flaghouse & Beeson.| Aug. 7, 1905... Sept. 6, 1900.. 9,750 00 8,883 30 | March 9, 1901.
6 | Platinum Ware for Testing Station....../ Arthur H. ThomasCo.| Dec. 12, 1900..“ ................ 444 95 444 95 ' February 6, 1901.
7 | Lower Roxborough Filters.......cc.ccevtfesnnnanes terieresniaanes Dec. 12, 1900. ! No award made. Readvertised as Contract No. 10.
8  Sand Ejector-................ veeans ceerees Patrick Gormly...... Apr. 17, 1901..1 May 6, 1901...

1,800 00 ] 1,712 03 | August 7, 1901.




List of Contracts for the Improvement, Extension and Filtration of the Water Supply—Continued.

|

S

z

8 Date of Date of Limit of } Date of Final
g Payment. Payment.
3

! Description of Contract. Contractor. Letting. Contract. Contract.
|

9 Cast Iron Water Pipe, Special Castlngs
“A” to "“J” inclusive. See Contracts “‘9 A,” 9 B” and **9C” for

! Stop Valves, Pipe-laying, etc.........
i | rest of contract.

T . R . [ . S —
9A ‘ Cast Iron Stop Boxes ...............v.... ’ J. Alfred Clark....... Feb. 11, 1901..| May 14, 1901, . [ $2,100 00 $1,563 80 December 21, 1901,
——— = S I o
9B  Stop Valves.........oeviiiiiiiiineennn... ‘ Eddy Valve Co....... Feb. 11, 1901..| May 3, 1901.. 17,000 00 14.403 06 December 21, 1901.

i

QC Cast Iron Water Pipe and Specla| Cast- \'
ings for Lower Roxborough Filters.... Daniel J. McNichol..| Feb. 11, 1901..] May 8, 1901, .. 7,500 00 7,488 14 | December 20, 1901.

) o )
10 | Lower Roxborough Filters............... | Daniel J. McNichol..I Feb.11,1901..| Mar.20,1901..{ 259,000 00 230,880 20 | March 1, 1002,

11 | Pumpin, ines and Boilers and Elec-!

tric rave%lng Crane for Lardner’s:
Point Pumping Station . Holly Mfg.Co..... ...| May1,1901... June 6,1901...| 360,000 00 38,871 63 | Not completed.

12 | Upper Roxborough Filters. ............. Daniel J. MeNichol..| Apr.17,1901. .1 May 8, 1901...( 540,000 00 | 511,372 15 | Not completed.

13 | Rotary Stop Valves, Patterns and Core
BoOXeSeuuireniiiiiitrienietenienaneanns Eddy Valve Co....... Apr.17,1901..| June 1, 1901. .. 13,000 00 12,825 00 | November 32, 1903.




List of Contracts for the Improvement,- Extension and Filtration of the Water Supply—Continued.

S
z
g Description of Contract. Contractor. Il,)e‘t?i:s‘l ’ Dl"::rgel.}:.l
-
8
[&]
14 | Torresdale Conduit.........c..oocvue.n.... Daniel J. McNichol..| May 28, 1901, ’ Oct. 4, 1901. .. Not completed.
15 { A Test Pit at Lardner’s Point............ Contract abandoned. Work doneby Water Bureau.
16 i Belmont Sedimentation Reservoir, Fil- (
ters and Clear Water Basin............ Ryan & Kelley ...... May 28, 1901..' Aug. 7, 1901. Not completed.

17 | Extension of Distribution Pipe System.
|

18 | Low Service Pumping Machinery for

Upper Roxborough Filters.............

Daniel J. McNichol..

Henry R. Worthing-
ton, Inc............

April 17, 1901,

July 29, 1901..

Oct. 24, 1902.

No payment made.

19 ‘ Belmont Rising Mains, Upper_Rox-
borough Connection Pipes and Exten-

| sion of Distribution Pipe System......

20 ‘ Triplex Pumps and Gasoline Driving
Eugines for Upper Roxborough Filters

21 Low Service Pumping Station for Upper!
Roxborough Filters......,. Ceeriiee bens
i

Henderson & Co., Ltd

Dec. 18, 1901..

|
Dec. 13,1971..

Not completed.

i Mar. 1, 1902...

No payment made.

Sept. 25, 1901..

May 20, 1902.

LS



Last of Contracts for the Improvement, Extension and Filtration of the Water Supply—(‘ontmued

s [
4
ey | E
& } Description of Contract. | Contractor.
s ’
o :
o |
. — R S S
22 ‘ Hand Traveling Crane for Low Servnoel
Pumping Station, Upper RoxboroughJ
................................... Alfred Box & Co..

} Filters
\

23A ‘ Administration Building and Pumpi

ing
Station, Upper Roxborough Fl]ters | Daniel J. McNichol..

24 | Filtering Materials and Collectors for
. Upper and Lower Roxborough Filters

I and Sand Washers for Lower Rox-
borough Filters.........cco.coviiinvann.. |

|
|
.
]

| Daniel J. McNichoI..‘

Date of

! [
Date of | ' i
|

Limit of Date of Final

Letting. Contract. Contract, | Fsyment. Payment.
. July 29, 1901, .| Dec. 19, 1901.. $2,900 00 $2,800 00 | Aug. 14, 1902.
June 25, 1902..| Aug. 6, 1902... 43,000 00 17,943 24 | Not completed.
I FSRS B R e wn
[0 ]
Dee. 15, 1901..| Jan. 30, 1902.. 290,000 00 Not completed.

25 | Torresdale Filters and Clear Water

ASIN. .. e . “ Daniel J. McNichol..‘

- _2;‘ ':o;'esdale Tea:ing Station . v .. " cees | ;trick”(}wormly‘.. m‘
27| Oak Lane Reservoir........or...........| R.A MI,}{;E .
28 | Lardner’s Point Distribution............ o -

|
\

Dec. 18, 1901

112,525 75 ’
! B
Jan. 18, 1902..] 5,000,000 00 | 1,210,270 08 | Not completed.

July 29, 1901..

Dec. 18, 1901..

8.643 00  December 19, 1901,

112.108 00 | Not completed.

Aug. 20, 1901, 9,000 00

Mar. 14, 1902..

550,000 00




List of Contracts for the Improvement, Extomsion and Filtration of the Water Supply—Continued.

o
z
E Description of Contract. Contractor. &t‘i’n"; Clo?:::a%‘t. Clg::i:::. Payment. D‘i,t:y‘:;ga"l
3
29 I;;l;;ner’s Point Pumping Station, N0.72l‘ Geo. C. Deitrich..... Sept. 17, 1902.| Oct. 4, 1902... $565,000 00 $14,515 62 ANot com pleted.
N 37, Lardner’s Point Pumping Station, No. 2‘ ............. ) 7 7 Feb. 26, 1902. - Readv;r;ised as Contr;ct. No;.k o o

|

32 l Addition to Testing Station at Spring
i Garden Pumping Station
|

Sept. 25, 1901.

No Award Made.

37 | Lower Roxborough Preliminary Filters.| Maignen Filtration Co

Sept. 23, 1902.| Oct, 27, 1902..

49,800 do |

No payment made.

62 | Baffles for the Lower Roxborough

Reservoir......ooiiiiiiiiiiiiiiiiieii i s

June 25, 1902..i No Award Made.

[SAd
el
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Bureau of Highways.

The report of the Chief of this Bureau shows in detail
the extent and variety of work done on the highways and
upon the bridges of the City during the past year.

The extent of streets repaved or newly paved with im-
proved pavement is 37.67 miles; the grading of streets and
sidewalks required the handling of 740,785 cubic yards
of earth; 114,436 square yards of new sidewalks were
laid; 120,344 linear feet 0f new curb stones and 13,638
linear feet of curved curb were set. All this shows the
rapid growth of our City and the consequent opening of
new streets. The figures relating to the general repairs
and maintenance of our highways give gratifying evidence
of active work, resulting in needed improvements of the
streets.

The total expenditures of the year amounted to $2,109,-
472.88, which is $513,740.32 less than the previous year.
The receipts on account of licenses, permits, etc., amounted
to $173,617.19, an increase over the preceding year of
$27,143.06. .

The business of the Bureau was covered by the following
contracts: 142 for new paving, 129 for repaving, 154 for
grading, 94 for macadamizing and 25 of a miscellaneous
character; a total of 544.

All the new paving laid during the year was upon a six
inch concrete foundation and under a five year guarantee
for maintenance. 59,948 linear feet of new pavement was
laid, covering a distance of 11.35 miles.

Under the ordinance authorizing the repaving of streets
with improved pavements, the cobble and rubble pavements
were removed from 147 streets and their surface repaved
with the following material

Sheet asphalt .....oeviiiiiiaeinecioconcnoscnssnsanss 115 streets
Granite DlOCK ...voeeeerereicerescscsancecssosconcons 26 streets
Vitrified brick or blocK ....cceeveeeeeerencnccaccccas 6 streets
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This work amounted to 82,573 linear feet, equal to
15.61 miles.

Contracts for grading were entered into to the full ex-
tent of the appropriation available for this character of
work. Sixteen miles of streets were graded to the estab-
lished City grade by the City and parties conducting build-
ing operations, the latter doing the work without cost to
the City.

In the suburban sections, 9.67 miles of macadam road-
way were constructed during the year. All the unpaved
and macadamized public highways which the City main-
tains received unremitting attention and were kept in ex-
cellent condition throughout the year.

The sprinkling of macadam highways began on Aprll
15 and continued uninterruptedly until November 15.
The good results derived from this work and the satisfac-
tion and comfort of those using the roads or residing on
their lines is of far greater value than the money expended
fcr this purpose.

The repairing of streets paved with cobble, rubble, gran-
ite block, slag block, asphalt block and vitrified block or
brick, was done under the system adopted in previous
years, to wit, for a lump suin for the entire City. The
cost for the year was $156,900; work was begun by the
contractors early in the season and prosecuted diligently
throughout the vear. Repairs to streets paved with asphalt
and granolithic were made at a price per square yard.

During the past year the Keystone Telephone Company
opened 135.5 miles of street surface for the laying of con-
duits ; for the same purpose the Bell Telephone Company
opened 21.5 miles, and the United Gas Improvement Com-
pany, for the laying of mains, opened 41 miles, a total of
198 miles of street surface broken by these three compa-
nies. In addition the United Gas Improvement Company
made 44,000 openings for the purpose of making house
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connections, repairing leaks, etc. The pavements dis-
turbed by these companies in most instances, were
promptly reinstated, but there were times when the weather
conditions prevented the work being done as expeditiously
as desired.

To this continued disturbance of the street surface by
private corporations is mainly due the unsatisfactory con-
dition of the paving on many of the streets.

One hundred and sixty thousand (160,000) dollars was
appropriated for resurfacing streets paved with sheet as-
phalt, and was expended on streets paved years ago, the
surface of which had worn to such an extent as to make
repairs impracticable. 68,037 square yards were resur-
faced during the year under a guarantee of ten years for
maintenance.

The following statement shows a classification of the
street pavements laid during the year and their mileage,
also the total mileage of the various street pavements to
December 31, 1902:

LAIp DURING 1902, Mu:g:;l: %T"l"gf,’;cm"
Kinds of Pavements.
Sq. Yards.| Miles. [Sq.Yards.| Miles.

Bheet asphalt...........ooovvvennnns 253,089 19.67 | 4,909,422 331.64
Asphalt block......cocviiirnnnifieiiiiiiiees]eanniinnnes 180,702 19.30
Granite block.............cocuueen. 119,745 452 | 6,107,187 364.78
Cobbleorrubble...,.c...cevvviiiiifienniiiieini]iniinnnnn.. 1,263,201 499
Vitrified brick..........c0c0uuunnnn. 62,272 3.81 | 2,200,931 |  138.63
Granolithic.........cecevviviiiiinifieninneiiiidonnnnenann. 73,726 12.77
Blag blOCK . ¢ .oeeiiiriereierieeenanet]eoeeeseesece]oeneneeeeenn 71,280 9.82
Maoadam.....oeveeeiiieirannennanss 105,301 9.67 | 2,453,779 285.79
Total....cvevuriiieenecennnnns 540,407 37.67 | 17,259,228 1,147.71

In addition to the paved and macadam streets, there
are 412.29 miles of unpaved streets or dirt roads.
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As set forth in the above statement, there still remains
44.99 miles of streets paved with cobble and rubble stones,
but if Councils will continue to make appropriations for
repaving with improved pavements, these ancient and un-
sightly pavements will in the near future become a thing
of the past. As it is, Philadelphia can justly claim the
distinction of being the best paved City and of having
more miles of improved pavements than any municipality
in the Union.

Great progress has been made in our City during the
past four years in the matter of street paving. In 1898
there were 1,030.22 miles of paved streets, of which 89.28
miles were oobble, 69.48 miles rubble, 185.86 miles ma-
cadam and 686.15 miles improved pavements.

Tn 1902 there were 866.93 miles of improved street pave-
ments, 235.79 miles of macadam, 30.96 miles of streets
paved with cobble and 14.03 with rubble, a total of
1,147.71 miles of paved streets.

The total work accomplished in the paving and repaving
of streets during the past four years is as follows:

New Paving ce.cceeierreieeeinenrerresoecencccncnans 55.21 miles
Repaving with improved pavements ........ccc0vee 126.68 miles
New macadam .cceeeeeeerssecesesesecssosscscsncens 50.44 miles

232.33 miles

All necessary repairs to sewers, inlets, etc., were
promptly and thoroughly made by the contractor. A sys-
tematic inspection was made of a large number of sewers
and where breaks were discovered they were promptly re-
paired. No serious break occurred in any of the sewers
during the past year.

There are 318 City bridges under the care of the Bureau
of Highways, of an estimated value of $20,000,000. For
the maintenance of these bridges Councils appropriated at
various times during the past year sums aggregating $90,-
000, which is less than one-half of one per cent. of their val-
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uation. The Department cannot keep in proper repair
and maintain the bridges of the City with the money pro-
vided, and it is poor economy to permit these important
structures to depreciate for lack of money to keep them
in proper condition. The deterioration of our bridges is
becoming a serious matter, and if they do not receive atten-
tion soon, a number will become dangerously impaired,
making it compulsory upon the Department to close them
to travel.

Bridges, without regard to the material of which they
are composed, have their natural span of life, and it may
be taken for granted that the majority of those who are
interested in the preservation of them, will take every pre-
caution that this life is not shortened by accident or ne-
glect, for financial if for no other reason. It is a well-
known fact that railroad corporations frequently inspect
and carefully preserve the stability of their bridges; as
parts become weakened through any cause, they are re-
moved and replaced by sound ones.

The least cared for bridges are those owned by munici-
palities, not by reason of carelessness or neglect of the offi-
cials having direct supervision of them, but through the
omission of the legislative bodies to provide sufficient funds
to properly paint and repair them, failing to recognize the
fact that it is cheaper to inspect and care for an existing
bridge than to build a new one. ,

A thorough inspection has been made of the condition
of all bridges and a conservative estimate made of painting
and putting them in good condition, fixes the cost at
$202,700.

The following tables give a comparative statement in
detail of the work done during the years 1899, 1900, 1901
and 1902, and of the receipts and expenditures of the
Bureau of Highways for the same period:



Comparative Statement of Work Done.

1899. | 1900. | 1901, | 1902
New paving........ccccoeee...| 36,144 | 282,620 | 313,689 | 142,531 | linear feet
Macadamizing (new).........| 43,443 75,7823 96,063 { 51,081 | linear feet.
Grading... -cccevveenennnees..| 1,451,370 | 1,008,173 | 1,029,781 740,785 | cubic yards:
New footway paving.........| 111,861 | 123,885 | 117,746 | 114,436 | square yards
Repairs to paved streets.....1,901,034 | 1,008,153 | 556,787 | 804,611 | square yards
Footwaysrepaved............| 80,749 34,280 88,104 | 31,585 | square yards
Ditches repaved..............| 83,003 76,670 04,803 | 61,808 | square yards
Gutter stone laid.............| 65,042 42,119 24,148 | 9,202 | linear feety
Crossing stone laid...........| 19,158 | 38,115 13,998 | 11,519 | linear feet.
Cusb stone reset..............| 886,164 | 350,320 | 242,239 | 157,768 | linear feet:
Wooden trunks.......ce.con.. 6,647 4,987 7,812 | 8,767 | linear feet.
Brick and stone drains........ 2,950 902 566 467 | linear feet.
Hand railings..........coco0e.. 3,666 2,675 7,267 | 3,612 | linear feet.
Curved curbcorners..........| 87,066 | 30,434 16,081 | 13,638 | linear feet.
New curb stoneset-...........[c.........| 150,083 | 134,581 | 120,344 | linear feet
Wtriﬂed brick and stone gut-

O P I 2 1 19,237 | 17,206 | linear feet-
Resurfacing sheet asphalt.... 127,885 | 133,281 | 68,037 | square yards
Footway. curb and railroad
.. notices served..............| 57,964 70,911 55,524 | 30,637

8w
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In addition to the work done by the City in the paving
and repaving of streets with improved pavement, the fol-
lowing statement shows in detail the amount of work done
by the passenger railway companies during the year 1902:

Linear feet

Resurfacing—Sheet Asphalt ..... ceesssenee cenocrans eeee.. 43,514
Granite Block Repaving ......ccoviieneeeceirenneerennennss 5,238
Granite Block Repaving between tracks ................. 13,958
Vitrified Bricks Repaving between tracks ................ 468
Total ........ [ cecetencsenecans ceessaese 63,178

Equal to 11 miles, 5,098 linear feet, at an estimated cost of
$300,000.

Comparative Statement of Receipts.

Year. ‘ Receipts. I Increase. | Decrease.
1899 .. $142,164 20
1900.. ..o 136055 73 |.......onenenn $6,108 47
1001 ..o | o3| stoms 40
1902 .. i ] 173,617 19 | 27,143 06
Comparative Statement of Expenditures.
189. I 1900. ’ 1901. 1902.
Current expenses.......... $022,803 14 1$1,055,365 38 | $627,837 34 | o7 o
For extensions............. L584729 35 | 1991807 31 | 190547586 1,341,07 84
!
: i
Total.....ccooennnnnn. 82,507,622 52 | 3,047,672 60 | 52,628,218 20 | 2,100,472 88

Board of Highway Supervisors.

The increased receipts of the Board and the number of
permits issued show the continued disturbance of our high-
ways, and the outlook for an early cessation of this work
is not very promising.

The receipts for the year were $35,398.18, and the ex-
penditures $11,776.36, showing a net profit to the City of
$23,621.82.
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The earnings during the past year have far exceeded
those of any previous year in the history of the Board of
Highway Supervisors.

The following is a statement of the number of permits
authorized to be issued during the year, to the several com-
panies maintaining underground structures:

Edison Electric Light Company .......... esessccecens eeees 88
Union Traction Company .....c.ccoeaeveeeens escercscscearcns 13
Bell Telephone COMPANY ...coecetecorescccccccnnsssssscone 269
The United Gas Improvement Company....ccccveeeenasens 683
Keystone Telephone COmMpPany ...ccc.eeeeeevcceenscoensccens 2,709
Southern Electric Light and Power Company......ccec.. .o 4
Pennsylvania Heat, Light and Power Company........... . 1

Totll eveiiiiiiiiiieereecncscaccccccacecsonsoncnnns 3,772

One hundred and twenty-eight plans of sub-structures,
covering a distance of 27 miles, have been added to the
records of the Board during the year, making a total of
290 miles of finished plans now on file. The large amount
of work performed by the draughtsmen of the Board in the
collection and preparing of data is more valuable than the
moneys paid by the individuals and companies for whose
accommodation the work has been done.

The plans of the Board are being used constantly by the
different City departments in obtaining information of
underground construction, and proves of great value in
locating the many conduits and underground structures
which have been laid.

The records of the Draughting Division during the year
show that the Keystone Telephone Company laid 147
miles of conduit and 1,020 miles of duct. The Bell Tele-
phone Company laid 20 miles of conduit and 130 miles of
duct. The United Gas Improvement Company during the
same period laid 37 miles of ten inch pipe and under, and
four miles of larger pipe.

The following is a comparative summary of the trans-
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actions of the Board of Highway Supervisors and of the
work of the Draughting Department; also the receipts and
expenditures for the years 1899, 1900, 1901 and 1902:

Transactions of the Board of Highway Supervisors.

Permits Authorized to be Issued. 1899 1900 1901 1902

For vaults.............. seeaesacrectaieanesneoaatnas 16 12 10 13
For railroad tracks, curves and turnouts.......... 74 67 30 73
For underground pipes....... veveseaas reeeneesranas [] 15 450 690
For electrical conduits .......cooovununnenne cereens 578 560 | 1,023 8,085
For erecting bridges. 4 1 4 3
For awnings.......... 279 *63 [.eennenn

For tunnels............. teveersseseeeracanas N T 2 e 4
For platform soales........coeiveieneiiienennnnnnns 1 1 1
For drinking fountain.............. [ P 1 1

For travelling crane............ceo.ueet Cereeenees [ IS TR veseinan 1

* Awnings transferred to Bureau of Highways by Ordinance of Councils,

March 22, 1900.

Work done by the Draughtsmen of the Board of Highway

Supervisors.
| 1899 ' 1900 | 1901 t 1003
Plans of iron awnings furnished................... 295 l *63 |..eeee..
New street record plans prepared -.......ccccvuue. 172 182 97 128
Blue print plans placed on file...... cereeveneceeess| 246 l 159 147 233

* Awnings transferred to Bureau of Highways by Ordinance of Councils,

March 22, 1900.

Receipts and Ezxpenditures.

1899. 1900. 1901. 1902,
Receipts........... $21,844 36 | $15,864 71 ' $27,722 06 | $35,808 18
Expenditures........... cenene PN 8,797 01 9,858 13 11,169 61 11,776 36
Excess of receipts........... $13,047 35 | $6,006 58 \l $16,552 45 | $23,621 82
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Recapitulation.
i
©1899. 1900 1901 1902
i
= i‘—‘—
Amount of earnings............... 1 $25,117 39 | $14,335 03 | $32,230 54  $46,309 14
Amount outstanding from previ-: i

2256181 552021 376434 8,463 01

i
$IIIT | $10.764 30 $35.904 78 | 54,771 18

Amount received and deposited; J i
with City Treasurer.............. 21,844 36 15864 71 27,722 06 35,398 18

Amount outstanding........ $5,529 21 ‘ $3,800 63 . $3,272 73 | $19,372 97
i

Bureau of Street Cleaning.

The work of this Bureau during the year 1902 has been
performed in an eminently satisfactory manner, as is evi-
denced by the small number of complaints received and
generally clean condition of our streets.

During the year there were expended for the cleaning
of streets, inlets and alleys, removal of ashes, ete., $712,-
042, and for the removal and disposal of garbage, $488,-
820, making a total of $1,200,872.

There were cleaned during the year 118,942.2 miles of
strects and 195,090 private alleys; also 1,090,731 sewer
inlets, from which there were removed 189,735 cart loads
of dirt. From the buildings there were removed 617,847
cart loads of ashes and 29,963 cart loads of dry waste.

The decrease in the mileage of streets cleaned in com-
parison with the former year was owing to the unfavorable
condition of the weather caused by incessant snows and
rains at certain periods of the year, which, for days at a
time, interfered with the cleaning of streets.

The decrease in the number of loads of ashes removed in
comparison with the previous year, was by reason of the
scarcity of coal due to the strike in the coal region.

There were removed and disposed of in a sanitary man-
ner, 279,333 cart loads of kitchen garbage and 17,032 dead
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animals. From the footways of bridges spanning the
Schuylkill river and from the streets in the business center
of the City, there were removed 7,136 single cart loads and
2,421 double cart loads of snow at a cost of $11,351.08.

These figures will give an idea of the amount of work
done under the supervision of this Bureau, and yet there
were received only 2,703 complaints of all kinds. This
attests the efficiency of the Bureau and the satisfactory
manner in which the work was performed.

The Department has been very exacting during the year
and imposed penalties for neglect by contractors amounting
to $9,918. | ,

Contracts have been awarded to the lowest responsible
bidders for cleaning streets, inlets and alleys, removing
ashes, etc., for the year 1903, for the sum of $693,850,
which is $27,040 less than the contract price for the year
1902. This is not owing to any decrease in the amount of
work to be done, but to active competition among bidders.

The large amount of repaving of streets with improved
pavements, the laying of water mains, the building of
sewers, the opening of street pavements by the United Gas
Improvement Company for the laying of pipe and im-
provements to their service, the construction of conduits
by the Keystone and Bell Telephone Companies for the
extensions to their systems, together with the erection of
4,674 new buildings, has rendered the work of keeping the
streets clean, more difficult than usual.

The following is a statement in detail of the operations
of the Bureau of Street Cleaning during the year 1902;
also the totals for the years 1899, 1900 and 1901:



Total Work during the Year 1902.

CLEANED. REMOVED.
- — — - Nun}ber
O
DISTRICTS. ) Market Snow Number Nuuser or Loaps. oom;:)lmnts
quares eys. nlets. rossings. rom rire [o} ea i
S All Inlets C Houses, f Plugl: Af:ill)nag all kinds.
’ Dirt. Ashes. |Dry Waste.! Garbage.
First cooveeninnieen.. 349,752 51,272 194,336 92,712 622 1 3,053 3,131 42,409 110,523 5,181 43,473 425
Second.............. 336,016 52,409 198,930 98,078 1,240 i 3230 3,271 486,090 107,118 5,853 46,297 899
Third........ 272,842 18,611 98,388 59,924 280 2,899 3,402 14,072 56,934 3,380 61,383 306
Fourth .............. 509,424 41,085 427,908 63,613 |............ ) 1,711 3,854 51,560 175,764 5,570 67,799 488
Fifth.......ooooeie 407,671 31,713 151,497 51,968 |............ ! 913 3,374 23,86y 167,508 9,979 60,381 478
Sixth, c.uvvernovennn. B2 |eennnn... 29,672 6,96 |...en..... e . T35 |eeeeeeeeiid o, e, . 17
Total 1902 ... ..... 1,899,422 195,090 1,090.731 373,255 2,142 ‘ 14,528 17,032 189,735 617,847 29,963 279,333 2,703
Total 1901 ....... 2,046,139 173,387 1,034,329 127,481 2,123 4,295 14,753 178,495 639,883 30,472 252,238 10,668
Total 1900....... 2,154,610 |*........... 1,128,423 261,790 2,174 | 17,548 10,532 192,125 568,638 15,253 224,256 3,248
Total 1899....... 2,048,454 (*......... .| 1,411,787 501,070 2,156 ‘ 22,817 8,702 202,799 625,459 |............ 199,357 2,222

* Prior to the year 1901 the cleaning of alleys was not under the jurisdietion of the Department of Public Works.
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Bureau of Gas.

~ Prior to December 1, 1897, the gas works were managed
directly by the municipality under the supervision of the
Bureau of Gas. When the lease of the works to The United
Gas Improvement Company became operative, it modified
decidedly the City’s position with respect to the gas supply.

The duties of the Bureau of Gas, which was reorgan-
ized June 1, 1899, under authority of ordinance of Coun-
cils, approved March 29, 1899, are directed exclusively
towards the enforcement of the terms of the lease. This
covers the examination of all meters in dispute, but more
especially the maintenance of the quality of gas supplied,
which, at all times must be equal in illuminating power
to 22 standard sperm candles.

The inspection of the gas at the testing station shows
that the standard of illumination has been fully main-
tained. The average candle power of the tests was as

follows:
Candle power.

JANUATY tovinnnnnriiineneereeecennansssocsonsoncns 22.79
February ccccoeeeriiniiraeeceienieneeneeecsnnnnnees 23.10
. . ] 23.00
7 3 5 1 22.98
1 2 23.22
JUNE .oniiiiiiiiiitetttiiitiiettiieitiacatasnenannas 23.01
JULY oiiii ittt ittt aa, 22.98
7 N 2 1 22.95
September cooviiiiiiiiiiiiiiiiiii it iiiii s 23.01
L8 1 0 o 23.10
November ........c.ciiiiiiiiiiiiiiiiiiiiineneanen 22.92
December ...ovviirniiieiriiiiiieeeiiiensscoconanns 22.84
Maximum monthly average ..........c.c.ovvuiennn. 23.22
Minimum monthly average ........coocoviiuiinennnn 22.79

The results of the above tests indicate the uniformity
which characterizes the illuminating quality of the gas
supplied.
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The Chief Inspector of Meters reports that the gas, when
subjected to chemieal analysis, exhibits the following aver-
age compositions:

Carbon Di-oxide .........ccovevvunnnnne 2.89 per cent.
IHuminants co.ooevvviiiiiiieierenninnss 11.61 per cent.
OXYZED tivvviineerercesneesnsnnsnnnsanns 0.60 per cent.
Hydrogen .......ccevevieienineencnncnes 32.70 per cent.
Carbon Mon-oxide .........coivvinennnns 21.20 per cent.
Methane ......coiiieieiieeiiinnnnnnnnns 26.30 per cent.
Nitrogen ........ccevivieeiinnennnnannns 4.70 per cent.

100.00 per cent.

Twenty-three requests were received during the year for
the inspection of meters. In each case an examination was
made and eighteen were found to be registering fast and
five slow.

In view of the increased consumption of gas, the numbez
of requests received for the examination of meters was
astonishingly small.

It would be difficult to determine exactly how far gas
has been substituted for coal by reason of the strike in the
coal regions, but it has undoubtedly been relied upon by a
great many consumers, and has contributed immeasurably
to the relief of many, who, without the aid of sufficient gas
for heating and cooking purposes, would have been in dire
distress. For this reason the increased consumption of
gas during the past year has been extraordinary. The de-
mand of the public has been promptly and successfully met
by the company, which not only furnished a sufficient
supply of gas to meet the emergency, but also of a quality
never below the standard prescribed by the lease.

The expense of operating this Bureau is provided for in
the lease of The United Gas Improvement Company, which
requires said company to deposit annually in the City
Treasury, $10,000, which, in turn, is appropriated by
Councils to the Bureau of Gas, so that the inspection of the
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gas supply does not involve the City in any expense. The
appropriation of $10,000 was all expended during the
past year.

Bureau of Lighting.

The lighting of the City with gas and gasoline is under
the supervision of this Bureau. The electric lighting, for
technical purposes, is under the direction of the Chief of
Electrical Bureau.

The total number of lamps lighted and under the super-
vision of the Bureau of Lighting on December 31, 1902,
was 33,409, divided as follows:

Gas lamps maintained by The United Gas Improvement

COIMPANY teveererseesssncesssessssnsssescsonssssscsns 20,677
Gasoline lamps furnished by the Pennsylvania Globe Gas

Light Company .......coivieieeeeccorsoneseacesesoncs 12,534
Gas lamps maintained by the Northern Liberties Gas Com-

PANY ttetiioeronteernnerioassectosscacsasonsasssasane 5
Gas lamps maintained by Department of Charities and

COrrection .v.cvieiiviieiieeiesierenecnesncsnanencnnnns 123

In addition to the number enumerated in the above
statement, there are 9,376 electric arc lights under the care
of the Department of Public Safety (Electrical Bureau),
and fifty arc lights maintained by the Board of Directors
of City Trusts and located on Delaware avenue, and Front
street, between Vine and South streets. '

The total number of lighted lamps of all descriptions on
December 31, 1901, was 44,011; on December 31, 1902,
42,835; a decrease of 1,176.

This decrease is due to the introduction of the Welsbach
incandescent gasoline lamp, authorized by ordinance of
Councils approved December 20, 1901, which provided for
the erection of this improved lamp, conditioned that the
cost of lighting should not exceed the amount appropriated
for the year.
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To comply with the conditions of the ordinance, it was
necessary to discontinue a large number of the plate burner
gasoline lamps and substitute in their place a less number
of the improved Welsbach gasoline lamps.

On January 1, 1902, there were 14,355 plate burner
gasoline lamps; of this number 7,298 were discontinued
during the year and 5,477 Welsbach incandescent gasoline
lamps substituted for them, causing a decrease in the num-
ber of gasoline lamps of 1821. From this should be de-
ducted 302 new gas lamps and 343 electric lights erected
during the year, which explains the decrease hereinbefore
referred to.

The Welsbach incandescent lamps are of 60 candle power
and were placed on roads and streets which are now better
and more satisfactorily lighted than they were with the
greater number of the old style plate burner lamps.

The increase in the number of new gas lamps erected
annually is comparatively small, and is due to the fact that
The United Gas Improvement Company, under the terms
of its lease with the City is required to erect only three
hundred new gas lamps each year. This number is en-
tirely too small to meet the demands for public lights re-
quired by the erection of new buildings and the extension
of streets; and were it not for the fact that the Department
has arranged with The United Gas Improvement Com-
pany to discontinue the lighting of all gas lamps in close
proximity to electric lights and to re-erect them on streets
where there are no gas lamps, many of our streets would be
in darkness. Under this mutual arrangement, six hundred
and sixty-eight discontinued gas lamps were relocated in
other places during the year.

The gasoline lamps under the care of the Pennsylvania
Globe Gas Light Company and the gas lamps under the
care of The United Gas Improvement Company, have
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been lighted, extinguished and maintained in a thoroughly
satisfactory manner.

The following comparative statement shows the number
of gas and gasoline lamps, also the expenditures of the
Bureau of Lighting during the years 1899, 1900, 1901
and 1902:



1899. 1900. 1901. 1902,
Number of [ Cost during, Number of | Cost during | Number of | Cost during | Number of | Cost during
Lamps. the year. Lamps. the year. Lamps. the year. mps. the year.
Gas lamps maintained by The|
United Gas Improvement!
CompaNY-..ccvuueereeinnaansas *19,922 .. ...l *20,137 [...ciiieinnnn. *20,405 |.......... s *20,798
Gasoline lamps.,...........e.v.e 13,314 | $279,559 61 13,966 | $286,268 59 14,355 : $208,388 14 12,534 $304,724 93
Gas lamps supplied by the
Northern Liberties Gas Com-
<3 92 1,858 44 80 1,693 13 ™ 1,687 97 75 1,528 48
Gas lamps maintained by the !
Bureau of Correction........ *236 el *28B1 e 281 | *23
Salaries and office expenses....|.............. 5758 44 |........... e 6,572 20 ve veetaees 639346 .............. | 10,489 54
— —_— —— | — - __“ ——
| i
Total......oovvevvnnnnnn, 33,564 | $287,176 49 | 34,414 | $294,533 92 35,158 | $306,364 57 ‘ 33,638 $316,742 95
1
* Not lighted because of proximity to electric lights.
1899 1900 1901 1902
Under care of The United Gas Improvement Company...... 180 166 122 121
Under care of Bureau of Correction............ ceenen [N 108 108 108 108

8L
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City Ice Boats.

The season of 1901-02 was a very trying one to the City
Tce Boats. They were in continuous active service thirty-
eight days and nights, to keep the channel of the Delaware
river open for navigation.

During the early part of February, the ice in the river
became so heavy and thick and packed to such an extent,
as to make the river impassable to vessels unassisted by the
City Ice Boats; by their constant trips and efficient service,
the channel of the river was kept open so that the shipping
interests suffered but little interruption from this source.

The severe duty to which the boats were subjected neces-
sitated extensive repairs to the wheels and decks; also re-
pairs to the boilers on Boat No. 3 and to the engines on
Boats Nos. 2 and 3, and other repairs of a general char-
acter, all of which were made during the past summer and
the boats are now in condition for work when needed.

There were expended for repairs and general mainten-
ance, $27,223.64; and $477.80 received from the sale of
old material and towage, was paid into the City Treasury.

The general condition of all three boats is such that if
they are to be continued in service, extensive repairs must
be made at an early date. The decks of all the boats need

" renewing. Boats Nos. 2 and 3 require new stacks; the
boilers on Boat No. 2, which are thirty-four years old, must
be replaced by new ones.

For the year 1903, Councils have appropriated $25,000
for repairs to Boat No. 2. This amount will be applied to
building new boilers, but before they can be installed, the
old boilers must be taken out, which will necessitate the
complete dismantling and tearing apart of the boat and will
mean a complete rebuilding, as the old material will not
be fit to replace. To place the new boilers and complete
the rebuilding of the boat will require an additional sum
of about $35,000, and it is to be hoped that Councils will
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provide this additional appropriation, in order that the
rebuilding of this boat may be completed before its services
are required next season.

The following tables give a comparative summary of the
receipts and expenditures of the City Ice Boats for the
years 1899, 1900, 1901 and 1902:

1899. | 1900. 1901. 1902
Amount received for towage and ‘
assistance rendered...............[voe000eenenn $1,250 00 $500 00 $444 70
Amount received for sale of old
TBREEIAL. s vseeevnerrer e % smes|  ew| s 10

Total paid to City Treasurer. $72 45 | $1,315 39 $558 60 $477 80

1899. 1200. 1901. 1902.

Total amount of warrants drawn..| $20,834 70 | $29,940 C5 | $37,621 80 | $27.233 64
Deduct cash paid City Treasurer... 72 45 1,315 39 558 60 477 80

" Totale.eiiuieininnnnn... ....| 920,762 25 | $28,633 66 | $37,063 20 | 26,745 84

Director’s Office.

The work of the Director’s office grows with the increase
in the operations of the several Bureaus. During the past
four years, the correspondence and papers filed in this
office relating to the business in the Bureaus of the Depart-
ment have increased more than one hundred per cent. All
contracts in the several Bureaus, as well as pay rolls and
bills for work done or material and supplies furnished, are
audited in this office. The execution of the works per-
formed by this Department require a great amount of de-
tail to be followed continuously, in order to secure the best
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results to the City and to prevent delay in the progress
and completion of the work.

The work accomplished during the past four years which
is without parallel in importance and extent, as compared
with that of any previous four years, justifies me in saying
‘that the liberal appropriations made by Councils which
enabled so many improvements to be made, were judicious.
The works completed have been of direct benefit to the
public, and those under construction will assist in the
future advancement and prosperity of the City.

The appropriations, receipts and expenditures of the
Department of Public Works for the year 1902, are set
forth in the following table in detail by Bureaus, and in
totals for the years 1899, 1900 and 1901:

9w
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The following is a comparative summary of the expend-

itures of the Director’s office for the years 1899, 1900, 1901
and 1902:

,_.......llmn.

~

1899.

1900.

1901.

19032.

Salaries

Keep of horses.............. .
Printing, stationery,eto......

gmaement of Plnltdel-
ia Gas Works.............

To pay bills for gas pipe, etc..

Topay Pennsylvania Railroad
Company for expenses in-
curred in removing debris
washed upon tracksat Pow-'
elton avenue, and for ex-!
gemea in repairing round:

ouse and tracks at Thirty-
first and Powelton avenue..

To reimburse John J. Cassidy
for gas pipe paid for by him.

To pay a verdict obtained
against Thos. L. Hicks and

Patrick MeGlnn ............. .

$20,420 00
1,400 00
2,438 42

3,750 00
485 79

$20,560 00
1,390 00
3,358 97

175 50

436 03

$20,447 50
1,100 00
3,367 05

$20,860 00
1,400 00
2,356 30

$27,901 91

$24,915 50

$24,004 85

24,016 39
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Statement of the Appropriations, Expenditures, etc., of
the Department of Public Works for the years 1899,
1900, 1901 and 1902.

APPROPRIATIONS, TRANSFERS, ETC.
1899 .eiverrcncrccccsacsascsnrssarsscnnscnassssssss 912,505,122 89
1900 ...covecececccccccnccncciocsccncassanssessssss 13,329,310 94
1901 ..ccvceccccocccasoscsccorcscsssscssscaseccssane 15,528,237 93
1902 ..ceiieceeccscrrccsrcrccccssresacatsissoncnnnns 11,189,035 23

TOtal cveeeencrrccorecrcarscenncnncnsncseess $52,641,706 98
Deduct amount transferred from ............. 861,441 77

$51,780,265 21
EXPENDITURES.

BALARIES, WAGES, MATERIAL, SUPPLIES, MAINTENANCE, ETC.

1899 ..cccveecccscccccnccccccccnnessss $3,873,264 27
1900 c.ccccoccvncnccccccccnscccccccees 4,180,794 20
1901 .icccevennreccccccecesscccceenes 3,840,726 00

1002 .eiieecccccccsscncrnccccoresassss 4,318,791 98
—— $16,213,576 45

EXTENBIONS OR PERMANENT IMPROVEMENTS.,

1899 ..iiierncccnnccnrnccenccconcess. $3,878,445 29
1900 ..c.cvcvccccccccncccsscccccecssss 4,738,794 88
1901 .ccieciencccccccscncccncccccsccess 5,334,844 46

1002 cuuveeeeennneeenennneeenanneeess 7,882,487 54
—_—  $21,834,572 17

Total expenditures .....ccoccoceennceses.. $38,048,148 62

AMOUNT UNEXPENDED AT CLOSE OF YEAR AND MERGED.

1899 ..civecccccennncntiniiinenns eee.s  $96,761 T3
1800 ..iienceeneeccnacennrccensannrans 46,519 89
1901 ticieencenccranecnanenes teeesen .. 38,186 69

1902 ..eeiiiienicnnrnnnnns teeeccsnnnan 34,446 73
—_— 215,915 04
Amount unexpended December 31, 1902, and

carried forward ........... Ceeeesesaeas ... 13,516,201 58

$51,780,265 21
RECEIPTS.
1899 .....eeiiiiennnnn Ceeteeertietetneettennnnns «ooo $3,436,848 44

1900 . ieeeiinenininennnnans ceseceseeen cenceens sesess 3,580,451 18
1901 .ovveeeeececenenacncanonas feereseeseesatananns 3,651,200 20
1902 ..... teeteeserens T R ceseseas 3,779,304 62

$14,447,804 44
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The following is an abstract from the ordinance making
an appropriation to this Department for the year 1903,
with a statement of the balances available from previous
years for work ordered and for which contracts have been
executed :

I cannot close this report without referring to the effi-
cient services of the employees of this Department. To
my Assistant, Chiefs of Bureaus and others, I tender my
acknowledgments for the able support they have given me
in my efforts to secure satisfactory and honest service for
the City. I do not believe any establishment, either public
or private, can claim a more earnest and faithful set of
officers and employees.

Having completed the last report which it shall be my
duty and privilege as Director of the Department of Public
Works to make to you as Mayor of the City of Philadel-
phia, I have to again express to you the gratification it has
been to me that during the four years of office, your earnest
support has always been accorded me and to thank you for
the confidence reposed in me.
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In anticipation of your retirement from the office of
Mayor to private life, I wish you many years of continued
health and happiness.

Respectfully submitted,
WM. C. HADDOCK,
N Director.
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OFFICERS

OF THE

BUREAU oF WATER

Chief,
FRANK L. HAND.
General Superintendent,
ALLEN J. FULLER.
Chief Clerk,
J. T. HICKMAN.
Assistants to Chief,

WILLIAM WHITBY, H. J. JOHNSON.

Correspondence Clerk, P. DE HAVEN.
Chief Draughtsman,
JOHN E. CODMAN.

Draughtsmen,
Martin Murphy, James H. Hand, Jr.,
John R. Gorman, Charles B. F. Waller,
Henry L. Lentz. Joseph D. Austin.

Assistants to Chief Clerk,

Thomas Spence, A. H. Raven.

10

Time Clerk—Wm. J. Innes.
Olerk—George G. Whitby.

Assistant Clerk—Kennedy McNeal.
Search Clerk—John S. Todd.
Assistant Search Clerk—John J. Maxwell.
Assigtant Clerk—John J. Barney.

Pipe Inspector—Theodore S. S. Baker.
Pipe Clerk—Charles H. Pyrah.
Messenger—Haines Lewis.
Janitor—David Richards.
Watchman—James Robinson.
Watchman—George Harper.
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Telephone Operators,

Jennie M. Hannings,

Permit Clerk—Thomas Orr.

Calvin Cramer.

Assistant Permit Clerk—Chas. H. Russell.

Chief Inspector—Edward Harshaw.

Ingpectors,
Wm. A. Agnew,
Lewis Obermiller,
Theo. Yeager,
Jas. Buchanan,
George Crook,
Henry Homiller,
Wm. J. Reed,
John Van Dusen, Sr.,
George Hoffman,
John MeGrory,
Harry J. Stone,

John A. Brown,
George W. Eckert,
Frank Sloan,
George Spence,
Hillary Connor,
Harrison D. Bates,
Owen Jones,

Thos. G. Morris,
John T. Gault,
Robert M. Snyder,
Chas. W. Wells.

W orks--General.

Assistant to General Superintendent—\Wm. Laumaster.

Clerk and Paymaster—Frank Hohlfeld.

Assistant Clerk—John B. Wright.

Foreman Machinist—Robert Bromiley.
Foreman Bricklayer—Lewis Myers.
Foreman Carpenter—Henry Guest.
Foreman Plumber—Chas. H. Green.
Foreman Stonemason—Michael Farrell.
Foreman Painter—Joseph Work.
Foreman Rigger—Lewis Pederson.
Foreman Laborer—Wm. Calhoun.

Foremen of Repairs,

Edwin Hamm, D. H. Rose,

E. N. Sampson.

General Storekeeper—John A. Acker.

Storekeepers,

Daniel D. Todd,

Wm. F. Glenn.

Electrician—Henry F. Morgan.

Lineman—D. McDougall.



91

CONSTRUCTION AND REPAIR SHOP, Twelfth and Reed Sts.

Superintendent of Shop—James H. Dean.
Clerk—Morris P. Getz.
Watchman—John W. Watkins.

Purveyors’ Districts.
First District Office, 1120 Wharton street.

Purveyor—Charles T. Erichson.

Clerk—Wm. J. Mackey. *

Assistant Clerk—James McCracken.
General Foreman—Thos. Preston.
Foreman of Repairs—W. W. Wellington.
Hydrant Inspector—James Preston.
Watchman—John H. Peterson.

Second District Office, 918 Cherry street.
Purveyor—David A. Craig.

Clerk—William J. McKee.

Assistant Clerk—:Fred. J. Gheen.

General Foreman—>Michael Young, to April 1, 1901.
Foreman of Repairs—Edw. Homan.

Hydrant Inspector—Robert S. Hughes.
Watchman—J. D. Kirkpatrick.

Third District Office, Beach sﬁeet and Susquehanna avenu.
Purveyor—Charles J. Lowry.

Clerk—J. A. Spanagle.
Assistant Clerk—Milton Fredericks.

. General Foreman—Elias Abrams.
General Foreman—James Hutchinson.
Foreman of Repairs—Wm. P. Yetter.
Hydrant Inspector—Thos. P. Cowden.
Hydrant Inspector—Henry Flake.
Hydrant Inspector—Wm. Gerstner.
Hydrant Inspector—Jno. R. Horn.
Watchman—Jas. H. Jebbs.



92

Fourth District Office, Twenty-sixth and Master streeta.
Purveyor—John Montgomery.

Clerk—Philip S. Thomas.

Agsistant Clerk—Jay T. Wilson.
Assistant Clerk—Wm. W. Davis.
General Foreman—George W. Showaker.
Foreman of Repairs—John Richards.
Yardman—Thos. F. Kelley.

Hydrant Inspector—Wilson Lancaster.
Hydrant Inspector—John C. Smith.
Watchman—James S. Fleet.

Fifth District Office, 4377 Manayunk avenue.
Purveyor—Charles T. Preston.

Clerk—F. J. Cornman.

General Foreman—Wm. H. Dawson.
Foreman of Repairs—George Rittenhouse.
Hydrant Inspector—Jos. R. Gardy.

Sixth District Office, Town Hall, Germantown.,
Purveyor—George W. Bardens.

Clerk—Robert Howat.

Agsistant Clerk—R. M. J. Livezey.
General Foreman—Jos. B. Fowler.
Foreman of Repairs—John L. Cameron.
Hydrant Inspector—Geo. W. Clemens.

Seventh District Office, Thirtieth and South streets.
Purveyor—Michael Young.

Clerk—John F. Mahaun.
Assistant Clerk—Jas. S. Ashworth.
General Foreman—Jas. H. Tawney.
Watchman—John C. Bishop.
Watchman—Jacob H. Boon.
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WATER SUPPLY

Philadelphia, January 19, 1908.

Wizziam C. Happock, Esq.,
Director, Department of Public Works.

Diear Str:—1I have the honor to submit the following
report of operations connected with the Bureau of Water
for the year 1902:

The past year has witnessed many unusual and import-
ant events affecting the interests of this Bureau.

In January last, part of the pumping machinery at four
of our stations was submerged during a freshet in the
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Schuylkill river, and considerable damage was done there-
by to the buildings and grounds.

On February 23, the Schuylkill was again swollen by
heavy rains, and a section of the Flat Rock dam was
washed away.

This was followed a few days later by a third flood,
which increased the crevasse in the dam to about eighty
feet in length and approximately from four to eight feet
in depth, thereby endangering the operation of the Shaw-
mont Pumping Station, upon which Manayunk, Roxbor-
ough and Germantown depend for their water supply.

Early in May, a strike of the anthracite coal miners
took place, in consequence of which, owing to our inability
to obtain a supply of hard coal, we were obliged to sub-
stitute—and to adapt all our stations to the use of—
bituminous coal. This change increased the cost of fuel,
during the period of the strike, 45 per cent.

On August 12, the first filtered water from the Lower
Roxborough filter plant was turned into the Manayunk
district above Green lane, between Silverwood and Main
streets.

Additional sections were, from time to time, added
thereto, until August 27, when the full supply intended to
be drawn from these filters, for the lower levels of Mana-
yunk, was turned on, and that section of the City has since
had an abundance of pure and wholesome water.

On September 27, the first filtered water (from the same
source) was turned into the lower end of the Germantown
district, and within a short time thereafter all of the ter-
- ritory between Wissahickon avenue and Chew street, and
between Nicetown lane and Chelten avenue, was similarly
supplied.

The extension of the filtered water supply to other dis-
tricts is dependent upon the construction of additional filter
basins and the necessary appurtenances. This is a matter
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that comes under the jurisdiction of the Bureau of Filtra-
tion (created by ordinance of Councils on July 18, 1902),
and will receive the attention of Mr. John W. Hill, Chief
Engineer of that Bureau, who will make further reference
to it in his report of the operations in connection therewith.

The work of laying the independent fire mains was com-
pleted, and, on September 15, the mains were subjected to
a final test, under the supervision of a committee repre-
senting the Board of Fire Underwriters’ Association.
Later they were practically tested by actual service, which
effectually demonstrated the high efficiency of this system
for fighting fires.
- A very important matter, and one for serious considera-
tion, is the great increase in the eonsumption of water
during the past year, our experience in this connection
proving conclusively that the pumping capacity of all our
works, with the exception of that at the Belmont Station,
is inadequate to supply the demands for water during
periods of extremely hot or cold weather. Provision must,
therefore, be made to meet this deficiency, either by an
increase in the pumpage capacity, or by a limitation in
the quantity of water supplied to the consumers.

In default of any probability of action being taken to
adopt the last-named course, I earnestly recommend that
immediate provision be made for the following urgent re-

-quirements :
Shawmont Station:
Two 5-million gallon pumping engines .......... $75,000
Eight steam boilers ............. SETRETRPPPRPPRR 48,000
Boiler house and stack ......covvvviineviiiinnaes 35,000
$158,000
Belmont High Service Station:
‘One 5-million gallon pumping engine ............ $26,000
Frankford Station:
Three steam boilers .......coovivviiiennnnennns 518,500
Addition to boiler house ........cevvveevininans 7,500
$26,000

B 0 7 $210,000
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I also here beg to repeat the recommendation made in
my reports for the years 1900 and 1901, relative to the
needed repairs to the wheel house at Fairmount Station;
the construction of a tower around the standpipe at
George’s Hill; the erection of a storehouse at 918 Cherry
street, and the necessary buildings for office, stable and
shop at the new Seventh District yard, Parkside avenue
above Belmont avenue:

“For a long time the roof of the old wheel-house at the
Fairmount station has been in a leaky condition, and
although many attempts have been made to stop this leak-
.age, even to the extent of putting an entire new outer cov-
ering on it several times, it was found to be impossible,
owing either to the expansion and contraction of the iron
beams, or to the vibration caused by the running of the
turbine wheels, to prevent the percolation of water through
the roof during, and for some time following, rainy
weather. As a result, the engine room and pumps are now
in a most deplorable condition.

“Another important construction which should receive
immediate attention is the building of a tower to protect,
as well as to conceal from view, the conspicuous and un-
sightly standpipe located on the summit of George’s Hill.

“When permission to construct this standpipe was ob-
tained from the Commissioners of Fairmount Park, it was
granted only after a full understanding with the Commis-
sioners that the pipe would eventually be enclosed in a
substantial masonry structure of architectural merit, and
subject to the approval of these gentlemen.

“Some years ago plans were prepared for this work and
bids advertised for, but the amount named by the lowest
bidder was considered too high, and the contract therefor
was not awarded. I am therefore having new plans pre-
pared, with a view, if possible, of bringing the cost within
reasonable limit. Upon completion of these plans they
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will be submitted to you for such action as you may deem
proper in the premises.

“T would also call your attention to the necessity for a
general storehouse, to which all small stores, material, ete.,
could be shipped, examined and entered of record, and
from which they could be disbursed with greater prompt-
ness and accuracy than is possible under the present con-
ditions, which are as follows:

“Part of these goods are sent to our storehouse at the
Spring Garden Pumping Station, but a very large portion
of them are delivered, by the contractors, at the various
pumping stations and at the several Purveyors’ District
yards, and this arrangement renders it impossible, with
our limited clerical force, to keep a proper check and ac-
count of the disposition of the goods received. :

“A storehouse of ample proportions should be erected
in a central location, and for such purpose I would recom-
mend the purchase of property adjoining the Second Dis-
trict office and yard, No. 918 Cherry street, on which (and
including the premises now occupied by the Second Dis-
trict office, etc.), a warehouse and stable could be bufilt,
suitable for the purposes and requirements of the Bureau.

“The construction of a warehouse as above proposed
would permit the use of the present storehouse at the
Spring Garden station for a meter shop. Such a shop is
absolutely necessary for the proper conduct of the meter
business, every detail of which should receive prompt and
careful attention. The necessary checking of this work
cannot be accomplished with accuracy and despatch when
it is performed under several heads and with the materials
scattered in various parts of the City, as is now the case.
It is also found that, even with the limited extent to which
the use of water meters is permitted in this City, a shop
conveniently located, for the repairing and storing of
meters and the distribution of the work throughout the

.
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City, is absolutely necessary for the perfect and satisfac-
tory management of this branch of the service.” See pages
64 and 65, Annual Report for 1900.)

“Provision was made by ordinance of Councils for the
creation of an additional Purveyor’s District, to be known
as the Seventh District * * * *

“The Seventh District covers the Twenty-fourth, Twen-
ty-seventh, Thirty-fourth and Fortieth Wards, formerly
part of the Second District, and the latter has been in-
creased by the addition of the Eleventh, Twelfth, Thir-
teenth, Fourteenth, Sixteenth and Seventeenth Wards,
taken from the Third and Fourth Districts.

“A new district vard, located on the south side of Park-
side avenue, west of Belmont avenue, has been provided
for the storage of materials, etc. Plans for the erection
therein of an office, stable, wagon shed and repair shop
have been prepared, and I earnestly recommend their im-
mediate construction so as to provide for the necessary
housing and proper means to transact the business of this

district.” (See pages 90 and 91, Annual Report for 1901.)

In Addition to the above, a new shed over the coal bins
at the Belmont Pumping Station is needed, the old one
having been destroyed by fire. The estimated cost of this
work is $4,500.

Revenue Collected.

The total collections during the year 1902, and the in-
creased amount as compared with that for 1901, were as
follows:

Water rents ......cciviieiriiiiieecerenennanceenanans $3,032,411 57
Meter Tents ...vivieeerieeennseeseencseesnsceannnnns 226,684 10
FLOMEAZE «vveeerraeanerunesneeesneennemnerneesnonss 100,710 50
Amount collected by City Solicitor ................. 36,692 92
Penalties ...cuoviiniiinineenirenereceeaneonnanennnes 37,951 64

New connections ...... St teetetttatecenenatanaann 11,246 00
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Searches .....occiviviiinereiisessesosessnncssaansens  $2,914 00
Miscellaneous ...... 10,479 99

Total collections for 1902 ...........ccevevee....$3,459,090 72

Total collections for 1901 ............ weeseeeses 3,331,437 45
Net increase .........ccoc... eecensseeeaeeas. $127,653 27

The total collections for the four years ending Decem-
ber 31, 1902, as compared with the previous corresponding
period ending December 31, 1898, are as follows:

1895 . .iniiiieniee it veee...$2,820,857 17

1896 irenereneiineninierneaeaeaanas ceeeee.. 2,879,133 26
1897 wereieririiirnenanaeaans e eeereeeeeeaen.. 2,971,357 52
1898 tiiriniriiiriienaenns e eeteeeieaeaa, .. 3,065,665 86

b 3 7Y S $11,746,013 81
1899 vuvenininnnnnnn. e, ceeeeeen....$3,123,954 20
1900 .« ueeeeeeeeeneneteier et raienenaaan 3,249,195 24
1901 wveeerernenenenenarnenennns s v.... 3,331,437 45
1902 ........ e e 3,459,090 72

Total ..... e e, $13,163,677 61

11,746,013 81
. —_—
Showing an increase in the amount col-
lected during the latter period of ........$1,417,663 80

Ezxpenditures.

The expenditures for maintenance, service mains,
etC., Were ......eeeeveens eeteeteesenanaeaeas.. $1,668,201 76

The expenditures for improvements and extensions
WETE tvvrenonsnonnnonnnns eeeeeascnstserenanann 4,843,733 07
Total expenditures during 1902 ............ $6,511,934 83

The total expenditures for maintenance and exten-
sions during 1899, 1900, 1901 and 1902, were..... $12,427,708 74
Total expenditures 1895, 1896, 1897 and 1898........ 6,883,986 14

Total increase of expenditures for period
1899 to 1902, inclusive ..... e eeeeenean $5,543,722 60

442937
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The increase of expenditures during the four years end-
ing December 31, 1902, amounting to $5,543,722.50 over
and above the amount expended in the preceding four
years, was due principally to the large items required for
the construction of filter basins and the laying of distribut-
ing mains therefor. Also, for the laying of independent
fire mains; for additions to the engine and boiler houses,
pumping machinery, boilers, and other important struc-
tures that were necessary to meet the increasing demands
for water.

Net Earnings of the Water Bureau.

The total revenue from water rents, etc., from the

installation of the water works up to Decem-

ber 31, 1902, WS ..ccvteietienercrscscnnnssscnns $80,203,896 29
The total expemditures for maintenance and con-

struction, including the amounts paid from 1899

to 1902, inclusive, for the Improvement, Exten-

sion and Filtration of the Water Supply, were. .$56,498,869 59
Net profit earned by the Water Bureau from the in-

stallation of the water works up to December

31, 1902, WAS .eviiuiiiintienasiinecsenccnnscans $23,705,026 70

Increased Consumption.

The total -consumption of water throughout the City
during 1902 was 114,607,314,362 gallons, or at an aver-
age rate of 313,992,642 gallons per day—an increase, as
compared with that of last year, of 12,416,273,669 gallons,
or of 34,017,188 gallons per day.

- The average per capita consumption was 232.7 gallons
—an increase, as compared with that of 1901, of 20.8
gallons. :
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This great increase was distributed throughout the City,
from our several systems, as follows:

Average daily Average in-  Percentage

Distribution consumption crease in of increase

System. in million million gal- in each -
gallons. lons per day. system.
Belmont .......... 31,459,208 553 1.80
Queen Lane ...... 71,167,145 4.129 6.16
East Park ........ 161,355,205 . 16.215 11.17
Roxborough ...... 19,856,203 4.700 31.03
Frankford ........ 30,154,881 8.420 38.71

From the above it appears that the increase in the Bel-
mont system has been inconsiderable, or less than two per
cent., notwithstanding the fact that extensive building
operations were carried on in that section during the past
year, and that, in addition, large quantities of water were
consumed in the construction of, and for testing, the Bel-
mont filter basins.

The per capita consumption was about 203 gallons per
day.

Of the 4.1 million gallons per day increase in the Queen
lane system, it may be said that this additional quantity
is more apparent than real, for during the past year the
pumps at this station have been in better condition than
heretofore, and they were consequently in operation a
greater number of hours.

Under these circumstances they were able to supply the
Queen lane system with considerable less assistance than
usual from the Spring Garden works, and the increase of
4.1 million gallons per day in the pumpage does not, there-
fore, represent strictly additional consumption in the
Queen lane district, but only pumpage which was formerly
done at the Spring Garden Station.

The daily per capita consumption in the Queen lane
section was approximately 232.7 gallons.

In the division comprising the East Park and Frank-
ford systems, the consumption was materially increased



102

by putting into service a number of new supply mains,
thus adding to the pressures on the distributing pipes, and
correspondingly to the quantity of water consumed (and
wasted) in that section.

The rate of consumption therein was 243 gallons per
capita—an increase of about 16 per cent. during the past
year.

The ouly useful funetion performed by this additional
quantity of water was to give greater pressures on the
service mains, thereby enabling consumers to draw water
in less time on the upper floors of their premises. Thisisa
desirable and necessary feature, especially in localities
where, owing to the low head, it was difficult to obtain a
sufticient supply of water on the upper floors; but it is to
‘be regretted that this ecould not be accomplished by re-
striction of waste throngh leaky water fixtures and by the
turning oftf of those allowed to remain open for no useful
purpese, as was done in many instances during the house-
to-house inspection in 1900 and 1901, when the consump-
tion was materially decreased.

The average consumption in the Roxborough system,
comprising the Twenty-first, Twenty-second, Forty-second,
and parts of the Thirty-third and TFhirty-eighth Wards,
was 197 gallons per capita, but during the last half of
the vear, when the new supply mains were put into service,
this was increased to 2035 gallons per capita, and the last
two months—owing to the extension of the filtered water
system in Germantown and the putting into service of a
new 20-inch supply main—to 243 gallons per capita. The
latter high figure was, however, largely due to increased
waste during the cold weather.

The distribution of water throughout the several water
systems has been satisfactory, and there have been no
serious complaints of a deficiency in the supply due to lack
of pressure on the mains, except, during a very short
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period, in the sections south of Vine street, between the
Delaware and Schuylkill rivers, and north of Vine street
east of Broad. This was remedied, however, by turning on
the supply from the new 48-inch main in Broad street,
between Arch and York streets, and from the new 30-inch
main in Twelfth street and Girard avenue. We have since
had no complaints of shortage of water in these sections.

Coal.

This is the largest and most important item of expense
for materials which enters into the economic management
of the Bureau.

It is delivered in daily allotments, by rail, except the
supply for the Frankford pumping station (which is re-
ceived in boatloads of about 100 tons each), and the total
consumption averages about 500 tons per. day.

Under favorable conditions for traffie, the quantities of
coal stored at the several stations vary from one-half to
the full capacity of the sheds, the latter being as follows:

: Tons. Daysl\’I gl?ptply.
Spring Garden........... ...c.o.... 800 4
Belmont......oovvuvui i 2,500 20
Queen Lane.........cooviiiiuntn 400 3
Roxborough.............oooivn ool 900 8
Frankford............... e 1,400 21
Belmont High Service.......c......... 125 28
Roxborough High Service........... 300 45
Mt. Airy High Service............... 150 45
Chestnut Hill High Service.......... 125 125
Wentz Farm High Service........... 250 150

Any interruption in the deliveries of coal, such as has
occurred from snow blockades and from ice in the river,
or by reason of a strike on the railroads, is a serious
menace to the operation of the works, particularly to that
of our two largest pumping stations, Spring Garden and
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Queen Lane, where the facilities for storage are so inade-
quate as to require a constant watch of the coal pile in
order to guard against a shortage, even under favorable
conditions for its delivery.

I most earnestly recommend that the coal shed at the
Spring Garden Pumping Station be enlarged, and that am-
ple sheds, with the necessary sidings, be constructed to pro-
vide storage room at the Queen Lane Pumping Station.

Also, that a new shed be erected at the Roxborough
Station, where we are now storing coal, to a limited ex-
tent, in an old ice house.

The importance of this matter was fully demonstrated
during the recent prolonged strike of the anthracite min-
ers, when the shipments of hard coal ceased entirely and
it became necessary to go into the open market at once and
make the best arrangements possible for the purchase of
bituminous coal.

This proved to be a difficult matter, and in order to
obtain a sufficient supply to operate the works, the arrange-
ments made were chiefly limited to getting coal, and en-
tering into monthly contracts for its delivery, at what-
ever prices might be demanded by the dealers.

The strike began May 10, but limited quantities of hard
coal continued to be shipped and received for about 10
days thereafter.

The first soft coal arrived at the Spring Garden Pump-
ing Station on May 31, at which time the bins at that sta-
tion, as well as at Queen Lane Station, were practically
empty.

Efforts were made to obtain immediate shipments of
soft coal to all the other pumping stations, in order that
the old supply on hand might be held in reserve for any
contingency that might arise, and had the soft-coal miners
struck, and held out as effectually as the anthracite miners
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did, it is difficult to conceive a condition, due to any hu-
man agency, that would have been more disastrous in its
results. '

. The total quantity of bituminous coal purchased dur-
ing the strike was 77,067 tons, costing $325,750.17.

The additional expense due to the purchase of bitumi-
nous coal, as compared with that for the same number
of tons of anthracite coal at the old contract prices, was
$107,159.91. .

There were many other expenses incidental to the use
of soft coal, such as increased force in the boiler rooms
(coal passers and coal trimmers), and a very large item
for wharfage and unloading from the cars and boats.

All the coal for the supply of the Queen Lane Pump-
ing Station had to be hauled from the boats or from the
railroad siding, both of which are about a quarter of a
mile distant from the pumping station.

The coal bins at the Spring Garden Pumping Station
are not suitably constructed for soft coal, and it was found
necessary to employ men at night to move it from the back
to the front of the bins in order to get it through the shutes.

At Belmont and Roxborough Stations a large part of
the coal was handled from two to three times. This was
also the case, in addition to hauling, at the Frankford Sta-
tion.

The expense due to these items was $41,678.15, which,
with the increased cost per ton mentioned above, gives a
total increase to the Bureau of $148,838.06, resulting
from the six months’ use of bituminous coal.

The following chart (Fig. 1) shows the pumpage from
the rivers by steam power, and the number of tons of coal
consumed in 1902, as compared with that during 1901:

11
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Independent Fire Mains.

The construction of an independent fire main system
for the better protection of the business section of the
City was begun last year, and work thereon has since been
completed as far as the money available for this purpose
would permit.

The portion finished is shown on Fig. 2; also, that
"which remains to be done, including the installation of
a pumping station, with engines and pumps, and a forcing
main, all of which are in course of construction and under
contract to be completed about the middle of the current
year.

The fire main system as now constructed, and covering
effectually about 425 acres in area, consists of the follow-
ing-named mains:

‘Walnut street, from Delaware river, 12-inch............cccceviiiunnnen
Market street, from Delaware avenue, 12-inch.... eee

Market street, from Water street, 16-inch..... ..
Arch street, from Delaware river, 12-inch........
Race street, from Delaware river,12-inch..e............o.00
Juniper street, from Filbert to Arch streets, 12-inch..................

Broad street, from Walnut street to 8. Penn 8quare,12-inch........ 871 ft.
Around City Hall,12-I0Ch......iiiiiiiiiiniiiiiiiiaeeeenecansenossscsnss 2248 ft.
Delaware avenue, from Market to Race streets, 8-inch
Second street, from Walnut to Race streets, 8-inch.......
Fifth street, from Walnut to Race streets, 8-inch.......
Eighth street, from Walnut to Race streets, 8-inch.....
Eleventh street, from Walnut to Race streets, 8-inch..
Fire hydrant connections, 8-inch

Total pipelaid ......c.coviiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiineesnnes

The sizes given above are nominal. The external di-
ameters conform to the standards used by the Water Bu-
reau, and the internal diameters are reduced in propor-
tion to the increased thickness of barrel necessary to give
the required strength.

The straight and the curved pipes are of cast iron and
are flanged at both ends, but owing to the former being
cast vertically, the flanges on the cope ends of these pipes
are reinforced with brackets.
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All flanges are straight-faced and spot-faced around the
bolt holes. The joints are packed with canvas, thoroughly
coated with North Carolina tar, and cover the full width
of the face of the flange.

The straight pipes are 12 feet in length; the curved
pipes, for changing directions and passing obstructions
encountered in the line of work, are from 8 to 16 feet
radii, and the hydrant connections 19 inches radii, all of
which vary in length from 1 to 8 feet, according to require-
ments.

The dimensions of the pipes and bolts are as follows:

Pi1rE. FLaNGES. Bovrs.

Inehss.| Internal |External Thick- | Bolt
nches.| lnterna ernal| piam 1eL” | Cirole Diam, |Leugth
Diam. Diam. - | _ness. . Number. . &

Inch Inches. Inches. Inches. IE::SI:T;'. Inches.|{Inches.

8 (48 9 13% 134 1134 8 1 24
12 1043 137% 174 2% 1534 12 134 54
16 1434 1% | 22% 2% 20 16 134 %

The crosses and tees for connecting laterals or inter-
gsecting pipes are made of cast steel, and in all respects are
of the same diameters as those given above for cast iron
pipes, except that the interior diameters are greater and
the thickness of the flanges is reduced as follows:

8-inch interior diameter, 7} in.; thickness of flange, 1 in.
12-inch interior diameter, 11}} in. ; thickness of flange, 1 in.
16-inch interior diameter, 15§ in.; thickness of flange, 1} in.

The gate valves are of the double dise pattern, with in-
side screws; the bodies are of semi-steel; the gates, valve
seats and screws, of bronze; the 16-inch size being pro-’
vided with by-passes, bolted to the body of the stop with
flanged connections.

The hydrants are of the post pattern and were especially
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designed for this work by the A. P. Smith Manufacturing
Company, of Newark, N. J.

Each hydrant is provided with two 4-inch nozzles, con-
trolled by independent valves, and the main valve of the
hydrant is a solid 8-inch single-faced gate, all of the work-
ing parts being of bronze and so constructed that they can
be taken out for repairs by removing the top of the hydrant.
The body and goose-neck are of semi-steel.

Two styles of expansion joints were used on the mains,
one consisting of a solid sleeve with lead joints, such as is
ordinarily adopted in water works practice for joining the
bead, or cut ends, of cast iron water pipes, and the other
(and by far the greater number used) of the stuffing box
and gland pattern (Fig. 3), in which square flax packing
was used for making the joints water-tight.

Brass air cocks, of the ordinary plug type, but made
extra strong, are placed on all summits in the mains.

Brick chambers, with iron man-hole covers, are con-
structed over all stops and expansion joints, so that repairs
can be easily made and without unnecessary delay.

At the foot of Walnut, Arch and Race streets, the 12-
inch pipes terminate in an enlarged bottle-shaped chamber
(called a fire-boat connection), 36 inches in diameter, the
outer (or river) end of which is flanged, and to which is
bolted a heavy plate, the latter being provided with eight
4-inch nozzles. FEach of these nozzles is controlled by a
check valve within, and so arranged that no water can flow
out of the chamber.

On top of the fire-boat connection there is a 15-inch
flanged opening surmounted by an air chamber 24 inches
in diameter and 6 feet high.

" The fire-boat connection is made of cast steel, the nozzle
and check valves of bronze and the air chamber of %-inch
steel plate.

All pipe and materials forming part of the fire-main
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system were subjected to a hydrostatic pressure of 800
pounds to the square inch at the manufacturers, and to
"another test of 400 pounds to the square inch after being
laid in the ground, in order to insure the integrity of the
completed work.

The total quantity of the various materials, the cost
thereof and of the labor in connection with the work, are
given in the following table (Fig. 4).

The fire main system, as above described, is maintained
under a constant pressure of about 70 pounds to the square
inch, by means of a 12-inch connection to the main which
supplies the City Hall with water by gravity from the
George’s Hill reservoir.

The 12-inch connection is also provided with a check
valve, which permits the water to pass into the fire mains,
but not in the reverse direction.

The principal feature of the gravity supply is to keep
the fire mains primed and ready for instant service at all
times ; but in addition to this it is useful for the extinguish-
ment of incipient fires not exceeding 100 feet in elevation
above the street level.

A complete system of fire boxes, connected by under-
ground wires with the central station at the City Hall, has
been constructed, by means of which quick and direct com-
munication by telephone is insured between the fire boats
stationed on the river front and the immediate vicinity of
any fire which may occur within the boundaries covered by
the independent fire mains.

This telephone system was constructed by the Electrical
Bureau, and the cost of its installation is not included in
* the amounts given in Fig. 4. '

When the independent fire system is in service it is pro-
posed to pump directly into the mains, under a pressure,
as high as may be desired, up to 300 pounds to the square
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inch, and to take the hose streams direct from the fire
hydrants (see Fig. 5).

Until the completion of the pumping station and its
appurtenances, as referred to above, the fire boats “Edwin .
S. Stuart,” “Samuel H. Ashbridge,” and the “Visitor,”
will be utilized to force water into these mains, and one of
them (the “Edwin S. Stuart”) having a pumping capacity
of 9,000 gallons per minute, will be stationed at the Race
street wharf, with eight 4-inch lines of hose attached to
the fire main system, ready for instant service, as shown
in Fig. 6. :

Upon completion of the fire mains between the Delaware
river and Eighth street, a preliminary trial, for the pur-
pose of testing the pumps, mains, hose and hose connec-
tions, was made on April 10, 1902, at Sixth and Race
streets.

This test demonstrated the high efficiency of the system
as a whole, and developed some minor defects, which were
remedied.

A further test was made on May 2, 1902, at Eighth and
Market streets, when, at different times, two, four and six
fire-streams were discharged from one fire hydrant off the
gravity supply ; also, two, four, six and twelve fire-streams,
from two hydrants, with the three fire boats pumping into
the mains. .

With the three fire-boat pumps working at full capacity,
twelve powerful (2-inch nozzle) fire streams were simul-
taneously discharged at a height considerably above the
highest buildings on Market street; but no actual measure-
ments of these streams were taken, as the object of the test
was, as in the former case, entirely for practice and to
insure the integrity of the system while in operation.

On September 15, a third test of the independent fire
main system was made, at Broad and Sansom streets (Fig.
7), distant about 1} miles from the principal fire boat






Fi16. 6.—F1RE Boar ¢ EDWIN S. STUART, WITH EIGHT 4-INCH LINES OF HOSE ATTACHED TO FIRE MAIN SYSTEM.



Fic. 7.—TWwWELVE 2-INCH FIRE STREAMS, DURING TEST MADE BY THE
BoarD oF FIRE UNDERWRITERS.
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on the Delaware river. = This test was made under the
direction and supervision of a committee representing the
Board of Fire Underwriters’ Association, as follows:

Mr. Chas. A. Hexamer, Chairman ; Mr. Chas. Platt, Jr.,
Mr. Herbert Wilmerding, Secretary.

The following table, published by the committee in their
report, shows the results obtained from the several tests
made under their supervision, but in these, as in the pre-
vious trials, the fire-boat pumps were unable to give the
desired maximum pressure of 300 pounds to the square
inch, and this desirable feature of the system will have to
remain in abeyance until the completion of ‘the fire station
at Delaware avenue and Race  street, which will be
equipped with engines and pumps of ample power to be
operated under the desired conditions. =~ - =~ .

The tests, however, have shown that, as now constructed
and with three fire boats forcing water into the mains,
streams discharging in the aggregate from 8,000 to 10,000
gallons per minute, through 200 to 250 feet lengths of
hose, can be concentrated at any point in the district cov-
ered by the system, and that in conjunction with the fire
engine system, supplied from the old water mains, there
is no question as to there now being “ample facilities for
controlling fire.”



Some Results Shown in Exhibition of High Pressure Pipe Line, Philadelphia, under GQravity and Fire
Boat Pressures, September 15, 1902.

FIRe BoaT FIRE BoaT Firg Boar i Hyd Hyd. in
No. of *“STUART.” ‘* ABHBRIDGE."” “Vierror.”  |Hyd.6th' go¥qs | use Base | Distance
Streams, | Size of | Sizeof | . e ________| &Race | gansom |Broad & of Play-| thrown
300 feet of | _Hose. | Nozzle. ! ! Sts. ts. Sansom | Pipe. |horizon-
Hose Inches. | Inches. Steam | Water | Steam ' Water | Steam | Water |Pressure. presaure.|, Sts: Pressure.| tally.
: Pressure. Pressure. Pressure, Pressure. Pressure.|Pressure.| Pounds. | poypnds. |Eressure. Pounds. | Feet.
Pounds. | Pounds. | Pounds.; Pounds. | Pounds. | Pounds. Pounds.
1 2% 14 @5 50 65
2y 14 ’ 18 .I..;;o;.;.. 2
6 2% 14 165 150 §".=, e 175
g w3l
12 2% 1% 100 w |%a §:'g 130
12 2y 1% 155 140 -:‘:, BSAT 11
12 24 1% 109 % |2 ) % g 10
1 3y 2 55 foeeeenn... °8cs 5
1 3% 2 170 |.......... 50 262
50 ofbse) | 3% 2 115 | 280 [ e e e e 35
2 3% 2 47 &0
] 3% 2 178 230
2 3y 2 175 225
3 3y 2 150 |eeeeennnn. 35 175
3 3y 2 184 | 0 200
4 3y 2 100 195 |oeenidfeenn SUP IURRRRRN ORI .e...| 188 120 . ] 150
4 3% 2 90 220 135 270 75 220 | 176 160 |.......... 38 190
. ggAARLES A. HEXAMER, Chairman.
PHILADELPHIA, September 19, 1902, Commities : RLES PLATT' IR,

HERBERT WILMERDING, Secretary.
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Fic 8.—HicH PrESSURE RIRE SERVICE PUMPING STATION, CITY OF PHILALELPHIA.
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The new pumping station now in course of construction
at Delaware avenue and Race street (see Fig. 8) will be
71 feet by 138 feet in plan, proportioned to contain nine
pumps, of not less than 1,200 gallons capacity per minute,
and two of 350 gallons capacity per minute, and which are
to be driven by Westinghouse four cycle gas-driven engines
of 300 and of 90 horse power, respectively, against a pres-
sure of 300 pounds to the square inch. '

These engines are designed to be operated either singly
or all at one and the same time, under a load of from 275
to 300 brake horse power for each of the large engines,
and 90 horse power for the smaller ones, at a speed not
in excess of 200 revolutions per minute.

The pumps are of the double acting triplex design, with
externally packed plungers, and are geared to the engines
in the proportion of about 1 to 5.

At present the two small engines and only seven of the
large size are being constructed, and these will give a total
capacity, when pumping against a head of 300 pounds to
the square inch, of 9,100 gallons per minute, or about 13
million gallons per day. It ‘is expected, however, to in-
crease this quantity to 15 million gallons per day by a
slight reduction in the head pumped against, and by a
corresponding increase in the speed of the pumps.

A 20-inch pumping main, 1,400 feet long, will connect
the pumps with the fire main system at Water and Market
streets.

All of this work is now in course of completion, and
will be ready for service early in the fall of the current
vear.

Fairmount and Flat Rock Dams.

‘In my report for last year I earnestly recommended
that “sufficient means be provided * * * * for the
important repairs needed to Fairmount dam, upon the
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safety of which 90 per cent. of this City’s water supply
depends.”

From a recent examination of this structure it is evident
that the quantity of water leaking through it is fully equal
to the daily average pumpage from the Fairmount pool.

The City is under contract with the Schuylkill Naviga-
tion Company to keep this dam in repair, but aside from
any such obligation no effort should be spared to put it
immediately in good condition, in order to insure the safety
of this branch of the service, upon which so large a section
of the City is dependent for its water supply.

The breaking of the Flat Rock dam, early in the even-
ing of February 23, illustrated the grave importance of
this matter. Previous to the time named there had been
several rainy days, causing the water in the river to rise
to a height of 69 inches above the crest of the dam, and
though this was not unusually great for periods of freshet,
it showed that the dam, in failing to support it, was ex-
ceedingly weak. :

The break occurred at a point adjoining the western end
of a section which collapsed in 1893, and, fortunately,
where a ledge of rocks and old cribbing formed a barrier,
which prevented the drainage of the pool to the bottom
of the dam (see Fig. 9).

By February 25, the water receded to 14 inches on the
dam, and from observations then made it was decided that
the pool would be drained to a level at least from four to
five feet below the crest, under which condition it would be
necessary for the four new high duty Worthington engines
at the Roxborough station to lift the water about 26 feet,
and the suction pipes of the two old pumps would be out
of water.

There was no assurance that the high duty Worthington
pumps would work under these conditions; but, owing to
frequent rains, the greatest fall in the river proved to be



alre

y.—oxeak IN FLAT Rock DaM, FEBRUARY 23, 1go2.

’, .



Frat Rock DaM, SHOWING PArTLY FINISHED TEMPORARY CRIBBING TO SHUT OFF THE WATER WHILE REPAIRING
THE BREAK IN THE Dawm.



Fic. 10.—RoxrorOUGH WORKS. TEMPORARY CENTRIFUGAL PUMPING STATION, ERECTED TO SuppLy NoOS. 2 AND 3
Pump WELLs DuriNG Periop oF Low WATER IN THE RIVER,



Fi6. 11.—R0XBOROUGH WORKS. DISCHARGE FROM THREE CENTRIFUGAL PumPs SuppLVING Nos 2 anp 3 Pump WELLS.
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4.33 feet below the crest of the dam, making the maximum
suction lift 25.08 feet, under which trying circumstances,
and with considerable difficulty, the pumps were kept work-
ing most of the time.

On March 10, the water in the river had risen again to
39 inches on t.he dam, but on the 16th it was down to
— 14 inches, + 7 inches on the 17th, and (with very
few + intervals) from 10 to 54 inches below, until the
latter part of May, when the repairs to the dam had pro-
gressed sufficiently to prevent most of the leakage throughl
the crevasse.

To keep the two old Worthington pumps working, three
centrifugal pumps were erected on the river front, im-
mediately beck of the Roxborough pumping station, by
means of which water pumped from the river was dis-
charged into a wooden tank and thence conveyed, through
a 30-inch pipe laid underground, to the pump wells (see
Figs. 10 and 11).

In this manner these engines were enabled to pump
from 11 to 12 million gallons daily until the completion
of the repairs to the dam.

In the meantime, however, the water in the reservoir
supplied from these works had decreased from 93 to 53
million gallons, which would have been entirely drawn off
for consumption except for the construction of the
centrifugal pumping plant, through the aid of which the
two old Worthington pumps were kept in operation, there-
by furnishing a supply to Germantown, Chestnut Hill and
Manayunk, which otherwise would have been almost en-
tirely without water.

The possibility of so serious a state of affairs occurring
through any breakage in the Fairmount dam should be
averted by making the repairs necessary to place this most
important structure in a safe condition.

12
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Fairmount Station.

All the pumpage at this station is done by water power
and the water pumped is discharged into the East Park
system, the latter being otherwise supplied by steam power
from the Spring Garden works.

The total pumpage at Fairmount was 7,622,482,219
gallons, or 483,927,465 gallons in excess of the quantity
pumped during the preceding year, and at a cost, for all
operating expenses, of $1.93 per million gallons.

The expense of pumping one million gallons at - the
Spring Garden station was $4.46, showing a saving of
$2.53 per million gallons in favor of water power as com-
pared with steam pumpage; or, in other words, the total
quantity of water pumped at Fairmount cost $24,106.09
less than if it had been pumped by steam power at the
Spring Garden works, where it would have amounted to
$5,666.57 in excess of the total cost of operating the Fair-
mount works.

During the freshet of March 7-10, when the water on
the dam rose to the unusual height of 10 feet 9 inches, all
the machinery at this station was submerged. Consider-
able damage was done to the buildings, and part of the
bulkhead at the end of the mound dam was washed away
(see Fig. 12). All of this work has since been repaired.

The turbine wheels at this station are in good condition
with the exception of Nos. 6 and 9—the former requiring
a new set of wooden cogs, and the latter a new glass step.

The buildings were considerably discolored by the flood
and have since needed repainting both inside and out, but
as yet the force has been inadequate to accomplish much in
this direction, and before any such work is done in the
old mill house, the roof covering it should be rebuilt and
made water-tight, if for no purpose other than to protect
the machinery.



F16. 12.—FLooDp. ScHUYLKILL R1VER, FEBRUARY 25-27, 1902.
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Spring Garden Pumping Station.

Owing to the laying of several additional distributing
mains for the improvement of the water supply south of
Vine street, between the Delaware and the Schuylkill
rivers and between Vine street and Girard avenue east of
Broad street (thereby increasing the consumption), there
has been an increase of over 15 million gallons per day
in the average daily pumpage at this station.

This additional pumpage compelled us to keep all the
engines working to the fullest extent possible, and pre-
cluded the making of any repairs thereto other than those
absolutely necessary to keep them in operation.

At present there are several cracked valve decks in Nos.
2 and 3 pump chambers, and a broken pump chamber on
No. 3 engine. Nos. 5, 6, 8, 9 and 10 engines need a thor-
ough overhauling; No. 7 will have to be partly dismantled
to repack joints between the pump barrel and suction
chamber, and No. 11 needs a new connecting rod and many
other repairs. All of this work must be accomplished
during the winter months and at the same time supply the
daily demands for water, which is especially difficult to do
with the engines and pumps in their crippled condition.

Belmont Pumping Station.

This station is in a most creditable condition and has
attracted the attention of many water works’ engineers
from all parts of this country, as well as from abroad,
who, without exception, have commented favorably on its
general arrangement, finish and cleanly appearance.

The three new Holly pumps erected during 1901 have
continued in operation throughout the past year with very
satisfactory results, and with their aid we have a pumping
capacity at this station sufficient to throw any engine out
of service, whenever it may be found necessary to do so,
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to make repairs. Their introduction has also enabled us
(a very important feature) to put all the pumps at these
works in good condition, with the exception of No. 4, on
which such work is under way and will be completed dur-
ing the present winter. '

The coal shed, which stood immediately back of this
station, was destroyed by fire early on the morning of
March 22. The trestle work supporting the tracks was
not seriously damaged, and after reflooring the train plat-
form it was ready for use.

Since then a shed, for weather protection, has been con-
structed in front and back of the trackway, but the house
over the tracks should be rebuilt as soon as possible, and
with this object in view, plans therefor have been prepared
and are now awaiting the necessary appropriation in order
to have the work done.

Queen Lane Station.

As was the case during 1901, the chief trouble at these
works has been the breaking of pump chambers on all the
engines.

In my report for last year I stated that:

“It is difficult to determine the cause of these accidents,
as the castings are made extremely heavy for the work to
be performed. It is possible, however, that a change re-
cently made in the design of the castings will remove at
least one cause of their failure. Another change consists
in the construction of suitable drains to keep the water
from between the base of the pump chamber and the
masonry foundations. The latter have been wearing away
through the action of the water drawn between the pump
chamber and the foundations with each revolution of the
pump.” ’

The chambers of the new design have withstood the
strain, and none has broken; but there is still great diffi-
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culty experienced in keeping the joint between the suction
and discharge chambers tight. Several of them have been
repacked, but without as yet entirely successful results,
although they are in far better condition in this respect
than they were before the adoption of the new chambers.

The construction of new drains around Nos. 1 and 2
engines has been completed and we now have no trouble
with the foundations of those pumps. A portion of the
new drains for engines Nos. 3 and 4 has been completed,
but we have so far been unable to shut down these pumps
long enough to finish the work.

On April 9 the low-pressure piston of No. 1 pump broke
to pieces and both piston rods were bent. These were re-
. placed with new piston rods on November 19.

This pump is of the triple expansion type, and during
the interval required for the manufacture of the piston
and rods, the engine was operated as a compound engine,
using the high and intermediate cylinders, the latter ex-
hausting into the low-pressure cylinder, with the exhaust
valves blocked open. Under these conditions the engine
was operated at nearly its full capacity and without diffi-
culty except in starting, when the high pressure crank was
on its center, in which case the electric crane with which
this station is provided was used to turn the engine to a
convenient starting point.

Another accident which occurred at these works was
the breaking of a 48-inch check valve on the discharge main
of No. 4 pump. This was caused by the settling of the
pipe outside the building, thereky throwing too great a
strain upon the flange of the check valve and breaking it
where it joins the body of the check valve, except for about
one-quarter of the circumference on the bottom.

To avoid the delay of having a new casting made, a
circular angle flange, made in two pieces, was placed in
position and riveted to the body of the check valve, the leg
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of the angle being bolted to the flange with the same bolts
used for coupling the adjoining pipe.

The edges of the circular pieces were caulked to make -
them water-tight, the ends being caulked with copper.

Twelve 14 inch rods were used to tie the check to the
next adjoining flange on the main.

This whole arrangement was accomplished in ten days.
It has since proved to be effective and enabled us to avoid
shutting down this engine from six to eight weeks, the
time required to procure a new casting for replacing the
broken one.

Roxborough Station.

The work at this station during the past year has been
subjected to various trying conditions, the most important
of which was due to the breaking of the Flat Rock dam
on February 23 (already referred to in this report), and
the failure on the part of the owners to repair it for some
months thereafter.

During this interval the water in the river fell several
feet and the suction lift of the pumps was correspondingly
increased, necessitating constant watchfulness and care in
the operation of the four high-duty pumps, which are of
the direct acting type of engine and exceedingly liable to
“knock” with any slight variation in the working con-
ditions.

The operation of pumps Nos. 5 and 7 was also seriously
affected by the cracking of the valve decks in four of the
chambers, necessitating the blanking off of several of the
pump valves.

The attention of the engine builders was called to the
condition of the pumps, and they have since furnished
three new chambers free of cost to the Bureau, to be sub-
stituted for those which broke. To complete the repairs,
however, a fourth one will also be required.
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There has been a considerable increase in the pumpage
at these works, amounting to 31 per cent., as compared
with that of the preceding year, or an average increase of
4,700,123 gallons per day, a large part of which was con-
sumed in testing and “ripening the beds” at the Upper and
Lower Roxborough filter plants, and the balance in meet-
ing the increased demands upon the distribution system
supplied from this station.

To pump the additional quantity of water necessary to
meet the daily requirements, we were obliged to put the
two old Worthington pumps into service most of the time,
and as these are great coal consumers, in comparison with
the new high duty engines, there was an increase in the
use of coal at these works, while these old pumps were in
operation, of about 1/3 of a ton for each million of gallons
of water pumped.

From this it would appear to be a wise economy to re-
move the old pumps and substitute well-constructed high-
duty engines in their places.

Advantage was taken during the period of low water, to
construct a retaining wall of stone, about 400 feet in
length, along the river front, for the better appearance of
the grounds and to protect them during periods of hiigh
water.

Frankford Station.

The chief feature of the operation of these works during
the past year was the very great increase of 38.7 per cent.
in the quantity of water pumped.

Part of this was diverted into the East Park system, and
a small portion of it, owing to the better facilities for dis-
tribution, was consumed; but by far the greater quantity
was allowed to run to waste through leaky fixtures or
through others which were turned on for no useful purpose.

There was also an increase in the consumption of coal
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at this station, amounting to 5,241 tons in excess of the
quantity used in 1901, as well as in many other incidental
expenses pertaining to the pumpage of water, which add
materially to its cost and must therefore be taken into
consideration in determining the per capita expense of
pumping water.

Nos. 1 and 3 engines received a thorough overhauling,
but, unfortunately, the increased demand for water at this
station necessitated the operation of all the pumps, with
the inevitable result of failure to shut down for slight re-
pairs and thus avoid, in nearly every instance, the neces-
sity for making greater ones that are otherwise sure to
follow, as proved to be the case at this station, resulting
in the breaking of the bottom high pressure pump chamber
on No. 3 engine.

This was replaced with a new one, but within a short
period thereafter the upper one broke, and we have now
been waiting several months for a new casting with which
to replace it.

The high pressure piston of No. 4 engine broke on
August 5, cracking the steam cylinder quite badly and
knocking a hole in it. A wrought iron patch, with a rust
joint between it and the damaged cylinder, was fastened
on with studs and the broken piston was replaced with a
new_one, but in less than one month the latter broke, and.
a third one, of a different design, is now being made.

In the meantime, the damaged side of the engine has
been uncoupled, and the other half of the pump is doing
effective service.

High Service Stations.

The demand on the Belmont High Service Station for
water has increased 54 per cent. during the past year.

There are two pumps at this station, one of which, No.
1, is a Worthington single-cylinder direct-acting pump, of
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two million gallons capacity, and is incapable of pumping
sufficient water to supply the district. As a result, the
only dependence to be relied upon to do this work is the
No. 2, five-million gallon high-duty, Worthington pump,
which at times of maximum consumption is operated to
its fullest capacity.

This pump has been kept running almost continuously
for the past year, and should any accident occur thereto
the high levels of West Philadelphia would be dependent
entirely upon the limited supply that could be furnished
by the No. 1 pump, and I therefore repeat my earnest
recommendation that a new fivemillion gallon engine be
purchased and installed at this station, at the earliest
moment possible.

The pumps, boilers and station from which the Rox-
borough High Service district obtains its supply are in
excellent condition and reflect creditably the care and atten-
tion they receive.

This may also be said of the Wentz Farm High Service
Station. '

The Chestnut Hill and Mt. Airy High Service Stations
are at present practically out of service, and are simply
held in reserve in case of accident to the mains which
supply the high levels of Germantown and Chestnut Hill
from the Roxborough High Service Stations.

Distribution.

The total quantity of new pipe laid for the distribution
of water was 96,739 feet, in addition to which 16,279 feet
of 8-inch, 12-inch and 16-inch pipes were laid by contract
for the new fire main system, making a total of 113,018
feet of pipe laid by the Bureau during 1902.

There was also laid by contract, under the supervision
of Mr. John W. Hill, Chief Engineer Bureau of Filtra-
tion, 103,353 feet of pipe, principally large supply mains,
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for distributing water from the Roxborough and Belmont
filter plants, all of which are in service except that per-
taining to the Belmont section, on which there yet remains
one or two sections to complete the work.

Meters.

The increase in the number of meters in service amounts
to 67, making the total in use at the end of the year 1,502.

There are many applications for meters from consum-
ers, but, as stated in my last report:

“Owing to lack of sufficient appropriation for the pur-
chase of meters, many applicants for these could not be
accommodated. The inability of the Bureau to furnish
meters proves very frequently a hardship, especially to
manufacturers, for the latter are sometimes obliged to have,
in reserve, on their premises, extra boilers, engines and
other appliances, and are compelled to pay thereon full
schedule rates, whether water is used through these fixtures
or not.

“I would, therefore, urge an increase of appropriation
sufficient to enable us to meet these demands.”

In conclusion, I beg to thank you, and, through you,
his Honor, the Mayor, for the unfailing co-operation ex-
tended in matters pertaining to the welfare of this Bureau,
for the encouragement and support given during the many
trying situations with which it has been confronted, and
for advice and aid.in solving problems with which it has
had to deal.

Very respectfully yours,
F. L. HAND,
Chief of Bureau.
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Comparison of Pumpage for the Delaware and Schuylkill
Rivers jor 1901 and 1902.

GALLONS. GALLONS-

1901. 1902. Increase. | Decrease

Annual pumpage:
From rivers............| 101,836,624,004 | 114,460,164,379 |12,623,540,385
High service.......... .| 1,968,883,130 | 2,338,260,131 309,426,991

Total...c.eenrenne. ...| 103,805,457,224 | 116,798,424,500 |12,902967,276

Meximum daily pumpage:
From rivers............. 338,248,633 360,040,744 21,792,106
High service............ 5,542,050 6,078,645 536,595

Total....eceverinnneen 848,790,688 366,119,389 22,328,701

Average daily pumpage?
From rivers............. 279,004,450 318,589,491 34,585,041

High service............ 5,394,063 6,406,102 1,012,129
Total........ooeeenens 234,398,513 319,995,633 35,597,170
Average daily pumpage:

From rivers, per eapita. 211 232 21
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Volume and Cost of Pumpage for the Years 1892 to 1902,

Inclusive.
g8, | 1t
Number of Number of % E:g gg .
Year. ons gallons pumped | & 2% "'g' %‘:ﬁmﬁ':‘f
pumped.t | 100 feet 3 o8 8¢ .
gds | 514
8% | 8
1802.......... 59,787,584,178 102,443,373,681 2.68 143 11,142,650
1898.......... 65,852,736,978 110,590,708,479 3.22 150 1,100,493
184.......... 72,078,724,238 121,199, 588,887 3.48 15 1,338,112
1805 ..........| 78,775,849,104 | 12,040,954,105 8.69 162 1,320,057
1896.......... 87,603,642,529 161,776,711,713 3.48 172 1,367,815
1897..........| 95,667,466,871 | 187,871,927,377 3.18 185 1,385,734
1808..........| 102,241,835,372 210,828,629,635 2.97 196 1,400,000
1899..........| 107,991,3871,004 | 231,813,686,728 2.90 199 1,425,848
1900..........| 106,822,576,055 218,119,532,621 3.1 221 *1,208,697
1901..........| 103,805,457,224 | 210,456,847,618 4.14 m 1,321,304
1903..........| 116,798,424,500 | 239,608,545,013 4.80 232 1,849,500
* United States Census. t City Census.

$ Including repumpage or high service.
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Cost of raising 1,000,000 Gallons 100 feet during 1901

and 1902.

Pumping Stations.

1901

1903

Increase.

Decrease.

Fairmount.......ccceieeeecenencnen
Belmont.............. .
Queen Lane.......cocoeiiecnnnnnnns
Roxborough.........ccecumennnnees
Frankford.......ccceeevinnrennnnnnn

$1 90
395
560
310
518
473

§1 93
446
57
364
629
6 80

51
10

pB
177

AVErage.....ccoveeereaecnnanes

89

$4 64

High Service Stations:
Belmont..........

esescesssrcsnnan

Roxborough.......c.ceevvvvnennnens

$22 3
786
54 28
09 02
8413

$16 71

8 69
n 7%
438 64
187 48

R R

57.47
174.62
103.33

AVerage......coeoteiiicnnncnnss

$17 86

$18 02

Total average..................

$4 14

34 80




Comparison of the Nominal, Maximum, Minimum and Average Daily Pumpage for 1901 and 1902.

PumpPING STATIONS.

Falrmount

Spring Garden................ il
Belmont ..o
Queen Lane..........oiiiiiniiiiiiieiiniiiins

Roxborough ...

Totals from Schuylkill,. . .................
Increase

Decrease

Frankford............

Totals from Delaware

In rease

DECreaBe.......oovvireniaruienensssanensncas

Totals from Delaware and Schuylkill,, ..

Increase................ P

DeCredBO, ... ..covvenirrnierniririnneniranes

NOMINAL. MaxiMom. MiINIMOM. AvEraas.
1901. 1902. 1901. 1902. 1901. 1902. 1901. 1902
33,290,000 | 83,200,000 | 87,332,087 | 88,009,646 2,004,800 555,776 | 19,557,684 | 20,883,518
150,000,000 | 170,000,000 | 158,975,620 | 160,022,400 | 14,952,880 | 35,401,620 | 125070244 | 140,378,768
65,000,000 | 68,000,000 | 428310500 7,312,964 | 16,140.820 4,968,980 = 30,928,128 | 31,428.979
80,000,000 | 80,000,000 | 89,025,750 | 8 ,718,800 9,189,650 | 22,545,100 | 66,567,200 | 71,162,178
82,500,000 | 81,500,000 | 25947880 | 20,190,980 | 1,959,780 200,596 | 15,102,146 | 19,585,946
883,790,000 | 382,790,000 | 358,591,787 | 857,239,739 | 44,337,530 | 63,681071 | 257,285,411 | 283,429,860

8,647,952 |...ovuinnnnn 19348541 |............ 26,148,958

42,050,885 8,088,655 9,764,270 | 21,719089 & 80,160,122

57,000,000 | 57,000,000 | 84,216,630 | 42,060,636 8,083,656 | 19,754,270 | 21,719,089 | 80,160,i22
................................... 7,834,005 |............| 11,670815 [............| 8,441,088
88,435,341 | 279,004,450 | 118,589,401

81,014,168 34,585,041

8C1



Comparison of the Nominal, Maximum, Minimum and Average Daily Pumpage, ctc.—Continued.
NoMINAL. MaxiMoM. MiINIMUM. AVERAGS.
HigH SERVICE STATIONS. -
1901. 1902. 1901. 1902, 1901, 1902. 1901. 1902.
Belmont.........oocoviiiiiiiii it 7,0000 0 7,000,000 7,762,858 8,520,600 564,706 720,900 1,182,696 1,760,756
Roxborough ...l 10,000,000 | 10,090,000 4,982,100 5,411,340 1,169,830 2,799,495 8,766,452 4,848,044
MUt ALY i 3,000,000 3,000,000 2231,250 1,700,000 90,000 48,650 824,328 192,766
Chestnut Hill.................................. 750,000 750,000 735,480 600,248 73,600 78800 28,302 19,134
Frankford.....................ooiiiiiie e, 7,000,000 7,000,000 2,034,408 837,176 56,880 57,616 142,290 95,492
Total High Service 27,750,000 | 27,750,000 | 17,696,096 | 11,569,364 1,955,015 8,700,461 5304063 6,406,192
Total Daily.......c.oovviiviiineninenen. 468,510,000 | 467,540,000 | 405504518 | 410,859,738 | 54,376,200 | 87,185,802 | 254,398,513 ' 819,995,683
Increase 82,759,602 {...... ..... 85,597,170
B 0 LT ¥ T BN D B 1 11, O R P
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The following appendices accompany this report:
A. Report of Chief Clerk.
B. Report of General Superintendent.
C. Report of Assistant in charge of Distribution.

D. Report of Superintendent of Construction and Re-
pair Shop.

E. Report of Chief Draughtsman.

F. Report of Consulting Engineer in charge of the Im-
provement, Filtration and Extension of the Philadelphia
Water Supply.



APPENDIX A

REPORT OF CHIEE CLERK

Philadelphaa, January 17, 1903.

Mk. F. L. Hawp,
Chief of Bureau.

Dear Sir:—I have the honor to transmit herewith a
detailed statement of the expenditures of the Bureau, an
itemized list of miscellaneous receipts, and a table of the
revenues derived from the operations of the Bureau during

the year 1902.
| Yours respectfully,

J. T. HICKMAN,
Chief Clerk.

13
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Detailed Expenditures of the Bureau for 1902.

Ly | Amount | Amount | Amount | Amount
General Appropriation. Appropri'd| expended. | merging. |not merg’g.
An Ordinance to make an appro-
priation to the Bureau of Water,
approved Dec. 30, 1901,
$800,843 00
Balance from books of
1901.................. 12,263,915 91
Additional appropria-
tions and transfer... 3,704,417 98
) $16,769,176 89
Diminished by trans-
fer......cooeviuiienns 13,619 86
. $16,755,557 03
Net appropriation..... .......... 16,755,557 03
Item 1. Salaries....... $371,029
Diminished by transfer 10,000 00
i . $361,029 00
Net appropriation to item........ 361,029 00
For salary of Chief of Bureau..... 6,000 00/  $6,000 0!
Chief clerk................ . 2,000 00 2,000 00
Assistant clerk. . . 1,200 00 1,200 00
Correspondence cler e 900 00 900 00
Time clerk..........c.ovvvennes 1,000 00 1,000 00
Messenger...........coovveenenn 720 00 720 00
Draughtsmen ................c.. 7,200 00 7,000 02
General superintendent ....... 3,500 00 3,500 00
Assistant to general superin-
tendent............ooeinienn 900 00 900 00
Clerk and paymaster.......... 1,100 00 1,100 00
Assistant clerk................. 900 00 900 00
Assistants to chief............. 3,600 00 3,600 00
Pipe inspector and clerk....... 2,200 00 2,078 19
Searchclerks................... 2,200 00 2.200 00
Assistant clerks................ 3,650 00 3,650 00
Chief inspector................. 1,200 00 1,200 00
Inspectors................... L.l 21,502 000 21,269 56
Permit clerks .................. 2,300 00 4,300 00
Purveyors........oooveiniinnan, 10,680 00, 10,668 07
Clerks topurveyors............. 5,600 00 5,614 83
Purveyors’ assistant clerks .... 5,250 00 5,143 14
Hydrants inspectors........... 7,050 00 7,013 86
General foremen,....... . 7,573 00 7,365 18
Foremen of repairs..... 7,020 00 6,765 24
Superintendent of sho 1,500 00 1,500 00
Clerk to Superintendent of
ShOp..cvviiiiiieniiiiniinnns 900 00 900 00
Watchmen, office and yards.... 6,075 00 6,015 90
Storekeepers........ . 1,400 00 1,400 00
Foreman machinist. 1,500 00, 1,500 00
Foreman bricklaye 1,100 00 1,085 22,
Koremsn carpenter 000 00 1,000 00
Foreman stone mason.. . 400 00 £00 00
Foreman painter ............. 400 00 857 501
Foreman rieger............... $00 00 900 00:
Foreman laborer.............. 810 00 810 00
Foreman plumber....... 834 00 798 40
Janitor main office........ 720 00! 720 00
Lineman.................. 1,000 GO 1,000 00|
Telephone operator...... e 1,220 1,220 00
Klectrician ............... ... 1,200 00 1,200 00
General storekeeper..... ..... 1,000 00, 1,000 00
Yard keeper (4th district)..... 915 00 895 94
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Detailed Expenditures of the Bureau for 1902—Continued.

CoOAL FOR STATIONS.

51.18 tons pea, Frankford
H.S.,at$3.50........... . $181 65

96.03 tons bituminous, Mt.
Airy, at $2.67............ 256 63

Amount | Amount { Amount | Amount
General Appropriation. appropri’d| expended.| merging. |not merg’g
Item 1—Continue .
SAvARIES AT PUMPING STATIONS.
Fairmount. ........cocovvevuannnn $12,050 00| $12,476 2:
Spring Garden............. . 62,4¢0 00| 782:9 £4
Belmont................. 28.140 00| 26,588
Belmont High Serviee.. 7,160 00 6,017 72
Queen Lane ............. 89,720 00| 57,054 12
Roxborough.. 29,440 00 27,486 71
Roxborough ngh Kervice. 8,120 00 8,167 12
- % § o 4,510 00 4,346 72
Chesmut. Hill............ 2,350 2211 ;9
Frankford ................. 1¢,820 00 17,029 59
Fxs,nkford High Service.......... 7,400 00 72714 4
Total....oviiiiiiiiiiiniirinnne]ocasnsnacnes $365544 65|  §5484 47
Item 2. For the purchase and
hauling of coal .......
Increased by additlonal
appropriations....... 2 5,000 00|
3566,000 00
Net afpropriatlon to item.. .| $565,000 00
Deficlency of 1¢01
1:6.18 tons bu.k, Mount
Alry, at $2.60........... $303 29
6-1 tons egg, Fairmount,
t 8521 00niiiiiinnnsn 883 44
1:7.07 tons pea, Frank-
ford H. S., at $3.50..... 481 78
1,780. tons pea, -
mont, at $3.04.......... 5,260 42
rv,89003tons buck., Frkd.
AL 8286, 18,900 75
5,230.11 tons pea, Rox-
borough, at $3.05...... 15,9¢0 68
5,844.06 tons pea., Queen
Lane, at $330.......... 19,86 19
11,789,08 tons buck, Sp’g
. Garden, at $2.80....... 27,000 05
—_—]ee $£2,496 50
CoAL FOR OFFICES AND SHOP.
ltonnut, covovvvinnnnenn.. $5 75
2 tons bituminous, at §3.50 7 G0
2 tons bituminous, at $4.40 8 80
3 tons bituminous, at $3.36 10 08
2 tons stove. at $6......... 12 00
4 tons bituminous, at $3.67 14 68
4 tons bituminous, at $1 20 16 &0
3 tons nut, at $560......... 16 80
4 tons stove, at $5.65....... 22 60
. 10 tons stove, at $5.50...... 55 50
73.15 tons pea, at $3.17,. 263 24
240.07 tons bit., at $3 47 834 04
———|ireieennnens 1,267 29
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Detuiled Expenditures of the Bureau for 1902—Continued

General Appropriation. Amount

appropri’d.

Amount
expended.

Amount
merging.

Amount
not mergi’g

Item 2—Continued.

85.19 tons pea, Mt. Airy, at
.67 §310 46

313 72|

at $3.09.
2, 282 17 tons buckwheat,
Belmont, at $231........ 5273 89
7,800.08 tons buckwheat,
Frankford, at $2.36...... 18479 51
8.708 19 tons pea, Belmont, *

Hauling coal, Roxboro to High|~
Service, 567 tons, at W‘::gh ceens gh

Brrominous COAL FOR STATIONS.

23.187 tons, Mt Airy, at $4.50.......[.ccc00ees .
lﬁ‘l‘ .08 tons Frankford, at

$250 15

449 tons. Frankford, at

K 11,766 15
2,309 tons, Frankford, at
$5.75....00nntt P 13,276 75

681 tons, Belmont, at

1,268 84
625.2 tons, Bel mont, at §3, 1,875 67
1,686.11 tons, Belmont, at

3 L P 5812 62
127544 tons, Belmont at
45 L eie e, 440 03

748.225 tons, Belmont, at
2,618 43

$206,494 42
H“7H

41,005 60

81,088 77




135

Detailed Ia’xpendi'tures of the Bureau for 1902—Continued.

|
i Amount | Amount
General Appropriation. ’ appropri'd| expended.
Item 2—Continued.
844.04 tons, Roxborough,
at $1.60.
840 tons, Roxb
49715 tons, Ro
at $2.10
1 ,‘&28391 tons
ough, at $2.25. 2,988 87
1,079 12 tons, Ro
........... 8,288 80'
154.0"6 tons, toxboro
at $3.10 478 49
1522.3 ton
5,175 29
1022591 tons
8,579 07
t 8450 . .,...... vee.. 5895 57
,19812 ‘tons, Roxborough, |
at$4.70.................. 5,683 70
—_— s $30,271 73
489.4 tons, Queen Lane, at
65 $807 18
3,345 48
. 8822 72
6,485 72}
4,203 48|
i
. 7,880 62;
7,985 60
1,022 89'
5,866 82
8,427 76|
2,998 tons, Queen L 'ane, at
$3.93.... it L1778 4 .
——— e 67,676 41

4997 sti)ns, Spring Garden, L ‘
1,2003 tons','hprlng Gar- i

den, at $2.05........... . 2470 58
4,566.3 tons, Spring Gar-

den, at $2.25. veve.... 10278 85
2,5317 tons, Sprlng Gar-

den, at $3.,............. 7594 96
2,»9.4 toos, Sprlng Gar- i

den,at $845,., ......... 10,209 22
1,886. 251 tons, Spring Gar-

den, at $3.50........... .. 6801 88
751.606 tons, Spring Gar-

den, at $4.50............ 3,382 23
222.10 tons, Sprlng Gar- )

dep,at $4.60............. 1,023 50
3,862.3 tons, Spring Gar-

den, at $470............. 18,152 05

\
67,128 07!

Amount
merging.

Amount
not merg'g
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Detailed Erpenditures of the Bureau fir 19.032—Continued.

|
General Appropriation. agg:gg‘?g.! e‘:""éggg&

Item 2—Continued.

FREIGHT UPON CoOAL.
21.187 tons, Mt. Afry, at
155

$34 89
234 00
888 84
h

. 4,726 06,
a

7,128 27

UNLoaDING CoAL

2,728 tons, Frankford, at
l4cents ................. $381 22

ents.. ..oiiiiiiiiiin... 502 98
8,904.98 tons, Belmont, at
8cents.................. 702.88
6281 tons, Queen Lane, at
ldcents.................. 879 84
5,486 tons, Frankford, at |
28cents............0u.... 1,344 28
20,780 tons, Sp ng Garden. |
at 18cents............... 8,740 40
Extra work at Belmont, 875

Hauoring Coar.
7,804.18 tons, Queen Lane,at 40cts ...
‘WHARFAGE.

10,069 tons, Queen Lane,
t8cents................ $805 «’5)(2)

$21,988 01

7559 85

8,121 95

810 02

$561,851 41

Item 8. For the purchase of oil,
lubricants, paints, brushes,
wood, coke and for the haullug
ofcoal.................. $10,000 00

Increased by additional
appropriation ......... 1,000 00

11,000 00
(IEI elg appropriation to item ..

Grease, lubricating, 8,308 1bs, at

10centB..........oceovenviininnn..
Hauling coal, Roxborough to
High Service, 1,248 tons, at 79
CentS.....iviiiiiii it e

$292 00
10 65

989 80

981 97

Amount
merging.

$3,648 59

Amount
not merg'g
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Detailed Expenditures of the Bureau for 1902—Continued.

General Appropriation.

Amount
appropri’d

Amount
expended.

Amount
merging.

Amount
not merg’g

JItem 8—Continued.

Lard, 58 gals.,at 60 cents, 31 80

Bleadllg wwosx gals., at

Cylfnder, 1537 | at
cents...

g

2ok
GRS

$10,965 29

Item 4. For wages of mechanics,
helpers, laborers and other work-
men at the City Construction and
Repair 8hop........... $22,000 00

Inocreased by Mldmonnl
appropriation.......... 10,300 00

o 32,300 00
Net appropriation to item.........

Item 5. To gay wages of the Hydro-
graphic Corps and expenses in-
cidental thereto..................

Item 6. For the purchase of hard-
ware, bolts and nuts.... $6,000 00

Increased by additional
appropriation.......... 4,000 00

L . $10,000 00
Net appropriation to item.........

Item 7. For repairs to
.......... 1820.000 00

Increued by addi
appro prla.tlon

$2
Net appropriation to item.........
Third District............
. Fourth Dutrlet .

Frankford................

1
Roxborough ...
8pring Garden

$32,300 00

1,600 00

10,000 00

25,500 00

$32,238 28

1,596 00

9,570 27

25,499 84

$71 62

400

429 78
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Detailed Expenditures of the Bureau for 1902—Continued.

General Appropriation.

Amount
appropri’d.

Amount
expended.

Amount
merging.

Amount
not merg’g

ltem 8. For the purchaseof chand-(
L U X
Increased by additional
appropriation......... 2,000 00

; $6,000 00
Net appropriation to item......... ’

Chandlery................ 83 633 90
Cotton waste............. .048 08

Item 9. For purchase of wrought

iron pipe and fittings... $3,005 00
Increased by additional

appropriation.......... 2,000 00

. £5,000 00

Net appropriation to item.........

Item 10. For the purchase of fire
bricksand elay...................

Item 11. For coveringsteam pipes
and boilers.......................

Increé,'s'éci' by additional
appropriation........... ,000 00

Net appropriation to item.........

Item 13. For hauling water pipe
and machinery.... .... $5,000 00

Increased by additional
appropriation........... ,000 00

Net appropriation to item.........

Item 14. For the purchase of ce-
ment.......ocoeiiiiiiiiiiiiieeas

Item 15. For the purchase of iron
and steel.. . . 81,5

Increased by
appropriation

e ) $2,500 00
Net appropriation to item.........

Item 16. For the purchase of
bricks, blocks, lime, sand and
stome........oooi.iunnnn, $5,000 00

Increased by additional
appropriation........... 2, 000 00

X X 87 000 00
Net appropriationto item...... ..

Item 17. For the purchase of elec-
tric supplies............. $2,000 00

Increased by additional
appropriation........... 1,000 00

5,000 00
1,500 00

1,000 00

9,000 00

6,000 00

3,000 00

2,500 00

3,000 00

$5,681 98

4,513 70
211 40

965 88

8,968 38

5,991 74

2,767 19

1,477 85

6,987 35

2,999 30

$315 02

488 30
1,288 60

34 12

31 62

8 26

282 81

1,022 15|

70
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Detailed Expenditures of the Bureau for 1902—Continued.

General Appropriation.

Amount
appropri’d.

Amount
expended.

Amount
merging.

Amount
not merg’g.

Item 18. For repairs to roofs,

00 00
Increased by additional
appropriation........... $1,000 00

$2,500 00
Net appropriation to item.........
Frankf’d High Service 99 75
Belmont High Service 6 50
Second District....... 975
Fairmount............. 13 0

Testing Station. ...... 22 75
ueen Lane........... 26 06

Roxborough
Frankford ....
Spring Garden ...... 1,794 00

Item 19. Por the purchase of
granite, curbing and coping

Net appropriation to item.........

Item 20. For the purchase of
brass castings, expansion metal
and lead coating . ...... $5,000 GO

Increased by additional
appropriation.......... 1,000 00

$6,000 00

Net appropriation to item
Lead coating, 7,1381bs.at
L T £330 12

Yellow b,
12.95¢. 1,152 53
1,935 95

2,580 65

Item 21. Por the purchase of sta-
tionery, blank books, engineer
supplies and printing.. $5,000 00

Increased by additional
appropriation........... 2,000 00

o . $7,000 00
Net appropriation to item.........

Item 22. For clerk hire in writing
up duplicates.......... $2,500 00
Diminishad by transfer. . 146 53
$2,353 47

Net appropriation to item.........

$2,500 00!

500 00

6,000 00

7,000 00

2,353 47

$2,459 25

496 38

5,999 25

6,893 65

2,353 47

$0 75

3 62]

75

106 25
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Detailed Expenditures of the Bureau for 1902 —Continued.

General Appropriation.

. Amount
\appropri’d

Amount
expended.

Amount
merging.

Amount
not merg’'g

Item 23. For keep of horse for
Chief of Bureau, General Super-
intendent and assistant.........

Item 24. For the purchase of
horse and horse shoeing $1,000 00

Increased by additiona
appropriation.......... 500 00

Horse shoeing............ 1,275 00

Item 25. For the purchase of tap-
plng machines and fit-

tings
Increased by additional

appropriation........ ,00 00

Net appropriation to item.........

One tapping machine.. 875 00
Tlu;egl &?ppl ng machi nu.

One tapping machine

45) 60
Fittings 3,144 20

Item 26. For the purchase of and
repalrs to wagons and

$2,000 00
Diminlshed by transt’er 1,000 00

$1,000 00
Net appropriation to item.......

Item 27, For the purchase of and
repalrs to harness and stable
supplies.........ocevevinezen.ns.

Harness........... . $141 74

Repalrs to harness. . .. 899385

Stable supplles......... 27

Item 28. For the purchase oOf]|
donkey pumps, machine tools
and condensers.........

Three lever jacks, ..

16-in-h lathe. ............ 400 00

20-inch lathe and fittings. 544 78|

Pipe cutting machine..... 995 00

Item 29. For asphalt paving and,
repairs thereto......... teeeseeas

Item 80. For advertising, office
supplies, text books

and incidentals.,....... $2,500 00
Increased by additlonal
appropriation........ . 1,000 00

$3,500 00

$1,200 00

4,000 00

1,000 00

1,000 00|

$1,200 00

1,500 00

3,969 20

970 36

1,999 71

1,000 00
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Detailed Erpenditures of the Bureau for 1902—Continued.
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I)etculed Erpemlztures of the Bureau for 1902-—-Continued.

. Amount | Amount | Amount | Aun.ount
General Appropriation. appropri'd expended.| merging. not merg’sg
I
Item 81—Continued. 1
Repairs to bicycle........ $!1 00 ,
Repairs to chair,......... 12
Repairs to crane, .... e 277
Repairs to condenser. 5 76! !
Repairs to englnes .. . 8146
Repairs to gauge. . 7 55
Repairs to meters’ . 14 64
Repairs to paveme 51 50i
............ 8175 93
Servicegof diver..................lo oo 75 00!
StOVE PIPE......cvvverrrerinreeenaileeniinnnnnn. 4 35] '
Special articles. ................... 1,477 58! |
Washers......ooovveiiiniiiiiiain i, 6 |
$4.385 13 §114 87
Item 32. For the purchase of lead, 4
pipe, block tin and sheet lead,
000 00! |
Increased by additional .
appropriation........... 2,000 00 .
,000 00 I
Net appropriation to Item $7,000 00 |
1,020 1bs. block tin, at 28%4c........0............ 200 70
125,7144 1bs. lead plpe, at o/c ................. 6,600 00
$6,880 70' 109 80
Item 33. Emergencies.... $4,000 00| |
Increased by additional
appropriation.......... 00
87,000 00 | i
Net appropriation to Item 7,000 00 i '
Repairs to engines................0............ 4,1 8 78 !
Repairs to sidings and tracks....|............ 1,197 3«51 !
$5,301 13. 1,608 87,
Item 34. For hauling ashes from '
Queen Lane, Spring Garden
and Belmont Stat ons. 33,350 00 : :
Increaved by additional
appropriation........... 11,775 00 ‘
$15,125 00
Diminished by transfer.. 1,973 83
$13,151 67
Net approyriation to Item 18,151 67 [
Queen Lane.................ocoiii cieea, 8,285 00
Belmont .................cooee i, 8,500 00
Spring Garden .......... 6,366 67!
$18,151 67 1
Item 35. For improvement at |
Roxborough Station. Balance '
............................. 7,500 00
Flnal pa.yment for pumping en- |
gines ... ... 7,500 00
Item 86. For im rovement in :
West Philadelphia. Bulance‘ |
............................. 77827 46
Belmont Filters and Rese voir..'............ 76,981 76 ............ $845 0
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Detailed Expenditures of the Bureau for 1902—Continued.
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Detailed Expenditures of the Bureau for 1902—Continued.
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Detailed Expenditures of the Bureau for 1902—Continued.
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Detailed Expenditures of the Bureau for 1902—Continued.
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Detailed Expenditures of the Bureau for 1902—Continued.

Amount
General Appropriation. appropri'd

A mount

Amount | Amount
expended. | merging.

not merg'g

Item 47. For high pressure fire|
services, June $0,1902............

Furnishlng and laying matns. .

$244,5569 00
Item 47. For flpe llnes ror ﬂl—
tered water, June 80, 1902 1,300,000 00
RECAPITULATION.
General Appropriation.
Balance from books of 1901 ............. $12,263,915 91
Speeial appropriations.................. 8,704,417 98
Annual appropriations.................. 800,843
$16,769,176 89
Amount transferred..................... 18,619 86
.............. $16,766,667 08
Expended for maintenance,..... eeeenes $1,668,001 76
Expended for extensions................ 4,848,783
$6,511,734 88
Amount merging...... $28,639 36
Amount not merging.. 10,220,182 84
10,248,822 20
16,756,557 08

14



List of Miscellaneous Receipts for the Year 1902.
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Jar

Feb.

Mar.

10

REBIREBEL 4 550000 aal 855

April 2

May

Penna. R. R.Co.............
David Cram......... ceeeseas
Union TractionCo...........
David McMahon....... veeens
Edwin F. Merritt.......

Edison Electri¢ Co..........

Wetherill Bros....... IITTIE .
Wetherill Bros.......... s
David McMahon........... .
David McMahon............

David McMahon.............
David McMahon.............
Union Traction Co.......... .
Union Traction Qo. ceteanans
Union Traction Co..........
Joseph Perna................
Burnham, Williams & Co....
John Hanifen
A. A. JewettCo.........
D. McMahon.......coeevvunnn
Reading Ry.Co ... ........
J.R.Neison,....c.coevvvvnns
Wm Sellers & Co............
Ryan & Kelly........ccooenn.
Ryan & Kelly..........
Ryan & Kelly ......ocounnnnn
David Peoples........ceu....
Robert Cunliffe..............
David McMahon.............
David McMahoa...........
Burnham, Williams & Co...

teseees .e

Merchant Warehousing Co..

Laying 6-inch pipe..........
Drawingferrules.....
Repairing fire hydrants.....
Making shut-off..............
For empty oil barrels........
Six-inch main on Ninth st...

.| Shifting and cutting off pipe

Lead dross for year........ .
Lead dross from 3d District.
Recaulking joints............
Redriving ferrule....
Repairingbreakin6-in.main

secscsns

Driving ferrule..............
Moving fire hydrant.........
Moving 6-inch stop..........
Moving 6-inch stop..........
Repairing 6-inch main.......
Recaulking joint..

Stop boxX...........

Repairing 3-inch stop.......
Repairing break in main....
Renewing fire hydrant..... .
Brass scrap and turnings....
Packing 6-inch stop box.....

Connecting service pipe.....

.| Repairingservice pipes......

Replacing 6-inch pipe........
Repairing 6-inch main ......
Old gum and rope...........
Repairing 6-inch pipe........
For making shut-off.........
New iron frame..............
Removing hydrant..........
Lowering fire hydrant.......
Ibwerihg fire hydrant.......

Lowering fire hydrant.......

$324 13
150
11 25
119
319 70
23 75

1,480 39
188 31
33 33
137
182
10 44
213
51 53
83 63
24 36
15 01
11 93
39
13 556
20 59
8 92

1,063 69

78
15 03
121

111 65
52 44
17 20
14 35
137
222
uB
50 51
2%
47 10



List of Miscellaneous Receipts for the Year 1902.
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May

June

July

Aug.

12
12
12
12
14

19
1

Ryan & Kelly...............
Ryan & Kelly................
Ryan & Kelly........

Union Traction Co...........
Keystone Watch Case Co....

Lowering 6-inch pipe........
Lowering 6-inch pipe........
Putting in ferrule............

Replacing fire hydrant......

.| Placing 6-inch pipe..........

Raising 6-inch pipe........
Shifting 6-inch pipe.........
Shifting 6-inch pipe.........

Renewing two 4-inch stops..

Robert Higgins........... ...| Repairing 6-inch main......
Girard Iron and Metal Co...| Scrap iron during year......
J. H. Loucheim .| Laying 6-inch pipe..........
Union Traction Co Lowering stop box..........
Union Traction Co........... Repairing fire hydrant......
Union Traction Co.......... Moving 6-inch stop..........
Union Traction Co..........| S8hifting 6-inch stop..........

A. M. Collins Mfg. Co........

Making connection..........

J. H Loucheim.............. Raising main................
R. P. Simpson......... .| Renewing stop box..........
Union Traction Co..........| Changing stops..............
The Ransome Construe’n Co.| S8hifting 6-inch pipe.........

The Ransome Construc’n Co.
‘L he Ransome Construc’n Co.
The Ransome Construe’n Co-
The Ransome Construe’n Co.
Imperial Woolen Co.........
P.J. McCormick.............
Pennsylvaunia R. R. Co......
Pennsylvania R.R. Co......
Pennsylvania R. R. Co......
Pennsylvania R.R.Co......
Ryan & Kelly................

Union Traction Co
Union Traction Co
The Prospect Brewing Co...

Raising 6-inch pipe..........
Repairing 6-inch pipe.......
Raising and con. 6-inch pipe
Replacing 6-inch pipe.......
Making connection..........
Repairing break in 6-in. main
Repairing 20-inch main.....
Repairing 20-inch main.....

Relaying 30-inch main......

Cutting out 12-inch pipe....|-

Replacing service main and|
hydrant

Changing location of stop...
Changing location of stop....

Testing 3-inch crown meter.

$26 39
$21 56
363
5 55
29 96
42 81,
36 09
26 81
56 77
1521
3,097 63
16 50
23
72
2415
26 81
500
18 50
513
114 06
204 50
49 48
3 11
101 37
32 50
8213
10 60
160 19
17 60
1437 21
20 41

5 62
25 33
5178
200
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List of Miscellaneous Receipts for the Year 1902.

Sept.

Nov.

5

Ryan & Kelly....

Ryan & kelly ................
United Gas Improvement Co.
A.J. Reach & Co..........
David McMahon.............
Kingan & Bronsion..........
Bureau of Water.............
United Gas Improvement Co-
Ryan & Kelly........... veeee
United Gas Improvement Co.
Robert Higgins..............
Geo.C. Thomas........... ..

Phila. Rapid Transit Co.....
Joseph Perna................ .
Boon & Sample............. .

Pennsylvania Railroad Co...
Bureau of Waters............
Geo. A. Fuller Co.......... .
Eastern Penitentiary........
Eastern Penitentiary.........

Intersecting fire hydrant....
Replaciug 6-inch pipe......
Driving ferrule..........
Fire hydrant............ Ceeeen
Replacing 6-inch pipe.......
Testing 4 gem meters. .......
Two dead horses.............
Lowering 12-inch pipe.......
Replacing 6-inch pipe.......
Lowering 6-inch pipe...... .
Replacing 6-inch main......

.| Placing fire hydrant.........

Setting 6-inch stop...........
Raising 6-inch main.,.......
Moving of fire hydrant......
Resetting fire hydrant.......
Sale of horse........ ceeeieees
Setting 6-inch stop...........
Renewing 4-6 in. connections
Putting in 6-in. connections.

$15 78
39 50
191
14 97
50 32
200
6 00
45 28
40 63
29 04
10 33
21 48
28 24
44 50
2524
25 69
32 40
31 96
80 20
117 88

$10,479 99




\
ER OF TAXES
Charges
O:”I: %}:3‘“ Miscellaneous Total. .
4&Lonnections.
~ ‘1

$112 00 $567 77 844,825 44
78 €O 1,904 96 283,126 83
769 00 65 07 246,851 12
1,421 00 1,414 00 875925 T8
1,427 00 8,409 51 1,871535 85
1,138 00 100 46 75,148 06
899 00 625 28 64,700 68
605 00 1,780 74 160528 48
1,249 00 225 81 91,021 &7
1,209 00 89 08 97,014 86
1,681 00 127 &8 85,108 66
658 00 229 99 63,818 45
Totals for 1 $11,246 00 $10,479 99 $8,459,000 72
Totals for 190K 7549 00 5,326 84 8,331,487 46
Inorease.....1 $3,607 00 $5,163 66 $184,785 85
DEOCTOASE, ..« - o errrereeeeaefiiiiiineniiinnn. 7,182 08

Net inorease. J

$127,658 27
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APPENDIX B

REPORT

OF THE

(GENERAL SUPERINTENDENT

SUBMITTING

TABLES OF EXPENSES, PUMPAGE AND CONSUMP-
TION OF WATER DURING 1902

Philadelphia, January 19, 1908.
F. L. Haxp, Esq.,
Chief of Bureau.

Dgear Sir:—I have the honor to submit the following
report of operations and expenses in connection with the
work performed at the several pumping stations during
1902.

The tables herewith submitted show the average daily
maximum and minimum, as well as the monthly and total,
pumpage and consumption for the year. '

Instead of a decrease in the pumpage, as was the case
in 1901, there has been a material increase, averaging over
34,000,000 gallons per day.

There has also been a corresponding increase, amount-
ing to 12,539 tons, in the consumption of coal, which, at
contract prices, represents an additional expenditure of
$42,482.13 for fuel.

Very respectfully yours,

ALLEN J. FULLER,
General Superintendent.
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Classification and Prices of Coal consumed during 1902.

Pumping Station. |Classification.| Tons. pg‘it?cfn. - Cost. [Total Cost
Buck......... 87,789 $2 83 | $57,981 87
Bituminous.. 26,231 428 110,957 18
Spring Garden,.....{ | Pea........... 28 8 06 70 88
Chestnut.. ... 824 b5 4734 1,778 90
Stove......... 2% 5 47% 186 87 | $200,870 15
Pea........... 9,424 8 06 28,748 20
Belmont,............ Bituminous.. 10,809 423 45,722 07
Buck......... 2,288 2381 5,278 78 79,789 00
Pea........... 20,782 881 | 6862292
Queen Lane,....... . 4| Bituminous.. 19,404 428 82,078 92
Buck..... 2,611 2568 6,786 88 157,488 22
Pea,........ . 15,416 8 06 47,172 96
Roxborowgh,..... .. Bituminous., 10,362 428 43,8 1 26
Buek.......... 1,884 283 4,889 72 95,398 94
Buck......... 9,592 286 | 22,687 16
Frankford........... Bituminous,. 8,809 423 87,262 07
Pea........... 957 3809 2,957 18 62,856 86
Totals and averages..|......... e 176,625 | $8 8725 ............ $506,207 67
H. S. STATIONS.
Belmont, ........... { Pea........... 975 | $8 71 $3,617 25
Bituminous,, 4781 48y 2,337 42 $5,954 67
R j Pea........... 1,255 8 8 4,831 75
oxborough........
! Bituminous.. 38| 502 | 192768| 6759 48
(| Buek......... 195 2 67 520 65
Mt. Alry............. { Bituminous, 118 428 499 14
l Pea........ .. 86 367 807 02 1,326 81
Pea........... 14 885 147 40
Chestnut HIill..... : { Buck 51 260 182 60 280 00
Pea........... 186 850 651 00
Frankford........... Bituminous.. 22 523 115 C6
Buek....... 49 27 184 75 900 82
Totals and averages.. ................ 383 | $95 ..........| 852172
S — |
Grand Total...........|..............l. 180,468 888 l.....ell $611,519 89
Increase for 1902... ..|......convennnns 12530 | $0 613 |............ $145,828 84
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Classification and Prices of Coal consumed during 1902.

Pumping Station. |Classification.| Tons. p‘l;rr ltc:n‘ - Cost. |Total Cost

Buck......... 87,789 §2 33 $37,981 87

Bituminous.. 26,231 428 110,957 18

Spring Garden......{ | Pea........... 23 306 70 88

Chestnut..... 824 b 4744 1,778 90
Stove......... 2% b 47 186 87 | $200,870 15

Pea........... 9,424 8 06 28,748 2)

Belmont. .... ereanee Bituminous.. 10,809 428 45,722 07
Buck......... 2,288 2381 5,278 78 79,789 00

Pea...... ceeee 20,732 8381 68,622 92

Queen Lane,......... {| Bituminous.. 19,404 428 82,078 92
Buck......... 2,611 258 6,736 88 157,488 22

Pea,.......... 15,416 8 06 47,172 96

Roxborowgh........ Bituminous,, 10,362 423 43,8 1 26
Buck.......... 1,884 283 4,889 72 95,398 94

9,502 2 86 22,637 16

Frankford........... 8,809 423 87,262 07
957 8 09 2,957 18 62,856 36
Totals and averages..|................ 176,625 | $3 8724 ............ $506,207 67

H. S. STATIONS.

Belmont, ............ { Pea........... 975 $ 71 $3,617 25
Bituminous,, 478 489 2,337 42 $5,954 67

R j Pea........... 1,255 8 8 4,831 75

oxborough,.......

| Bituminous.. 384 502 1,927 68 6,759 48

(1| Buck......... 195 2 67 520 65

Mt. Afry............. { Bituminous,. 118 428 499 14
|| Pea........ .. 86 3 67 807 02 1,326 81

Chestnut HAll. . ... ) { Pea........... 4 885 147 40
Buck. 51 2 60 1382 60 280 00

Pea........... 186 3850 651 00

Frankford........... Bituminous.. 22 523 115 C6
Buck....... 49 27 184 75 900 81
Totals and averages..|................ 8843 | $393 } ............ $15,221 72
Grand Total...........|l......ceoouinees 180,468 | 8 38¢ 1 ........... $611,519 30
Increase for 1902... .| ..coeuruenennes 12,589 | 80 614 i ............ $145,828 84




No. 1—Worthington Du  x.

2,000,000 gallons per d

vacity,

STATION, 1902.
Total Capacity, 7,000,000 gallons per day.

BELMONT HIGH SERVICE

No. 2—Worth1n ton Hl?h Servwe.
Capacity, 5 000 ,000 gal

ons per

day.

Oils. ®

@ Mi;an Water .2.,8;

Runping Time Total Average 4 pe:%sggzge =

1902. of eadl * Gallons Pumped by each Pumpage of | Pumpage per Coal. < © . |Inch, less Mean| %

Engine in Engine. each Month. ay. s | 2 g Pressure | 22

ours, 8 g B on Suction é'g

§15 | & | ek 2

| A am

3 CH]

& 28

Months. No. 1. | No. 2 No. 1. No. 2. Gallons. Gallons. Tons. | Lbs. [ Qtas. Qts. | No.1. | No.2. 6

January..... cosresssnensan 456 31 21,899,605 3,594,100 25,493,705 822,378 107 365 69 8 65 73 146.5
February.................. 455 10 21,855,275 1,251,350 23,106,625 825,237 113 | 2,010 25 47 7 65 3 1249
March...... Cecrsnesnaseene 397 28 23,909,850 3,481,450 27,391,320 883,590 127 965 25 54 8 65 73 132.3
Aprilicooios ciiiiieiinnn, 480 64 22,949,980 8,766,700 31,716,680 1,067,223 103 | 1,380 ‘25 65 8 65 73 188.4
474 124 22,576,060 16,139,900 38,715,960 1,248,902 129 1,670 35 79 8 65 73 183.8
444 178 21,484,080 22,240,100 43,724,180 1,457,473 134 1,385 25 84 8 65 73 200.0
464 182 22,291,605 22,655,850 44,947,455 1,449,918 139 580 | ,25 84 8 65 73 198.7
379 390 15,230,420 48,070,800 63,301,220 2,041,975 123 1,735 25 102 7 65 73 3148
September.........oceiiifiaenn, IR Y 4 b 73,018,695 73,018,695 2,433,956 113 20 25 180 [ 2 73 308.2
October......oovvviviennnaleennnnns 740 |..oieeiiiinnn. . 92,728,200 92,728,200 2,991,332 113 1,720 .25 192 8 |........ % 501.8
November ........coveveiifeennnnns 720 |..iieiiinnnns 92,343,000 92,343,000 3,078,100 112 1,410 25 186 8 |iieeint 73 l 504.7
December.................fveveinns K T T P, 82,539,000 82.539.000 2,662,548 134 1 1,255 25 186 8 ... 73 | 3716
Totals and averages..| 3,549 3,923 172,196,875 466,829,145 639,026,020 1,750,756 i 1,453 i 955 .25 1.328 94 65 73 270.7

8¢1



No. 1— Worthington Duplex.
Capacity, 5,000,000 gallons per day.

ROXBOROUGH HIGH SERVICE

STATION, 1902.

No. 2—Worthington High Duty
Duplex. Capacity, 5,000,000 gallons

Total Capacity, 10,000,000 gallons per day. per day.

-? Orrs. Mean E_.'

Runnie e Gallons Pumped b; Total Average é Wsatu;: ]gi;i: §§

1wz Sggneln | cecrbnatie | DigmReRg Pampre) oo S g o iR 7S

HIEA IS =2k

i Ep

Months No.1.| No.2 No.1 No.2. Gallons. Gallons. | Tons. | Lbs. .E Qts. | Qts. [No.1.|No. 2 3 &
January ........ceeeen.. 65 676 | 13,745,160 117,057,676 180,802,885 4,219,446 186 1,720 | 25| 185 23 56 56 4978
February............... 608 63 | 181,437,130 12,052,280 143,4:9,410 5,124,622 208 180 | 25| 140 7 56 56 867.8
March,........oovvenen. 69 676 | 14,089,680 116,352,510 180,442,190 4207,813 19 890 | 25| 155 23 56 56 524.7
April .....ooien ol 20 698 4,276,800 118,678,405 117,955,205 38,981,840 124 570 | .25 | 150 12 25 56 494.1
May.......... 12 782 2,625,480 129,654,200 182,279,680 4,267,0:6 124 220 25| 15 28 56 56 5549
June.......coovvnnnnnnnn 143 576 | 29,251,020 105,441,900 184,692,920 4,489,764 141 1,200 | .25 | 150 23 56 66 4952
JUuly... ceevniiriennnnnnns 4 740 679,060 183,474,655 134,858,7.6 4,838,991 127 880 25 | 165 23 56 56 49.9
August........coeeiennnn 14 727 8,362,040 131,801,885 185,168,925 4,360,126 184 910 25 165 28 56 56 285
September......... [P 9is 710 2,121,620 129,341,475 131,463,095 4,382,108 134 1,380 | .25 | 150 22 56 '56 508.3
October ............... . 21 710 | 4,365,900 126,901,775 131,267,675 | 4,234,441 181 1,750 | 25| 165| 28| 56| 6, | 5185
November........co.oooufeeve-in 720 ..o 128,306,725 128,306,725 4,276,901 110 | 2,160 25 | 160 28 [...... 56 6059
December.............. 81 718 6,684,980 180,188,655 l 136,818,635 4,418,504 140 | 1,20 25 | 156 28| 52 56 506 6
Totals and averages, 996 | 7,741 | 212,788,870 1, 74,247,140 ! 1,587,086,010 4,348,044 1,638 | 1570 | .25./1,825 | 248 58 |- 66 504.1

258
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No. 1— Worthington Duplex.
Capacity, 5,000,000 gallons per day.

ROXBOROUGH HIGH SERVICE

STATION., 1902.

No. 2 — Worthington

High

Duty

Duplex. Capacity, 5,000,000 gallons

Total Capacity, 10,000,000 gallons per day. per day.
-s OmLs Mean
Running Time Total Average % W:::: xl:_::s-
m ik USRS | nadteg | SR cw | 21y iy
HEIFIE =2
-

Months No.1.| No.2 No. 1 No.2. Gallons. Gallons. | Tons. | Lbs. .dqs Qts. | Qts. |[No.1./No. 2"
January ................ 65 676 | 13,745,160 117,057,675 180,802,836 4,219,446 186 1,720 25| 165 23 56 56
February............... 608 63 | 131,437,180 12,052,280 143,4:9,410 5,124,622 203 180 25 | 140 7 56 56
Mareh ......covevvennnn. 69 676 | 14,080,680 116,352,510 180,442,190 4 207,813 19 890 25| 155 28 56 56
April.,..... 20 698 4,276,800 118,678,406 117,955,205 8,981,840 124 570 | 25| 150 12 25 56
BU €: 5O 12 782 2,625,480 129,654,200 182,279,680 4,267,0_6 124 220 25 | 155 23 56 56
June,.. 148 576 | 29,251,020 105,441,900 184,692,920 4,489,764 141 1,200 | .25 | 150 23 56 55
July... 4 740 §79,060 188,474,656 184,858,7.56 4,358,091 127 380 25| 1656 23 66 56_
August.. . 14 727 8,362,040 131,801,885 185,168,925 4,360,126 184 910 25 | 1656 23 56 56
September.. 9 s 710 2,121,620 129,341,475 181,463,095 4,382,108 134 1,380 25 | 150 22 56 ‘66
October . ................ 21 710 4,365,900 126,901,776 131,267,675 4,234,441 181 1,750 25| 155 28 56 5
November...........o..feeenenns 720 fooiiinininn 128,306,725 | 128,306,725 4,276,491 110 | 2,160 25| 160 28 [ienenn 56
December.............. 81 718 6,634,980 130,188,655 , 136,818,635 4,418,504 140 1,2 25| 165 28 62 56

Totals and averages, 996 7,741 | 212,788,870 1, 74,247,140 i 1,587,086,010 4,348,044 1,638 1570 | .25./1,825 | 248

Gallons Raised 100 feet
per Pound of Coal.

4978
867.8
524.7
494.1
5549
495.2

49.9

285

5185
6059
506 6

253
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THE NEW YORK
PUBLIC LIBRAR

ASTER, LENOX AND
TIOEN FOUNDATIONS,




pthwark Vertical Compound Rotary. Capacity, 22,000,-
Ilons per day.

thwark Vertical Compound Rotary. Capacity, 15,000,-
lons per day.

Olls. §
g =E
i) Mean Water Pressuve and § 8
1 . Mean Suction Lift in =8
ig 8 @ Pounds per S8quare Inch. gg
1o K g =}
42 = W . ®o
3 ] [
48 8 5] § ,_
18 = &
1 Qts. Qts. | No.l. | No.2. | No.8. | No.4. | &
25| - 490 1,060 70 () I 70 | 8828
25 804 | 1,000 70 70| 70| 8674
{25 448 1,160 70 () T 70 | 8607
.23 400 1240 70 70 68 70| 8798
25 730 1472 70 70 70 70| 4653
.25 696 1540 |........ 70 7% 70| 5.0
.25 736 1,640 70 70 70 70| 6521
25 690 1,460 70 70 70 70| 617.1
.25 ¢ 1,370 70 70 67 70| 6644
25 [T 1,290 70 70 66 70| 5569
.25 10 1,160 70 70 65 70| 4710
1 25 -9 880 70 70 |eeienn. 70| 4452
ﬂfa 7843 | 16,272 0 .70 69 70| 4692

— T






No. 1—Davidson Rotary, Capacity

1,000,000 Gallons per

Day.

No. 2—Davidson Rotary, Capacity
1,000,000 Gallons per Day.

MOUNT AIRY PUMPING STATION.

Total Capacity, 3,000,000 Gallons per Day.

1902.

No. 3-—~Knowles Rotary, Capacity
1,000,000 Gallons per Day.

ﬁ OrLs. 2%
Running T1 | Total A 4 - Mean Wateg Pres-| b
unning Time o ver sure per Square,

1902, each Engine in | Gallons Pumped by each P},‘,";},’:ﬁe rum a.ggee Coal. S| & ¢ Inchpleess ean|® 3

Hours. Engine. Moot | per Day. e | 8 'E» Pressure on Suc-| S

‘ - tion Pipe. =

g k|8 @
qa | © | R -] -5
8 [E~&:]
5 383
Months. No.1.\No.2.|No.8.[ No.l. No.2. [No.8.| Gallons. | Gallons | Tons. | Lbs. rf. Qts. | Qts. |[No.1.|No.2.|No. 8./

January................ 5 [ 2 PR 245,400 245400 |...... 490,800 15,832 21 1,960 25 ) N P 50 50 [...... 9.6
February........ P ) O P 48650 \...iiiiiiiiidiian.n 48,650 1,787 18 1,680 25 10..... [+ 2 [N 11
March,................. L1 2 R N 2,780,000 (... .oiuiiiidiian 2,730,000 88,064 26 2,010 25 1 1 60 I.....ifeeunns 435
April.... 842 ... 16587500 |.oovvvnnninfunnnns 18,587,500 652,917 56 60| 28| 18| 8| 60|.....|...... 127.0
May....cooovveiiineennn 26 53 1,218,750 8,761,250 121,381 28 1,780 25 5 3 60 60 1...... 57.6
June . ........ .0l 83 93 |. 4,648,750 9.121,250 804,042 41 260 25 12 6A 50 850 |...... 95.1
July...ooooiiiiiiinin., 51 87 |...... 2,686,250 7,317,500 236,048 85 1,600 25 7 4 50 80 [...... 87.9
August.... 20 8 ... 975,000 4,972,500 360,403 32 1,020 25 6 8 50 80 |...... 65.7
September.............. 146 | 126 l ...... 6,902,500 i 6,158,750 |...... 18,061,250 485,375 50 1,800 25 156 7 50 0 joeenn 11038
October................. 74 121 i...... 3,591,250 5,808,750 |...... 9,490,000 306,129 41 960 25 11 6 50 50 [..o.n. 98.3
November.. ............ 24 33 ..., 1,170,000 1,608,750 |...... 2,778,750 92,625 24 1,140 25 2 1 50 60 |...... 487
December..............0.....feeeen. e 2 [0 IR 30 R AP (R PR S P
Totals and averages | 828 ; 603 ‘ ...... 40,799,050 | 29,560,400 |...... 70,359,450 192,766 808 1,430 E 25 74 89 54 51 {...... 76.7

e |



No. 1—Knowles. Capacity, 250,000 gallons
per day.

CHESTNUT HILL PUMPING
STATION, 1902.

Total Capacity, 750,000 gallons per day.

No. 2—-Worthmgton Duplex, Capa.clty. 500,-
00 gallons per day.

9¢T
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No. 1—Holly Rota

Duplex;
Capacity, 3,000,000 gallons per day.

FRANKFORD HIGH SERVICE STATION, 1902. o 2—D’Auris Horizontsl Compound;
Capacity, 4,000,000 gallons per day.

Total capacity, 7,000,000 gallons per day.

g Otls. §§

102 S fmgng  Gllons Pumped by | Totsl Pump- | Average Coat. 2 [, Metnaetnen | §5

in Hours. ch Engine. Month. per day. §w E a less giuegaol:lr%sl%xex:e on g e:
g & & ] §' .-'
8 288
Months. No.l. | No.2. No. 1. No. 2. Gallons. Gallops. Tons. | Pounds é Qts. Qts. No. 1 No. 2. gho
JODUALY,.eeuueneeannnnnnns R R A OO 2644920 |.ienennn.n.. 2,644,920 85,820 23 1,345 2 18 12 7 eeeens | 704
FebIuary.....cceeveeeenneensl 42 foeoen.. 2888960 |........c..... 2,388,960 87820 23 120 25 18 12 0 W P 651
MABTCh, .. .ueeeeerarenncnnsns 46 |........ 2,644,920 |...... ceeneen 2,644,920 85,820 20 625 25 16 14 71 82,0
April...... 46 |........ 2,616,480 2,616,4.0 87,216 18 645 25 18 17 71 89.9
May....... 40 19 2,246,760 1,078,234 8,324,904 107,258 20 1,470 2 21 16 71 71 101.2
June... 81 29 1,870,025 1,728,222 8,508,247 119,941 20 2,005 25 25 18 7 n 1082
JULY eernniinirncnennenncinnnn, 28 28 1,592,640 1574424 8,167,064 102,168 19 1586 25 22 17 n n 101.1
AUBUSE . .ouvviiirnnrannenniens 28 28 1,608,250 1,618,827 8,216,577 108,760 20 | 1410 25 23 16 71 71 98.0
September................... 27 27 1,507,320 1,547,504 8,064,824 101,827 20 520 25 20 15 71 71 94.9
October,.....c...ccovvenvennenns 24 24 1,615,780 1, 83,207 2,949,077 95,132 21 1,220 2 15 12 71 71 86.0
November......coeeuuiennnn. 23 22 1,308,240 1,276,560 2,584,800 86,160 20 545 25 16 11 7 71 803
December.................... 28 24 1,380,680 1,383,206 2,668,976 85,984 28 870 25 16 12 71 7 59.4
Totals and averages. .... 405 201 23,369,975 11,484,864 84,854,889 95,492 257 610 25 231 172 71 71 85.1




APPENDIX C

REPORT

OF THE

Assistant in Charge of Distribution

FPhiladelphia, January 19, 1908.

F. L. Haxp, Esq.,
Chief, Bureau of Water.

Dear Sir:—I1 have the honor to submit the following
report on the distribution system for the year 1902:

Mains.
The following is a statement of the mains laid, re-laid,

taken up, ete. : i
New Work.

By Bureau of Water:
Service mains laid ........ [ seeesesss 87,943 feet.
Supply mains laid ......... creeeseees ceseess 1,034 feet.
Connections, ete. ......c0e... teecasassesssses 1,762 feet.
Total sivevnveecnnnncanns cessssssesessess 96,739 feet.

By Bureau of Filtration:
Supply mains ........... teeerciessensaeess..100,679 feet.
Connections, ete. ....ocvieviieneiiacnnnnnes. 2,674 feet,

Total ............. cecesceneacens eeeees..103,353 feet.

High Pressure Fire Service:
Mains ...oeveviinnnnen tecesccsssessesassasess 14,508 feet.
Connections ............... ceresscressneacsss 1,771 feet.

Total ...ivvveennnn cecectssesssessessessss 16,279 feet.
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Comparison of Conditions Relative to the Distribution,

1901-1902.

1901. 1902. |Increase./Decrease.

Service mains, 4-in. to 12-in................ 108,602 87,943 |ee.vunnn. 20,749
Supply mains, 10-in. to 48-in............... 8,701 1,034 |.......... 7,667
Pumping mains, 12-in. to 48-in.. ........... P37 I U RN 2,208
Connections and miscellaneous work,..... 9,664 7,962 |....c..... 1,902
Totals in feet,....cceevivviiierennenenns 129,355 96,739 |...... veee 32,616
Re-laid, 6-in.t0 36-in........cccovvnenennn.. 20,794 16,042 |.......... 4,752
Miscellaneous repairs, 3-in. to 48-in........ 6,240 3,76t |.......... 2,486
Taken up, 3-in. to 48-in............ Cerearees 14,218 13,335 |.......... 883
Lowered, raised and shifted. 6-ip. to 48-in. 5,003 7,256 2,253 I........ .
Totalsinfeet......ccouveveuernnnnnnss .| 46,255 40,387 2,253 8,121
Pipe cut off and abandoned, 3-in. to 20-in. 5,287 4,884 [.......... 403

Meters.

' 1901. 1902. | Increase./Decrease.

Metersinuse......covv viiiiiinierniinennes ' 1,435 1,502 (i 1/ P

Number of Dwellings and Principal Appliances for the
Use of Cily Water.

[ 1901. 1902. Increase. | Decrease.
Dwellings with water............... 1 240,168 244,506 4338 |.iiiinnnnes
Dwellings without water........... } 12,493 11,738 |....eoien. 755
Water closets.........veeevinnneenns . 250,331 277,960 27,629 |.....eenn...
Baths.....cooooiiiiiiiiiiiee ! 279,128 284,478 5350 |..iieienn...
Wash paves..........coevviiinenen ! 05,842 95,685 |ieiiennnnnes 157
Basins and sinks..... e 103,714 108,338 4,624 (............
Urinals 5,589 5,813 214 |evieiennnnn.
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Repd ’l:TS . Feet. Feet N
Mains relaid .......cc000viiinnns ceeterneieieannnnn 16,042
Repairs and connections ...........cccvvnieiinenns 3,754
19,796
Old pipe taken UP .covvvrreeeriiiienerroiennnnsenns 13,335
Pipe lowered, raised and shifted .................. 7,256
' 20,591
Total .....civviviennnes Ceereacescenesenan ceeresceteans 40,387
Abandoned. Feet.
Two-inch .............. teeeessetesatestesensacnrasennnn .o 200
Three-inch ......cciviieeecncenncnnnns e eesesssesanne 232
Four-inch ........... teesecseaensesetssttasenannnan cesecess 1,955
Six-ineh .oicevieieneans eteceeetttisteectastiaerentesarnne 1,687
Ten-inch .....covivvvnnnanns eeaetescaseatestbessnnaenenons 278
Twelve-inch ....... B e etectabecietttentttestettaennnannann 482
Thirty-inch ...............0 ettt tttianns 50
Total ....... et eeeaseaneaetteeietaeaetaeeararaaraases 4,884

The total quantity of pipe handled, for all purposes,
throughout the year, was 137,126 feet, weighing 5,037,028
pounds. o

The total quantity of new pipe laid was 96,739 feet, or
18.32 miles, making, in addition to that previously laid,
1,381.09 miles now in use. '

Fire Hydrants.

New style fire hydrants in new locatious (Bureau of Water) 394

New style fire hydrants in new locations (Bureau of Fil-
tration; Contract) .....ccvevivevennnnnns tetetesssnceaes 40

New style fire hydrants in new locations (HJgh Pressure
Fire Service; Contract) ................ Ceesreaseretsnnns 142

0Old style fire hydrants in new locations ............... eoee

New style fire hydrants in place of old style ....... sesssanes 208

0ld style fire hydrants in place of others of the old style.... 2

Total ....... . £: )
New style fire hydrants taken out .......... [ 1 4
0ld style fire hydrants taken out ........cccevieeieeineenee. 23

Total c.vvveeveenncncconncccansccnns ceasens ceessesesccses B9
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The total number of new style fire hydrants added to
the distribution system was 517, and the total number in
use December 81, 1902, was 13,517, of which 544 are of
the old style and 12,978, or 95.99 per cent. are of the new
pattern.

Drills for Attachments.

One-half inch ... 4,187 area of openings.. 811 square inches.
Five-eighth inch. 270 area of openings.. 83 square inches.
Three-quarter in. 141 area of openings.. 62 square inches.
One-inch ........ 116 area of openings.. 91 square inches.
One and one-quar-

ter inches .. 21 area of openings.. 26 square inches.
One and one-half

inches ..... .. 35 area of openings.. 62 square inches,
Two inches ..... 106 area of openings.. 333 square inches.
Three inches ...... 7 area of openings.. 49 square inches.
Four inches .... 8 area of openings.. 101 square inches.
Six inches ...... 7 area of openings.. 198 square inches.

Total ....... 4,808 area of openings.. 1,816 square inches.

For attachments, including ferrules, service pipes and
~ curb stops, which were put in from the street mains to the
curb, by employees of this Bureau, in order to provide for
possible future service, without breaking of street pave-
ments, see Table “A.”

Tabulations of work performed and of expenditures
made are also submitted herewith, together with various
other tables, compiled as in previous years.

The report of the Chief Pipe Inspector, relative to the
inspection of pipes and other castings during the year, in
tabulated form, also accompanies this report.

Respectfully submitted,

W. WHITBY,
Asstistant in Charge of Distribution.

15



SERVICE AND SUPPLY MAINS LAID DURING 1902.
First DISTRICT.
Comprising the 1st, 2d, 3d, 4th, 26th, 30th, 36th and 39th Wards.

81zE IN INCHES. Total in
Purposes for which used. feet and
4 8 10 12 1 | Ppounds.
5. [ Service Main................. L g72
$ | Fire hydrant connections, 464
g;g Supply connections (private).. 70
s
S Feet. 70 | 10,805 1,081 450 12,406
22 TOtAL. .. vere ceeveireerrnannenns A Powads: el IO aones | shdss | es7e0 | L s
248 Pipe relaid............... 34
2 g o Repairs general 259
=83 Pipe taken up.. i
Dp=g ;] PIperalsed. .. ... i i e e e, 13
3838
S5z |
]
é'“su’ Total......... ereeiiareneeas 33712
48| 11660 | 1,18 450 50 | 118,608
8,720 881,447 61,2156 88,760 5,750 490,882
Pipe cut off and abandoned..............ceeeviiiiiniienniiennas S e ' L 3 PO B P 4

91



SECOND DISTRIOT.

Comprising the 5th, 6th, 7th, 8th, 9th, 10th, 11th, 12th, 13th, 14th, 16th and 17th Wards.
’ BIZE IN INCHES.
Total in
Purposes for which used. . feet and
8 4 6 8 10 12 | Pounds.
S [ 8ervice mMains. . ......ci. viiiiiiiiiiiiiiiieeiiaaa 1
Z Supply mains,. 1,016
< | Supply main con 28
& | Fire main connections 30
% | Bye-pass connections. .. 96
K] Fire hydrant connections, 128
| Fire connections (private)... .. .. . 111100 342
© | Supply connections (private).................oiiiiunnnn 195
2 Motor connections (Private)........cvviveiiieiiininnreniernnnsennacfoneeeeanes] 2L [iiiiis cifiiiiiiaii e iiii e eeeee et 21
A
B
Feet 90 147 1,583 1,104 66
2 Total................ { Pounds 1,850 040 50,589 | . 790 950
S48 Piperelaid... ........ 2,763
2% Repairs, general... 578
8@ Pipe taken up..... 601 |,
TS wsg | Plpeshifted............... 964 |.
zgod
Saes . - R .
TS wo
8326 Total FOOL...eovieeoriinreriaeeesanenss 28| 1991 | 4901 675 88 ..., 8,118
= otal. s Pounds...,... /1111l OO 6345 | 89,820 | 164708 | 28850 | 2080 |.......... 241,508
. Feet. .......ooiiiiiiiiiennin, vees 518 2,188 6,524 675 1,142 66 11,058
Total handled................. Pounds.. .11 i 7ees| 42760 | 215292 | 28350 | 620 | 490 | 861857
Pipe cut off and abandoned...........ovcvueereeiirnneererieiiaanees . 228 158 62 |..eeueen [ P ceeeeeenns 438

€91



SERVICE AND SUPPLY MAINS LAID DURING 1902.

First DIsTRICT.

Comprising the 1st, 2d, 3d, 4th, 26th, 30th, 36th and 39th Wards.

8128 IN INCHES.

Total in

Purposes for which used. feet and

4 8 10 12 16 | pounds.

5. [ ServiceMaln..............ccoeiiieiiiiiinn 11872

T | Fire hydrant connections 464

T | Supply connections (private) 70

B
BS 12,406
Q)

E—. Total...... ettt iraeetereessanns 451,170

S48 [ PIperelald............ciiiiiiiiiiiiii e 804

28 Repairs general 259

o8 Pipe taken up........ it

DS | PIpeTaised.. ... oo e 113
58281 __
Cwd ’

2386 Feet 366 74| * 33 50| 12

Y Total......... sereeneans Pounds... .. .00 ol vs0| o4ss2| 1760 |00l ol sme0 | sem2

Feet.............. PP PP 486 11,659 1118 450 50 118,008

Total bandled............cccvvveinnnnnnn. Pounds . oot 8720 | 881,447 612215 88,750 5,760 490,882

Pipe cut off and abandoned. .. ........ccveeirieieneriiinereeneesseeseeerrnsennsens|osrnesinns 4|...... B R P 4

91



SECOND DiSTRIOT.
Comprising the 5th, 6th, 7th, 8th, 9th, 10th, 11th, 12th, 13th, 14th, 16th and 17th Wards.

IZE IN INCHES.
8 Total in
Purposes for which used. . - feet and
8 . 6 8 10 12 | Pounds.
S (8ervice mains............ iiiiiiiiiciiieiiieiiieiieeaea . . ceeseiasae 1,089
S | Supply mains................ ceee . . vees . 1,016
< | Supply main connections . 28
& | Fire main connections... 80
% | Bye-pass connections... 96
& | Fire hydrant connections 128
+. { Fire connections (private)... 842
© | Supply connections (private). s Y PRI P . 195
2 | Motor connections (Private)..........ocuvvueenieniiiineiiiirenenen. . 21
A
|3
D
4
- Pipe relaid... ........
Eg: Repairg, general. ..
-q Pipe taken up.....
B wsc | Pipeshifted............
zgod
S+~ - S
RZHE Feet 428 | L991 | 4901 675 88 8,118
|  Total.  yreel . ........iiiiiiiiiiiiiiiiien 0 4@ LUl dP0l | O/ 90 ...l J
3 Total...ooooviiiieen. Pounds.. I Ul eses| 8980 | 164703 | 28850 | 2000 1111100 241,308
Feet..........ooovvvniane [P 513 2,188 6,524 6756 1,142 66 11,058
Total handled................. Pounds. " srneiesennes e 7,606 | 42760 | 215202 | 28,350 | 62810 4950 | 361857
Pipe cut off and abandoned.............ccoviiiiieiieiiiiiiiinnna veer . 228 168 62 |........ S P 438

891



TaIRD DISTRICT.

Comprising the 18th, 19th, 23d, 25th, 35th, 41st, and part of 33d and 42d Wards.

Sizx IN IncEES. Total in
Purposes for which used. feet aél’;d
3 4 6 8 10 13 3 38 @ | POURE
Service mains......... creees 400 24,262
+ | Supply mains........ eeee weeeee 18
& | Supply main connections...... . %46
“ | Fire hydrant connections......... 1,463
o5 | Fire connections (private).......... 50
2.5 { Supply connections (private)......... 73
A b e e PSSP PPPUPPSPRRURIY [PRPPR PEPRTTIE IR CEIIRIETET] IRl AR Rt AR O SRS 163
&
5
z Total Feet...cooovviieriionnancnonees 26 33 21,600 2,300 1,678 400 18 |. R 26,055
otal...... 390 660 | 712,800 96,600 200 | 30,000 | 5,940 |. S PO 938,680
49 {Piperelaid...... 6,274
55 | Repairs. general o
a .
Swa | Pipe taken up...... 3,755
5.8 2 | Pipe lowered.......... 81
24 g | Pipe raised ........... . 185
§ 8.5 Pipe shifted ...ooovveiiiiaiiiiiienieneeaeieienees e 113
gy -
288 Total...... {Eefbseersrrnrs el 29222 | 7419 193 724 | 571 7| 22| 23 1244
[ otal..... Pounds ..ceeeeneninennnaneas . 44,440 \ 8,108 | 39,820 | 42,825 | 23,430 | 9,240 | 14,300 | 436,088
Feet ...covoreerunneaannnnes 26 2,255 29,019 2,493 2,402 971 89 23 22 37,209
Total bandled...... . { Pounds. . 1 00000 il 300 | 45100 | 057.627 | 104708 | 132,110 | 72,825 | 29,370 | 9,240 | 14,300 | 1,365,663
Pipe cut off and abandoned.........ceeeiuiniiiiiiiananionenes 852 .. 78 F: 71 T DN PPN PN 2,438

PoI



FourtH DISTRICT.

Comprising the 15th, 20th, 28th, 29th, 32d, and part of 37th and 38th Wards.

S1zZE IN INCHES.

Total in
Purposes for which used. feet and
3 4 6 8 10 12 4 |POUDds.
- Service mains.........cooiiii ittt i i e, 5,087
@ Supply main connections. 19
b Fire hydrant connections.. 360
S | Fire connections (prlvate) . 83
V) Sup}aly connections (private) . 65
Eg l B0 1 T T 29
L o .
H
> T 7 20 50 5385 [c.uvvinnes 126 |..oevnn... 5,598
“ Total { Pounds...............olln 435 1000 | 176/055 |.vnninnnl 2915 9,450 ...l 189,855
- g Piperelaid.............cooiiiiiiiiiiiniiien, 2,408
=28 | Repairs general. b
225 | Pipe taken up.... 2,341
T S5 | Pipelowered....... . 182
@8 24 Pipesbifted......... ... 56
5l
253
£Te 20| 2 8 8 200 7 5,404
&2 8,900 41,780 98,456 336 440 15,000 4,550 159,462
Metal handled § FEE . i 289 2,139 8,167 8 61 326 7 10,997
Total handled { LESL owwrmrrrrers s 4335 | 42780 | 269511 336 | 88355 | 24450 | 4550 | 849317
Pipe cut off and abandoned...........c...covviiiiiiiiiiiiiiiiiiiiiiiean 49 L 2 T S e ET YT T, 91

o1



Comprising the Twenty-first and part of the Thirty-eighth Wards.

Frrrr Districrt.

Purposes for which used. E—

Si1ZE IN INCHES.

12

I
Service maibs................ [P
Filter refill mains......... RN
Supply main connections...
Pumping main connections

3
&
3.5 Fire hydrant connections...l........
0.2 ] Fire connections (private). .| 24
A% ) supply connect’ns (private)|........
[S% Drains....................... e
g N
" Peet...... 24
Total........ Pounds.. 360
248 Piperelaid................ 437
z % I { Repairs general 271
S D I Pipe taken up.. . 1,114
Tude | Pipe lowered. N 378
FEER - ’
T wd i
8335 Total 1€t ... [oeuuen.. 53 | 1816 fi....... 64 10 6. 7 9 18 2
[P Pounds.|........ 1,060 | 43,428 |........ 8520 | 51,525 1,150 930 |........ 12,210 8,780 | 11,700 | 129,308
Feet..... 24 130 6,916 19 159 91 6 62 37 § 18 8,188
Total handled........ {Pounds.| 560 | 2600 22620 708 8785 51525 | 10465 980 | 18,020 | 12210 | 163 0 | 11,700 | 856,961
Pipe cut off and abandoned........ i 84 ...... FS P Y ‘ ................ 468

991
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SixTH DISTRICT.

Comprising the Twenty-second, and part of the Thirty-third, Thirty-seventh, Thirty-eighth and Forly-
second Wards.

SIZE IN INCHES.

Total in
Purposes for which used. Feet and
2 8 4 6 8 10 12 20 g | Pounds.
~ [ Service mains......... 15458 {........ 8 16,211
& Bye pass connections. ... ......c.covieeviufoenceini]iieiiied]eriiiii]iiiieeie. 80 97
= ‘ Fire hydrant connectio 1,126 |. . 1,126
'5,5 Fire connections (private). 15 |...... 15
o3 | Supply connections (private)...........|ceoeeeed] 26 |ieiiiiieiiiiiiiiifiennenn, 26
Bg | Dralos............l L ) P 5
2] o
o 5 38 17,480
Z 210 2,000 611,147
£L8 (Piperelaid.. ..........cooiieiiiinnen. 1,106
249 Repairs, general. ., bedh
% Pipe taken up...... S8
Teg Pipe lowered,..... b
wesT { Plpeshifted............o 527
s8-8
oS W _ .
2388 Total ) T P PN 19 5,269 15 25 2,265 18 23 7,639
-V Pounds........ivveeeene|oenenens 880 178877 630 1,376 169,875 2,790 9,240 858,167
Feet............ caaeeane 26 19 21,873 20 68 3,072 18 28 25,119
Total handled.......... { Pounds, .. 1 Tl a0 | sso| 721809 | 840 | 8465 | 280,400 | 2780 | 9240 960,314
Pipe cut off and abandoned.............oc00u.. 200 |...oeues 124 b L R N PP PR PPN 438

L9T



Firra DistriCT.
Comprising the Twenty-first and part of the Thirty-eighth Wards.

SIZE IN INCHES. Total
Purposes for which used. —_— - ":lfl?let
’ 3 4 6 8 10 12 16 2 24 30 36 48 |pounds
Service mains................ "
Filter refill mains...........

Supply main connections...
Pumping main connections
Fire hydrant connections...
I'ire connections (private)..
Supply connect’ns (private)

New pipe or feet
added

Drains............ .. ..ol
et Feet......
Total........ { Pounds“‘
~ |
B£& [ Piperelaid................ [P
29, Repuairs general.......... [
-2 | Pipe takenup............ ........
Tudc | Pipelowered.......c.ccovvveunens
£825 14 N
T o T
@S 05
Rk { . leet ....0........
= Total...... { Pounds. ........
Feet..... 24 687 91 6 37 39
Total handied........ Pounds. 360 | 2600 22822, 798 | 8745 | 51525 | 10465 | 980 | 13020 | 12,210 | 168 0 | 11,700 | 856961
Pipe cut off and abandoned........|........ 434 . P P O IR [ P cesenen 468

99T



SixTH DISTRICT.

Comprising the Twenty-second, and part of the Thirty-third, Thirty-seventh, Thirty-eighth and Forty-
second Wards.

SI1ZE IN INOHES. Total in
Purposes for which used. Feet a(.lnd
2 8 4 6 8 10 12 2 go | Pounds

~ [ Servicemains.............cceiiiinnninn 16,211

¢ B e pass connections.................... 97

- ' re hydrant connections................ 1,126

5. | Fire connections (private) 15

P bupply connections (private) 26

SZ{ Dratns........... 6

° FeCt.. ...oeenseeneslieenenns 2 |oeeennns 16,604 5 881 807 leverrreeii|eriinnnnin 17,480

“ Totai.......... {Pounds:: 1o 890 |00l saTgs2 | 210 | 2000 | 60525 oiLilllll|NlNI 0 e

Sig (Plperelaid.. ........iieiiiiiiiainnnn. 1,105

] a- Repairs, general '827

o% | Pipetakenup............c.ccevuueunnn 1,254

TR | Pipe lowered. ... Il .. 8,926

% woS { Pibeshifted.. .. ...l ... 627
=as8

Eud .

2525 Total Feet.....ooooslooieenfoenns 9| sl 15 55| 295 18 23 7,639

I L T e Pounds,....... 880 178,877 630 1,375 169,875 2,790 9,240 858,167

Feet............ Ceeerenn 26 19 21,873 20 63 8,072 18 25,119

Total handled.......... {Bowaas sl s%0| 80| 7olsop | 840|846 | 20400 | 2790 | 9240 969,314

Pipe cut off and abandoned.................... 200 |. 124 b (1, 2 O A PR Y R P 438

L9T



SevENTH DIsTRICT.
Comprising the 24th, 27th, 34th and 40th Wards.

SIZE IN INCHES.

Total in
Purposes for which used. feet and
8 4 8 8 10 12 20 80 s | Pounds
- Service mains.............couuuunnn 24,768
2 Supply main connections 6
Al Fire hydrant connections 1,286
s'c Supply connections (private) 1.6
¢ | Motor connections (private)...... 7
g-g Drains.......ooovveiiiiiiiiiniianans ‘e 10
2z
5 t 98 25 [ 25511 52 | - 6 y 26,217
€et.........ooeeenennd] 98 20 25611 021 B8 |veiieienenfiieenenend] 0 B eeaiiiil, 1
& Total { Pt 11 1,470 500 | 841063 | 2181 | 82175 |......o.|ill 1,980 | ool 880,172
S (Piperelald.........c.oviiviivnnn]en 1,991
= wd | Repairs, gene . 694
222 | Pipe taken up. 1,330
<Z o | Pipelowered... 100
) Piperaised......................0 .. 189
SAg Pipe shifted. ..................... 276
@y
282 i
AT l Total { 16| 1 2,692 113 75 29 75 821 50 4
& 240 24,180 4,746 4,125 2,175 11,625 105,930 21,000 262,857
Feet.........covvvnnne. 114 1,234 28,208 165 660 29 75 327 50 80,857
Total handled { Pounds ... oimmneiiin 1710 | 24680 | 930699 | 6980 | 86300 | 2175 | 11,625 | 107910 | 21,000 | 1,118029
Pipe cut off and abandoned............... 9 338 L5117 PR N 3 & 2N 5\ N 1,017
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Pipe Laid by Contract by the Bureau of Filtration during 1902.
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Pipe Laid by Contract by the Bureau of Filtra.ion during 1902—Continued.

S1zm 1N INCHES.

Purposes for which used. - Total.
6 8 10 12 16 20 24 30 36 48
)
SixTE DIsTRICT. |
Supply mains, . ... et eeeerereeraaaeay ceeeeeneen 12,010 | 2,300 | 8,655 | 2611 | 3179 | 38,063
Supply main connections. teeeereeneiasienees] OM| T 276 | T |...i.iieeieiiii]onen PR P P P 470
B0 Y T - S O S P P
T 7 P 548 79 276 71 8,408 | 12,910 2,300 | 8,655 | 2,611 8,179 |. 39,037
SevenTH DisTrICT
Supply mains.......ccveveiiiiiiniiniiiiiiieiiiieenies]ennnzane]oinieneileeiiesii]ieienaan 3,886 | 14,550 |........{...0vene 15,180 | 5,400 | 38,995
Supply main connections...........oociieieiiriieiann. 228 |........ 472 20 ) (1 R ! N P P 730
0 Y 228 |..eeuunn 472 20| 3,875 | 14,550 |......oifeunnnnn. 15,180 | 5,400 | 39,725
Grand Total.......ooivviiiiiinriiiiieinniienens 1,169 109 1,134 159 i 12,566 | 31,230 | 2,300 | 27,386 | 17,791 9,500 | 103,353
High Pressure Fire Service Laid with Flange Pipe and Special Castings.
S1ze IN INCHES.
Purposes for which used. Total.
8 12 16
Mains............ L eereeeiiiiieeereeeiierreiiereiiseeraaaenns [P Ceeeeierareerarea, 3,664 9,045 999 14,508
Hydrant connections........ccooeiveiieeeiecrensnescsssesscnseseses eeeans cereas cerencnrae 1,771 PP P tereianenes 1,771
Total.....c..oeuns Ceereseeiietieiiatiiaeaanas teeresesessetitcenannsonnntnrstenesenannn 5,385 9,045 999 16,279
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Total feet
PURPOSES FOR WHICH USED and
pounds.
48
Service mains................ciiiiiiiiiiiiiil, 7,948
Supply MAINE ... ..ooeitiviieeeiniiianeeaeas 1084
Fiiterre-lll main. .................. s oz
Supply main connections........ ......eeeenunn 142
5 Pumping main connections..... ....., o raseones 101
§ Bye-pass connectlons .. ....... ceeereanes ceveees 198
g Fire main connections............c.ocevvivnnnens 50
‘E Fire hydrant connections................ coessees 5008
o
‘9 Fire connections (private)......... 674
B | Supply connections (privatey...... ... 1,006
g Motor connections (private).............. teeeens 68
& 463
Drains......... teenenes [ Ceeeriniiiiecenians
Total {Feet.. ......... 96,789
L0112 ) P
Pounds......... | cresenedl 5418281
22 16,042
w
g 25 8,754
=)
S'U. Feeeeeees 18,385
'gg’ Plperaised.........ocevviiiiiniiinnnnieennnna. soeesee b
58 | Prpeshifted.......oiiic 1,988
()
o p
22
=]
g Feet.......... d 0887
% Total..........covvnneenn.. 1,617,797
Pounds....... 804560 B17,
Total handled, {F‘eet “ 157,128
0 an e tiiaiearaeas .
Pounds....... 80550 5,067,028
Pipe cut off and abandoned............ ————— poeeseens 4834
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Total Feet of Pipe in Use December 31, 1902.

i _f EXTENSION AND RELAYS, DEDUCTIONS DURING .
b S §, DURING 1902. 1902. s
$0% €| e 3
AEE: 5 51 s ey
133 | %5z | 3| 3|53 )9/ 38
a| & (A3 & & | & |38 |&
1 175 | 175
8,568
8,655
81,688
189,810
5,050,178
26 ,596
424,864
459,886
16 | 122,304 144,744
18 16,085 16,085
20 | 228m7 265,957
22 606 [..oovveseerennieiiin b e 606
2 P72 VR FUUURUUON USRI FUPRUIT IUURRTURS IUSUPRY IR b1d
2 2,696 |........ 2862 |........ 2862 ooeeeelovee e, U 5068
20 | 283,300 | 83,666 | 27410 | 148 | 27558 | - 125 50 | 175 ' 294,358
8 | 8343|118 17821 |....... 17,821 2l....| 2 1038
48 | 163807 | 14060 | 9,500 22 el 192,488
< —
Total| 7107570 | 83,720 | 216471 | 16042 | 252,418 ; 18385 | 4884 | 18219 I 7,495,484
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BROKEN MAINS.

Breaks for which no Special Reasons could be assigned,
occurred in the following named Mains.

The following breaks were caused by sewer contrac-
tors and street cleaners in their rough usage of fire
hydrants and by water freezing in the pipes and various
other causes.
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Recapitulation of Fire Hydrants Set, Renewed and Removed.
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Fire Hydrants by Wards.
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Fire Hydrants by Wards—Continued.

Wards.

STyLE.

No. 1.

No. 2.

No. 8.

Total.

Thirty-third..............
Thirty-fourth.............
Thirty-fifth...............
Thirty-sixth..............
Thirty-seventh ..........
Thirty-eighth ............

Thirty-ninth.............|.

Fortieth.......cc.c00vvee..
Forty-first........co......
Forty-second......

646
482

g

92
378
207

b4
134

~w58888zg88%

12
10

eesesese

e
eeeeiene

secscescfoccease
...... celocscanse
eseceses]oceces
..... coefsescanes
eseslsercens
cesnae esecanne
sesscces]ocsesess

613
106

183

s B g3

142

Total...coovuenvennns

3,608

281

13,335
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Fire Hydrants by Purveyors’ Districts.

8STYL®S.
DISTRIOTS. Total.
0.8. | No.1l. | No.2. | No.8. | No.4. | No.5.

First........ R 20| 1318 686 102 [ooveinifoenienan 2,126
Second......... covsenanns 86 [ 1,112 78 52 1 7 1,985
Third.....ceoveeeeeannenns 11 | 2257 632 17 ) O PN 8018
Fourth..........coooveeen 995 887 44 1 4 1991
Fifth................ veeree 895 55 L S PR ceseaas 526
[33 547« PO 1526 225 .2 N P 1867
Seventh........cocceene . 112 1,286 898 80 [erennnn 2 1,822
Total............ verse 544 | 8,888 | 3,606 281 8 13 | 18385
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Permits Issued during the Year 1902.

Aquarfa..............oonl
Bakeries.......................

I asins and sinks in dwellings

Fasins and sinks in offices
and Stores...................

Baths in dwellings............
Baths in hotels, etc...........
Baths, shower...... SN
Bidets..............cooiil
Boats, etc., supply of..........
Bottling establishments.....
Building purposes............
Carriages and wagons........
Cellar drainers................
Dwellings......... ....
Dwellings, half........
Drug Stores....................
Dye houses....................
Factories......................
Ferrules, number.............
Fllters..........oocovvininennn,
Fire hydrants, use of.........
Fish troughs and stands......

Fountains, counter...........
Fountains, garden............
Green houses......

Heating bollers
Hydrants in new buildings..

Hydraulic elevators..........

Ice cream saloous............

7

45
104
88
4,020

762
6442
6

21

2
150

o wBer.oscs8 . BEuouBE-FER

Lawn sprinklers.............
Laundries....................
Laboratories .................

Machlnes for scouring, rlns-
ing, e

Pantry sink .................
Pools, swimming............
Pools in churches............

Restaurants and eating sa-
10ODB......iviiiiiiiieaees

Slaughter houses............
Stables............oooiiiiinnns
Stalls instables.....
Stalls, cow.............
Steam bollers, number..
Steam bollers, H. P..........
Steam engines, number.....
Steam engines, H.P.........
8treet sprinklers.............
Tubs, vats and tanks........
Urinals in dwellings.........
Urinals in stores,offices,etc.
Urinals, trough..............

Wash paves and screw noz-
zles

I aeee

Wash paves for watering

Wash tubs, stationary
‘Water closets in dwellings..
Water closets in stores, etc..
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Premises Supplied and Appliances in Use January 1, 1903.

AQUATif....cvveiiiiinrnnenanns
Arsenals...........coouunnen .
Asylums......... [
Bakeries.................
Barber shops.............. ees
Bars..... Cereseseietisensnnns .
Basins and sinks in dwel-

lings....... ceeeeas N
Basins and sinks in offices,

and stores.................. .
Baths in dwellings.. .,........
Baths, public..................
Baths, shower,............. .

Baths, foot..........co.0veeeee
Beam houses and tanneries.

Bidets..................
Bottling establishments..,.,
Brick yards................. .

Brick yards, gangs of men.
Breweries...........coceeenen
Barrels brewed...............
Cars, steam and electric......
Carriages and wagons...,.,..
Cellar drainers.......... teees
Cemeterles......... [ETTTPTOTIIN
Churches............... vesruen
Coal yards................
Coloring rooms.,........ casan
Condensers........cc.ocuennne.
Depot and railway stations..
Dwellings with water.........
Dwellings without water,,..
Dwellings half without water
Dyers......... ereeecaretiaaeas
Drug stores...................
Dye houses........... ITTTTIIN .

Engines on railroads.........

18

1,327
1,788
1,768

78,689

29,649
232,796
1,807
275
100

442
661
156
7%

2,560,420
1,500
9,244

47

510

115

108
244,506
2,000
9,758
750

675
340

Factories, foundries and

mills......... Ceresttennenane
Filters.............. cesesenses
Fire stations.................
Fountains, garden.... ...
Fountains, counter..........
Korges........cc.cvvvvinnnnn.
Furnaces.........

Hatters, planks, per set.....
Hydrants............
Hospitals.............. soesas
Hotels...., [

Hydraulic elevators...,.....
Ice cream saloons. ..,.,......
Institutions, charitable..,..
Ice machines,....
Laundries

Lawn sprinklers.............
Laboratories. ................

Machines for washing,scour-
ing, etc.....

Marble yards..

Malt houses. ...

Market houses...............
Milk houses..................
MIntS...oooovvniiiiiiniiiiia,,
Motors, beer.................
Motors, organs...............
Photograph galleries. ......

Photograph galleries, ope-
220703 ¢ R

§G%E3§

255,741
49

57

251
816

156
791
274

-

1,881
164
184

174
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Premises Supplied and Appliances in Use—Continued.

Police stations
trols.....oooviiiiiiiiiienn.

Pools,swimming.............
Pools in churches............

Rectifying establishments.. .

Restaurants and oyster
BRIOODB ......ceviivnnninn,

Shot tOWerS...............c...
Slaughter houses.............
Soap bolling establishments.

Stalls in stables..
Btalls, COW.ueoviinieenen vannn
Stalls, fish and trough........
Steam bollers, number.......

Steam bollers, horse power..
Steam bollers, heating.......
Steam bollers, heating, horse

50
28
88
176
4

8

1,140

457
18

7,758
52,446
174

8,670
124,164

5,720

Steam engines, number.....
Steam engines, horse power
Steam saws..................
Steam pressesandhammers
Shops and stores, with water
Shops, without water.......
School houses................
Theatres......................
Tubs, vats and tanks........
Turbine wheels..............
Urinals in dwellings. ........
Urinals in stores, offices, etc.
Urinal troughs...............
Vinegar establishments ....

Wash paves for watering
horses.............c.........

Washtubs, stationary.......
Water closets in dwellings..
‘Water closets in stores, etc.
Wool washers...............

250,712
27,248
104
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TABLE “A.”

Service Attachments Laid to the Curb (on Streets to be Paved
or Repaved) by the Bureau of Water.

NUMBER OF LENGTH IN
CONNECTIONS. EET.
Total
DisTRICTS. . | Total. . A in
4 g 4 g feet.
g 8 8 8
N ¥ N N
First....ooviiiiiiiiiiiiinennns A S 7 10,680 |........ 10,650
Second............... [ 2 |........ 20 220 |........ 20
Third ..vveirienenrieniennnnns 888 |........ 836 12,006 |........ 13,008
Fourth.......ccovvvviinnnnnnn 146 |........ 146 1,685 [........ 1,655
Fifth......ccooviiiiiiiinannnns 100 |........ 100 1,363 |........ 1,263
Sixth.....coveeieininnneiinnnns 314 |........ 314 4,73 |........ 4,13
Seventh...........ccevueenen. 637 1| 628 | 10545 24 | 10,660
Total.eoovviiiiireaneninnns 2,820 1 | 2821 41,141 % 41,165

Account of Iron Stop Boxes, New Stops and Check Valves for

1902.
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Repairs to Mains, Stops and Fire Hydrants, also Stops and
Fire Hydrants Removed during 190%.

& Srtors. Fmmz HYDRANTS.
]
3
=
DisTrICTS. . ; . . .
AEERARER AR R
g £ 2§ | 8!8 g
g | 8 | & | & | &
First......... Creesaseennas a7 195 4 1 168 [...oetet 1
Second.....ceevireeiennns 167 235 8 17 222 85 9
Third...cecvveevenninnnnns 156 128 41 191 7 19
Fourth.......covvunenes. 242 510 2 8 415 |........
Fifth...ccoiiiiiiiiieinnns 7 17 4 2 33
8ixth.......cceviiennnnn. 08 [ 4 14 24 51 11
Beventh................ 118 291 21 4 113 64 9
Total...oveeeennnnees 825 | 1,380 84 53| 1,170 210 59
Check Valves Put In.
Btreet. Location. g 3
E @
Broad...........| 54 feet south of north house line of Market street,and| 9 | 12

16 feet west of east curb line of Broad street..... vees
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Total Number of Stops and Valves Arranged by Districts.
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Total Number of Stops, Valves, etc.—Continued.
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Total Number of Stops, Valves, etc.—Continued.



Number of Valves Raised in the Several Districts during the Year 1902.

SINGLE (FATE.

Districts.

4-way.
5-way.
6-way.
3-way.
4-way.
5-way.
8-inch.

Fourth...........cociiiiiiiiiiiiiiiiiinnnnn,

Seventh.......coovviiiiiiiiiiiiiiiiiaiienieens

0] 7 3

: el |
=] © ©
FRRE
3 S &
) U I PR
15 2 |oeenns
4 [
) W PO
89 2

80-inch,
Total.

981




Number of Complaints and Examinations during 1901 and 1902.

L8I



NEW METERS SET.

“ o o= = = | Ward

=3

© «w 0 N N =

Size.
Occupant. Location. Business. ngztgat. Nﬁ'&z:f 4lalals -g alalalala v%"‘)l;i:ug‘;gf Remarks.
818882855\ e|3
Rl2|w|2|2 |3 |8|3|2|8

J. Weaver............ 1400-42 South Front street................. Distillery............. Mar. 4.. | Crown..|....[....[....] 1 |1 210,100
N. & G. Taylor....... N.S. Tasker street Meadow and Swanson| Tin Plate............. June 18...| Crown..|....[....; 1 01 2,100
V.Eberte............. 601-13 MooreStreet.............cccoeeunnnn Furniture Factory...| Dec. 11...| Trident-|....|....|....| 1 coee]e 1 7,000
Brown Bros. & Co....| 330 Chestnut street, 8. E. cor. Fourth......| Banking House...... Mar. 23...| Union..|....|....[....[....]....0.... ] 1 1 721,800
Manor Real Estate

and Trust Co....... 108-2) South Delaware avenue............. Warehouse........... April 24...| Gem....|....{.oo|oeeifonnoeefoifen] 1 423,000
Real Estate Trust Co.| 212-16 Race street..........ccooceuenn...... Paints and Oils....... Jan.7... .| Crown..|....|....|....] 20 oo fined] o] 2 73,900
Wm. P. Datz & Bro..| 237-41 North Sixthstreet............ ....| Paper Box Factory..| Feb. 15...| Crown..|....|....|....}....l..o) 1 1 112,000
Commonwealth Title

Ins. and Trust Co..| 126 Market street........cocvveveennna.,. Miscellaneous........ June 30.. | Union..| 1 . .. 1 500
Clinton Hotel Co.....| N. E. cor. Tenth and Clinton streets...... Hotel......... PP Aprill... | Union..|.... 1 1 372,300
D. W. Van Tine...... 300 South 11th street, S. W. cor. Spruce...| Apartment House...| June 123...| Union..|....[....[ee..{.000] 1 RN P 1 100,100
C. S. Warfield........ 333 South Twentieth street................ Plumbing Shop...... Dec. 5.....| Keyst’e.....| 1 . 1 400
John Stafford........ S. E. cor. Thirteenth and Walnut streets..| Apartment House...| June 13...| Gem....|....[.cci|eeee]evee]e ofuree]enns] 1 1 788,100
B.F. Keith........... 1118 Chestnut street.................. eeeen Theatre .............. Aug. 13...| Gem....|....|.ccfeeee|eeci]eeee]eee 1| 1 2 62,400
Master Builders Exc.! 18-24 South Seventh street................. Exhibition Building.! Feb. 8....! Union..|....|....|....|J....J....0 1 . 1 119,100

881



New Meters Set—Continued.

.......,:..-ITotal.

Size.
Occupant. Location. Business. Wlﬁ:tget. Nﬁz:r"’f g , % 4 g1 . alala
: ElE8|8|5|E|8 8%
U. 8. Post Office..... 8. W. cor. Ninth and Market to Chestnut.| Post Office........... April 18..| 8tand’d.|... : ........................ 1
Peter S. Dooner......| 23-29 South Tenth street................... Hotel....c..oovvnnn. April 28..| Union. |... : ................ 2
Robt. H. Foerderer..| 231-35 North Sixteenth street.............. Office Building....... Mar. 19...| Gem....|.........|.. o e ] ] 1
Stephen Greene...... N. E. cor. Sixteenth and Arch streets.....| Printing Office....... April 15...| Gem....|.... ‘ ........................ 1
B.8eyberty........... 230 North Twelfth street................... Laundry and Print- . E J
ing Office..... PO June 20...| Union..|....".... 1
J. G. Donoghue...... N: E. cor. Eighth and Vine streets Restaurant Jan.3.....| Crown..|... 1 .
J. K. Wright & Son...|531-33 North Ninth street.................. Printing Ink Works. .| Oct. 29....| Crown...|.... .. 1]..,.
Mary Douglas........ 810 North Tgenty-fifth street.............. Dwelling.............. Feb. 4....| Trident.|... ..
R. M. Green & Sons..| 1413-21 Vine street............ceceieenenn.. Mineral Waters....... Aug. 8....| Crown... 1
J.J.Wolf............. 927-31 N. Fifth st. and rear 924 Orkney st...| Brewery.............. June 17....| Union... 1] 1 (..., ..
Jacob Behrend....... 118-24 West Allen street.................... Furniture Factory....| June 30....| Union.. 1
J.M. Crouthamel..... 1584 Frankford avenue..........c..oooevuans Blacksmith Shop..... Jan. 17....| Crown.. .
J. M. Crouthamel..... 1528-30 Frankford avenue... .| Flour and Feed....... Jan. 17....| Crown...
H. A. Pedrick & Co...| 226 East Girard avenue.................... Machine Shop........ May 23....[ Crown.. 1S PP PR PO
Stewart Ralph Manu-
facturing Co........! 8. W, cor. Mascher st. and Columbia ave..! Snuff Factory........! Mar. 17....I Crown...l.........[....l 1 [ PO DR PO

T L Y

Cubic Feet,
Consumed.

Remarks.

9,900
1,036,300
173,300
271,800

90,100
708,700
4,600
2,500
139,100
595,900
10,500
9,100
16,700
57,600

18,200

681



New Meters Set—Continued.

Size
Occupant. Location. Business. wh]z:tgot. ofNﬁg:r. _g -‘:; g 4 S
AFHEE

Standard Hosiery Co.| S. W. cor. Aancock and Berks streets..... Furniture Factory . | Mar. 29....| Crown 1
Wm. Ritter & Bro....| 2519-37 Germantown avenue............... Furniture Factory...| May 6..... Gem.....
James E. Buckley....| 8. W. cor. Waterloo and York streets......| Wheel Factory. ..... June 10....| Crown 1 ..
Collins Mfg. Co.......| N. W. cor. Oxford and American streets .| Paper Factory....... June 23. | Crown 1
Est.of Mahlon Fulton| 1615 North Ninth street.. ................. Miscellaneous ........ Oct. 10....| Empire..|...
Samuel S. Fretz...... N. side Diamond, 100 ft. West of Tenth st.| Umbrellas............ Nov. 12...| Union ..|-...f.ceefeenr]ee
Geo. W. Metzler...... 114 Levering street.. ... ceitereea s Saloon-...oovieennnn.. April 28,..| Crown..|--of... | 1
Geo. Loughrey & Son| W. side Cresson st , N. W. of Jamestown..| Coal Yard............ Aug. 27....| Trident.|....{....| 1
G. J. Littlewood &

Sons......oevvunnnn. Main street, South of Walnut lane........ Dye House........... Sept. 12...| Empire..|....|....|....| 1].
Carl Eichman........ 4311 Mainstreet.......c.ooovveveenn.nn ceeesfSaloon....iveiiienn.. Sept. 17...| Crown ..|....[....[....] 11l
David Farrar 117 Levering street. ....... Crown .,

Thos. A. Gumnmey..| 6118 Germantown avenue................ Dwelling............. Jan. 17..| Crown..|....{....] 1| 1

H. E. Currier........ 200 East Sharpnack street................ Dwelling............. Feb. 28..| Crown..|....|....[ 1
Orlando Crease..... Wayne street, 1st mill S. Berkley........ Woolen mill......... July 38..| Empire|....|....[... ... ]
G. Woodward, M D.| 400 W. Willowgrove avenue.............. Dwelling............. Nov. 10..| Crown..|....l....j....| 11.

2-inch.

\ 3-inch.

4143
Ile|&
01
1
. 1
1
1
.. 1
. 1
1
1
. 1
2
1
1
1

Cubic feet
Consumed.

Remarks.

4,800
20,600
5,100
11,800
1800
56,700

4,500

No water
used.

061
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New Meters Set—Continued.

Size.
Occupant. Location. Business. whlggtseet. otyﬁgltgr. gl g4 g’ $lalals

Morris Rufe......... Rear N. W. cor. Wister st. & Read. Ry...| Coal yard............ Nov. 24..| Empire|....

Marg’t S. Thurman.| N. 8. Ashmead 235 ft. K. of Rubicam av.| Cotton mill.......... Dec. 16..| Unlon..|....| 1.

Marg’'t 3. Thurman.| N. S. Ashmead 820 ft. E. of Rubicam av.| Cotton mill.......... Dec. 16..| Union..|....| 1.

Chas. W. Henry..... N. 8. Cherokee st. 150 ft S. Springfield av.| Dwelling............. Dec. 24..| Gem....|....[....0....0....0....] 1
Kinkerter and Shep-

pard................ 4669 Frankford avenue.................... Hardware............ Feb. 7..| Pittsb’h|....|....| 1

James Bromley..... 8. W. cor. Adams & Leiper st eet........ Carpet mill.......... May 21..| Union..[....[....[....[....] 1

Robert Megowan....| 1250 Adams street......................... Hoslery mill........ Sept. 1..| Unlon..|....[....[....0....] 1

Thomas Davies..... Orthodox street N. E. cor. Large......... Cotton mill.......... Nov. 17..| Union..|....|....[....}....] 1

Avil Printing Co.....| 804148 Market street, and rear........... Printing office....... June 6..| Empire|....|.... 1

Joseph C. Campbell| 20290 Willard street......................... Machine shop....... Jan. 21..| Crown..|....[....| 1

Albert Herbst,......| S. E. cor. Emerald st. and Allegheny av.| Hoslery factory..... May 19..| Crown..|....[....| 1
| P.& R.R. W.Co.....| 8.8. Allegheny av. 1,345 ft. E. Richmond.| Freight yard........ June 20..| Trident|....[....|....|....[....]....] 1.
HoraceLinton & Bro.| 8069-71 Ruth street............. .| Ribbon factory...... Nov. 10..| Union..|....[....| 1

N. Z. Graves & Co...| N. W. Broad and Geary streets. .| Paints and olls...... Oct. 22..) Gem....[....]....|eeee]ovne]eennfonnd 1
Louis N. Kenton.....! 226 8. Thirty-ninth street.......... .l Dwelling............. Jan. 6..| Crown..l....]....] 1].

e e e I Total.

L L

Cubic Feet
Consumed

Remarks

81,400
1,800
7,800

700

12,100
100,700
78,700

{

Nowater
used.
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New Meters Set—Continued.

Ward.

N

32

SI1ZE.
0 t Locati Busi Date | Nofpe 4 ‘
ccupant. ocation. usiness. o 3 slal . N P P
P whenSet.| meter. | S (S |S |5 |8 |4 14(4 |4
a <] q Q | - Q Q Q Q
AR ER Y ERERERE:
RIRXN|A ||| S|+ |D
Quaker City Apart-
ment House....... N. E. cor 36th and Chestnut street ...... Apartment house...| June 6..[ Crown..|....[....[....[....0Lo0 e 1 ..
P. W. & B. R.R. Co..| S. W.8. Gray’s Ferry road, 214 feet 8. E.
of Paschalst.................coooeinin Freight yard........ June 26..| Hersey.|....l....|....]... 1
Union Traction Co..! N. E. cor.15th and Cumberland sts...... Depot......... ...... Feb. 7..[ Crown..|....[....[.. 1
Bergner & Engel B'g
COvvrrnennnnnnnnnn, S. side Thompson st., east of 32d st...... QGrain drying........ May 26..| Crown,.|....|....]....[... 1
Henry Hess Brew-
ing Co............t S. E. c. Montgomery ave.and Carligle st.| Bottling works...... June 25..| Crown,.|....[.... ....]....0 1
Arnholt & Schaeffer| N, side Thompson st., east of 31st st.....| Brewery............. Aug. 7..| Gem,...[....l....|... 1]..
William Chaplin....| 2807 N, 80th st...... et eiteeae i, Produce...............| June 11..| Empire|....[....l....] 1
Carbon Dioxide and .
Magnesia Co....... N.W.cor. 20th st, and Montgomery ave.| Magnesia works.....| Aug. 28..| Union..|....|....|.... ....]....| 1
Alex. Turkington....| E. s. Palethorpe, 3d prop. N, Lehigh ave.| Cotton mill..........| April 7..| Trident.|....[....[....[ 1[.
John J. McCloskey..| 2700 N. 2d st., N. W. cor. Lehigh ave...... Saloon............ ve..| June 9..| Crown..|....|....| 1].. .
C.J. Kulp............ 1813 Jerome Bt..uueuuereeineeneenneenaanns Dwelling............. July 8..| Union..| 1 ... .
Florentine Wieland.| Rear 4020 Kensington ave..... PR Leather works...... July 81..| Emplre|....[....[....] 1 .
P.J. McGarvey...... 1234-86 Belmont ave..........coevueiunnnnes Ice manufactory....| Feb. 1l..| Gem....l....L....L.... ... L., ... 1

] Total.

e

=

—

e e e b

Cublc Feet
Consumed

Remar

ks.

526,90

1,009,300
241,200

Llvo

19,400

1,584,700
477,900

8,471,700

{ No wa
used

ter

G61



LI

New Meters Set—Continued.

SI1ZE.
Occupaat. Location. Business. wh‘?,g"g% Nﬁ’;”;‘;,‘f f .g .g‘ f‘; ] '5; dldldald!l = 8233;%1;10:3 Remarks.
2151815/8/585|5|2|F
N I\ IROI IR POR PORY JROJS Sl i

Providence Mills M'g

Covvvrnnniinninnnn .| N. E. cor. 55th 8t. and Girard ave........ Woolen mill......... July 21..| Hersey.|....[-.o.feeefeeeoenfonn] 1 1 599,300
H. C.Carroll & Sons.| E. slde 59th st.,200 feet north Girard ave.; Brick yard........... July 29..] Hersey.|....[....]....|... ] 1 1 208.400
John F. Hausmann.| 914 North 50thst.............. e Dwelling............. Sept. 22..| Union..|....| 1 1 900
Atlantic RefiningCo.| Old W. Passyunk ave, N, E, c. River rd.| Oil works............ May 19..] Crown,.|....|....fcooufeeed]ennd| 1 1 40,300
Quaker City Coop-

erage Co... ..| S. E, cor. 23d and Washington ave....... Barrel factory....... May 28../ Crown..|....|........ ... 1 1 64,000
Harrison Bros....... N.s.Gray’s Ferry rd, from 35th to36th sts| Chemical works....| Oct. 7.. Gem....[....|[....lceeuleeefenns]enn ) S PR PO I § 81,100
John Chambers Me-

morial Church....| N. E, cor.28th and Morrissts............ Church............... Dec. 4..| Empirel....[....]....0 1 [.coifoee]en. veleeed] 1 300
George L. Pallatt....| 8255 North 12th st..........ooviiieeennn... Confect’rs’ supplies.| June 80..| Union..| 1 [....[....[....[....0Lo0 e 1 1,500
Bessle Becker, ......| 1117 Dauphin street....... et eeees Dwelling,............ July 8..| Union,,| 1 1 1,200
Louis J. Kolb,..... | 8709-31 North Broad street,............... Bakery ........ veeen.| July 9..| Crown..|....|... 2 2 104,200
John Hohenadel,,..| S. E. Queen Lane and Reading Ry....... Brewery....... veee..l Mch 28, Crown.,|.. 1 . 2 213,000
Connecting Ry. Co..| E. side 17th st., 405 feet N of Lehigh ave.! Stand pipe...........| April 17..] Crown. |....|... 1 1 155,500
Link Belt Eng. Co...| N.W. Hunting Park ave. and P. & R. Ry., Machine shop....... June 20.. Gem.,..[....|c...feeiifeefoen ] 1 1,080,000
Philada. Pneumatic

Tool Co............| S. E. Twenty-first and Lippincott sts....| Tool works, .,.......| July 22,.! Union..l.... e 1 Jeedeodoob 1 206,300

€61
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DISTRIBUTION EXPENSES DURING THE YEAR 1902.
Including Expenses of Main Office, Purveyors’ Districts and Meter Shop.

Material and Labor. District. | Distriot. | District. | DIstriot. | Distriet. | Distrit. | Discrict. | tion. | Shop. | Offics. | Totals
Lead.....ccoviiiinininnniieiniiniinnn, 81847 22 |..oovviiiii i $1,076 34 $658 86 | $2244 19 |............|....e FO O $£,826 61
GaBKOb. . ..oivveiiiii e s Y PN 29 95 6062 f..ooveiiiieriiiiiiieiiii 189 22
COR@.....cvvviiininniineeiiiiiinnas 621 15
WOoOod.. .coviiiiiiniiiiiiiiiiniiiiennes 54 00
Straight plpes,...........ccooveveenne 23,424 99
Smallspecial8........................ 6,676 29
Large speclals, 20-inch... 1,118 35
¥rames and covers................... 445 60
Cast iron stop boxes.................. 2,000 79
Hauling, transportation and hotel..|............[.....ocoooiifoiiiniiin o, 4000 [coveiiniirnen]innennanenes 8,208 28 [...ccvvereealeiiiiiinnns 8,333 28
Supplies, tools, small stores, etc.....| 1212 77 7,164 92 1,670 29 2,566 42 1,247 86 1012 60 878 21 491 71 ] $5554 40 $1 50 21,785 67
Plumbing and plumbing supplies...|............ 2 25
Meters, tCu. . oviiiiiiiiiniiieiiiiiiei]eiiiieiiinn, 2979
Brick, st lime and | TR 595 57 8,087 08
Lumber....... e eeeteiieietraibcearas 4,274 90 7821 89
Hay, feed, e6Ca...c.o.everraeen caannns 1,170 81 5,689 62
Stable Supples..........cccvviennnenn. 152 87 592 20

g61



Distridbution Expenses—Continued.

First Second Third Fourth Fifth Sixth Seventh | Distribu-| Meter Main
Material and Labor. District. | District. | District. | District. | District. | District. | District. | tion. | Shop. | Office. | Totals.
Stable repairs,.......c.oooeeeiiniinn. $198 71 $61 82 $284 16 $188 00 869 45 $90 80 E30.0. ' 20 R D [N 8909 78
Stable medicines..................... 85 50 57 26 25 600 |............ 9 00 B 1 P e 104 00
Stable shoelng.....coeevvenirieninnnn. 276 50 112 00 190 00 147 50 82 80 74 00 F. 70~ J P P 920 14
Suppﬂes, stationery.................. 168 17 847 99 265 05 276 59 188 85 308 27 838 82 $144 08 $28 40 $410 75 2,456 47
w {Pér diem................ 20,981 77 | 20,503 00 | 68,687 78 | 23,356 78 | 17,107 20 | 26,180 22 | 25838 15 |......eviiiifiiiiinnnnini]iiiiiiiiinnn 197,604 99
ages....
Salary......ccoovvinennnn 4,649 00 4,534 05 7,350 88 6,737 68 2,428 38 8,839 19 b 357 2 L T R O N 83,292 83
Total cost of labor and material on
account of distribution............ 85,616 52 | 84,439 59 | 76,626 08 | 86,807 85 | 23,210 94 | 88,706 06 | 85,006 01 | 40,402 66 6,323 02 41225 | 822,459 48
Buildings, grounds and reservoirs..|............ 2,779 84 14,661 77 5,099 83 14,867 65 749 20 L R 42,206 37
Filtratlon........c.ooocvvviviniinc i i i e B8 e S 2,844 16
Total labor and material............. $36,516 52 | $87,210 48 | $91,287 85 | $44,751 34 | $88,177 59 | $34,456 26 | $38,964 00 | $40,402 66 $6.328 02 $412 25 | $367,510 01

961



Schedule of Pipe and Special Castings accepted and rejected during the Year 1902.

Spze N INCHES. . . A AccmereD
N
Manufacturer. o ? § g 2
& | Bpecial Castings. 2 ] ' H Quantity Cost.
B o - ~ (6]
Donaldson Iron Co............... ceerereciiaae . [ O sesreanes 2,412 2,816 404 |, 2,412 $10,458 82
761 878 u7r ... 761 4,281 29
719 895 176 |.......... 719 5,596 21
. | United States Cast Iron Pipe and Fdy. Co...
H 103 108 R T 103 1,606 05
g 89 9 10 |oeennn. 8 1,795 45
K | [ DO ceeeeen 6 7 1 | 6
s | R.D.Wood & Co......... Ceerereeriiiieeraenas { . 716 38
3 veeere| 31020 30 56 3 5 25
a veerer| 31020 . 1953 | 2241 288 |.......... 1,953 6,655 21
Donaldson Iron Co......c..eu...... ‘ . '
]e.....| Machine | .........|...... P P P 787 50
Gregor Manufacturing Co.....eovvivvennienennns]ennnn. Stop boxes 321 331 10 |..... veves 821 2,000 00
Frames & oovers 150 162 12 [.......... 150 45 70
ceeeeenens ceenns eeel| 6,544 7,593 1,054 5 6,689 33,892 61
g & ® % |, ©
E Reading Iron Co............... cererrienes 45 65 2 ceeee 45
& ' 3 4 1 .- 3

L6T
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New Attachments Made and Delivered to Districts dursng the

Year 1902.

g 3 FEET OF

E 5 LEAD PIPE.

82

8

Districts. 2 Total.

F

-]

g3

£ S¢inch. | 3inch.

L]

F
FIrBt......coviiiieiiniiicnninciannes 1,100 16,726 |......ccuuns 16,725
Second.........ciiviiiiiiiiiiiinns 20 220 [.eiiiniennnn 220
Third....cooiiviiiiiieinieenanennnns 868 65895 [coi.ieiennnn 5,886
Fourth..........coovviiiiiennnnnne 487 6ATE |....iiinnen 5,474
D L ¥ 4 7 + 50 860 |....cinienen 560
£33 5.4 7 VAN 883 6862 |....oeinennn 6,852
Seventh.........oovvuiieiiianinnnen ™8 11,840 25 11,865

Total.....coovevrennenennnnens 8,081 47,066 2% 47,081




APPENDIX D

REPORT

OF THE

Operations at the Construction and Repair Shop,
Bureau of Water, During the Year 1902

Philadelphia, January 8, 1903.
Mz. F. L. Hanp,
Chief, Bureau of Water.

Str:—I herewith submit the annual report of the ope-
rations at the Construction and Repair Shop, Twelfth and
Reed streets, for the year ending December 31, 1902.

Respectfully,
JAS. H. DEAN,
Superintendent of Shop.
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MERCHANDISE.

Inventory January 1, 1902 ........

Bolts and nuts ........... N cee. $721
Hardware ........ PN F N 322
1 888
Wrought iron ...... Ceeereeeee Ceereriaeeeaa, 714
Iron castings ........ [ ereenaa 8,946
Brass castings ..........cciiiiiiiinnnn. veer. 5,669
Lead castings ............... Ceerieeiaees 330
Chandlery ............. 228
Gum goods ........... eereeneae. e 191
Coal .. i e e, oo 1,407
CoKE ©ovivviininniiinvinnnnn. eiereesaaes 17
Lumber ..........c...... eeereeeaea [ 994
Paints, brushes, oil, ete. .........covina... 98
Brass fittings .............oo0iiiiiiinn 284
Oils and tallows ........ PPN 133
Wrought iron pipes and fittings ........... . 47
Lead ...ocvvinninnnnnnnnnnns e eerraeeeiaea 672
Plug valves ........oovvviiiiinnnnnn 340
Forage, stable supplies, ete. ................ 239
Miscellaneous .................... PN 397
WageS ¢ ovviiiiiiiiiiiiniieiiinnereeannnans 32,228

MERCHANDISE.

First District ......coviiiieiiieininnnnennn.. $4,769
Second District ...oovvviiieneernniienennee.. 2,609
Third District .....ccooviieiiiiininenennnnn. . 5,486
Fourth District .......cccvvviiviiieniiiannnes 5,474
Fifth District .......cciiiiiiiiiineenennnnns 2,536
Sixth District ....oevvviviieieniieeceeeeeee. 5,990
Seventh District ....ovvvveeeieereeeeeeeeees. 4,035
Fairmount machinery ...................... $112
Spring Garden machinery ................ .o 4,240
Spring Garden boilers .........ccve0vvueei.. 1,486
Belmont machinery ...........cooiiiiinnn. 3,969
Belmont boilers ........ 453

Queen Lane machinery .......ooevvveeeeee.. 3,294

De.
$27,388 46

20

38
54,870 20

$82,258 66

Ce.

82
52
63
16
89
13
60
$30,902 75

30
63
22
34
76



Queen Lane boilers ...............cccvvvuenn. $310 24
Roxborough machinery ..................000 1,627 59
Roxborough boilers ................ ..ol 667 51
Frankford machinery ...................... 5,529 43
Frankford boilers .........ccviviviiiiinnnn. 271 79
Mt. Airy machinery ................o0ll, 98 64
Buildings, grounds and reservoirs .......... 2,248 67
Extension, Improvement and Filtration .... 1,252 78
Meter department .......... Ceeeeiiiiieeees 190 29
Main office ....ccevviiiiiiiiiiiiiiiiiiiaies 245 33
Holmesburg Water Co. ......ovevvveenennnnss 59 15
Hydrographic work ........................ 87 75
Distribution .........ccoiiiiiiiiiiiiiiinnn, 295 57
Fixed patterns .....ccovvvvviiiiiiiiinnnnnens 493 99
Fire main ......coviviiiiiiiiiiiiiennnnnnnns 2,878 20
Shop machinery .........ccovvviivivinnnnsss 312 52
Construction and Repair Shop ............. 1,572 47
Old metalS .....oovvvvvienneeerennnnncennnans 1,179 24
Total Cr. ............. ceeeereeeees $63,780 91
Inventory Jan. 1, 1903 .....ccovvunnnnnns ee. 24,553 38
$88,334 29

Total Dr. ........ Ceeeeeieeeeann cee.. 82,258 66

Balance .......cciiiiiiiiiiinnnn .e

INVENTORY, JANUARY 1, 1903.

3 No. 1 fire hydrants, $28.00............. . 84 00
1 4-inch wedge stop valve, $13.00 ........... 13 00
12 6-inch wedge stop valves, $14.50 .......... 174 00
4 8-inch wedge stop valves, $22,00 .......... 88 00
6 10-inch wedge stop valves, $30.00 ......... 180 00
3 12-inch wedge stop valves, $37.00 ......... 111 00
5 16-inch wedge stop valves, $65.00 ......... 325 00
4 20-inch wedge stop valves, $100.00 ........ 400 00
2 30-inch wedge stop valves, $190.00 ........ 380 00
2 36-inch wedge stop valves, $300.00 ........ 600 00
1 6-inch wedge stop, hst. flanged ........... 18 00
1 10-inch wedge stop, with flange .......... 33 00
1 20-inch wedge stop, with flange .......... 105 00

22,062 20

10,815 96
$63,780 91

$6,076 63
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2 6-inch plug stop valves, $45.00........... . $90 00
6 6-inch globe valves, $30.00 ................ 180 00
1 8-inch globe valve, $40.00 ........... teene 40 00
2 10-inch globe valves, $55.00 ...... cererens 110 00
1 36-inch foot valve .............. [ $350 00
1 30-inch check valve .............. [N 325 00
1 20-inch check valve ................. ceeen 170 00
4 large drilling machines, $60.00 ..... Ceeeene 240 00
4 small drilling machines, $45.00 .......... 180 00
-1 air pump barrel ...... tecesessersesennns 15 00
4 bell cranks, $15.00 ......coviiiiinninannn. 60 00
Finished parts of fire hydrants .......... 2,143 01
Finished parts of stop valves ............ 1,987 25
Finished parts of rotary valves ........ .. 755 80

1 48-inch rotary valve unfinished ......... 536 00
4 20-inch rotary quadrants, $7.00 .......... 28 00
2 30-inch rotary quadrants, $7.00 ......... 14 00
8 48-inch rotary quadrants, $10.75 ..... 53 75
56 old style stop screws ..........ccvvuennn 397 25
80 Viney stop screws, $1.75 .....cocvvvnnnn 51 50
12 Viney stop screws, $4.50 ................. 54.00
26 Barton stop screws, $4.00 ............... 104 00
12 Barton stop screws and bonnet, $8.00.... 96.00

421 new style stop screws, 4-inch to 48-inch $1,348 50

82 socket screws, $2.00 ........cciiiiiiinnns 164 00
51 spindles, $2.25 ..... .ttt 126 75
441 iron bands, 4-inch to 48-inch .......... 1,224 75
216 4-inch fire hydrant valves, .68 .......... 146 88
134 6-inch fire hydrant valves $1.70 ....... 227 80
27 air pump rod straps, $9.00 .............. 243 00
70 air pump rod brasses, $2.50 ............. 175 00
73 sets gibs and keys, $4.50 .....oiiiiiiinnn 329 50
18 pump rods, unfinished .................. 338 00
11 spindles for drilling machines, $6.50..... 75 50

205 hoe heads, $1.75 ........ciiirrrnnnnnnnnn 363 75

$2,931 00

1,340 00

631 75

702 75

1,639 25

1,224 78

374 68

1,520 75
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Articles and tools carried in stock, is-
sued to Districts ......coiivieeennnes .

25,076 pounds wrought irom, 0%} ...........
354 pounds Norway iron, 3% ........... .
2,348 pounds iron forgings, 9 ..............
18,631 pounds steel .........oveiiiiiiiinnn.
1,339 pounds expansion metal, 25 ..........
5,968 pounds lead, 449 ........... ool
192 pounds Babbitt metal, 14 ............
25 pounds bismuth, $1.95 .............. ..

7,591 pounds stop valve castings, 2.14 ..... .
16,172 pounds fire hydrant castings, 2.09 ...
4,385 pounds machinery castings ..........
8,717 pounds Ajax castings, 238 ..........
3,617 pounds brass castings ...............

272 pounds rolled brass, 184 ............

Hardware .........coveiieereonnienennncannes
Boltsandnuts .......cooeiiiiiiininenannnns
Oils and tallows ............cciivvninnnnnnns
Chandlery .....oveeiineiennerennennnnsnnnens
Paints, brushes, ete. ....covvvviiiiiiiiinna...

.....................................

$1,980

115
558
14
37
17
154
493

40

40

78
56
63
25
92
37
94

$1,980 40

2,617 88

3,311 16

1,392 45

$24,553 38



Principal articles delivered to Purveyor’s Districts and Works.

g § WEDGE STOP VALVES. &}AHL'?EKS. %Z‘:::: PLucs. ,1{::. ‘gl;g’lg.
g3 :
Districts. E E | . 'g
R A T A I PR A FE I PR
SIe|E|E|3|2|8(2|5(2|3|2|2 4|83 2|8 | & [25|3|2|3(2|5
First...........oooal 19 . 4 8| 2] 6 2 50 595
Second................. 5 1 72 8 - N PSP PR PN P P P 36
Third. ................. 58 |. 1483 110 2 180 258 |.
Fourth................. 10 |. 6| 81 8| 2 1 2 |eeenn 204 |.
Fifth ...........oo 27 |. 5 80 1 2 12 60 |. 2
Sixth..........ol 100 |. 4| 107 |, 2 B 2N (S PR PRV (RN ERTY PR NP PRI P P 438 |. 12
Seventh................ 36 |. 2| 103 |10 |. 86 188 |.. 26
A £0) 3 RPN R PO S PR 8. D N PR X P PN PR (R R PR R PR 4|
Meter Department....[......[c..c.]oeefeeee]orie]eee]oeni]oveifoaeforeonifeeer]oeesdeae]oindieiifieniii]onnannns 4|10 7.
Kxtension, Improve-|
ment and Filtration. 2| 1 [ 3% I T PR PO P RPN PRI PRI PSRN PN ) P
Holmesburg Water
Works................ 2 ERRRY P PO PR PN R PR P PP M EXT FrPRY PR R
Totals.............. 289 | 1 (21| 620(22 (21|28 7| 1| 5] 1 1. 2] 812 1,608 |14 |10 | 7 |. 4| 76

g0%
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PRINCIPAL ARTICLES MANUFACTURED DURING 1902

226 No. 1 fire hydrants, $28.00 ............. 6,328 00
14 4-inch wedge stop valves, $13.00....... 182 00
617 6-inch wedge stop valves, $14.50 ....... 8,946 50
24 8-inch wedge stop valves, $22.00 ....... 528 00
25 10-inch wedge stop valves, $30.00...... 750 00
28 12-inch wedge stop valves, $37.00 ...... 1,036 00

6 16-inch wedge stop valves, $65.00 ...... 390 00

5 30-inch wedge stop valves, $190.00 ..... 950 00

1 36-inch wedge stop valve, $300.00 ..... 300 00

2 48-inch wedge stop valves, $625.00 ..... 1,250 00

1 20-inch rotary valve .......... ......... . 275 00

1 48-inch rotary valve .................... 910 00

1 36-inch foot valve (Belmont) .......... 425 00

2 rods and pistons (Frankford) ......... 750 00
1,464 wood plugs ......coviiviiiiiiiiiae. . 734 00
1,780 brass pPlugs .........cceeeveinnenns veen 623 00

$24,377 00



APPENDIX E

REPORT

OF THE

Chief Draughtsman for the Year 1902

Philadelphia, January 10, 1903.
F. L. Haxp, Esq., '
Chief, Bureau of Water.

Dxar Sir:—The following report of work under my
charge in the draughting room for the year 1902 is re-
spectfully submitted.

A large number of diagrams, tables of statistics,
sketches, ete., were made which were not recorded as draw-
ings, but which were placed on temporary file if of any
value for future reference.

There are now about three thousand recorded drawings
in sheets, to which reference is being made daily. In
order to facilitate the finding of any drawing, considerable
work has been done in cross-indexing the card index.

One hundred and thirty-one drawings, relating to the
following-named subjects, were made and recorded during

the year:
Plans and details of buildings ..................... 26
Details of engines .......ccvviiivnieiiieiiinennane 13
Details of boilers .......cooiiiieiuiiieianieianenenes 2
Details of intakes and conduits .....ccceeeveececens 3

Special MachiDEry ..c.coveeeessacroscccscsacssescens 7



Special castings ........ociiiiiiiiiiiiiiiiiii i 9
Check valves and details ..........covivvviiiinnans, 1
Stop valves and details ..............coeiiiiiiiiial, 5
High Pressure Fire Service ..............ovvvnveenen 31
Plans of Pumping Stations ...................0ll. 5
SUIVeYS ittt it ietiteiiateiaretnananas 8
Diagrams, tables and reports .............ccoiunnn. 15
Perspectives (water Color) c.coceevinrenririveinnncans 1

Total ...oineiii i 131

All of these drawings required much time and labor for
their perfection, and a simple statement of the number
made conveys no idea of the amount of work and engineer-
ing skill required to complete them.

About two thousand blue prints, of various subjects, for
the use of the machine shop and pumping stations, were
made during the year.

The electric light and printing frame enabled the work
to be done at any time of the day, or at night, and on rainy
days, when the sun was obscured by clouds. ‘

The photographer was employed, during the year, in
making photogranhs of buildings, machinery and contract
work for the Bureau of Water; also in making record of
drawings for the Improvement, Extension and Filtration
of the Water Supply, and of the progress of contract work
for the Bureau of Filtration.

From the data prepared by the inspectors of the Bureau
one hundred and eighty calculations for boiler horse power
were made. From these calculations are determined the
water rents to be paid by the owners of steam boilers
using City water from the mains.

The daily pumpage and storage charts, showing the
height of water in Fairmount Pool, temperature of the air
and of the water, for the year 1902, and the daily stream
flow of the Perkiomen, Neshaminy, Tohickon and Wissa-
hickon creeks have been prepared, as in previous years.
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Complete detail, with specifications, for the engine house
for the High Pressure Fire Service, at Delaware avenue
and Race street, were prepared and the work advertised,
and contract awarded on the plans.

The dimensions of the lot, 138 feet from Water street
to Delaware avenue, and 71 feet from Race street to the
north wall of the property on the south side of the lot, being
. about 9 feet less in width than originally designed for, a
new drawing and a re-arrangement of the engine room floor
and engine foundations had to be made.

For the Bureaun of Filtration, I inspected and approved,
at- the Lukens Steel and Iron Company’s works, Coates-
ville, Pa., in April, one hundred and sixty tons of steel
plates for the boilers to be erected at the Frankford Pump-
ing Station.

The material was made to comply with the following
specification, which also shows the position which the plates
will occupy in the boilers. One coupon was taken from
every shell and head plate and from each sheet to be cut
into smaller pieces.

Frankford Pumping Station, Lardner’s Point, Philadel-
phia.

List of plates for 12 97 0” dia. x 207 0" long Furnace Flue
and Tubular Boilers.

Open hearth flange steel having a tensile strength of
55,000 to 60,000 pounds per square inch, and an elastic
limit of 83,000 pounds. Elongation not less than 25 per
cent. in 8 inches. Shall not contain more than9.06 per cent.
of phosphoros, not more than 0.05 per cent. of sulphur and
not more than 0.60 per cent. of manganese. Test speci-
mens for bending thickness shall be of the same thickness

as the finished plates, but for material more than %" thick,
18
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the thickness may be 4" thick. The cold bending test
shall be made on plates in the condition in which it is to
be used, and for quenching test the material shall be
heated to a cherry red as seen in the dark, and then
quenched in water between 80 degrees and 90 de-
grees Fah. Test pieces to bend before and after the
quench, cold 180 degrees flat on itself without fracture
on the outside of the bent portion. The standard test
specimens of 8” gauged length shall be cut and finished to
the standard dimensions adopted by the Committee of the
International Association for Testing Materials. Each
plate shall be legibly stamped with the melt number, grade
of steel and tensile strength:

No. of Width in Length in  Thickness

Plates inches. inches. in inches.
24 12114 172 # Large shell.
24 12114 169 Bt 1 Small shell.
24 13 1214 % Outside buttstraps.
24 18 116 % Outeide buttstraps.
24 20 116 % Inside buttstraps.
24 20 110 % Inslde buttstraps.
12 45 120 A Dome shell.
12/ 30 34 1 Manhole reinf.
86 14 13 114 Manhole plates.
240 18 434 % Crown bars.
24 214 36 % Gusset Plates.
24 1845 36 % Gusset Plates.
12 24 52 3% Furnace doors.
24 to sketch b Furnace front
12 122 dlameter % Front heads.
12 1204 diameter % Back heads.
12 46 diameter 7 Dome heads.

Fire box steel having a tensile strength of 52,000 to
62,000 pounds per square inch, 32,000 pounds elastic
limit and 26 per cent. elongation in 8 inches. Shall not
contain more than 0.04 per cent of phosphoros, not more
than 0.04 per cent of sulphur and not more than 0.05 per
cent. of manganese. A sample taken from the broken ten-
sile test specimens shall not show, when bent, any single
seam or eavity more than 1” long in each of the three (3)
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fractures obtained on the test for homogeneity. Bending
tests and stamping of plates to be the same as for flange
steel :

INo. of ‘Width in Length in  Thickness

Plates. inches. inches. in inches.
12 41%4 111 5% Comb. Chamad. top.
12 4114 175 % Comb. Chamd. sides.
12 59 104 : 5% Comb. Chamd. back.
12 61 106 % Comb. Chamd. front.

I also inspected and approved, at the works of the Stand-
ard Steel Casting Co., Chester, Pa., thirtysix cast steel
valve decks, and at the works of H. R. Worthington, Ine.,
Elizabethport, N. J., fifteen sub and engine base cast-
ings, eight discharge valve chambers, six pump cylinders,
three first receiver shell castings, and at the works of the
George F. Blake Co., East Cambridge, Mass., three dis-
charge valve chambers. All of these castings were for the
engines to be erected at the Frankford Pumping Station.

1 also visited the works of the I. P. Morris Co., Port
Richmond, Philadelphia, and noted the progress being
made on the 12 boilers for the same station.



. REPORT

ON THE

HYDROGRAPHIC WORK

FOR THE YEAR 1902

The following report on hydrographic work and on data
collected during the year 1902 is respectfully submitted.

Rainfall observations at twenty stations, three of which
are provided with automatic gauges, have been continued,
completing twenty years of continuous records of data re-
lating to rainfall.

Stream flow observations on the Perkiomen, Neshaminy
and Tohickon creeks, and on the Schuylkill river, were con-
tinued during the year, making nineteen years of continu-
ous records relative to stream flow.

Owing to a leak having been found in the new dam on
the Wissahickon creek, above the automatic gauge, it was
necessary to drain off the lower dam again, which pre-
vented stream flow observations from being taken after
May 22nd.

Observations on the Schuylkill river with the automatic
gauge put in operation at Fairmount dam in 1897 were
continued.

Tt has been found almost impossible to make stream flow
measurements on the Schuylkill river, owing to the nu-
merous dams and slack water pools.

Observations at Fairmount dam, on the amount of water
flowing over the flash boards, together with the known
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amount pumped from the river, and quantity used for
power through the wheels, the leakage and lockage (both
estimated), give an approximate estimate of the flow of the
river at Fairmount.

A comparison of the inches of rainfall flowing off in the
Perkiomen and Neshaminy creeks, the flow of which are
probably correct, is shown in the following table:

Inches of ainfall

3 ﬂowin% off Perkiomen. Neshaminy. Schuylkill.
anuary to December
1898 ....ieeinnnnn 21,50 22.22 24.39
1899 ....vievnnnnn 24.66 21.06 22.29
1900 c.vivevnnnnne 15.21 17.27 18.23
1901 LL.ieeiiennn 17.55 22.80 17.80
1902 .....ievnnnn 29.01 30.74 29.02

The average daily flow of the Schuylkill river, given in
Table VIII, is computed from the total monthly flow,
which is often, for days at a time during the months of
low flow, much less than shown in the table.

The greatest monthly rainfall on the watershed of the
Schuylkill during the year was 6.32 inches, being the
average of 19 stations, for the month of June. There was
a deficiency of rainfall on the same area during April and
May, an excess in February, June, September and Octo-
ber, and a mean in the remaining months.

The automatic gauge at Philadelphia recorded 24 rain-
falls, that at Spring Mount, on the Perkiomen, 23, and the
one at the Forks of the Neshaminy 23 in which the rate
exceeded more than .25 of an inch per hour for ten (10)
minute or longer periods.

The snow and rain storms of the21st, 22d, 26th and 28th
of February, combined with a high temperature, produced
many freshets in the rivers and streams in Pennsylvania.
The flood recorded at Pittsburg, on the Allegheny river,
was far higher than ever before. At Wilkes-Barre the
Susquehanna river rose higher than ever before recorded.
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The Schuylkill river at Fairmount was not as high on
the dam as during the freshet of October, 1869, but the
back water from the Delaware river, below the dam, was
higher in the wheel house than ever before noted. '

The Delaware river at Trenton, N. J., was also higher
than ever before known.

On the 28th of February I had an opportunity to make
a personal observation of the rise of the Neshaminy creek.
Beginning with 5 feet of water on the gauge at noon, the
creek rose steadily to 16 feet before 6 P. M., or about 20
feet above the normal height.

The flood flow due to the rains of the 22nd and 26th.
having all passed down the stream, and no snow remaining
on the ground in the valley, it follows that the rainfall of
the 28th was the immediate cause of the high water, as
falling on frozen ground, nearly all the rainfall ran di-
rectly into the stream. The total precipitation at this time
was 1.32 inches, 80 per cent. of which fell in 40 minutes.

The quantity of water that 1.32 inches of rainfall would
produce on the area of the Neshaminy watershed (139.3
square miles), would be 427,181,000 cubic feet. The com-
putation from the stream flow curve of this creek shows
that the quantity of water flowing away, directly due to the
storm, was 323,334,000 cubic feet, or nearly ail the rain-
fall. This caleulation is based upon observations of the
height of water on the gauge at the time the stream began
to rise, which was continued until it subsided to the same
point, 22 hours afterward. The flow per second for this
period of time was 408.25 cubic feet; the flow per second
for the two hours of extreme height of the creek was 10,450
cubic feet. The flow per second per square mile of water-
shed at the extreme height was 75.2 cubic feet. The flow
per second per square mile of watershed, for the whole
period of flood tlow, was 29.3 cubic feet.
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The flow of the Perkiomen creek (area of watershed 152
square miles), from the time it began to rise until it sub-
sided to the same point, a period of 28 hours of flood flow,
was 35.7 cubic feet per second per square mile of water-
shed ; and for two hours of extreme height, 105.4 cubic feet
per square mile. This is not the total flow of the stream
in either case, but only that resulting from the previous
rainfall.

From measurements made at Fairmount Dam, on the
Schuylkill river, the extreme height of the river was found
to be 112 inches over the crest of the dam. The formula
used for the flow over the dam gives 108,755 cubic feet per
second.

The Neshaminy creek was found to give 72.5 cubic feet
per second per square mile of area at the extreme height.
Using this quantity for 1,915 square miles, the area of the
Schuylkill watershed above Fairmount Dam, it was found
to give 144,000 cubic feet per second, or 35,245 cubic feet
per second less than the smaller streams. This is due to
the much longer flood volume of the larger stream, which
will continue at a flood flow for from 36 to 48 hours after
the smaller streams have subsided, or about 2 or 3 times
as long at the extreme height. The yearly computation of
the flow of the Schuylkill, in inches of rainfall, as com-
pared with the computation of the smaller streams, ap-
proximates nearly the same amount. These flood flow cal-
culations are only approximate, but they show how large
a proportion of rainfall will run off the surface of the
ground when certain conditions produce flood flows in the
natural water courses.

In February of 1896, when the ground was frozen, a
similar storm occurred, during which more rain fell, but
with much less rapidity. Almost all the water passed into
the creeks, and the Perkiomen and Neshaminy rose to
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nearly 21 feet on the gauges. When the ground is not
frozen the run-off is rarely one-half the rainfall, unless the
ground storage is full, which is the case when cne heavy
rain follows another.

- The following-named tables, compiled as in previous
years, accompany this report:

I. Monthly precipitation on sundry watersheds.

1I1. (Philadelphia.
I11. ; Rainstormsexceeding } inch per hour gggg::;fellj eshaminy.
IV. Perkiomen Valley.

Perkiomen.

V. Inches of rainfall lowing in the... . { Neshaminy.

’ Tohickon.

VI. Average annual yield of streams.

Perkiomen,

. Neshaminy.
VII. Comparative stream flow............ Tohickon.
Wissahickon.
Schuylkill.

Perkiomen.
VIIIL. Neshaminy.
Monthly and daily yield of......... Tohickon.
IX. Wissahickon.
) Schuylkill.

The Bureau is indebted to the following-named persons
who have kindly furnished rainfall records:

Mr. J. L. Heacock, Quakertown, Pa.

Myr. Thomas J. Beans, Moorestown, N. J.

During the years 1901 and 1902 all observations on
rainfall were taken uniformly in accordance with the in-
structions given at the beginning of the year.

Yours respectfully,

JOHN E. CODMAN,
Chief Draughtsman.
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TABLE II.

Rain Storms Exceeding in Rate 0.25 Inches per Hour as
Recorded by the Automatic Rain Gauge at Philadelphia,
Jor the Year 1902.

DATE oF OBSERVATION.
1902.

AUTOMATIC RAIN GAUGE.

REMARKS.

February 28th, rain storm..
March 17th, rain storm......
April 20th, rain storm.......
May 25th, shower............
June 16th,shower............
June 17th, shower............
June 218t, shower ............
June 29th, shower............
July 84, shower..............
July 25th, rain storm........
July 20th, shower............
August 6th,shower..........
August 7th, shower..........
August 10th, rain storm.....
August 11th, shower.........
September 9th, rain storm..
September 25th, rain storm.
September 26th, rain storm.
October 5th, rain storm.....
October 6th, rain storm.....
October 11th, rain storm....
October 28th, rain storm....
December 21st, rain storm..
December 21st, rain storm..

ToraL FALL. | MaxiMom Farr.
3 '
g| 15 | 8| ¢85
cEAE-EE I e
| g4 |87 %g 3-5’;
] A ] <] @ [ 3-L]
g o |8 |8 |3AH
< | 2|< |8 |&
108 | 4-10| A 48 64
42| 980 22| 40 .38
124 | 13—00 | 40 25 96
25| 180 .d0| .15 40
841 5—25| .64 .60 64
45 —30 45 30 .90
75 4-80| 20| 20 .60
182 | ¢&—10| 1.02 .60 1.02
L18 | 8—15 88 25 211
198 | 7—10| 1.66 | .60 1.66
51| 5—40 | 30| .15 1.20
70| 180 60 45 .80
44| 245 30 £0 60
144 | 20—.0 40 35 70
86| 2—0| 33| .BO 66
77 | 14—50 20 25 48
.............. .15 25
2.61 | 80—25 15 20 <5
1. 2 | 86—55 15 .20 45
108 |........ 15 -0 45
1.84 | 2230 20 30 40
139 | 12—-30 15 25 36
202 | 1740 35 30 70
2.02 | 17—00 45 L 90

Heavy freshet
on theSchuyl-
kill river. 10
feet 14 inch on
Fairmount
dam.




218

TABLE III.

Rain Storms Exceeding in Rate 0.25 Inches per Hour as
Recorded by the Automatic Rain Gauge at Forks of
Neshaminy for the year 1902.
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TABLE IV.
Rain Storms exceeding in rate 0.25 inches per Hour, as re
corded by the Automaic Rain Gauge at Spring Mount,
for the Year 1902.




TABLE V.
Inches of Rainfall Flowing in the Perkiomen, Neshaminy and Tohickon Creeks.

P%ggf:"xg::’ AVERAGE FOR 10 YEaRs, 1883-1902,
L . :
Watersheds. s 2|2 : ] H 1
2; FRR- & 2 - 2l .| 2|8
- Ble|lg| 8| & é ] - ] 2 § § EN
8 °cl=|8|3| 2| Bl {F || ]| s 5 S| 5 g | a
L S3EE 25815 88|38 s18|2 %3
B|O R Sla|8|< | @[S |/ | < |2 |0 |&|R| <
Perkiomen at Frederick, 19 years.................. 153 25|71 | 3| 2| 284|366 3.77| 2.12 | 143 | 0.82 | 1.25 ! 0.95 | 0.96 | 0.92 | 1.58 | 2.32
A J
Neshaminy below Forks, 19 years....... 139.3 | 69224134 | 320 | 4.12 | 3.5512.05 | 1.89 | 0.75 | 1.03 | .0.99 | 0.84 | 0.81 | 1.42 | 2.46
Tohickon, 19years.....c.oevveeuiiernnnnn. 1022 1 24 | 72| 2| 2| 374 4.64 | 4.74 | 248 | 1.96 | 0.77 | 1.16 |......|. vee..| 094 | 192 2.75
i Maximum, 19 years...|.... ...|....|. e ...| 540 | 9.73 | 5.58 | 3.48 | 6.66 | 2.65 | 4.89 | 2.48 | 3.63 | 2.77 | 6.67 | 6.45
Perkiomen at Frederick { .
Minimum, 19 years....|........|....[.. weelee..| 059 1,25 | 2.38 | 0.97 | 046 | 0.28 ' 0.17 | 028 | (.16 | 0.20 ; 0.2¢ | 0.63
Maximum, 19 years.../c..coeufeeri]enes]on we|leees| 677 11041 555 | 3.57 | 7.41 | 246 | 547 | 3.87 | 3.51 | 4.55 | 6.31 | 5.55
Neshaminy below Forks.. { )
Minimum, 19 years....|........ o . .11.60 [ (.90 1.84 | 1.03 | 0.25 | 0.08 | 0.04 | 0.14 | 0.03 | 0.06 | 0.11 | 041
Tohiok {Maximum. 19 years...|........|. [ P 7.34 |10.41 | 7.10 | 476 | 8.56 | 3.43 | 6.41 | 3.756 | 549 | 4.3¢ | 7.07 | 7.58
'ohickon ...... Ceeeereaens
Minimum, 19 years....|........|coiifeeee]enes]one .| 054 | 1.19 | 2.98 | 0.73 | 0.30 | 0.08 | 0.11 | 0.04 | 0.05 | 0.05 | 0.14 | 0.67

02¢%



TaBLE VI—Average Annual Yield of Sundry Watersheds to October 1, 1902.

: Average yield in
Average Average yield H v
Period | 4,cq in | Average| rainfall cIe,:; Average Average |in cubic feet per, °“‘§'°:°$¥::5:g?d
Watersheds. covered, | AT®8 1M rainfall | flowing |a%°n%: lannual vield in| daily vield | second persq. | P& Adl7alr o
years. | ™1€S- lininches.| off in g gallons. in gallons. [mile of drainage &¢
inche off. area for each inch of
s : rainfall.
Perkiomen at Frederick.. 19 152.0 47 365 22.696 | 48.00 59,948,940,000 | 164,211,500 1.6716 0.0353
Neshaminy, below Forks 19 139.3 47.721 2484 | 47.118 | 54,427,535,000 | 149,093,800 1.6561 0.0347
Tohickon .. 19 102.2 48.685 27.344 | 56 200 ,592,436,000 | 133,023,000 2.0140 0.0413
Wissahickon..............0......... 646 [Norecord|after Apr|il—See |Table VIII.
Schuylkill.... i 4 1,915 47.135 20.843 | 48.400 [.......... ... 1,900,801,000 1.5359 0.0325
Sudbury, Mass. k 27 72.5 46.39 22,702 | 4890 [............ie... 78,371,000 1.6750 0.0362
Croton, N. Y.............. | 19 338.0 45.97 22.760 | 49.50 | 135,400,000,000 | 371,600,000 1.680 0.0365

TaBLE VII—Comparative Daily Stream Flow, 1901 and 1902.

MAXIMUM GALLONS. MiNmMuM GALLONS.
Area of S,
Watersheds. watershed. Date. Date.
Perday. Per s8q. mile. Per day. Per 5q. mile.
Perkiomen...................vee 152 4,420,000,000 27,300,000 | February 28.. 11,631,000 76,400 August 25
Neshaminy....... 139.3 3,930,000,000 28,250,000 | February 26.. 8,080,000 57,800 July 21
Tohickon......... 102.2 3,851,000, 000 27,709,000 | March 1.. 1,810,000 17,700 September 8
Wissahickon...... 64.6 1,288,200,000 ,000, February 28
Schuylkill....ov.iivviiiiiiennnns 1,915 53,098, 600,000,000 27,700,000 | March 1

|44
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DEPARTMENT OF PUBLIC WORKS
BUREAU OF FILTRATION

(Improvement, Extension and Filtration of the Water Supply)

OFFICERS=~1902

Chief Enginecr,
JOHN W. HILL.

First Assistant Engineers,
RICHARD I. D. ASHBRIDGE,
HENRY C. HILL,

GEORGE T. PRINCE,

Asgistant Engineers in Charge of Construction.
Frank R. Fisher, Upper and Lower Roxboréugh Filters and
Auxiliaries.
La Monte Lloyd, Belmont Filters and Reservoir.
T. Nelson Spencer, Torresdale Conduit.
Fred. C. Dunlap, Torresdale Filters.
Fred. Schaffhauser, Distribution Pipe Lines.

D. Jones Lucas, Oak Lane Reservoir, and Lardner’s Point Pump-
ing Station, No. 2.

W. W. De Berard, Acting Assistant Engineer in charge of Test-
ing Stations.

Clerical.
J. William Lee, Chief Clerk.
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ANNUAL REPORT

Chiet Engineer of the Bureay of Filtration

FOR THE YEAR 1902

Philadelphia, December 31, 1902.

Hox~. Wirtiam C. Happooxk,
Director, Department of Public Works.

DEeagr Srr:—1I have the honor to submit the following re-
port for the year ending December 31, 1902, on the opera-
tions connected with the Improvement, Extension and Fil-
tration of the Water Supply:

From January 1st to August 1st the work was conducted

as an adjunct of the Bureau of Water, from the latter date
to the end of the year the work has been conducted under
the auspices of an independent Bureau, known as the
Bureau of Filtration, created by Ordinance of Councils of
July 18, 1902. No change has been made in the organiza-
tion of the staff, but all official correspondence which, pre-
vious to the creation of the Bureau, passed through the
‘Bureau of Water or Bureau of Surveys, has since August
1st been transmitted direct,to and from your office, thereby
saving valuable time and labor to this Bureau in the con-
duct of its work, and relieving the older Bureaus of con-
siderable labor and inconvenience in the formal transmis-
sion of important and urgent communications to your
office.
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The duties of this Bureau are limited to the preparation
of plans, specifications and contracts for the construction
of the works required for the general improvement of the
water supply; the management of contracts during con-
struction, and the operation of the filters and other details
of the work until such time as, by your direction, they are
formally transferred to the custody and control of the Bu-
reau of Water.

The improvement of the Water Supply of Philadelphia
embraces three distinet propositions:

Fursi. The filtration of the entire water supply, assumed
in the near future at 300,000,000 gallons per day of 24
hours.

Second. A transfer of the source of water for the dis-
tricts now supplied from the Fairmount, Corinthian, East
Park and Queen Lane Reservoirs from the Schuylkill to
the Delaware river.

Third. An adjustment of the water services of all but
that portion of the City lying west of the Senhuylkill river,
comprising the Twenty-fourth, Twenty-seventh, Thirty-
fourth and Fortieth Wards, to adapt them to an economi-
cal operation of the Upper and Lower Roxborough and
Torresdale filters.

Nearly all the more important details of the work have
been completed and placed under contract.

Considering all conditions affected, the purchase and
supply of materials, the supply of labor and the natural
difficulties attendant upon the preparations for large works
involving many features novel to American contractors, a
generally satisfactory rate of progress has been obtained
with all the construction contracts. As a rule the con-
tractors have been diligent in forwarding their work, and
in some respects the machinery and appliances brought on
the work to secure rapid and satisfactory construction re-
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sults, probably have not been surpassed on any works of
like character conducted in this country or abroad.

In the report of the Commission on the Extension and
Improvement of the Water Supply, September 15, 1899, it
was very wisely recommended that at no time should the
consumption of water from the Schuylkill river exceed
150,000,000 gallons per day. In the light of this quan-
tity of water it may be well to consider the ultimate ca-
pacity of the two Roxborough Filtration Stations and the
Belmont Station combined, all of which must, for an in-
definite period of time, draw their raw water from the
Schuylkill river at the Shawmont and Belmont Pumping
Stations.

Lower Roxborough, 5 filters .........cc0venn. 12,000,000 gallons.
Upper Roxborough, 15 filters ...........0.... © 87,800,000 gallons.
Belmont, 26 filters ...........cooiiieiiina.n. 92,000,000 gallons.

TOtal voveeeernnerncrncesssosescassnnnaes 141,800,000 gallons.

As the growth of population and demands on the Bel-
mont works will probably increase in a high yearly ratio
for the next twenty years, the inadvisability of expending
large sums of money for filters and other works to supply
that part of the City lying between the two rivers, and
south of the water purveying district to be supplied from
the Roxborough works from the Schuylkill river, should
be obvious. However, the revision of the plans of the
Commission of Experts suggested the wisdom of proceed-
ing at once to establish the main source of supply and
works of filtration on the sites selected by them on the
banks of the Delaware river at Harrison Mansion, and to
make the works broadly and promptly available by the con-
struction of the Torresdale Conduit (Contract No. 14), of
the Lardners Point Pumping Station (Contract No. 29),
and the Lardners Point Pipe Distribution System (Con-
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tract No. 28), together with the auxiliary works necessary
to make complete and cperative the principal contracts.

Financial.

The total fund provided by law for the improvement of
the water supply amounts to $17,000,000, created as fol-
lows: '

By Ordinances, June 17, July 12, 1898.. $500,000 00

By Ordinance January 12, 1900 ........ 3,200,000 00
By Ordinance, March 23, 1900 ......... 12,000,000 00
By Ordinance, June 30, 1902 .......... 1,300,000 00

——$17,000,000 00

Against the fund thus provided there has been charged
off for

Completed Contracts ...........c.enee $48,564 86
Limits of Umcompleted

Contracts ............ $12,328,000 00
Paid on account of Uncompleted Con-

tracts ...oiiiiiiiiiiiiiiiiiiiiiennn 4,960,252 83
Amount still due on account of Uncom-

pleted Contracts .................. 7,367,747 17
Purchases of Land ..........ccvvvenne 517,325 16
Expenses and Supplies ..........ev... 89,417 94
Soundings and Borings ............... 3,213 04
Inspections ......coviveivveenninncnnnns 7,293 82
Salaries and Wages of Engineering

Staff ...t 302,816 47

Expended by Bureau of Water for
work not embraced in above items 1,095,754 00
14,392,385 29

Leaving an available balance of ....... $2,607,614 71

With one or two exceptions it is believed that the limits
placed on each contract will embrace all additional and"
unforeseen work liable to arise under such contracts, and
the difference between the actual cost and the limits of
contracts will merge in the improvement fund and increase
correspondingly the balance available for future contracts.
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Contract No. 10.

Lowsr Roxsorouen FILTERS.

For a description of this contract see Annual Report of
the Bureau of Water for 1901.

This contract was completed June 1st, and the work
done during the year to the time of completion consisted
of placing puddle back of walls of the last four filters;
constructing about one-half of the necessary embankments
and building three regulator houses.

Total payments to contractor, $229,880.20.

Contract No. 11.

Hicu ServicE PumpiNe MACHINERY FOR LARDNERS
PoixnT StATION.

The ‘work under this contract embraces the furnishing
and erection in the new pumping station now being erected
at Lardners Point, on the Delaware river, under Contract
No. 29 ; three self-contained vertical triple expansion crank
and fly wheel pumping engines, each of 20,000,000 gal-
lons daily capacity against a static head of 210 feet above
C. D., steam pressure of 150 pounds at the engine throttle,
and three batteries of marine type fire box boilers. Each
battery comsists of four boilers of 200 commercial horse
power each, with steam at 160 pounds pressure, and one
30-ton electric traveling crane.

The work of construction of these engines is now well
under way. The pump end of the first engine is com-
pleted and the work of assembling the steam end begun.
About 650 tons of material have been prepared for the
second engine, of which about 40 per cent has been finished
and about 20 per cent assembled in the construction shop.
‘Of the third engine 530 tons have been made, of which 10
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per cent. is finished. When completed the engines will
weigh approximately 950 tons each. The boilers, forming
part of this contract are being constructed at the works of
the I.-P. Morris Company, Philadelphia. The first and
second batteries are completed at the shops, the third bat-
tery is about one-half completed.

Total payments to contractor, $38,871.63.

Contract No. 12.

Urprer RoxBorougH FILTERS.

For a description of this contract see Annual Report of
the Bureau of Water for 1901.

At the beginning of the current year the status of the
work on this contract was as follows:

‘The excavation for the filtered water basin and pipe
trenches and sewers completed, terra-cotta pipe laid and
manholes built, about three-fourths of the cast iron water
pipe laid. All of the puddle in the bottom of the filtered
water basin was laid, and some of the lower courses placed
on the filter floors; concrete floor of the filtered water basin
completed and 72 piers built.

During the year this contract has been practically com-
pleted with the exception of the paving of the court, which
is about 50 per cent. completed, and some minor details,
such as placing the regulating valves and indicating ap-
paratus, ete.

After completion and before the placing of the filtering
materials the filter tanks were tested for water tightness
by filling to the normal depth and recording the leakage.
No filter tank is accepted that shows a leakage of more
than 1,000 gallons per day, which corresponds to a fall in
the water surface of 0.05 inch in 24 hours.

Total payments to contractor, $511,372.15.
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Contract No. 13.

PartERNs, CoRE BoxeEs AND MANUFACTURE OF BELL ExND
GATE AND RoTARY STOP VALVES.

The work under this contract consisted of the manufac-
ture and delivery of 17 rotary stop valves from 20 inches
to 48 inches in size; also the manufacture and delivery of
the patterns and core boxes for the above mentioned valves.

This contract was completed November 22, 1902.

Total payments to contractor, $12,825.00.

Contract No. 14.
TorrespALE CoNDUIT.

For a description of this contract see Annual Report of
the Bureau of Water for 1901.

During the vear all the shafts have been sunk to their
full depth, and 674 per cent. of the headings and 61 per
cent. of the benching completed.

Total payments to contractor, $398,832.56.

Contract No. 16.
BernvonTt F1LTERs AND RESERVOIR.

For a description of this contract see Annual Report of
the Bureau of Water for 1901.

The work performed on this contract prior to the year
1902 consisted mainly of excavating for the reservoir and
filters, and the construction of the drainage system. Prac-
tically no puddle and no concrete, with the exception of
the sub-structure for the reservoir gate house, was placed
before May of this year. The progress made since then is
shown by the following statement of quantities, and the
percentages of them thus far completed for the most im-
portant items:
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1tem. Quantities. Cﬁg;ﬁg'g&
Excavation ............. 550,000 cubic yards 100
Embankment ........... 319,400 cubic yards 69
Concrete ........co.e... 67,600 cubic yards 55
Puddle ..........cc0nee.. 69,600 cubic yards 55
Pipe ....cciiiiiiiiiinnn, 3,800 tons 81
Valves ........ccvvvinnnn 261 78

Seventy-one per cent. of all the work embraced in this
contract is completed.
Total payments to contractors, $1,096,484.67.

Contract No. 17.

ExtEension oF Pipe DisTriBUTION SYSTEM.

The work under this contract consists in furnishing, de-
livering and laying cast iron water pipe on Pipe Lines “A
to J,” inclusive, the routes of which are described under
Contract No. 9 (Bureau of Water Report for 1901), and
the pipe around the Lower Roxborough Reservoir, and at
the crossings of Frankford Creek at Frankford avenue and
at Old Front street.

This contract was completed October 24, 1902.

Total payments to contractor, $749,455.01.

Contract No. 18.

Low Service Puarine MACHINERY FOR THE UPPER RoX-
BOROUGH FILTERS.

This contract embraces three vertical, compound, con-
densing, crank and fly wheel engines, and three horizontal
rotary centrifugal or impeller pumps, each of a maximum
capacity of 10,000,000 gallons in 24 hours, against a
static head of 25 feet, with a steam pressure of 100 pounds
at engine throttle.

The engines are being erected in the addition to the Rox-
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borough Auxiliary Pumping Station (Contract No. 21),
and will 1lift the water from the Upper Roxborough Reser-
voir to the Upper Roxborough Filters. This work is well
advanced, and it is expected that the machinery will be
completed and started by February 1, 1903.

No payments have been made to the contractors.

Contract No. 19.

Bervont Risine Mains, Urper Roxsorouver ConNEc-
TioN Prpe axp ExTENstoN oF DistriBuTION PIPE Svs-
TEM.

The work under this contract embraces the furnishing,
delivering and laying certain lines of distribution mains
with their valves and other appurtenances. For the loca-
tion of these lines see report of the Bureau of Water for
1901. Most of the lines are now completed, and it is ex-
pected that all of them will be completed during January,
1903.

Total payments to contractor, $425,089.50.

Contract No. 20.

TriprLEX Pumps anxDp GasorLine Drivine ENGINES FORr
Urper RoxsorouveH FILTERS.

The work embraced under this contract consists of the
furnishing, delivery and erection of two vertical triplex
pumps of 1,200,000 gallons capacity, each in 24 hours,
and two gasoline driving engines each 67.4 horse power,
including all appurtenances, to be installed in the new
Administration Building and Pumping Station now being
erected on the site of the upper Roxborough Filters under
Contract No. 23-A. These pumps will take water from
the clear water basin and supply it to the sand ejectors,
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and also pump to the sand washers. The engines and
pumps have been delivered but have not been erected.
No payments have been made to the contractors.

Contract No. 21.

Low Service Pumpineg Station For UPPER ROXBOR-
0oUGH FILTERS.

This contract consists in the construction of an addi-
tion to the present Roxborough Auxiliary Pumping Sta-
ion, situated at the intersection of Shawmont avenue and
Eva street, in the Twenty-first Ward, and is intended for
the accommodation of the low service pumping machinery,.
constructed under Contract No. 18, for raising the sub-
sided water from the Upper Roxborough Reservoirs to the
level of the Upper Roxborough Filters on Port Royal
avenue.

The contract is practically completed, except in a few
minor details, pending the erection of the pumping machin-
ery.

Total payments to contractors, $18,636.42.

Contract No. 22.

Haxp TraverLing CRANE For ROXBOROUGH AUXILIARY
Pumping StaTiON.

This contract embraces the construction of a hand trav-
eling crane for the low service pumping station of the
Upper Roxborough Filters (Contract No. 21), capable of
raising and safely sustaining a load of 6 tons.

The crane was tested July 11, 1902, and met all contract
requirements. '

Total payments to contractors, $2,800.00.
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Contract No. 23-A.

ADMINISTRATION BUILDING AND PuMPING STATION AT
Upper Roxsorouven FirTERrs.

The work under this contract consists of the construction
of a building located at the site of the Upper Roxborough
Filters, containing an office for administration purposes,
toilet and locker rooms, storeroom and engine room for the
engine and pumps furnished under Contract No. 20.

The building is under roof, the engine and pump foun-
dations completed and the interior finishings well under
way.

Total payments to contractors, $17,943.24.

Contract No. 24.

CorLLECTOR Prres AND FirLTERING MATERIALS FOR THE
Urprer anp Lowrer RoxBoroueH FILTERS, AND SaND
WasHirs For THE Lowkr RoxBorouveH FILTERS.

The work embraced under this contract consists in fur-
nishing and laying the terra-cotta lateral collectors, deliv-
ering and placing the filter sand and gravel in the Upper
and Lower Roxborough Filters, and the construction of
two sand washers at the Lower Roxborough Station. The
work under this contract, on the Lower Roxborough Sta-
tion, was completed November 6, 1902.

The contractor is now at work placing filtering mate-
rials in the Upper Roxborough Filters. In Filter No. 7
all the lateral collectors and gravel have been placed, and
about 50 per cent. of the sand. In Filters Nos. 3 and 5,
the work of placing the collectors and gravel is in progress.

Total payments to contractor, $112,525.75.
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Contract No. 25.

TorRESDALE FILTERS.

For a description of this contract see Annual Report of
the Bureau of Water for the year 1901.

Work was started on this contract January 23, 1902,
but owing to the condition of the weather practically noth-
ing was done until March 27, 1902, since which date the
progress of the work has steadily increased, and a large
force of men, also a very complete working plant is en-
gaged.

The following are the principal quantities involved in
the construction of the work, and the percentage of same
completed :

Total Percentage
Quantities. done.

Total work on filters ... 33
Total work on filtered

water basin........... 21

Filters:
Excavation ............. 582,000 cubic yards 60
Puddle ..........cco..... 83,700 cubic yards 30
Concrete ........covevn. 135,800 cubic yards 11
Cast iron pipe, laid .... 7,820 tons 19
Main sewers ........... 4,385 linear feet 100
Concrete conduits....... 3,838 linear feet 17

Clear water basin:
Excavation ............. 353,000 cubic yards 40
Puddle .......ccvvnnenes 34,100 cubic yards
Concrete ....... cereeeens 32,800 cubic yards

Total payments to contractor, $1,210,270.08.
Contract No. 27.

Qax Lant RESERVOIR.

The work under this contract embraces the construction
of a compensating reservoir of 70,000,000 gallons capacity
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for the Torresdale-Lardners Point Service, located near
intersection of Second street and Green lane, in the
Twenty-second Ward. For a description of this contract
see Annual Report of the Bureau of Water for the year
1901.

The work was started April 14, 1902, and at the present
time about 82 per cent. of the embankments have been
built and 694 per cent. of the excavation has been made.

Total payments to contractors, $112,108.00.

Contract No. 28.

Larnxers Poixt Pipe DisTrIBUTION SYSTEAM.

This system is designed to convey the water filtered at
Torresdale and brought through the Torresdale Conduit to
Lardners Point Pumping Station, to two definite points
west and south of Frankford creek, viz., to Torresdale and
Kensington avenues, and to Frankford avenue, south of
Frankford creek. At the former point provision is made
for the further extension of the system into the Queen Lane
and East Park districts by six lines of 48 inch pipe, and
from the latter point into the East Park, Fairmount and
Corinthian districts by three lines of 48 inch pipe. The
plan coﬁtemplates four lines of 60 inch pipe on Robbins
street, from Delaware avenue to Tacony street, and three
lines on Tacony street to Robbins street, to Torresdale ave-
nue, and on Torresdale avenue to Kensington avenue. The
extension of the fourth line of pipe laid on Robbins street
will be through Robbins street to Torresdale avenue, thence
on Torresdale avenue to Frankford avenue, where it will
connect in valve chamber No. 6 with the system of valves
and special castings provided under Contract No. 28 with
the three lines of pipe first laid.

Valve chambers and valves are placed at convenient
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locations between Lardners Point Pumping Station and
the terminus on the line of 60 inch pipe at Kensington
avenue to admit of cutting out of service a portion of either
line of pipe for examination and repairs.

This pipe system, in conjunction with the present 48
inch and 30 inch rising mains from Engine House No. 1
at the Lardners Point Pumping Station, is intended to dis-
tribute 300,000,000 gallons of water per day of 24 hours,
and the first three lines of 60 inch pipe and the present
lines of 48 inch and 30 inch rising mains to the Wentz
Farm Reservoir are expected to deliver 240,000,000 gal-
lons of water per day.

In carrying out this pipe system, which is the largest
system of 60 inch cast iron distributing water pipes ever
placed under paved streets of a city, it will be necessary .
to relocate and re-construct nearly all the sewers now lying
in the streets mentioned.

The plans and specifications have been prepared and the
work will soon be advertised.

Contract No. 29.

Larpners Point PuMping StaTIiON, No. 2.

This pumping station is located at Lardners Point, on
the Delaware river. The work embraced in this contract
consists of the construction of the foundation and super-
structures of Engine and Boiler Houses, No. 2, to supple-
ment the present pumping station at this point, together
with the necessary dynamo, toilet and locker rooms, chim-
ney, pump wells, water conduits, connections to Delaware
river, gate chambers, sluice gates, sewers, pipes, engine
and boiler foundations, and all the necessary detail of
grading, walks, curbing, etc. The purpose of this station
is to pump the filtered water from the Torresdale Filters to
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the distribution districts of East Park, Queen Lane, Fair-
mount, Corinthian and Wentz Farm. (The filtered water
is conducted from the Torresdale Filters through the con-
duit now being constructed under Contract No. 14.) In
addition to the pumping machinery now being built under
Contract No. 11, this Station is intended to accommodate
pumping engines to be moved from the Spring Garden and
Queen Lane Pumping Stations, and when completed will
have a total pumping capacity of 300,000,000 gallons daily,
making it the largest single pumping station in the world.

The engine house is 175 feet 4 inches long and 91
feet 7 inches wide, and is 51 feet 2 inches from the floor
to the underside of the roof trusses. The house is pro-
vided with an electric traveling crane constructed under
Contract No. 11. The boiler house is 163 feet long by 69
feet 7 inches wide, and will contain 24 marine fire box type
boilers, arranged in six batteries of four each. The house
is provided with two chimneys of the “Alphons Custodis
construction,” 7 feet internal diameter and 150 feet high.
In the rear of the boiler house are the dynamo, toilet,
ocker and feed pump rooms.

Two steam pipe tunnels, built of concrete, connect the
engine and boiler houses. A system of smoke tunnels and
dampers connect the boilers with the chimneys, and a
double line of tracks and switches will be laid longitud-
inally through the building to be used in connection with
the coal conveyor for supplying the boilers with fuel.

The super-structures of the engine and boiler houses will
have a base of pink granite, walls of Roman mottled brick
with terra-cotta moulding, and a roof of red tile, with
ventilator extending the entire length of building, covered
with rolled copper. The inner face of the engine house
will be of buff brick, and the boiler house will have an in-
terior lining of Philadelphia red stretcher brick of stand-

ard dimensions.
20
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During the present year the contractor has- driven the
piles for the foundations of one of the chimneys, and has
practically completed the excavation for the engine house.
About 5 per cent. of the work having been accomplished.

Total payments to contractor, $14,515.62.

Contract No. 37.

Lower Roxsorouver PreLiMINaArRY FILTERs.

The work on the preliminary filters for Lower Rox-
borough, under contract with the Maignen Filtration Com-
pany, of Philadelphia, is now going forward, but no part
of the material can be erected until the foundations and
buildings have been constructed; the plans and specifica-
tions for these will be ready and offered for letting within
a short time.

PrrLiMINARY FILTERS.

In preparing the specification for Contract No. 37 it was
so drawn that the bids might be received on several well-
known types of roughing or preliminary filters. Experi-
ence at the Spring Garden and Torresdale Testing Stations
having shown that the principles upon which preliminary
filters might be constructed admitted of several methods of
successfully doing this part of the work.

Referring to the broad question of preliminary filtration
of the water at high rates before it is passed to the plain
sand filters, the experience gathered from the operations
of the testing stations at the Spring Garden Pumping Sta-
tion, dealing with the Schuylkill river water, and at Har-
rison Mansion, Torresdale, dealing with the Delaware
river water, demonstrates conclusively that to maintain a
satisfactory condition of effluent, as regards turbidity and
bacterial content, it is absolutely necessary that the pre-’
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liminary filters be regarded as an essential part of any
successful system for filtration of the water supply. Their
use also serves two other very important purposes. The
first to make it an easy matter to maintain a rate of
6,000,000 gallons per acre per day with, at all times, a
satisfactory condition of the effluent; and, second, to ma-
terially decrease the cost of filtration as a whole by pro-
longing the period of operation of the plain sand filters,
and reducing the number of scrapings of the sand beds
per thousand million gallons of water filtered.

Plans are now being prepared for the preliminary filters
at Belmont, and it is hoped that these may be offered for
letting at an early date.

Contract No. 49.

Fivrerine MATERIALS AND UNDERDRAINS FOR BELMONT
FivTERs.

This contract embraces the furnishing and placing of
32,398 linear feet of eight inch terra-cotta. perforated
lateral collectors, 23,170 cubie yards of underdrain gravel
and 62,407 cubic yards, more or less, of filtering sand.

Plans and specifications are prepared for this contract,
which will be offered for letting at an early date.

Scope of Office Work.

Since the inception of the work the following approved
contract drawings, studies, photographs and other details
have been prepared :

Approved contract drawings .........ocviiiiiiiiin, eee. 907
Studies and sketches .....cceveveeeiiieeraniceccneneennnns 2,000
Field sheets and studies .....cceveenennnnnns eresesaseaas 3,615
Photographs of WOrk ...c.ociiieeiiniinicnrceiinicnncnnens 1,050

Approved and miscellaneous blue prints .................. 1,345
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Operation of Lower Roxborough Filters.

Your attention is called to the rapidity with which the
Lower Roxborough Filters have been adjusted to active
satisfactory service.

From the experience abroad, and with the filters at the
Spring Garden and Torresdale Testing Stations, it would
not have been unreasonable to anticipate possibly six
months or more service of each of these filters, before ripen-
ing of the sand beds and an effluent satisfactory in point
of turbidity and bacterial content could have been attained,
while, as the records show, we have had within 90 days
of starting the filters, effluents which show a turbidity of
zero by the silica standard, and rarely in excess of 3, and
a bacterial content very frequently below 25 colonies per
cubic centimeter. I ean ascribe this only to the extreme
care that has been displayed by the men in charge, in the
selection and placing of the filter sand and underdrains.
No material was allowed to go indiscriminately into these
filters, and the same care that was exercised in carrying
on the construction work was erhphasized when it came to
the inspection and placing of the filtering materials.

The first filtered water was supplied to Manayunk Au-
gust 12, 1902. The district was gradually enlarged as the
various beds were placed in gervice, the lower portion
of Germantown being the next to receive filtered water on
September 26, 1902, and by December 1st this station was
supplying from 7,006,000 to 8,000,000 gallons of filtered
water daily.

The average aetual yield between scrapings of the filters
has been 38.00 million gallons, or 71.70 million gallons per
acre, with an average of 28.8 days service. The average
scraping has been 95.2 cubic yards per acre, giving am
average depth of 0.78 inches. The cost per million gallons
filtered for labor of scraping, wheeling and washing, has
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been $2.22. With more experience on the part of the
labor employed it is hoped that the work can be performed
at even less expense.

Referring to the yield of filters between scrapings, the
experience abroad indicates that a plain sand filter rarely
exceeds 60,000,000 gallons per acre, even after the sand
beds of such filters have become thoroughly ripened ; while
the Lower Roxborough Filters, during the period of opera-
tion, have averaged for all the filters, as above stated, a
yield of 71.70 million gallons per acre between scrapings
_ with an average run of 28.8 days. With preparation of
the water by preliminary filters it is expected that the
average yield of the large filters will not fall below 125,-
000,000 gallons per acre between scrapings, which cor-
responds to a 21 days’ service.

Charging all labor for the operation of the filters, ex-
clusive of the salary of the Assistant Engineer in charge,
who, in due time will have charge of both the Upper and
Lower Roxborough Filters, when his compensation can be
divided pro rata between the two stations, the cost of
all other labor you will notice is less than $2.25 per million
gallons of water filtered, which is a fair index of the prob-
able cost of dealing with the entire water supply of the
City by plain sand filtration, and which you will observe
is considerably below the estimates made by the Commis-
sion of Experts in their report of September 15, 1899,
and even less than we had anticipated in the early history
of the work. It is probable that when to the work of main-
taining the plain sand filters is added the cost of the pre-
liminary filters, that the cost per million gallons will be
about $2.75, but this, as we know from our long experience
with preliminary filters and plain sand filters at the test-
ing stations, will carry with it at all times u quality of
effluent which, from a hygienic point of view, will be above
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criticism and superior to the effluents of the plain sand
filters abroad which operate without adequate preparation
of the water either by long sedimentation or preliminary
filtration.

Testing Stations.

The work of the Spring Garden Testing Station has
largely been in carrving to completion such experiments as
had been started during previous years.

Since the starting of the Lower Roxborough Filters the
experimental work at the Testing Station has been gradu-
ally decreased to make room for the increasing work at the
filters, while the work of the Torresdale Station has re-
mained practically the same since the beginning of opera-
tions there.

During the early part of the year the following experi-
ments which were started in previous years were con-
cluded:

Experiments on preliminary filtration with beds of
broken stone and slag. Sedimentation for various periods.
Experiments on asbestos films for artificial “schmutz-
decke.” * Using mattresses of “antiseptic” fibre, and “peat
moss” on preliminary filters.

Experiments have been conducted with the Warren me-
chanical filter since its installation to determine the rela-
tive turbidity and baecterial reductions at various rates of
filtration, and various modes of washing and operating be-
tween washings. The cost per million gallons filtered have
been figured for each method of operation.

Various filters at the testing station have been run from
time to time at a 3,000,000 gallon rate to make compari-
sons of efficiencies with filters running at a 6,000,000 gal-
lon rate. There appears to be little difference in the effi-
ciencies of filters operating at these rates when filtering a
water which has received a proper preliminary treatment.

Tank Filter No. 4, now being operated at a 10,000,000
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gallon rate in order to determine the factor of safety in
operating sand filters at high rates.

During the year there were 9,000 samples of water
chemically examined and over 20,000 examinations made
in the bacteriological laboratory.

It is not possible with the time at command to indulge
in a careful review of the practical results obtained from
the operations of the Spring Garden and Torresdale Test-
ing Station, but considering the large force employed for
the past two years, and the wide range which the investiga-
tions have taken, it can be well understood that a vast
amount of valuable information touching the purification
of water by sedimentation, preliminary filtration and fil-
tration by plain sand filters has been obtained. Suffice it
at this time to say that it has shown that no difficulty what-
ever will be found in dealing with the waters of the
Schuylkill and Delaware rivers, nor of so improving their
quality that complaint from a hygienic standpoint will cer-
tainly disappear when the entire water supply of the City
is filtered.

From such investigations as have been made elsewhere
and here it is reasonable to expect that the general intro-
duction and use of filtered water will reduce the cases of
zymotic diseases, due to the drinking of unfiltered water,
by upwards of 80 per cent.

In closing this report I wish to thank each and every
member of the engineering and clerical staff for the earnest
and diligent manner in which he has endeavored to for-
ward the work of the Bureau during the past year, and to
say of those who are in responsible charge of the plans or
contracts that the success of this great work, when com-
pleted, will be due very largely to the zeal and fidelity with
which they have discharged the duties entrusted to them.

Respectfully submitted,
- JOHN W. HILL,
Chief Engineer.



List of Contracts, Improvement, Extension and Filtration of Water Supply,
January 12, 1900.

according to Ordinance of

S
4
2 P ; Date of Date of Limit of Date of Final
§ Description of Contract. Contractor. Letting. Contract Contract. Payment. Payment.
£ R
3]
&)
1 | A Testing Station........cevvveeennens Thomas Parker..... | Feb. 27, 190)..| Mar. 6, 1800...| $9,000 00
1 Sup. | Extension to Testing Station.......... Thomas Parker......| .............. May 7, 1900... 5.000 00| } $11,658 54| July 13, 1900.
2 | Ice Refrigerating Machine............. Newburg Tce Ma- :ﬁ
chine & Eng. Co...| July 20, 1900..! Aug. 20, 1900.. 800 00 8097 00| Nov. 19, 1900. o
3 | Filtering Sand and Gravel for Testing
Station.. . ..o viiiiiiieriiiiierieene.. Norcross & Edmunds| July 20, 1900..| S8ept 4.1000.. 2509 00 1,016 54| Nov. 2, 1900.
4-[ Platinum Ware for Testing Station....| Chas. Lentz & Sons...| July 20,1900...! July 27, 1900... 674 50 642 50, Oct. 31, 1400,
5| Test Borings.....ccovvuvevuvienenennnnns Flaghouse & Beeson.| Aug. 7, 1900...| Sept. 6, 1900.. 9,750 00 8,833 30| March 9, 1901.
6 | Platinum Ware for Testing Station....| Arthur H. Thomas
[« Dec. 12,1900..|. .......ccen.n. 444 95 444 95| Feb. 6, 1901.
7 | Lower Roxborough Filters..........c...f.ceeeiiiiiiieninannin.. Dec. 12, 1900..| No award ma|de. Readv ertised as C|ontract No. 10,




List of Contracts, Improvement, Extension and Filtration of Water Supply, according to Ordinance of
January 12, 1900—Continued.

S
4
» i Date of Date of Limit of Date of Final
§ Description of Contract. Contractor. Letting. Contract. c;,':;,,‘c’e, Payment. Payment.
]
5]
8 |'Sand Ej€ctor ......eeeveuvansnensnsns...| Patrick Gormly...... April 17, 1901..| May 6,1901... $1,800 00 $1,712 03| Aug. 7, 1901.
9 | Cast Iron Water Pipe, Special Cast- .
ings, Stop Valves, Pipe-laying, etc...| Bids rejected on Pip|e Lines **A” to| *‘J,”” inclusivie. See Con|tracts “9A,|” “9B.” and “9C” for
rest of contract.
9 A | Cast Iron Stop Boxes.............ce.... J. Alfred Clark. ...... Feb. 11,1901, .| May 14, 1901.. 2,100 00 1,563 80| Dec. 21, 1901.
9B | Stop Valves.............. ceenens cereenas Eddy Valve Co....... Feb, 11, 1901..| May 3, 1901...| 17,000 00 14,403 08| Dec. 21, 1901.
9C | Cast Iron Water Pipe and Special Cast-| i
ings for Lower Roxborough Filters..| Daniel J. McNichol ..| Feb. 11, 1901..| May 8, 1901... 7,500 00 7,488 14| Dec. 20, 1901,
10 | Lower Roxborough Filters.............| Daniel J. McNichol..| Feb. 11, 1901..| Mar. 20, 1901..| 250,000 00| 229,880 20| March 1, 1902.
11 | Pumping Engines and Boilers and
Electric Traveling Crane for Lard-
ner’s Point Pumping Station....... ..| Holly Manufact’g Co.| May 1, 1901...| June 6,1901...| 360,000 00| 38,871 63| Not completed.
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List of Contracts, Improvement, Extension and Filtration of Water Supply, according to Ordinance of
January 12, 1900—Continued.

o
z
- " Date of Date of Limit of Date of Final
g Description of Contract. Coatractor. Letting. Contract. Contract. Payment. Payment.
a
5]
12 | Upper Roxborough Filters.......... ...| Daniel J. MeNichol..| April 17, 1901.| May 8, 1901...| $540,000 00 $511,372 15| Not completed.
13 | Rotary Stop Valves, Patternsand Core .
Boxes.......... F N Eddy Valve Co....... April 17,1901.| June 1,1901...[ 13,000 00| 12,825 00| Nov. 22, 1902.
14 | Torresdale Conduite.......c.coveeen. ... Daniel J. McNichol..| May 28, 1901..| Oct 4, 1901...| 1,350,000 00| 398,832 56| Not completed.
15 | .Test Pits at Lardner’s Point........... Contract abandoned.| Work done |by Water Bure|au.
16 | Belmont Sedimentation Reservoir,
Filters and Clear Water Basin....... Ryan & Kelley... ... May 28, 1901...| Aug. 7, 1901.../2,000,000 00| 1,096,484 67| Not completed.
17 | Extension of Distribution Pipe Sys- . .
tem ........... reeeieireieeecieeens ..| Daniel J. MoNichol...| April 17, 1901.| June 4, 1901...| 750,000 00| 749,455 01| Oct. 24, 1902.
18 Low Service Pumping Machinery for
Upper Roxborough Filters..... ee....| Henry R. Wortlnng-
ton, I veesseeess| July 28, 1901..| Aug 22,1901..| 23,500 00|............ No payment made.
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List of Contracts, Improvement, Exlension and|Filtration of Waler Supply, according to Ordinance of
January 12, 1900—Continued.

S
4
P Date of Date of Limit of Date of Final
g _ Description of Contract. Contractor. Letting. Co: tract. Contract. | Payment. Payment.
-
8
[&]
19 | Belmont Rising Mains, Upper Rox-
:Joropgh Cfonancét'ggn‘?ipe%_snd sEx-
ension 1 1 -
tems. .. o ..... !.3 nulon peys Daniel J. McNichol...| Dec 18, 1901..| Jan. 30, 1902..| $500,000 00 $425,089 50| Not completed.
20 | Triplex Pumps and Gasoline Drivin
Engines for Upper Roxborougg N
Filters ............cecvvunen.e. ceriees Fairbanks, Morse &
COuvivniiirnnennnnns Dec. 18,1901, .| Mar. 1, 1902... 10,800 00|.......... ..| No payment made,
21 Service P i tation f
e Boxborongt Fiiorauion for Up- | oo nderson &Co. Lid| Sept. 25, 1901..| Oct. 21, 1901..| 21,000 00| 15,636 42 May 20, 1902,
22 Hia,nd 'l‘x:avelinsia Cgane f% Low Segce
b:rlgl‘xzﬂgFilterst. on' ...Rl.)e.r ,,,,,, 3‘,_, Alfred Box & Co.....| July 29, 1901..| Dec.19, 1901.. 2,900 00 2,800 00{ Aug. 14, 1902.
23 A | Administration Buildi d P i
A e e Roxn poch PR | Daniel J. MoNichol. Aug.6,1902...| 48,000 00 17943 24| Not completed.

June 25,1902, .
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List of Contracts, Improvement, Extension and Filtration of Water Supply, according to Ordinance of
January 12, 1900—Continued.

S
7z
;32 Description of Contract. Contractor. I?:t?i:;i. Date of énnyt of | payment. D‘Pt:;;ﬂ:“l
K]
o
&)
2t | Filtering Materials and Collectors for
Upper and Lower Roxborough Fil-|
ters and Sand Washers for Lower,| . )
Roxborough Filters...... e eeeaeeaaes Daniel J. McNichol...| Dee. 18, 1901..| Jan. 80, 1902...| $290,000 00| $112,535 75/ Not completed.
2 | Torresdale Filters and Clear Water, . 3
Basin........ociiiiiiiiiiiiiiieeiinna, Daniel J. McNichol...| Dec. 18, 1901..| Jan. 18, 1903...| 5,000,000 00| 1,210,270 08 No$ completed.
26 | Torresdale Testing Station............. Patrick Gormly...... July 29, 1901..| Aug. 20,1901.. 9,000 00 8,643 00, Dec. 19, 1901.
27 | Oak Lane Reservoir.................... R. A. Malone & Co....| Dec. 18,1901..| Mar. 14, 1902..| 550,000 00| 112,108 00, Not completed.
28 | Lardner’s Point Distribution.
29 | Lardner’s Point Pumping Station No.2.| Geo. C. Deitrich...... Sept. 17, 1902..| Oct- 4,1903....| 565,000 00| 14,515 62| Not completed.
30 | Lardner’s Point Pumping 8tation No.2.|....ccocovviienennenn.. Feb. 26, 1903..| Readvertised |as Contract| No. 29.
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List of Contracts, *Improvement, Extension and Filtration of Water Supply, according to Ordinance of
January 12, 1900—Continued.

]
z
- .. Date of Date of Limit of Date of Final
§ Pesoription of Contract Centractor. Letting. Gontract. Contract. | Payment. Pay t.
|
Q
o
33 | Addition to Testing Station at Spring
Garden Pumping Station.......... PO P ereererereneaias Sept. 25, 1901..| No award ma/de.
87 | Bower Roxborough Preliminary Filters| Maignen Filtration :
Company........... Sept. 23, 1902..| Oct. 27,1902... $49,80000,........... No payment made.
63 | Bafles for the Lower Roxborough
Reservoir....... ceeereraniees PPN PP J PN June 25, 1902..| No award ma|de.
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