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SECOND

ANNUAL MESSAGE

OFFICE OF THE MAYOR, CITY HALL.
Philadelphia, April 5, 1897.

To THE SELECT AND CoMMoN CoUNCILS
oF THE CITY OF PHILADELPHIA.

GENTLEMEN :—In accordance with the provisions of
the Actof Assembly of June 1, 1885, I herewith transmit
to your Honorable Bodies this, my Second Annual Message,
upon the financial and general conditions of the Munici-
pality. I also send the annual reports of the Directors of
the Departments of Public Safety and Public Works, and
of the President of the Department of Charities and Cor-
rection for the year 1896.

FINANCE.

The City Controller’s report shows that the total receipts
from all sources for the year 1896 were $27,965,890.26 ;
and that there has been credited a proportion of the
moneys due by the State for Personal Property Tax and
Schools, in accordance with a resolution of Councils
dated January 22, 1897, amounting to $1,459,569.03
making a total of $29,425,459.29. The total expendi-
tures were $29,228,617.82 showing an excess of receipts
over expenditures of $196,841.47.

This is an improvement over the condition of affairs
as shown by the report made in 1896 for the year 1395,
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in which year there was an excess of expenditures over
receipts.

The net funded debt of the City for the year 1896 is
about the same as it was for the year 1895 ; the report
of the Controller for 1896 shows that there is but a
slight increase of about $240,000.

The real estate owned by the City of Philadelphia as
appraised by the Board of Revision of Taxes for the year
1897 shows an increase over the appraisement of January
1, 1896, of $1,934,600.

The City’s credit has been steadily maintained as has
been shown during the last year in the sale of her bonds.

The question in relation to the capacity of the City to
further borrow money under certain loans authorized
by your Honorable Bodies is to be submitted to the
Court at an early date for an opinion. It is to be hoped
that this matter will reach a speedy termination as many
improvements of a pressing and urgent nature are de-
pendent upon a favorable opinion in this case.

Councils very properly passed ordinances providing
for the creation of loans having in view the appropriation
and expenditure of moneys for important public work,
and until this money be made available many improve-
ments will be delayed, and the progress of the City, in a
great measure, held in check.

The City has continued to advance and her progress is
very perceptible, but it will still require vast sums of
money to bring about many improvements that are abso.
lutely necessary and essential to her well being.

DEPARTMENT OF PUBLIC SAFETY.

The present Director of the Department of Public
Safety took office on the seventeenth day of February,
1896. He has loyally and intelligently discharged the
duties of his office.
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Bureau of Police.

On the evening of April 29, 1896, a railway strike
was ordered by the Board of Street Railway employees.
Every precaution was taken for the preservation of order,
and it was known that the authorities were fully prepared
and equipped to enforce obedience to law and to main-
tain the public peace. Fortunately the excitement sub-
sided and the peril passed away.

The police force is under complete discipline, and too
much commendation cannot be given to the officers and
men for the faithful discharge of their duties.

In this connection let me say that it will be greatly to
the advantage of the City to further increase the number
of patrolmen. There are some localities that do not
receive sufficient police surveillance, and it requires con-
. stant and careful watching to provide ample protection.
The increased traffic in the centre of the City necessitated:
the stationing of Reserve officers at street corners and.
crossings to protect the lives of pedestrians.

It will be seen that the Director in his report suggests
that there should be an increase of about seven hundred
patrolmen, which would be sufficient to meet every
requirement, and would protect not only the crowded
sections of the City, but the suburbs as well. Let me
say, just here, that the Park Guards should be brought
under the direction and control of the Department of
Public Safety as provided for by law. ,

Philadelphia has a large area, and every foot of it if
possible should be fully protected and amply guarded.

A most efficient arm of the service is the mounted
squad. Not only is this body able to cover extensive
beats in the rural sections, but it is of the greatest use in
times of excitement and turbulence.

A matter of importance for the consideration of your
Honorable Bodies is that provision should be made_for
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the erection of more station houses and the improvement
of many of those that now exist.

Bureav. of Fire.

This Bureau is in a high state of efficiency, and the
heroism so often displayed by the members of the force
is worthy of special comment.

I must urge that appropriations be made providing in
many instances better accommodations for the men and
for the fire apparatus.

The case in which the question has been raised as to
the right of the City to appropriate money to the Police
and Firemen’s Pension Funds has been argued in the
Supreme Court, but the opinion has not yet been deliv-
ered. It is, however, most anxiously awaited, and, as I
stated in 1y last message, it is to be hoped that the Courts
may find some way that will allow the Municipality to
make appropriations for the relief of those men who
undergo such dangers and perform such heroic work.
This is a matter in which the Municipality has a deep

interest.
Even brave men will hesitate to assume a risk in the

face of danger when they feel that in case of accident or
death there is no provision made for them or their fami-
lies, and surely these men who so often are compelled to
imperil their lives in the preservation of the public peace
or in the protection of property should, if possible, from
simple motives of gratitude and humanity, be provided
for in case they meet with injury.

During the last year three deaths of firemen occurred,
resulting from injuries received in the actual performance
of duty and 190 men sustained injuries.

Electrical Bureau.
The Electrical Bureau is one of the best equipped
Bureaus of this character in this or in any other country.
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Our Municipal Electrical Plant has attracted attentiom
throughout the world. Its reputation has gone abroad,
and strangers visiting this City who are interested in
electrical matters make it a point to visit and investigate
the plant. After careful and critical inspection it has
received the approval and unqualified praise of some of
the most scientific men of this and other countries.

The underground system has shown its usefulness and
should be continued until overhead wires are entirely
removed from the streets. v

This system for police and fire service extends through-
out the centre of the City, and is most effective in every
way. We have, however, but 885 fire alarm boxes,
which the Director; in his report, is compelled to say,
after careful consideration, is totally inadequate, consid-
ering the area of the City. New York has over 2,500
such boxes and I cannot too strongly urge that ap-
propriations be made providing for the extension of this
system in all directions throughout the City.

Philadelphia is one of the best lighted cities in this
country.. We have at this time in use 6,361 electric
lights, of which number the City pays for 6,228.

These lights are a great protection to life and property,
and it is in no sense false economy to increase the num-
ber of lights in every section of the City. This matter
involves not only the question of illumination but of
protection.

The matter of the establishment of an Electric Light
Plant to be owned by the City has not made much pro-
gress. An Ordinance was passed by Councils providing
for the selection of an expert by the Mayor, one by Coun-
cils and another by the two experts so named. Pursuant
to that ordinance I appointed an expert, Councils did the
same, but the expert named by Councils declined to serve,
and subsequently your Honorable Bodies appointed an=
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other. The matter is now in the hands of these two
experts, to decide upon a third and make report.

Bureaw, of Health.

The Bureau of Health still maintains its great efficiency
and the members of that Bureau deserve the highest
praise for the loyal and devoted service they give to the
matters that fall under their supervision.

Every section of the City is carefully inspected and
every precaution is taken to prevent the spread of dis-
ease. It is a matter of congratulation that our City
last year was not visited by any epidemic and that its
general health was good. Nothing induces to health
more than cleanliness, and it may be said that in this
direction improved pavements have accomplished much
good. Further appropriations should be made by your
Honoralle Bodies, providing for the paving of the
small streets, alleys and by-ways of the City with im-
proved pavements and for underground drainage. During
the heated term of last summer arrangements were made
4o utilize the unoccupied wharves on the river front as
places of resort after nightfall for the public in the
crowded districts. Benches were procured and the
wharves were made places of rest and recreation.

There is nothing that is of greater necessity in all
large cities than facilities for bathing, and provisions
should be made for the erection of public bath houses
throughout the City. This matter has received special
attention in the cities of the old world, and the results
flowing therefrom have been most useful and beneficial.

Bureaw of City Property.

The public squares may be called the lungs of the City ;
they are the breathing spots, and I am glad to say that
much of the land condemned by the City for this purpose
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has been utilized. There is nothing that so adds to the
appearance of a city or is more conducive to health and
to the pleasure of the people than public parks.
 Independence Hall will soon be restored to its condi-
tion as it existed in 1776. Plans have been prepared and
arrangements made to go on with the work at the earliest
practicable moment, and it is to be hoped that by the end
of this year, the work: will be almost completed and that
this property so restored and improved will be the most
interesting historical spot on this continent.

Buglding Inspection.

I have again to call the attention of your Honorable
Bodies to the inadequate force of Elevator Inspectors, as
required by Ordinance of April 10, 1894. No action has
yet been taken to provide for the carrying out of the
provisions of this ordinance. At the lowest calculation
it would take 20 Inspectors to do the work required.
With our present force it is utterly impossible for us to
fully comply with the law, and it must be borne in mind
that this is a matter of importance in view of the fact that
so many tall buildings are being erected in the centre of the
City, and that the elevators in these buildings are being
used day after day without that inspection which should
be given and which the law demands. It would be better
to repeal the ordinance and do away with the inspection
altogether rather than to provide for it inadequately.

DEPARTMENT OF PUBLIC WORKS.

The Director of the Department of Public Works is to
be commended for his intelligent administration of that
most important office. The report herewith annexed

gives but a faint idea of the work done under his direc-
tion. '
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Bureau of Gas.

An examination of the report of the Chief of this
Bureau shows that the receipts for the year 1896 were
$162,188.61 more than during the previous year, or, in
other words, they were $3,318,145.08 for 1896 as against
$3,155,956.47 for 1895.

The total output of gas was 501,489,580 cubic feet in
1896 more than during the year 1895. The largest
amount of gas made in any twenty-four hours was
19,128,000 cubic feet, and the greatest consumption of
gas in any one day was 20,010,000 cubic feet, on Decem-
ber 24th.

A number of improvements have been made, includ-
ing a pumping station at the Twenty-fifth Ward Works,
five charging machines at the Point Breeze Works, together
with all the necessary apparatus for breaking and convey-
ing the coal to the machines, the erection of a new holder
of 3,000,000 cubic feet capacity, the placing of a third
lift on the holder at the Germantown Station, and the con-
struction of a Wilbraham 15-horse power vertical exhaust
engine at the Manayunk Station, together with the laying
of 42.44 miles of mains and distributing pipes.

In order, however, to bring the City’s plant to a proper
standard, it will be necessary that large sums of iu.oney
be expended not only in the introduction of additional im-
proved and modern machinery for the manufacture of gas
but in the laying of new and larger mains for its proper
distribution and the further increase of the holder capacity.

The gas manufactured by the Philadelphia Gas Works
is equal in quality with that made in any City of the Union.
In other words, the gas in the holder before distribution
is a good illuminant of the necessary candle power, but
unfortunately, by reason of our method of distribution,
when it reaches the consumer it has lost much of its illu-
minating quality. This is not due to any fault of the
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gas itself but to the inefficient and insufficient methods
of distribution. The gas has to be forced by great pres-
sure through many miles of small sized or inadequate
mains, and by reason of this great pressure the candle
power is necessarily reduced because of the excessive
friction to which the gas is subjected ; it is thereby
robbed of its hydro-carbon, which is its light giving
quality. This matter of distribution should be taken up
and considered with the greatest care, and perhaps it
would be advisable under all the circumstances to have
an estimate'made of the cost that would be involved in
effecting the desired changes. Plans should be drawn
showing the location, the capacity and the life of the
mains, in order that this work may be done systematically
and economically. For instance, in one section of the
City leading from the Gas Works to supply a certain
locality, years ago, a three inches main was laid, which was
in that day considered of sufficient size and capacity, but
as population increased and passed beyond the limit of
the original calculation it was necessary to further extend
the main and a six inches main was added, and subse-
quently, to supply the still growing demand, an eight.
inches main was laid ; thus we have three different sized
mains joining each other and used for the purpose of dis-
tributing the gas, when in truth and in fact a 20 inches
main for the proper distribution of gas in that locality is
absolutely required. The fault does not lie in the manu-
facture of our gas, which is produced from the best coal
that can be purchased for the purpose and with the appli-
cation of scientific methods but in the inadequate and
insufficient means of distribution, and until better methods
be adopted there can be but little if any improvement.
The Gas Works are a most valuable asset and should
- never pass from the absolute control of the City. The
plant is valued at about $30,000,000, close to the actual
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debt of the City at this time, and money will be well ex-
pended if the changes suggested are carried out.

Bureaw of Highways.

The highways of the City of Philadelphia are not sur-
passed by those of any City on this Continent, but work
in this direction cannot be continued to any great extent
until the City is able to negotiate the loans provided for
by ordinance of Councils approved July 16, 1896.

There is nothing that so characterizes a City and gives
it a reputation as clean, well paved and well lighted
streets. They make travel easy and safe and compara-
tively noiseless, thus adding to the comfort, convenience
and the health of all the citizens. ’

Under the head of the Bureau of Health I have already
referred to the paving of the small streets, but in this
connection I desire tosay that nothing so induces to clean-
liness and comfort in a large City as the paving with as-
phalt of all the narrow thoroughfares, and this work
should go on without interruption until every court and
alley is in that condition which will prevent the accumu-
lation of filth, or at least make its removal comparatively
an easy task.

Bureau of Street Cleaning.

The work of this Bureau is being carefully supervised,
and it is a matter of gratification to know that the com-
plaints of all kinds were 1,815 less than during the year
1895 ; or, in other words, they fell off about one-half from
the number made the previous year. It isthe purpose of
the authorities to insist upon a strict compliance with the
specifications, and to enforce a rigid obedience to the terms
of all contracts.

The authorities cannot act alone in this matter of street
cleaning and much depends upon the intelligent co-opera-
tion of the citizens. The sweeping of refuse into the streets
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is a clear violation of law, and when receptacles for ashes
are placed upon the sidewalks the contents should be at
least three or four inches below the top of the barrel. The
observance of a few rules in these particulars will do
much towards assisting the authorities in the keeping of
the streets in a cleanly condition.

There should be an ordinance passed providing an appro-
priation for the removal of snow from the principal busi-
aness streets in the centre of the City. The suggestions made
by both the Director of the Department of Public Safety
and the Director of the Department of Public Works in
this regard are worthy of careful consideration. As it
stands to-day there is no ordinance providing for such
removal.

. Bureau of Surveys.

‘One of the most important pieces of work in hand at
this time is the construction of the Pennsylvania Avenue
Subway and Tunnel. The preparatory work incident to
this improvement required the preparation of elaborate
plans at the hands of this Bureau. The questions in-
volved were intricate and called for careful and scientific
study. $4,500,000 of the loan authorized for this pur-
pose has been utilized up to this time. Proposals for the
greater part of the work were received after public adver-
tisement on May 12, 1896, the contracts were awarded,
and have been most actively pushed forward.

The winter weather unfortunately has in a measure
interfered with the progress of the work, but so soon as
‘the weather permits the work will be most vigorously
pushed to completion. It is one of the greatest improve-
ments that the City has ever undertaken. It will not
only result in great convenience to the public, but will
materially enhance the value of property in the imme-
diate neighborhood of the improvement; at the same
time it will provide a safe and beautiful access to Fair-
mount Park and abolish many dangerous grade crossings.
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The work of deepening the channels of the Delaware and
Schuylkill rivers has been industriously carried on when-
ever the weather would permit. From Schooner Ledge,
in the Delaware river, there have been removed 95,000
cubic yards of overlying material and 3,455 cubic yards
of rock. The excavations have been made so as to give
26 feet clear water depth for the full width of the ehannel.
Under the appropriation of $500,000 made by Ordinance
of Councils, approved April 13, 1896, from the loan
authorized January 13, 1896, surveys have been made
and plans prepared for dredging at Greenwich Point,
Mifflin Bar, and Schooner Ledge, and every arrangement
has been made to begin the work as soon as possible.

The work of widening Delaware avenue and the ex-
tension of the City piers is well under way. Plans and
specifications have been drawn and the work will be
pushed to completion.

This improvement will be of incalculable benefit to the
Commerce of the City, and in thus giving facilities for
navigation it is to be hoped that much of the trade that
has left Philadelphia will again return. Many of the
owners of the property on the Delaware river front have
shown a most commendable spirit in uniting with the
authorities in helping forward this great project.

These matters to which I have referred under the head
of the Bureau of Surveys are given in detail in the report
of that Bureau, and are worthy of careful consideration.

Let me urge upon your Honorable Bodies the necessity
of providing sufficient appropriations for the further con-
struction of main and intercepting sewers. Much of the
work of this Bureau in the construction of sewers is hidden
from view, and improvements not seen are not sufficiently
appreciated ; but nothing so conduces to the health of a
community as an extensive and scientific system of main
and intercepting sewers. To make the system complete
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it will require at your hands in the neighborhood of
$2,000,000, but money so used will bring an adequate
retirn for every penny of outlay.

Bureau of Water.

The Report of the Bureau of Water for the past year
shows an increase in receipts of $49,276.09 over the year
1895. The total receipts for 1896 were $2,879,133.26, and
the expenditures for the same period were $1,825,610.89,
showing a net revenue of $1,053,522.37 over all expendi-
tures, both for permanent improvements and the cost of
maintenance. ‘

In 1896 there were 37 miles of additional distributing
mains laid, making in all 1,212 miles of water-pipe now
in use by the City. The work of relining the south basin
of the Queen Lane Reservoir has been completed, and on
September 10, 1896, water was turned into that basin.
The work on the north basin was in progress when the
cold weather compelled a cessation. We are now furnish-
ing water from that Reservoir to a locality which hereto-
fore has been compelled to depend upon direct pumpage
from the river. ‘

It is of the utmost importance that provision should be
made for the construction of a reservoir to supply the
people of West Philadelphia ; this matter should be taken
up and considered at the earliest possible moment. When
we have a complete system of subsiding basins and a
filtration plant that will answer the purpose, the question
of a pure and adequate water supply for our City, for
many generations at least, will be settled. The supply
and the quality of the Schuylkill water will then meet
every demand and requirement. The selection, however,
of a filtration plant is one that should be most carefully
considered, and experiments should be scientifically made
before a final decision is reached. '
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A supply of pure potable water is the greatest need of
our City at this time. The supply has been very much
improved by the construction of subsiding basins, and it.
remains alone for us to introduce a system of filtration
that will make that supply pure and healthful. The
people are interested in this question, and, so soon as it is.
decided that the City can create a loan, the matter should
be undertaken with an eye single to the introduction of
the best plant or system that can be adopted.

Another matter in relation to the use of water to which.
I desire to call your attention is the necessity of legisla
tion providing against its waste. The ordinance of July
25, 1872, providing for the introduction of meters into
mills and factories where water is used in great quantities
for manufacturing purposes is defective in that it requires
the consent of the mill owner before the meter can be
introduced. Taking in view the increase in our popula-
tion, there must be some provision made against the
wasteful use of our water supply. Unless this be done,
the time will come when our supply, no matter how great.
it may be, will fall short of the demand. If we insist.
upon measuring our gas, there is no reason why we
should not measure our water. It has been stated, and
no doubt the statement is based upon truth, that there is
more water wasted than is legitimately used.

If there were but little waste, the demand upon our:
reservoir capacity would be lessened, and this in a great
measure would result in furnishing a better quality of”
water to the consumer.

DEPARTMENT OF CHARITIES AND CORRECTION..

The members of this Department hiave given their time-
and devotion to the public service without remuneration.
save the satisfaction which comes to an official who faith--
fully performs his duties.
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In my last message, I said it would be of great advan-
tage to the Almshouse if it could be removed from its
present situation, as that section of the City in which it
now stands is improving rapidly and filling up with a
new population. It would be a vast improvement if this
removal could be effected.

The removal of the Almshouse to the rural districts
would provide better and cleaner accommodations for its
inmates. Its removal would add greatly to the advantage
of the City and the institution.

The Philadelphia Hospital is not included in this sug-
gestion, and should remain in its present location. Both
institutions, the Almshouse and Philadelphia Hospital,
would be greatly benefited by their separation.

It would be a wise measure to provide for the consoli-
dation of all the poor districts in this county, and place
them under the control of the Department of Charities
and Correction. The Almshouse at present is overcrowded,
while some of the poor houses have comparatively but
very few inmates, and they could be used most advanta-
geously by the City to relieve the overcrowded condition
of the Almshouse proper. A bill has been offered in the
present Legislature providing for such consolidation, and
if Councils would pass a resolution urging the passage of
that measure, it no doubt would have a good effect and
bring about a result which would be of great benefit at this
time.

The progress made by the Free Library since its estab-
lishment has been most remarkable, and the people have
shown their appreciation of its usefulness. :

By a reference to the report of the Board of Trustees
fort he year ending September 30, 1896, it will be found
that the circulation has reached 1,293,004 volumes.

No institution in this country of a similar character
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can equal this record. The results have been most benefi-
cent, and speak well for the intelligence of our com-
munity.

The success of the library has even surpassed the
expectations of its most sanguine friends.

In view of this unparalleled success, your Honorable
Bodies will have every reason to provide most liberal sup-
port in the matter of future adequate appropriations.

The Commercial Museums have already brought us in
touch with the business interests of the world. They
have been most useful to merchants and manufacturers,
and the exhibits give many lessons daily in those matters
with which our business men could not so easily famil-
iarize themselves without the existence of such an insti-
tution in our midst. The reputation of the museums has
gone abroad, and has done much to advance the commei-
cial importance of our City. They have brought many
strangers here who have been impressed with the import-
ance and usefulness of these institutions, and already
movements are on foot in another large city to establish
museums of like character, and it remains with us as
Philadelphians to support them in every honorable way
and to maintain their supremacy and usefulness.

In my message I have not gone into details, but have
only touched upon those questions which appeal to me
as most important, urgent and pressing at this time.

I desire to take this occasion to thank the Select and
Common Councils for the loyal and generous support
which they have at all times given the administration in
its efforts to advance the interests of our great City. If
we continue to work together with one purpose, having
but one object in view, our united efforts must necessarily
reach important results. Together we will be able to
accomplish much for the interests of our City, and the
honor will be ours to enjoy in common.
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I hope that in the future, as in the past, I may receive
your loyal assistance in urging forward those improve-
ments that will promote our City to the first position in
her rank.

There are some matters to which we should give our
early and persistent attention ; the improvement of our
water supply, increased facilities in the matter of the
distribution of our gas, the further extension of paving
as well in the courts and smaller streets as upon the
principal highways, additional police protection in every
section of the City, the building of main and intercepting
sewers, adequate provision for the support and main-
tenance of the Free Library and the Commercial Mus-
eums, and last, but by no means least, ample school
accommodations for our children. -

These are improvements that will materially add to
the comfort and prosperity of our people, and redound to
the credit and honor of our City.

I am, respectfully,

CHAS. F. WARWICK,
Mayor.
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TENTH ANNUAL REPORT

Department of Publie Works.

THOMAS M. THOMPSON, Director.

Philadelphia, January 2, 1897,

Hox. Cras. F. Warwick,
) Mayor of Philadelphia.

Dear Sir :—In compliance with the Act of Assembly
approved Juneé 1, 1895, I have the honor to present the
report of the Department of Public Works for the year
ending December 31, 1896——the tenth annual report of
the Department.

Tncluded in this report is a summary of the character
and extent of the work performed by the Department
during the past year. For detail information of the work
done, I respectfully refer to the accurate and elaborate
statistical reporis of the Chiefs of the various Bureaus,
which are herewith submitted.

This Department has been administered during the
past year with an eye solely to economy and efficiency.
It is one of the most difficult branches of the City gov-
ernment to administer; our main trouble has been trying
to conduct the affairs of a great Department, with its ever
extending necessities, upon a narrow and inadequate ap-
propriation. The sums appropriated to some of the
Bureaus were manifestly insufficient for absolutely neces-
sary expemses. For example, the appropriation to the
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Bureau of Gas (Item 2) for wages of employees engaged in
the manufacture of gas was $905,303.98, while the actual
cost of the labor employed was far in excess of this
amount. The appropriation to the same Bureau (Item 6)
for the purchase of water gas was $700,000, while the
Department was required to purchase gas to the extent of
$736,100.71. Now, if we had limited the manufacture
and purchase of gas according to the appropriation, our
citizens would have been, during the latter part of De-
cember, absolutely without light. The same condition of
affairs existed in the Bureau of Water. The appropria-
tion for maintenance and the purchase of coal for the
several pumping stations was absolutely inadequate, and
in both of these Bureaus we have been compelled to carry
over the deficiencies and pay them out of the appropria-
tion for the next year.

The work done by the Department during the past
year has been limited only by the appropriations made
for it, and it would be well to state at the outset of this
report, that during the year 1896 no money has been
available for main sewers, bridges, or for the extension of
the water system, or for repaving streets with improved
pavements. The few miles of streets repaved were done
out of an appropriation made during the.latter part of
the year 1895, and which was carried over to the year
1896.

City Ice Boats.

On account of the open winter, but two boats were put
in commission during the season of 1895-96. Boat No.
1 was in commission thirty-one days and Boat No. 2
thirty-two days, during parts of January and February,
1896. '

In accordance with Ordinance of Councils approved
June 29, 1896, authorizing the Director of the Depart-
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ment of Public Works to put in commission two City Ice
Boats for the use of the naval militia of the State of Penn-
sylvania for their annual tour of duty, boats Nos. 2 and 8
were commissioned July 10, 1896, for this purpose. They
left the City July 11 and returned July 18. The services
rendered by the boats on this occasion were emmently
satisfactory, as is stated in a letter received by the Depart-
ment from Francis Shunk Brown, Commander of the
Naval Militia, thanking the City for the use of the
boats for the annual tour of his command.

Bids were received September 15, 1896, for the electric
lighting of Ice Boat No. 8, including a search light. The
contract was awarded to the lowest bidder after public
advertisement, and the work completed and plant tested
December 23. The placing of a search light on this boat
will increase its efficiency, and similar plants should be

* placed on each of the other boats.

The repairs made during the year were of the usual
character, and the boats are in good condition for work
when needed. At the date of this report (January 2,
1897), the services of the boats have not been required.
They are in their dock at the grounds of the House of
Correction, with fires under their boilers, and will be put
in commission immediately their services are needed.

The current expenditures for the year 1896 were $10,-
830.22 less than during the preceding year.

The following comparative summary is an abstract of
the work done by the City Ice Boats, and of the receipts
and expense of maintenance during the years 1894-95 and
1895-96.
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1894 and 1895. | 1895 and :896.
No. | Tonnage.| No. | Tonnage.
Vessels Outward 1 190
Vessels Inward 2 1,925
Veasels Assisted
Totals. 2 1,925 1 190
1894 and | 1895 and
1895. 1896.
Amount received for towage and assistance rendered....cceceseees $437 08 $40 00
Amount received for the sale of old material 28 12
Total paid City Treasurer $437 08 $68 12
1895, 1896,
Total amonnt of warrants drawn $83,597 71 $22,767 49
Deduct cash paid City Treasurer 437 08 68 12
Actual current expenditure....cccceccscecisssanncesseass o . $33,160 63 | $22,699 37

Bureau of Gas.

The report of the Chief of the Bureau shows an in-
crease in the cash receipts and in every item of manu-
facture and output.

The receipts for 1896 were $162,188.61 more than dur-
ing the previous year. The statement of profit and loss
appended to the report of the Chief of the Bureau, shows
a gross profit for the pear of $352,988.80.

To reach correct conclusions as to the actual financial
results, there should be added to the receipts of the
Bureau, the amount of gas furnished free during the year
in lighting buildings used by the City, street lamps, ete.,
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- which amounted to 674,031,512 cubic feet. If this had
been sold at the present rate ($1.00 per 1,000 cubic feet)
it would have added to the receipts of the Bureau $674,-
031.51; but under the present system, neither money nor
credit is received for the gas thus consumed.

The receipts as reported in detail by the Chief of the
Bureau for the year 1896, are as follows:

For gas service, etC....ccccuueciiirerueniecennne corrnnnnnene $2,985,925 72
(07) IR ¥ - 1 s e 321,620 (4
Miscellaneous .....c..ocesveeeeriernnecne e cesetsanitieiasen 5,976 26
Insurance on building destroyed by fire.............. 4,623 06
TOtaluruesereecrenererrersansenesenenserensesens $3,318,145 08

To the receipts for gas should be added the value, at.
$1.00 per 1,000 cubic feet, of the increased quantity of
gas sold, for which payment is not.due, as follows:

December 31, 1896............. 787,387.850 cubic feet
December 31, 189............. 655,074,900 cubic feet

132,312,950 cubic feet — $132,312.95

In addition to the cost for current operations, there was
paid out on account of new holder at the Point Breeze
Works, for charging machines and appurtenances at the
same works, for third lift on holder at Germantown
Station, for pumping-house, engine and exhauster at the
Twenty-fifth Ward Werks, and for supply mains in the
various parts of the City, $322,947.41.

The total output of gas was 5,568,535,900 cubic feet,
or 501,489,580 cubic feet more than during the previous
year. The largest amount of gas made in any twenty-
four hours was 19,128,000 cubic feet; and the greatest
consumption of gas in the City in any one day was 20,-
010,000 cubic feet on December 24th. ’

There were 313,145 tons of coal carbonized, with an
average yield of 4.74 cubic feet of gas to the pound of
coal. The average candle power of the gas manufactured
during the year was 19.15.
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The following are the most important of the improve-
ments made during the year:

Ninth Ward Works.—Rebuilding the coal shed, which
was destroyed by fire on January 9, 1896.

Twenty-fifth Ward Works.—Erection of a pumping
station, which will enable the Bureau to distribute an
increased quantity of gas to Chestnut Hill and the inter-
vening territory; the completion of the coal shed destroyed
by fire September 24, 1895; re-crecting Retort House
No. 1, which was condemned by the Bureau of Building
Inspectors, because of its unsafe condition.

Point Breeze Works.—Five charging machines, with
all the necessary appurtenances for breaking and convey-
ing the coal to them. The introduction of these ma-
chines will result in a great saving in the labor account.
Four turntables for the convenience of the charging and
discharging machines. With the increased manufactur-
ing facilities at the Point Breeze Works, we require an
enlargement of the coal shed for the reception of coal by
rail. When this is provided we will have a thoroughly
equipped plant at these works; equal, if not superior, to
any in the United tSates.

The new holder of 3,000,000 cubic feet capacity, which
was to have been completed December 1, 1896, owing to
unavoidable delays, was not finished, but unless some un-
foreseen accident occurs it will be completed in the early
part of 1897.

A third lift was placed on the holder at Germantown
Station, and a Wilbraham 15-horse power vertical ex-
haust engine was put in at the Manayunk Station.

There were laid 42.44 miles of mains and distributing
pipes, of which 33 miles were of the smaller sizes, from 4
inches down.

Unaccounted for gas, etc.—The increased amount of
leakage or unaccounted for gas each year is due to the in-
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sufficient size of many of the distributing mains, which
are extended in length from year to year, as the growth
of the City makes it necessary to supply gas in new ter-
ritories. To force the gas through the small mains and
reach these extreme distances requires greater pressure at
the works or holder stations. To secure a proper distri-
bution of gas we should carry at the works not over two
and five-tenths (2.5) water pressure; but in order to meet
the demand and supply gas to some sections of the City
we are compelled to carry as high as four and nine-tenths
(4.9) pressure; this excessive pressure increases condensa-
tion in the mains, and in many cases forces leakage at
joints, which probably would not leak under less pressure.

The condition of our gas plant to-day implies that ad-
ditional holder stations should be located in other sections
of the City, so as to equalize the pressure, and that the
mains should be sufficiently increased in size, so as to
pass freely the volume of gas required in any section of
the City with the least pressure at the works or holder
station ; and the minimum percentage charged to leak-
age will only be obtained when mains are of adequate
size to deliver the quantity of gas required with the least
possible resistance at the lowest pressure.

The gas manufactured by the Philadelphia Gas Works
is of as good, if not better, quality than that made by any
gas works in the United States; but when we are com-
pelled to force gas by great pressure through many miles
of small-sized or inadequate mains the candle power will
necessarily be reduced by reason of the excessive friction
to which the gas is subjected, thereby robbing it of the
hydro carbon, which is its light-giving quality ; hence
the complaint of poor gas. ,

Small and insufficient mains are responsible for the un-
satisfactory quality of gas furnished our citizens, and
which will not be remedied until Councils provide by ap-
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propriation for laying larger mains for distributing pur-
poses, and for establishing new holder stations in various
parts of the City, that the distribution of gas to all sec-
tions shall be at the lowest pressure possible.

The fault is not in the quality of the gas manufactured,
but in the system of distribution; this was again demon-
strated during the past year. At the period of heaviest
consumption it was utterly impossible to meet the de-
mands upon the distributing system in West Philadelphia,
Chestnut Hill and other outlying districts ; the service
was absolutely inadequate to furnish anywhere near a sat-
isfactory quantity of gas at the time of night when it was
most needed.

The Chief of the Bureau, in his report, treats in detail
on the subject of leakage; also shows in detail the opera-
tions of this Bureau during the past year, and refers to
the special needs of the current business.

The following tables give the manufacturing and holder
capacities, also the comparative statements of the opera-
tions of the Bureau of Gas during the years 1895 and
1896:
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Manufacturing Capacity.—The following table gives
in detail the capacity of the several works:

Retorts Maximum Total
Wortks. Stacks. | per nf&tﬂs %“::ld Cap‘xgzlt h(f}:xin.ll;xm
* ! . .| Total. | per Works acity
Stack, %4 hours. "| 24 hours,
Ninth Ward .eeeeseeescseemssenes 4 150 600
. 2 194 388
Experimental Bench 3
991 | 6,600,000
Twenty-first Ward.............. 1 30 36 30 200,000
Twenty-fifth Ward......c.ce. 6 120 720 720 5,500,000
Twenty-sixth Ward.....covees 6 144 864 864 8,000,000
—_— 20,300,000

The above does not include the plant of the Philadel-
phia Gas Improvement Company, which has a capacity of
11,000,000 cubic feet per day.

There are at the Ninth Ward Works, in addition to the
above, eight (8) retorts used exclusively for vaporizing
naphtha, for maintaining clear pipes about the works.
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The followign table gives in detail the date of construc-
tion, the location and capacity of all holders:

. Wh
Location. Erec:el:i. Dimensions, | Capacity. Total.
[,
Feet. Cubic feet.
Ninth Ward WOorks.e..eeesssecsscesnss| 1851 140x 70 li,c&,ﬁ%
“ % recsesnrnsasisanene 1871 140 x 70 1,000,000
“ B vnverenesesasennens| 1844 80 x 60 300,000
“ % rressesesssseanteess 1847 80 x 60 300,000 2,600,000
Twenty-fifth Ward Works....ccoeee 1876 140 x 105 1,500,000
“ “ “ 1876 140 x 70 1,000,000
“ “ “ 1885 140 x 105 1,500,000
“ “ “ 1885 140 x 70 1,000,000
“ “ B eeen| 1889 140 x 70 1,000,000 6,000,000
Point Breeze WOrks...oomceseeees| 1852 160 x 90 1,800,000 1,840,000
Twenty-first Ward TVOTKS.. ceeeeres|snecssseneanens 60 x 388 103,000
“ “ 0 eeeseeses] 1884 78 x 44 200,000 303,000
Frankford: Frankford avenue
and Buckius Street......cuweeecsseesfereasesascssnn, 50 x 16 81,000
Frankford: Frankford avenue
and Buckius street 45 x 16 25,000
Frankford: Frankford avenue
and Buckius street..e. e 1869 80 x 26 130,000 186,000
Bridesburg:  Richmond and
Bridge street ...coocvasieaceeesennen 1869 60 x 21 59,000 59,000
Ninth and Diamond streetS...c....; = 1869 140 x 105 1,500,000
“ “ B reeeenns| 1874 140 x 106 1,500,000 3,000,000
Nintb and Miflin streets...c.cceeee; 1874 116 x 62 600,000
«“ “ L 1890 160 X 84 1,577 00 2,177,000
Twenty-fifth and Callowhill sts..... 1851 100 x 75 700,000
“ “ “ .| 1888 80 x 42 203,600 903,000
Germantown: Near Wister Sta-
tion, P. & K. R. Ruvveevcncscscanees| 1870 100 x 60 500,000 500,010
Total costee 17,528,100
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Comparative Statement of the Pipe laid during the years
‘ 1895 and 1896.

1895. 1896
Feet. Feet.
2 inch 1,755 922
g « 7,58) 18,556
4 0« 157,534 158,924
6 37,517 44,671
8 « 12,904 1,028
10 « . 368
12« 8,960 24
20 ¢ 6,378
30 “
Total.cciiivecsessnorsorsnsarsorsrcssnscossnsonns *233,046 1224,125
! #1895 equal te 44.13 miles 1 1896 equal to 42.44 miles.

The following is a summary of the receipts and expen-
ditures for the years 1895 and 1896 :

Comparative Statement of Receipts.

Year, Receipts 1
1895, feeesarestenseenassstessens annss saness $3,155,9:6 47 | - $12,525 18
1896...cueecirnneiiecisne sueeriannens 1 3,318,145 (8 162,188 G1

Comparative Stutemeut of Fxpenditures.

185, 1896.
Current exp $2,985,513 85 $3,229,155 70
Extensi ’ 54,589 59 822,947 41
Total $3,040,103 41 $3,652,103 11

= * The- following table gives in detail the total output of
" -gas and its distribution during the years 1895 and 1896 :



Total Output and Iristribution of Gas.

1895, 1806.

Cubic feet, Cubic feet,

Stock delivered and not paid for, and on BANA JANUATY Lu.crees corvrerrersverssnseeseniassrsss sesssesosses sesson 641,294.320 655,074,900

Manufactured, Purchased.
Manufactured and purchased during the year ...< 1895 2,728,065,000 1,694,687,000 »>.........| 4,422,752,000 4,913,461,000
1896 2,997,065,000  1,916,396,000

Total to be accounted for.. 5,067,046,320 5,568,536,900

1895, 1896,

Cubic feet. | Per cent. Cubic feet, | Per Cent.

T
Dellvered to pri‘ate consumers, for which bills havo been rendered 2,744,49¢,900 54.16 2,945,335,800 52.90 b
Delivered to consumers (bills not rendered) and in holders, D ber 81 665,074,900 | -+ 12,93 787,387,859 14.14 =]
1895, 1896.
Pub'ic lighting, etce.
Cubic feet. | Per cent. Cubic feet. | Per cent.
Bureau of Police 23,261,900 00.46 23,792,800 00.43
Bureau of Fire 17,653,400 00.35 17,421,100 00.31
Bureau of Water..... 83,056,~00 00.06 3,026,400 00.05
Public Buildings.... “ 26,895,700 00.53 36,468,500 00,66
Almshouse ...... 20,113,500 00.40 18,473,900 00.33
City Property 3,680,300 00.07 8,529,800 €0.06
Public Squares............. . 6,621,299 00.13 6,377,742 00.11
Park Commission..... aueeeeesreesseerecssseosranes X 00.01 651,000 00.01
Schools 15,964,100 00.31 17,972,800 00.33
Free Librarics........ 996,000 00.01 1 7,76,899 02.32 128,710,042 02.20
Street lamps eraseesee sesassernasenae 520,707,106 10.28 545,321,470 09.80 .
Used at works, offices, stations, ete. . 26,840,200 00.53 29,074,600 00.52
Unaccounted for, leaizage, ete. 1,002,140,315 19.78 || 1,182,646,138 20.34

Total 5,0€7,046,320 | 100.00 5,568,535,900 | 100.00
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Compamtwe Statement -of Operations of the Bureay, of Gas
‘ dwmmg the Years 1895 and 1896‘ ’

1895, © | 1896
Cubic Feet. | Cubic Feet.
Total output eeiremeesinss ; evieersiesnenns| 4,423,804,000| 4,911,967,000
Largest production of gas in any 24 hours..... vaseeesenensnne| [ 17,478,000 ‘. 19,128,00 +
Largest cousumption in any 24 hours, sorene a 19,608,000/ & 20,010,000
‘ On December 13th and 24th.
' @ b On December 24th and 24th.
: o ‘ Bushels. | Bushels. *
Quantity of coke on hand January Lecueoresesserensssriesssssns-ansessns 117,000 23,000
Made during the year s : 8,256,889 . 8,563,290
. Total.. sessioatumstpest . 8,373,889 8,586,200 -
Coke sold during the year. . . 4,009,378 3,826,033
Breeze sold during the ymr . 1,357,480 1,682,395
Used under etorts.. . essamassrasssumss s 2,460,8% | 2,685,382
Used under boilers and lime-kilns.. 498,604 426,710 °
In offices, yards and in pipe-layinig.......cceserrees R 94,691 111,870
On hand Depember 31 23,000 8,000
_ Total...... P o R 8,373,889 | 8,586,200
- . 1895, 1896,
Number of meters introduced during the year....ceeisenn vonee 6,635 6,698
o Total in use 180,082 | 166,780
éervioes intpoduced during the year ; 7,106 | . 7,082
¢ Total in'use R 204,126 211,208
Lights added during the year........... i 181,457 | 139,629
T Motal in USe.eerieieens oo e ite s aesseenmeneens| | 2,004,026 | 3,043,655
Totsl number of comsumers. ersans nplessneranse - '161,245° 168,644
T . LT ' 2
Number of public lamps 21,621 21,614 -
. LA L L S

2
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The following table gives the amount of gas consumed
in the several Departments of the City during the past
two years, and for which the Bureau of Gas receives
neither money nor credit :

Quantity of gas burned free in 1895......... 638,494,005 cubic feet.
“ “ “« o« 1896......... 674,081,612 « «

Bureaw of Highways.

In no direction has greater progress been made in
Philadelphia during the past nine years than in the mat-
ter of street paving. The system of improved street
pavements, which was inaugurated in the year 1887,
under the administration of the late ex-Mayor Edwin H.
Fitler, has been continued, until to-day we have the best
paved streets of any City in the Union. At the close of
1896, there were 968.14 miles of paved streets, of which
633.24 miles are paved with improved pavements ; 97.38
miles with cobble; 76 miles with rubble; and 161.52
miles are macadam roads. There are also 406.86 miles
of dirt roads.

The report of the Chief of the Bureau shows in detail
the work done during the past year, and while in some
directions the work has not been as great as in previous
years, it has only been. limited by the amount appro-
priated for it. The actual expenditures for the year were
$109,060.86 greater than in 1895, but the amount of
work done is very much greater than these figures would
indicate. The extent of streets repaved or newly paved
were 41 miles, 551 linear feet; almost two-thirds of which
is new paving. No appropriation was made by Councils
during the past year for repaving with improved pave-
ments ; the few miles of streets repaved were done out of
an appropriation of $500,000 made during the latter
part of the year 1895, and which, owing to the lateness
of the season, was carried over to 1896.
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The amount of grading done during the year was
1,188,778 cubic yards, being a slight increase over 1895.
Much more work of this character was authorized by
Ordinances of Councils and should have been done, but
no money was available for the purpose.

The many small streets, generally known as ¢ tram-
way ” streets, are being rapidly repaved with improved
pavement, the work done in 1896 being equal to 1.48
miles. This improvement is an admirable one, both
from a sanitary and business standpoint, and will be con-
tinued to the extent of the money available. for such
work, until all these streets have been placed in good
condition.

The unpaved and macadamized highways in the
suburban districts received the constant attention of the
contractors, and at no time have they been found Jm bet-
ter condition than at the end of the year just closed.

The: sprinkling of macadam roads during the heated
term (a system which was inaugurated during the past
year) has proven eminently satisfactory, both as a matter
of economy in the maintenance of these roads, and in
adding to the pleasure and comfort of those driving upon
them by keeping the roads free from dust.

Three hundred and ten (810) of the three hundred and
twenty-eight (328) bridges under the care of this Bureau
received repairs of a greater or lesser extent at a total
cost of $56,424.10. There is still under contract, repairs

to a few bridges which have not yet been completed but

will be in the early part of 1897 ; also those not reached
last year will be put in good condition during 1897 to.
the extent of the money appropriated for this work.
Owing to the costliness of maintaining bridges, par-
ticularly those carrying the highways over railroads, and
the rapid deterioration of the iron work, the question of

a preservative is of the first importance. In view of this

s
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fact, the Bureau of Surveys is now engaged in experiment-
ing upon paint for bridge girders. Plates have been pre-
pared and placed in position on bridges over railroads,
with a view of determining the ingredients for the best
preservation of iron work exposed under similar condi-
tions.

The sewers of the City have received careful attention,
and such repairs as were required have been promptly
made at a cost of $16,097.85.

- The highways have been greatly improved by the plae-
ing of curved curb corners of granite at the intersections
of streets paved and repaved, thereby enhancing not only
the appearance of the street, but securing more.room for
vehicles and lessening the liability of accidents. This
work has been continued to the full extent of the amount
appropriated for the purpose.

The only material decrease was in the item of repairs
to paved 'streets, being 25,116.17 square yards less than
in 1895, which fact is due to the limited amount of
money appropriated for this character of work.

The following tables give comparative statements in
detail of the work done during the years 1895 and 1896,
and of the receipts and expenditures of the Bureau of
Highways. '
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Fo Comparative Statement of Work done.
B : s, | '1896.
| New paving... f 1 149,516.05 169,832.14 | Linearft,
| Macadamizing (new).. 66,818, 47,199, « o«
' Grading 1,114,828.88 |  1,138,778.98 | Cublc yds.
New footway paving 110,086.50 | 115,478.27 | Square yds.
Repairs to Paved Streets... e s vescsmmrsecsems 82059814 | 30448197 | ¢«
'Footways repaved | 19,448.24 23,071.67 L
: Ditches ;;epq.vn‘dv * 109,860.47 113,658.18 “ o
Gutter stone, Iaid. . 21,462.50 20252, | Linear ft.
Crossing stone laid.. " 26,437.68 200055 || ¢
A'l‘{'jam;vay‘ stone lald.: ] . 489741 2,805, « o«
. Curbstone reset.. : . 856,687, WLz |
" Wooden trunks,........ demeessseeenesee 4,972.66 . 72340 | @ o«
* Brick a1rd stone draing....... 1,744.50 1,104, “ o ou
 Hand railings : 83,1259 3,02000 | « . «
Bioken stond used : | 1596468 20,708.75 | Tons.
M_acaéim?zln'g (résurf:aciﬂg)..j. o] 42,990, 81,641, | Linear ft.
Footway, cuib and railroad notices served| = ' 46,025, ’ . 28,755,
1 e
! ! 1
|
i
:



Summary of Work Done in Improved Pavements— New Streets.

1895, . 1896,
Square Yards. Linear Feet. Square Yards. Lin¢ar Feet,
Granite blocks,...... 90,090 28,293 28,244.75 8,384.50
Sheet asphalt...... 110,342 28,644 183,995.77 89,236.87
Vitrified bricks, 181,051 68,629 119,011.17 46,484.05
ASphalt BOCKS....ceursecerirerssasaonronsns 1,309 795
Macadamizing. * 146,024 66,313 93,773 47,199
Total 478,816 *193,074 375,024.69 +141,304.42
Replacing Cobblestone with Improved Pavements—Old Streets.
1895. 1896,
Square Yards. Linear Feet. Square Yards. Linear Feet.
Granite blocks. 2,977 1,525 70,690.16 18,608.29
Sheet asphalt 2,834 390 116,054.18 43,674.90
Vitrified brick 6,901,03 3,795.05 17,153,30 5,208
Granolithic 15,722.10 16,561 6.563.44 744996
Slag block 1,812 983 1,471.82 185,57
Total....... 30,246.18 ©23,254.05 211,838.90 +176,726.72

® 1895, Total amount of new paving 216,328.05 linear feet, equal 40 miles 5,128.05 linear feet.
{ 1896. Total amonnt of new paving 217,031.14 linear feet, equal 41 miles 551 linear feet.

¢%
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In addition to the.work done by the City in paving
and repaving of streets with improved pavement, the fol-
lowing . statement shows in detail the work done by the
passenger railway companies during the year 1896

Pavin Repaving Total
Linear Feet. Llnear Feet, | Linear Feet.
Granite: blgcks. 2,385 32,985 " 85,820
' Grantté blogks (o1d blooks Yelaid).......ceme I 40,185 0,135
Sheet asphalt eeeeeeeeeessesss| sessessesases sosees 15,792.17 16,792.17
Vitrified bricks........... ‘ 15,074 16,074
Vitrified bricks (0ld bricks relald)....es.rsued] s revireesneeens| 280 280
Macad DX N 2,652
Remsacadamizing....... ..... 40,809 40,809
TOtELuvvvvr e rsrsnsssseees assssassssonss svnses 4987 | 14507517 150,062.17

Equal to 28 miles 2,222 linear feet at an estimated cost

of $425,000.

Comparative Statement of Receipts.

Year. Recelpts. Increase.
1895 $150,518 24
1896 155,054 06 $4,540 82
Comparative Statement of Expenditures.
1895, 1896,

Current exp $415,861 82 |  $546,081 82
For ext 1,006,796 37 984,787 28

Totals. $1422,668 19 | $1581,719 05

Board of Highway Supervisors.
The transactions of this Board and its employees are
given in detail in the reports of the Secretary and of the
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Chief - Draughtsman: ! The - report " shows a very Iarge
increase.in the net receipts.

‘The following is ‘a ‘statement of ‘the number of. permlts
authorlzed to be issued for electrical conduits during the
year 1896 ‘

. Edison Electric Light Co...‘....‘ .........................................
- Philadelphia Traction €0....ciceumsereesesereeensssirvecsracesssnens
- Electric Traction Co...evevreennens vaeens . ;

. #Columbia Electric Light CO.reerrrerrrnrereesss
-Bell Telephone Co wrsarereesesasaenisteanes

Kensmgton Electric nght Co

* ‘Spring Garden Institute........ e e e

¢ Philada. Standard Telephone and Telegraph Co...........

. Penna. Heat, Light and Power Co............ rereeenaseanenne . .
Peoples Passenger Railway Couueieerieviiiunnensiisuennrinnesinnnnne 3

- Hillcrest Avenue Passenger Rallway Courenneee rassereessiireinens 1

Total .............................................................. "78

'I‘he additions to the plans of underground structures
already on file, and the making of new plans, are invalu-
able aids to corporations and individuals laying sub-
structures in our streets.

A study of the plans on file with the Board of High-
way Supervisors shows, that in the old City limits the
sub-structures are becoming so numerous, that it is quite
a difficult problem to determine where to place new ones;
and it seems that the only remedy, and, in fact, the
proper thing to do, would be to construct subways within
which pipes, whether for gas, water, or for wires, can be
placed, These structures are costly, but could be made the
source of large revenuesto the City. Furthermore, when
completed with proper house connections carried to the
curb line, there would be no further excuse for -breaking
the street pavements except | such as may be required to
repair any pos31ble breaks in the subway itself,

The following is a summary of the transactions of the
Board of Highway Supervisors and of the work of the;
draughting department for the years 1895 and 1896.



fl’ransactwns Of ths Boafrd of Hzghway Supervwors

T

i: " -Permits authorlzed to Do issued, ¢ . o[ 1895, | 1896,
For vmm . e e e i ST e 18 16
For railroad tracks, curves and turnouts.... .... dviianes S92 s
¥or underground pipes i i R O U
For electrical conduits ' eevicimnensenie | 81| 218
For erecting bridges ... ' : C2 e
For tunuels... ... usssbensvessab e ke asssmnge st : 1
For miscellaneous soee 2 . :
For awnings biaest g swoneens| 860 845

Work done by the Dmughtsmen of the Boafrd of H@ghway

Supervisors.
1895, | 1896.
Plans of fron awnings drawn.., R— : 360 | 341
New streét record plans prepared... eesvenseratrases srsans ; 176 43
Blue print plans placed on file.... ; eesusnssanmess semssssorans 167 | 190
" Receipts and Expenditures.
. ' : 1895, 1896,
RECOIPES uuvursovtnssibesinssesse : e— .| $10,075 90 | $11,354 36
Expenditures..... . e 4,400 60 | 5,198 93
Profit 1o the CitTuuures wuve. . " $6,575 90 | $9,155 43

— :4 " Bureau of Inghtmg N

«There has been very little .increase in. “the number. of
public: lamps erected during the past year. . 2,072 lamps
of all kinds were erected and 2,015 were discontinued—
a net in¢rease of 57, leaving a total of 39 946 public
lamps on/ December 31, 1898; divided as- follows R
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Gas lamps supplied free with gas from the City works..... 21,614

Gas lamps supplied from the Northern Liberties works... 128
Gas lamps maintained by the Bureau of Correction......... 239
Gasoline 1amps...eecusiieee sessvrnanessnssnsassssnserasassomnes evsene 11,604
Electric arc lights under the care of the Department of
Public Safety (Electueal Bureéau)....... reeerenenennes weer 6,361
Total...iieererrerreormmataiiiesrnnnesseneennaissssneeneenes 39,946

There are 21,614 public lamps under the immediate
care of this Bureau. Of this number 2,441 are not
lighted, but require to be maintained and cared for.
19,173 were lighted and supplied free with gas from the
City works, consuming during the year 545 ,321,470
cubic feet of gas.

The report of the Chief of the Bureau shows that
43,830 broken glasses were replaced during the year—a
little more than two breakages to each lamp. During the
‘year 1895 the breakage was 46,282 lights. These figures
are startling, and more stringent measures should be
adopted by the proper authorities to prevent the malicious
breaking of public lamps.

The gas lamps have been well attended to and kept

“in good condition by the employees of the Bureau. The
gasoline lamps furnished by the Pennsylvania Globe Gas
Light Company have been satisfactorily maintained and
cared for, and every condition of the contract with the
City has been promptly complied with.

The following comparative statement shows the num-
ber of gas and gasoline lamps and the expenditures of the
Bureau of Lighting during the years 1895 and 1896 :

1895, 1896.
No. Cost. No. Cost.
Gas lamps under charge of Bureau
of Lighting.....cceceieesinacssnseronsaecnes 21,621 | $202,648 33 21,614 | $202,583 82
Gasoline lamps. 11,538 238,728 66 11,604 242,371 86
Gas lnmps supplied by the Northern
Liberty Gas Company......eeesceecscss 130 8,268 07 128 2,592 85
Gas lamps under charge of Bureau
of Cor 239 239
Total 33,528 | $444,545 06 33,585 | $447,348 53

* Not lighted because of proximity to electric lights—1895, 4,182 ; 1896, 2,441.



Bureay, of Street Cleaning.

The work of this Bureau during the past year has been
of a satisfactory character. The streets of the City have
been kept cleaner than ever before, and the garbage and
other offal have been promptly removed.

. The number of complaints of all kinds was 3,213—
1,815 less than during the previous year. This is gratify-
ing, and is attributable partly to a more rigid enforce-
ment of the terms of the contracts, but still more to a
conscientious endeavor for honest and efficient service by
the contractors. ‘

During the year there have been cleaned 1,178,757
squares, equal to about 117,875 miles of streets, an in-
crease of 29,709 miles over the preceding year; 476,351
inlets have been cleaned, from which were removed
235,681 loads of dirt; 625,228 loads of ashes and house
waste have been collected and removed from buildings.
This work, which is all done under the street cleaning
contracts, cost during 1896, $490,161, or an average of
$4.16 per mile per year. This is an exceptionally low
figure. The collection and disposal of garbage and dead
animals cost $287,060.

It is greatly to be regretted that our citizens, to a great
extent, fail to exercise proper care in the filling of ash
receptacles and the placing of waste paper therein. Even
in some of the best residential streets, receptacles may be
seen on the sidewalks filled far above their proper capacity
with waste paper, etc., which the first breeze scatters far
and wide over the streets.

Legislation governing the filling of ash receptacles and
co-operation on the part of property holders and store-
keepers would aid in keeping the streets free from litter
of all sorts, and greatly improve the appearance of our
thoroughfares.
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In this connection - the Department wishes to acknow-
ledge the good work of the Woman’s Health Protective
Assocmtlon and the ClVlc Club in their efforts to secure
cieaner streets and to’ prevent the scattering ‘of Waste
paper thereon, also to state that we are.in full sympathy
with the object of their associations to improve the clean-
lmess of the City. ‘

" The contracts for street c¢leaning, the collection of ashes,
ete,, and the removal and disposal of garbage for the year
1897 have been awarded to the lowest bidders after public
advertiserent, the aggregate amount of which is $843,094
—an increase over the contract price of 1896 of $61,176.
This increase is attributable to the growth of the City and
the increased work required. Many of the streets which
last year were cleaned but two or three times each week
are required under the specifications for 1897 to be cleaned
daily.

I beg to refer to the statement made in my last report,
to wit, that if legislation could be effected to permit the
making of contracts for the cleaning of streets, the re-
moval and disposal of garbage and other similar work for
a term not exceeding five years, the work would be done
better and at a less aggregate cost than under the present
system of one year contracts.

" I would recommend as a matter of health and conveni-
ence to the public, that provision be made for the removal
of snow from the streets in the business centre of the City,
from the Delaware river to Broad street, and from some
of the narrow streets lying east and west, where thé
winter’s sun never shines. The cleaning of these streets
could then be continued at all seasons, and thereby pre-
vent the accumulations which now occur at each Snow
‘fall '

“The following is-a statement in detail of the operatlons
of the Bureau of Street Cleaning during the. year 1896.;
also the totals for the year 1895 :



S o Total work done during the year 1896. =~ !

CLEANED. _ ' REMOVED,
DISTRICTS. Nb bel
i : Market |, Snow || Number NUMBER OF LOADS. of Come
Squares, | Inlets. Crossings. Houses, from Fire|| of Dead ’ lai

. . * | .Plugs. | Animals, “of all
I Dirt. Ashes, Garbage. | kinds. -

Firsto.vnn oo 285,822 158,960 184,500 299 5,110 1,467 | . 38258 149,630 25,593 569
Second 96,690 117,813 30,798 1,230 1,069 1,582 60,411 109,805 28,199 894
TRIP.cermmrereeivsereseraseassssans cossen 80,557 25,609 10,951 N 1,078 10,338 46,257 16,864 728
Fourth...,........ : 349918 | 120,667 34,036 289 4,427 98,915 191,631 49,455 . 529
Fifth . 144,810 36,897 149,195 958 1,811 17,238 127,905 33318 | 491
Sixth : 20,960 16,405 3,672 1,718 10,526 7
Totals 18%........... I 1,178,757 476,351 163,152 1,536 -| - 10,034 10,315 285,681 625228 | 152,729 | 3,213

- Tot@ 1895, 881,664 558,501 397,788 |-_ 1,546 | 24,525 10,295 | - 235,866 | - 620,065 | 136,518 5,028

The total expenses of the Bureau of Street Cleaning, for the year 1896, were $801,462.30.

6%
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Bureau of Surveys.

The works devolving upon the Bureau of Surveys are
of the utmost importance, and the proper execution of
them has much to do with the present and future welfare
of the City. The work of sewer construction does not
appeal to the eye, but no municipal work is more essen-
tial to the health or comfort of the citizens, and none
better repays outlay.

During the year 1896 plans for important improve-
ments have been made as follows: For the revision of
streets ; construction of main and branch sewers ; bridges;
widening of Delaware avenue and extension of City piers;
for the elevation of the Philadelphia and Trenton Rail-
road, between Norris and Butler streets; the proposed
extension of Fairmount Park; Fairmount Park Con-
course ; City Hall Plaza; Esplanade on the west bank of -
the Schuylklll River, and many others of more or less
importance. -

Main Sewers.—No approprlatlon having been made
during the year 1896 to continue the extension of our
main sewer system, it resulted in a lack of construction
such as the City has not experienced in many years. The
two main sewers authorized December 23, 1895 (one of
which was a connection to the intercepting sewer in
Manayunk), and one in June, 1896, were practically
completed during the year.

The principal main sewer work was done under con-
tracts made in the latter part of the year 1895, and which
were carried over and completed during the past year, a
detailed account of which will be found in the report of
the Chief Engineer.

The construction of a main sewer is the first step in the
improvement of any section of a city, and is a subject
which should receive the earnest and careful considera-
tion of Councils, and liberal appropriations should be
made for this character of work.

!
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There is now listed a number of main sewers, all of
which are necessary for the health and proper development
of the City, and the construction of which will require
an appropriation amounting to upwards of two million
(2,000,000) dollars.

Intercepting Systems.—The extension of sewers in terri-
tory tributary to the intercepting system is of the utmost
importance, and appropriations should be made by Coun-
cils to continue the work.

Work upon the intercepting systems during the past
year was carried as far as the small amount appropriated
for the purpose would permit. :

In accordance with the resolution passed by the Bureau.

of Health, requesting the Department of Public Works to
obtain legislation to divert the drainage of numerous
streets away from the Schuylkill River, an ordinance was
prepared and introduced in City Councils to authorize
the extension of intercepting sewers through various
streets, to:the number of forty, the estimated cost of which
amounts to $125,000. The ordinance is still in Councils
awaiting an appropriation.

An appropriation should be made to commence the
construction of the high level sewér from Rittenhouse
street and Wissahickon Drive to the outlet at Twenty-
fourth street and Indiana avenue ; also, to extend the low
level sewer on the west side of the Wissahickon Creek.

Aramingo Canal System.—The work upon the five sewers
of this system, commenced in 1895, was completed during
the past year, and the beneficial result of the work is
apparent in the improved sanitary condition of the neigh-
boring territory. The outlet of the Aramingo Canal
sewer at Norris street should be extended to the Delaware
River, and it is hoped that Councils will, at an early day,
make an appropriation for this work.

Wingohocking System.—Owing to the lack of appro-
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priation, but one small contract was authorized and com-
pleted in connection with this system. Mt. Airy, com-
prising hundreds of suburban homes, with many miles
of paved streets, has no sewerage, and must be deprived
of efficient drainage until one of the sewers of this system
is extended, so as to reach this section. This is urgent
and should receive early attention.

I would here call attention to the recommendation made
by the Chief Engineer for the drainage of Frankford, one
of the most populous and important sections of the City.

Frankford is environed by open streams, which receive
all the drainage within its territory, and. this sewage
reaches the Delaware river through Frankford croek,
which is a tidal stream, foul at all times, but worse when
the tide recedes, leaving deposits of objectionable matter
upon the mud flats to decompose and become still more
offensive to the surroundings.

Plans for a drainage system for this section have been
prepared ; the system is expensive, but it is for the relief
of a large area, and the matter should receive early con-
sideration by Councils and an appropriation made suffi-
cient to begin the construction of the system. .

The old Cohocksink Sewer was repaired in several places
to the extent of the amount appropriated for the work ;
with the money appropriated for 1897, repairs will be
continued wherever the condition of the sewer demands
attention. 5

During the year 22.09 miles of branch sewers were con-
structed by the City, and under private contract, 8.45
miles.

There were eight.contracts for the construction and re—

construction of inlets, not included in sewer contracts,
under which 916 inlets were built or rebuilt, 7, 249 17 feet
of curved granite curbing placed, and 26,338 feet of lateral
sewer connections built. ,
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- Bridges.—No new bridges were authorized during the
past year, consequently active operations in bridge con-
struction have been delayed. To permit of direct com-
munications between certain sections of the City that are
now cut off, either by intersecting railroads or where a
river or large stream intervenes, new bridges are a neces-

- sity, and the demand for them is scarcely less urgent than
that for main sewers.

The policy of the City to abolish all grade crossings,
prohibits the opening of streets at grade across railroads.
‘This delays the development of those sections of the City
unprovided for with bridges.

A list of bridges has been prepared by the Chief Engi-
neer of the Bureau of Surveys, all of which are urgent, and
for which ordinances have been introduced in Councils, the
approximate cost of which will amount toabout $2,000,000.

- It is therefore apparent to the most casual observer that
liberal appropriations for the construction of bridgesis very
important. .

The only active operation upon bridge work during the
past year, was the completion of those bridges commenced
in previous years, and completed in 1896, a detailed ac-
count of which is given in the report of the Chief En-
gineer. A

In the appropriations for the year 1896 (Bureau of Sur-
veys), $250,000 was appropriated for the construction of

a bridge over the Schuylkill River at Gray’s Ferry. The
proviso attached requiring the railroad companies to pay .
the excess of cost, made the ordinance inoperative. Sev-
eral conferences were held with the officials of the railroad
-companies, but as no satisfactory agreement could be
reached, Councils finally diverted the money to other
purposes.

The ordinance making appropriation to this Depart-
ment (Bureau of Surveys) for the year 1897 appropriates

.3
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$400,000, without a proviso, for the construction of this
bridge. Plans for the same are being completed, and the
work will be proceeded with immediately upon their
completion.

The following three bridges are the most important of
those recommended and should receive immediate atten-
tion : '

The bridge on the line of Thirty-third street, over the
Philadelphia and Reading Railroad and over the Con-
necting Railroad, work upon which has been partially
constructed, snould be completed in order to utilize the
money already expended. The completion of this bridge
will give an outlet, by way of Girard avenue and Thirty-
fourth street, to the southern part of West Philadelphia,
and will complete the eastern boundary of Fairmount
Park; also, furnish a beautiful approach to the Park
entrances north of Girard avenue.

The bridge built during the year 1895 on the line of
Wyoming avenue, over a branch of Frankford Creek,
cannot be brought into full service until an additional
bridge is constructed over Frankford Creek, near “L’’ street.
When provision is made for the construction of this new
bridge, it will open up Wyoming avenue from German-
town to Frankford, and result in developing a large sec-
tion of the City.

The bridge on the line of Seventeenth street, under the
Connecting Railway, has been completed, but the full
benefits of the expenditure already made cannot be real-
ized until an additional bridge is constructed on the line of
this street over the Philadelphia, Germantown and Nor-
ristown Raiiroad. The construction of this additional
bridge will open up a thoroughfare between the main
portion of the City and Tioga, which is a rapidly growing
suburb. ‘

All three of these bridges are very important struc-
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tures, and, ordinances should be passed authorizing their,
construction, and making appropriations to pay for the
work. o
Pennsylvania Avenue Subway and Tunnel.—There
has been no work devolving upon the Chief Engineer of the
Bureau of Surveys heretofore which has been more com-
plicated or included such a variety of engineering prob-
lems as the construction of the Pennsylvania Avenue
Subway and Tunnel. If the ground were clear, the task
would not be so difficult, but to do this work while the
railroad system is in use, without impeding traffic and
without disturbing the business of the great manufactur-
turing concerns dependent on it, involved a series of
problems, all of which had to be foreseen and provided
for before the work could be begun.

After elaborate study and the preparation of all general
and detail drawings and specifications, proposals for this
work were received after public advertisement on May 12,
1896. The contracts were awarded, and work was actively
begun in the month of August, 1896, and has been prose-
cuted with much vigor.

The summary of work done up to the present time is
shown in detail in the report of the Chief Engineer.
Owing to the severe winter weather, the work on the sub-
way has practically ceased, but will be taken up again in
the early spring and pushed vigorously throughout the
year.

Delaware and Schuylkill Rivers.—The contracts for
improving the channels of the Delaware and Schuylkill
Rivers, which were in force at the beginning of the year
1896, were proceeded with as soon as the condition of the
river would permit. From Schooner Ledge, in the Dela-
ware River, there has been removed 95,000 cubic yards
of -overlying material and 3,455 cubic yards of rock.
The excavations have been carried on as far as the money
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appropriated for the purpose would permit, so as to give
26 feet clear water depth for the full width of the channel.
There has been blasted but not yet removed, all the rock
it is intended to take out under the present contract. v

Councils by ordinance approved April 13, 1896, appro-
priated $500,000 from the loan authorized January 13,
1898, for additional dredging in the Delaware River.
Surveys have been made and plans prepared for dredging
at Greenwich Point, Mifflin Bar and Schooner Ledge, and
active work will be commenced as soon as possible after
the loan has been negotiated. With the completion of
this work, there will be a clear water depth of 26 feet
between the harbor and Cherry Island Flats, where the
United States Government is now operating.

With the removal of the Dan Baker Shoal and the
dredging of a passage over Duck Creek Flats, all of which
work has been initiated by the Government, there will be
a free and uninterrupted channel to the sea, so that ves-
sels of the deepest draft need have no hesitation and find
no trouble in coming to our port.

The dredging of the Schuylkill River has progressed
during the past year. Contract No. 2 wus completed
August 22, 1896. Under this contract there were re-
moved 89,370 cubic yards of material, consisting of mud
and gravel, all of which was removed within a channel
of 250 feet, and a clear water depth of 22 feet, for a dis-
tance of 2,900 feet north from Penrose Ferry Bridge.
Appropriations have been made to continue the dredging
of the Schuylkill River, from a point about one-half mile
above Penrose Ferry Bridge to Fifty-eighth street and
from Fifty-eighth street to Walnut Street Bridge. Con-
tracts have been made and the work will be proceeded
with early in the spring.

Widening of Delaware Avenue and Extension of City
Piers—Surveys for this work have been made and plans



and specifications are being compleéted, and it is expected
that active operations will be begun early in 1897.

District Surveyors.—The thirteen District Surveyors
and Regulators have had under their direction during
1896 119 assistants, and the work done by them aggre-
gates in value $255,670.26. The profit to the City from
their -offices for the year 1896 has been $85,006.32.
Thirty-hine meetings were held, nine of which were road
day meetings; five hundred and thirty-one references
from the Survey Committee were received, acted upon
and reported back tothe Committee. Seventy-two plans
showing changes in street railways were approved, and
one hundred and sixty revisions of City Plans confirmed.

On December 27, 1895, an ordinance was approved,
entitled “An Ordinance to' authorize the Department of
Public Works to revise and change the names of inter-
mediate streets.” This subject has occupied the attention
of the' Board of Surveyors during the past year, and good
progress Has been made.

The following is a summary of the Teceipts and expen-
ditures of the District Surveyors for the year 1896 and
in totals for the year 1895 :
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Registry. Division.—~—The- report of the Chief Engineer
gives in detail the work of the Registry Division, which
has materially increased during the past year. In the
matter of renewing worn-out plan books far more work
was accomplished during the past year than in any pre-
vious year. Keeping the books of the Registry Division
completed and up to date is a feature of its work, which
is becoming more important every year.

The following is a comparative summary of the opera-
tions of the Registry Division of the Bureau of Surveys,
during the years 1895 and 1896 :

1895. 1896.
Number of certificates registered owners issued.....cvveeeciecnnnis| 18,620 18,770
Number issued for use of the Law Department ..... 498 569

Receipts from certificates of registered owners $3,381 00 | $3,432 50

Number of original lots plotted 18,103 13,269
Number of transfers registered 26,978 29,026
Number of plans made for use of City departments, bureaus, ete. 303 494

Number of examinafions of registry plan books made by the

public....ecureeeren 30,490 35,673
Number of descrip'ions of property filed for registry.............. 39,680 42,690
Number of titles perfected....cuueeeeinnecricesiersroeisecssssasarnnencasaes 2,215 2,560
Number of certlﬁcates of legal opemn g of streets issued to bu-

TEAUS, €lCeerrarruciorraresnrasssrsasansssssensassansassanssasssnssenss 2,794 - 8,141
Number of certificates of registered owners in municipal lien

cases for Law Department. 2,854 2,177

The following tables give a comparative summary of
the operations of the Bureau of Surveys, in the active con-
struction of work ; also of receipts and expenditures during
the years of 1895 and 1896 :
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Comparative Summary . of Main, Branch, and Private
Sewers and Bridges built during the years 1895 and
1896.

' 1895. 1895,
Linear Linear
No. Feet. No. Feet.

Bridg 16 6
Intercepting sewer (s€Ction)u....ccssirseseereans 5 9,865
Intercepting sewer connections.. 2 5,990
‘Wissahickon Valley sewer (section)..........cc...
MAiD BEWETIS... .ecccseeeecssecrrsonssscceeessassanse sovses 22 25,012 2 12,671
Pranch sewer: 328 224,693 294 116,633
‘Private sew 109 59,181 94 44,611
Subway sewer 5 13,886

TOtal . ...ouvivenincisnnaeisrnnincsiunies oo ooaee 485 #332,637 398 +179,90

, #1895, equal to 62.97 miles. +1896, equal to 34,07 miles.
Comparative Statement of Work upon Bridges during he
Years 1895 and 1896.

1895, | 1896.
FiInished... ...ccvvciiienneeiicoiiininisnsmnieieiosscasorssssssasasarses sesasssessrssasensssnees sasane 16 6
Begun...... 5 1
Authorized ........ cworenn| 1
PANNEA . .ceiuiiiiierecssasiossrosens sossasssosessessnssssssasssss ssasasssarss sos sessensssans seanesasase 8 8
Comparative Statement of Receipts.
Receipts of
Year. Rﬁc‘f’:‘e’;iﬁ *Jstrict Total. Decrease.
* | Surveyors.
1895. .... .| 62,585 17 | 151,081 45 | 213,666 62

1896....... | 58,558 70 | 122,839 70 | 181,898 49 | $32,268 18
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Comparative Statement of Ewpenditures.

1895. 1896.
Current expenses : $246,404 34 $245,951 48
For extensl 1,610,347 65 896,641 45-
Total - ' $1,856,751 99 |  $1,142,502 98

Bureau of Water.

.The financial statement of the Bureau of Water for the
past year shows an increase in receipts of $49,276.09 over
the preceding year. The total receipts for the year were
$2,879,133.26. The expenditures for the same period were
$1,825,610.89, showing a net revenue of $1,0563,5622.3T
over all expenditures both for permanent improvements
and the cost of maintenance.

During the past year the service has been improved by
the laying of 37 miles of additional distributing mains,
making an aggregate of 1,212 miles of water pipe now in
use by the City. v

The two new pumping engines at the Queen Lane
Pumping Station referred to in my report for the year
1895, have been completed and put in service, increasing
the pumping capacity 40,000,000 gallons daily. The four
pumping engines at the Queen Lane Pumping Station
are now all in running order and the Queen Lane Reser-
voir is in condition to hold its full depth of water, but.
owing to the lack of appropriation, the Department has
been unable to lay the second pumping main between
the Station and the Reservoir—therefore we are unable to
utilize this station to its full pumpage capacity. The lack
of this main also prevents us from supplying from the
Queen Lane Reservoir, the whole of what was known as
the direct pumpage district, and should an accident occaur
to the one pumping main we have at present, the whole
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of this system would be thrown out of service and we
would be compelled to resort to direct pumpage for the
entire district.

Necessary repairs were made to the pumping engines
and boilers at the several stations, and minor repairs have
been made to several of the reservoirs in addition to the
relining of the Queen Lane reservoir. During the past
summer. while the water in the Schuylkill river was at a
low level, the dam at Fairmount was inspected and as far
as possible the leaks were repaired.

Owing to the fact that no appropriations were made
during the year for extensions or improvements except for
repairs to reservoirs, for which special appropriations
were made, but little work other than repairs to reservoirs
has been accomplished.

The increasing consumption of water is rapidly out-
growing the facilities of our distribution system, resulting
in numerous complaints from the central and other sec-
tions of the City where the supply is very inadequate,
and it cannot be long before the restriction of the water
supply by reason of inadequate mains, must become a
serious menace to various sections of the City.

There was pumped during the past year 87,693,642,529
gallons of water. The average daily pumpage was
239,600,116 gallons, an increase of 23,775,872 gallons
daily over that of the previous year, or over 8,000,000,000
gallons more than the total pumpage of the year 1895.
The increase in the consumption of water continues.
The average increase in our daily consumption during
the past year was 22,393,837 gallons. The daily con-
sumption per capita was 172.5 gallons. The question
naturally arises, what are the causes of this great and
constantly increasing use of water? Is the increase due
to legitimate use or is it due to wasteful and exiravagant
uses of the water ? There is no subject more intimately
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iconnectéd with the health: of the community than-the
water supply—in. fact, a plentiful supply of pure water.is
necessary for the realization of the best development of a
amodern civilized community.

The amount of water actually needed by a City is not
to be measured by the quantity supplied, for in most of
our cities the quantity wasted is larger than that legiti-
mately used. This is shown by the decrease in consump-
tion when measures are adopted to check waste. People
never think of saving what costs them nothing, and this
holds true in the matter of the water supplied by the City.
If the City should abolish gas meters and furnish gas at
a fixed price per annum, doesany one doubt that the con-
sumption would be doubled ?

The experience of almost every City is alike in this re-
spect, and when water meters have been put into the
‘houses, so that the occupants have been obliged to pay for
the water which they use, the quantity used was greatly
decreased. The waste of water is a municipal sin and a
-‘movement to restrict our water supply to its legitimate
.use should precede the movement to increase the amount
of supply.

Queen Lane Reservoir.—The work of relining the South
‘basin of the Queen Lane Reservoir was completed, and on
‘September 10, 1896, water was turned into that basin.
The slope work on the North basin was completed, and
~-about two-thirds of the floor covered, when the approach
-of cold weather caused a cessation in the work. The con-
tractors carefully protected the exposed edges of the
finished floor work, and on December 15th water was
‘turned into the North basin. During the repairs to each
‘of the basins at the Queen Lane Reservoir, a considerable
depth of water was kept in the other basin-and this was
utilized for the relief of the larger portion of the direct
‘pumpage district and with very satisfactory results. Sec-

.



44

tions of this district which heretofore have suffered because
of inadequate pressure, have been given relief, and when
the second pumping main between the pumping station
and the reservoir, and the balance of the mains which
comprise the Queen Lane Distribution System are laid,
satisfactory pressure from the reservoir can be maintained
throughout what has heretofore been known as the direct.
pumpage district.

On July 6th a 48-inch pumping main at Spring Garden
Pumping Station broke, near the east side of the Phila-
delphia and Reading R. R.; and on July 11th a 48-inch
supply main broke near Thirty-third and Oxford streets,
both the breaks bringing down great quantities of earth
and gravel to the doors of the Spring Garden Pumping
Station. Owing to the precaution taken after the breaks
in 1895 of building diverting walls in front of most of the
openings in the building of this station, in neither case
was the quantity of dirt washed into the pump wells such .
as to prevent the operation of the pumps. _

During the past year several schemes have been sub-
mitted by private corporations for a future water supply,
the conditions of which required the turning over to them
more or less of the functions of the Bureau of Water.
Two of these propositions received serious consideration by
Councils, but their intrinsic merit appeared to be over-
shadowed because of diverting large sums of money from
the City Treasury without adequate returns. The time
will come when it will be found that from the data gath-
ered and the surveys and inspections heretofore made by
the City Engineers, the Department can, within any rea-
sonable time, present plans for the future permanent water
supply of our City, and this without the intervention of
either capitalists or promoters of joint stock companies.

The operations of the construction and repair shop
have grown with the increased work of the Bureau. The -
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output of material from the shop is of better quality and
*is more rapidly secured than from private establishments,
and the saving of time is an important factor of its work.
A new electric light plant was installed at the Spring
Garden Pumping Station, and the two engines and
dynamos which were removed from this station have

been placed- a« the Queen Lane Station, and are gwmg
satlsfactory service.

‘In my estimate of the requlrements of this Department
for the year 1896, and whiich was submitted to the
Pinance Committee of Councils in December, 1895, I

stated that over $2,000,000 would be required by the -

Bureau of Water for the improvement of the pumpmg
stations and for the extension of the pumping and supply
mains. This amount was increased in my estimate for
1897, but thus far no appropriation has been made, con-
séquently ' several of our pumping stations cannot be

utilized to their full capacities, and but little ~improve-

ment has been made to the distribution system.

T cannot too strongly recommend the construction of
two additional reservoirs—one at George’s Hill, in the
Twenty-fourth Ward, for the supply of West Philadel-
phia, a section of our City which is growing rapidly.
The present reservoir is inadequate, containing only one
and oue-half (1%) days’ supply. We should have at
least a 200,000,000 gallon reservoir, so that, when the
water from the Schuylkill River is discolored, we would
not be compelled to resort to direct pumpage.

I would also recommend that an additional reservoir
be constructed in connection with the Wentz Farm Basin
at Frankford, to be not less than 75,000,000 to 100,000,000
gallons capacity. -

The most pressing needs of the Bureau of Water at this
time are as follows:
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A new reservoir in Fairmount Park to supply West
Philadelphia.

The Belmont Reservoir, in West Philadelphia, holds:
less than two days’ supply, and should the pumps at Bel-
mont shut down for forty-eight hours, all of West Phila-
delphia would be without water.

A new reservoir to connect with the Wentz Farm
Reservoir, to aid in supplying the district now inade-
quately supplied from this reservoir.

A new 3,000,000 gallon pump at the Belmont high
service station, and a new 5,000,000 gallon pump at the
Roxborough high service station. At both these stations
we are compelled to run the engines night and day, and
during the past year they were kept in constant operation
without repairs of any kind. An accident to either of
these pumps would throw the station out of service and
deprive the district supplied by it of water. It is.very
important that supplemental or relief engines be provided
for both these stations.

Belmont.—Five new boilers, engine house and stack.

The No. 4 Worthington high duty pump, removed in
1894 from the Spring Garden Pumping Station to Bel-
mont, is without other protection from the weather save
the rude house of boards placed over it by the employes
of the Bureau.

Roxborough.—A new 10,000,000 gallon triple expan-
sion pump and boilers, with the necessary engine and
boiler house, and stack and intake. As all the water
for the supply of Manayunk, Germantown, Chestnut Hill
and Roxborough is pumped at this station, it is a question
of a short time only as to its ability to meet the demands
made upon it, with its present facilities.

Queen Lane.—Coal shed and tunnel. This station is
still supplied with coal hauled from Wissahickon Station
at a cost of 29 cents per ton in excess of the price paid-at
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Spring Garden and other stations. This coal shed should
be built or other means provided for the proper and
economical supply of fuel.

Laying a second pumping main from the pumping
station to the reservoir.

Spring Garden.—A new coal shed and storage yard
are needed at this station.

Fairmount.—The buildings at this station have long
been in need of repairs and it is important that the roof
over wheels Nos. 7, 8 and 9 should receive prompt atten-
tion, in order that the machinery may be protected from
water which percolates through the roof.

Large distributing mains are absolutely necessary in
many parts of the City to increase the supply in the older
portions and to supply the many thousands of new houses
erected annually.

Filtration—In my estimate for the year 1896, I asked
for an appropriation of $250,000 for the purpose of estab-
lishing one or more filter plants, to determine the best
method to adopt for filtering our water supply; also
demonstrate the advantages to be obtained by tiltration.
This appropriation was not granted.

On December 9, 1896, Councils passed an ordinance
authorizing a loan of $3,000,000 for the purposes of fil-
tration, but the legality of the ordinance having been
questioned, the loan has not been negotiated and cannot
be until the question under dispute is decided by the
Court. Therefore, the important matter of filtration is
still held in abeyance.

Filtration, as carried on under the latest improved
methods, is not a costly matter. It is vastly cheaper than
sickness or death to a community. Filter beds, it is
unanimously agreed upon by almost all expert engineers,
is the only true and absolutely safe method, as far as is
known at the present time, of filtering water for domestic
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purposes, when the supply comes from the surface as
from rivers and other similar sources.

The pollution of the water supply of the City has
become such a serious matter that some definite and
positive action must be taken in the very near future for
its purification.

The following tables give the number and types of
engines, the locations of reservoirs, and a comparative
summary of the operations of the Bureau of Water ; also,
receipts and expenditures for the years 1895 and 1896 :
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Statement of the Number and Type of Engines and their
Several Aggregate Capacities at the Various Stations.

]
g8 38
CE £§
N °s
Pumrme SramioN. | FgE TyPk oF ENGINE. RS Total.
Byl 823
225 gl
g -
5 | Compound Rotary...............| 20,000,000
6 | Simpson’s Compound Rotary| 10,000,000
7 | Marine Compound Rotary...| 20,000,000
8 | Worthington Duplex.. ...c....| 10,000,000
11 | Gaskill ,000,000
9
10
2
3 170,000,000
1
2
3
4 80,000,000
1 5,000,000
g 5,000,400
4 20,000,000 | 38,000,000
L | Worthington 2,000,000
2 [ BNOWareerrerenne 500,000 2,500,000
1 | Southwark......cccoeseeeveaneanes] 12,000,000
2 | Worthington Duplex...........| 5,000,000
8 “ B reeseeen] 71,500,000 24,500,000
Roxborough Auxiliary.. 1 | Worthington................ ceeenes| 5,000,000 5,000,000
Mt, Airy.. 1 | Davidson 1,000,000
“ooen, 2 “ 1,000,000
oo 3 | Knowles,... 1,000,000 8,000 000
1 | KDOWIeS. e crisannenereacesnnanons 250,000
2 | Worthington Duplex........... 500,000 750,000
FrADKIOT.crnrerserrarsonnes 1 | Marine Compound Rotary...| 10,000,000
“ crasessanenene 2 .| Corliss Com)&ound Rotary...| 10,000,000
" osnossarees sosssns 8 | Southwark Rotary...............| 15,000,600 85,000,000
1 2,000,000
‘g‘ 8 5,330,000
2 5 5,331,000
-] 7 5,100,000
& 8 5,100, 00
9 5,100,000 | 33,290,000
Total 392,040,000




Statement of the Location, Dale of Completion, Elevation, and Capacity of the Oity’s Reservoirs.

Height

. Date of . Capacit;
Name of Reservoir. Location, Completion, ab]g::ugfy allonys

3> [Reservoir No. Lu...cveriinnsesueersansccrcoronaannnes 1815
g : :: 2 1821
g - “ ;3:0‘ ........... sevsssesssnes L ot Fairmount Park }g% o4 feet. 26,350,000
3 “ L S U ORS 1836
[ “ 4, rereesseseesnesssnanaees 1836
& (Section1 X 1852
A :: g.. ...... Sixth and Lehigh avenue. lasr.;(; 114« 28,910,000
Spring Garden Twenty-sixth and Master streets 1844 120 “ 12,950,000
Corinthian Corinthian avenue and Poplar strect 1862 120 ¢ 87,341,400
2.4 (Section 1 1887 62,748,000
% 5 “ 9 East Fairmount Park, 1888 133 ¢ 306,400,000
Ry “« 3 188y 319,480,000
93

North Basin... s s 205,620,000
§§ South Basine oo Thirty-third street and Queen lane 1894 238 {177 480,000
Frankford Oxford Turnpike and Comly street 1877 167 « 36,046.000
Belmont West Fairmount Park........ 1870 212 ¢ 39 758, ,000
Mount Air{‘ Allen’s lane and Mower street, GErmantoWn.......cveererveereerenenees 1851 363 ¢ 546,000

oxboron Ridge and Shawmontav 1866 366 12 838,000
X
50 : .
ﬁ g goourt'i?]];aag: Port Royal avenueand Ann street 1893 414 “ ;;'ng'ggg
920y

> 2
2 .
Manatawna tanks—2.........ceuueerevesesusescscanennens.| Manatawna and Ridge av 1878 442 ¢ 107,000
Chestnut. Hill tank. Hartwell avenue and Chestnut Hill Railroad, Chestnut Hill...... 1860 481 « 52,000
Belmont Stand Pi West Fairmount Park, o oeees 1895 148 ¢ 106,000
Roxborough Stan Port Royal avenue and Ann street 1895 490 * 106,000

Total [ .. 1,417,860,100

0g



A Comparative Statement of the Total Pipe Laid, and of other

1895 and 1896.

Work done during the Years

PIPE LAID.

s Water

*P1PE FIrE HYDRANTS PLACED SUBSTITUTED FOR o Fire Attach-

RELAID, IN POSITION, DEFECTIVE HYDRANTS. nd:‘;g_“ ments in

use.
YEAR. EQuaAL To
FEET,
Miles. | Feet. Feet. |New Style/Old Style.| Total. |New Style{Old Style.| Total.
' |

1895....00 209,295 39 3,375 31,063 902 |.eeene sosanncss 902 379 4 383 10,038 10,410
1896... 196,839 37 | 1,479 71,189 732 1 733 384 6 390 10,624 7,860

Total pipe laid, 1,212 miles, 301 linear feet.

*Adds nothing to feet in ground.

T¢
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Comparative Statement of Receipts and Expenditures for the
years 1895 and 1896 |

Receipts.
1895 1896

Receipts from water rents. $2,367,067 60 $2,441,683 95
- ¢ fractional rent.. 166,713 87 193,684 38
“ “  water pipes 161,285 14 181,602 69
“ “  City Solicitor's office.......... 46,994 07 43,806 52
“ “ penalties 37,498 56 86,417 98
“ “ delinquent rent.......... reesrsnnsaennns 28,920 75 19,182 75
“ “ Chief Engineer’s office....ccecerernus 11,676 44 4,875 91
“ “ gearches 5,539 25 5,633 50
“ ¢ delinquent penalties........coveesuces 4,171 49 2,295 58
Total $2,829,857 17 $2,879,183 26

Expenditures.
1895 1896
Current exp $1,509,902 97 1,307,696 40
For extensions 887,322 23 517,914 49

Total

$1,897,225 20

$1,825,610 89

Comparative Statement of Pumpage for the years 1895 and

1896.
Pumpage.
1895, 1896.
Gallons. Gallons.
Pumped to reservoirs. 78,775,849,104 | 87,693,642,529
Equal to gallons pumped 100 feet high.... 132,040,954,195 | 161,776,711,713

Note.—Tbe “ pumped to reservoir, etc.,” includes 1,465,281,570 gallons of repumpage
to higher levels at the Mt. Airy, Roxborough and Belmont Auxiliary Stations.

ti'l‘his deducted from the total pumped, gives 86,228,360,059 gallons as the total consump-
on.

The cost of pnmpage is calculated on the total pumpage, and the consumption per

capita on the smaller quantity.
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1895. 1896,

Gallons, Gallons.
Pumped by water-power 7,687,193,211 8,959,816,128
Pumped by steam-power........ eeeesnnennisisinisanes ss sanasanas 71,188,655,893 | - 78,788,796,401

Largest quantity pumped in 24 hours... 258,838,527 286,955,648

133,916,719 72,148,883
Average consump-
tion in gallons per Increase
Average daily | capita per day, es-| Increase of | per capita Cost per
Consumption. | timating the popu- per day. | 1,000,000 gallons
Year. lation at* pum 1 o
igh.
Gallons, Gallons, Gallons. Gallons.
1895 213,202,777 1603 6,381,670,823 2.2 3.69
1896 235,596,614 172.5 8,409,347,349 12,2 3.43
*1895—1,329,957 estimated.
1896—1,367,815 estimated.

The cost of pumping one million gallons lifted one
hundred feet high was $3.43, or 26 cents less than in the
previous year.

Nine per cent. of the total pumpage was by water-power, the turbine

wheels USING...c..cecerrerrireeiariinrririnrnieveneesee.268,795,383,840 gallons.
TO PUIIP..ccevuriiriririeierinseesnennesicsssnsssssssoneneses 8,059,846,128 ¢

Notwithstanding that the average increase in the cost
of coal was 5 cents per ton in excess of the price paid
during 1895, yet the cost of pumpage was reduced 26
cents for lifting 1,000,000 gallons of water 100 feet high.
This is attributable to the improved condition of the
machinery at the several pumping stations.

Director’s  Office.

The amount of labor required from the office of the Di-
rector of the Department of Public Works, grows with the
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increase in the operations of the several Bureaus. During
the past year, every requirement of this office has been
promptly met and every duty discharged in an efficient
and satisfactory manner.

In this connection I desire to call attention to the valu-
able and efficient aid rendered by the Assistant Director
and the clerks connected with this office. They have
been attentive to details, and the vast amount of work
devolving upon them has been performed in a satisfactory
and prompt manner.

The following is a comparative statement of the expendi-
tures of the Director’s Office during the years 1895 and
1896.

Item. 1895, 1896.
1 Salaries, $17,790 00 $18,690 00
2 Keep of horses 487 50 750 00
3 Printing, stationery, etc.....cocevureiicreenennes 2,499 74 2,318 38
Total , $20,777 24 $21,758 88

Receipts and Expenditures.—The appropriations, ex-
penditures and receipts of the Department for the year
1896, are set forth in the following table in detail by Bu-
reaus ; also in totals for the year 1895.
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RECOMMENDATIONS.

The Department desires to present the following recom-
mendations, some of which were suggested in my report
for the year 1895, but upon which no legislative action
has been taken.

Bureaw of Gas.

Appropriations should be made for laying a 36-inch
main from the Point Breeze Gas Works to the Ninth
Ward Works.

20-inch main from the Twenty-fifth Ward Works to
Chestnut Hill.

20-inch main on Allegheny avenue, from Twenty-
second street to Ridge avenue, to Main street, to Cotton
street, Manayunk.

20-inch main on Walnut street, from Twenty-fourth to
Thirty-fourth streets, to Wallace street, to Lancaster

avenue.

"~ For other mains ranging in sizes from 6 to 12 inches
in various parts of the City, in order to secure a proper
distribution of gas.

To increase the holder capacities at the Ninth Ward
Works, Twenty-fifth Ward Works, Ninth and Diamond
Streets and Manayunk Holder Stations, and for locating
additional holder stations in other sections of the City.

Bureaw of Highways.

Legislation should be enacted requiring all owners of
property to have set 6-inch granite curbing in front of
their property on the line of streets to be paved or repaved
under ordinances of Councils.

Appropriations should be made to continue the repav-
ing of streets not occupied by passenger railway tracks,
with improved pavement; also, liberal appropriations
should be made for the repaving of tramway streets and
for the maintenance of bridges.
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Councils, by ordinance, made it obligatory for the pas-
senger railway companies to keep the streets occupied by
them in repair, but by reason of other corporations receiv-
ing franchises and privileges to occupy the streets, the
railway companies have notified this Department that
they will not be responsible for repairs to streets, so long
as said corporations have used and torn up the streets.

In the near future a question of liability must be con-
sidered, and believing that the maintenance of our high-
ways should be under direct municipal control, I recom-
mend that some arrangement or agreement be entered
into with the railway companies to pay into the City
Treasury a certain sum annually, the sum so paid to be
expended exclusively for street repairs. The amount to
be determined by taking the amount expended by the
railway companies for the last five or ten years and mak-
ing an average. All other corporations occupying the
highways should be compelled to pay a certain sum of
their gross receipts for repairs; or else the City should
make the repairs and collect the amounts so expended
from the various companies.

A system of this kind would, I believe, be satisfactory
to all the parties in interest.

Bugeau. of Street Cleaning.

That legislation be obtained, authorizing the Depart-
ment to award contracts for the cleaning of streets and
‘the collection and disposal of garbage for a period of not
less than three years.

Provision should be made for the removal of snow from
‘the streets in the business centre of the City.

Bureau of Surveys.

That appropriations be made to continue the extension
.of the main and intercepting sewer systems ; also, for the
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construction of bridges, several of which are very import-
ant, and are mentioned in the body of this report.

Bureaw, of Water.

Adopt ordinances to restrain the waste of water.

Make appropriations for the following requirements,
all of which are urgent:

New reservoir for West Philadelphia.

New reservoir for the Frankford district.

Additional pumping engines at Belmont and Roxbor-
ough Auxiliary Pumping Stations.

Five new boilers, engine house and stack at the Bel-
mont Pumping Station.

New 10,000,000 gallon pump and boilers, with the
necessary engine and boiler house and stack and intake,
at the Roxborough Pumping Station.

Coal shed and tunpel at the Queen Lane Pumping
Station ; also, additional pumping main from this station
to the Queen Lane Reservoir.

New storage yard and coal shed at the Spring Garden
Pumping Station.

Laying additional large distributing mains in various
parts of the City.

All of the foregoing suggestions are believed to be in
the direction of improving the public service, and are
dependent upon future legislation and appropriations.

Appropriations, 1897.

The following is an abstract from the ordinance
making an appropriation to this Department for the
year 1897, with a statement of balances available from
previous years for work ordered and for which contracts
are executed :
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Annual Balance
Appropria- Available

Bureaus, tion for the | from previ- Total.
year 1897, ous years.

"Director’s Office. $27,320 00 $27,320 00
City Ice Boats....ccuueerserssanns 32,400 00 82,400 00
Gas 2,988,688 00 $34,184 43 | 3,017,872 43
Highways 1,246,155 71 280,815 45 1,526,971 16
LAghting.....ccoevennersansnnsniciasionicaneesnisseecssnas 471,490 00 |....ococevivnnnnnnes 471,490 00
Street Cleaning, 871,814 00 |....... 871,814 00
Surveys 938,760 00 | 1,792,125 94 | 2,730,885 94
Water 1,119,654 00 892,274 42 1,511,928 42

Total $7,691,281 71 | $2,499,400 24 |$10,190,681 95

In concluding this report, it is gratifying to me to re-
cord the fact that the Chiefs and employees of the various
Bureaus comprising this Department are generally giving
their best service to the City and discharging their duties
faithfully and efficiently. For myself and the officers of
this Department, I desire to thank you for the active and
continued support you have given us in our efforts to dis-
charge the onerous duties of our several places.

Very respectfully submitted,

THOMAS M. THOMPSON,
Director.
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BUREAU OF WATER.

Chidf,
JOHN C. TRAUTWINE, Jz.

Assistants,

ALLEN J. FULLER, WiLriaM WHITBY.

Draughtsmen. ,
John E. Codman, William Farrell, Martin Murphy.
John R. Gorman,
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Search Clerk—H. J. Johnson.
Assistant Search Clerk—Wm. J. Duffy.
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Assistant Clerk—K., McNeal,
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Time Clerk—W. J. Innes,

Pipe Inspector—~Theodore S. S, Baker.
Pipe Clerk—George G. Whitby.
Messenger—Haines Lewis.
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Frances Shields, Calvin Craner.
General Superintendent,
F. L. HAND.
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Works—General.

Foreman Mackinist—Robert Bromily.
Foreman Cuarpenter—Henry Guest.
Foreman Bricklayer—Frank A. Mooney.
Foreman Stonemason—Michael Farrell.
Foreman Rigger—James Forrest.
Foreman Painter—Joseph Work,
Foreman Laborer—William Calhoun.
General Storekeeper—S. C. Buchanan.
Electrician—~—Henry P. Morgan.
Superintendent of Shop—James H. Dean.
Clerk to Superintendent of Shop—Morris P. Getaz.
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First District, John H. Holmes,

Clerk—William J. Mackey.
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Office, 1120 Wharton street.

Second District, David A. Craig.

Clerk—Charles H. Green.
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Office, 218 Cherry street.

Third District, Charles J. Lowry.
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General Foreman—ZElias Abrams.  Foreman of Repairs—William Magee.
Office, Beach street and Susquehanna avenue.

Fourth District, John Montgomery.

Clerk—Arthur B. Cook.
Qeneral Foremen—George W. Showaker, James Hutchinsen.
Foreman of Repairs—John Richards.
Office, Twenty-sixth and Master streets.

Fifth District, Henry Dawson.
Clerk—F. .J. Cornman. General Foreman—Charles Frank.
Office, Lyceum Building, Roxborough.

Sixth Disirict, George H. Laut.

Clerk—William D, Kinsler. General Foreman—Samuel Loeb
Foreman of Repairs—Jas. W. DeHart.
Office, Town Hall, Germantown.



ANNUAL REPORT

OF THE

BUREAU OF WATER.

For the year 1896.

Philadelphia, February 15, 1897.

Tromas M. Tromeson, Esq.,
Director of the Department of Public Works.

Sir:—I have the honor to submit herewith the ninety-
fifth annual report of the operations connected with the
supply of water to the City. This is the tenth annual
report of the Bureau of Water and the second which it
has been my duty to prepare.

Estimates and Appropriations.

As stated in my report of 1895, my estimates for ex-
tensions and improvements for the year 1896, amounted
to $2,835,150, of which $1,819,150 were for additional
pumping and supply mains. Councils, however, declined
to make any appropriations for extensions or improvements
other than those for the repairs of reservoirs.

Results of Deficiency of Appropriations.

As a consequence, but little work, other than the re-
pairs of reservoirs, for which special appropriations were
made, has been carried on. The service is, therefore,
greatly crippled and unable to give satisfaction to our
people; besides which, the work is necessarily carried on

5
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expensively and with considerable risk of accident involv-
ing serious shortage. '

The four pumping engines designed for the new Queen
Lane Pumping Station are now all in running order, and
the Queen Lane Reservoir is evidently in condition to hold,
with entire safety, its full 30 feet depth of water, but,
owing to the lack of the $88,000 required to lay the second
pumping main between the station and the reservoir, we
are unable to utilize the full pumpage capacity. We are
therefore unable to supply, from the reservoir, the whole
of what was known as the direct pumpage district, and we
are in daily fear that the whole system may be thrown
out of service by an accident to the one existing main.
Such an accident would compel us to resort to direct pump-
age for the entire district, reducing, at the same time, our
capacity for pumpage into East Park Reservoir.

The increasing consumption is rapidly outgrowing the
facilities provided by our distribution system, and bitter
complaints come to us from the central and other portions
of the City where the supply is quite inadequate.

‘While we have thus far escaped the disaster of wide-
spread conflagration, it cannot be long before the restric-
tion’ of the supply by reason of inadequate mains, must
become a serious menace to the thickly settled and poorly
supplied business portions of the City.

The forebays at Fairmount and at Spring Garden, and
the older wheel house at Fairmount, remain in a condition
disgraceful to the City.

The No. 4 Worthington high-duty pump, removed in
1894, from Spring Garden to Belmont, remains without
other protection than the rude house of boards placed over
it by employees of the Bureau, and, owing to lack of proper
boiler facilities, we have been unable to economize in fuel
" by using the high-duty attachment.

At Belmont and at Roxborough high-service stations we
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are dependent upon one pump, any accident to ‘which
would throw the station out of service and deprive the
district of water. :

The inhabitants of West Philadelphia are obliged to
put up with what is practically direct pumpage, and the
Bureau is powerless to relieve them. A similar condition
exists upon the Delaware side of the City, owing to the
entire inadequacy of the Wentz Farm Reservoir to furnish
anything like a proper degree of sedimentation to the
water furnished to that district.

As stated in the report of the General Superintendent,
Appendix B, we are still obliged to haul, in carts, all coal
for the Queen Lane Pumping Station, as well as for the
high service stations at Roxborough and Belmont, of course
at considerably increased expense; and the Spring Garden
works, by far our largest and most important stati(;n, has
an entirely inadequate storage capacity for coal, and is thus
subjected to risk of stoppage in the event of a coal famine.
Thiswould involve thestoppageof watersupply tothegreater
portion of the City.

The absence of appropriations for extensions and im-
provements during 1896, has, of course, resulted in an in-
crease in the amount asked for 1897; and, as Councils have
again declined to grant any appropriations for these pur-
poses, the same unfortunate condition of affairs must con-
tinue in a still further aggravated form during 1897, with
corresponding increase in the amount whichit will be neces-
sary to ask for 1898.

Projects for Future Supply.

The year, however, has been a fruitful one in the de-
velopment of schemes submitted by private corporations,
looking to the turning over to them of more or less of
the functions of the Bureau.
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Chief among these are (1st), the proposition of the Phila-
delphia Water and Filter Company to acquire and turn
over to the City the properties and franchises of the Phila-
delphia and Reading Railroad Company, lessee of the
Schuylkill Navigation Company, with a view to utilizing
the storage capacity of the company’s pools and bringing
the Schuylkill water by aqueduct from a point near Nor-
ristown, in consideration of a payment, by the City, of
$375,000 per annum, for 50 years, at the end of which
time the properties and franchises leased become the prop-
erty of the City; and (2d), that of the Philadelphia Water
Supply Company to construct two aqueducts and bring
water from the Delaware river at two points, one above
Trenton and one above Point Pleasant, in consideration
of an annual payment of 60 per cent. of the gross receipts
of the Bureau for 50 years, at the end of which time the
City must either renew the lease for another period of fifty
years or purchase the works from the company. The
revenues from the operations of this Bureau, during 1896,
were $2,879,133.26.

Both of these propositions received serious consideration
at-the hands of Councils.

These propositions, in detail, and my comments upon
that of the Philadelphia Water Supply Company, are con-
tained in Appendix G, to this report.

The proposition of the Philadelphia Water and Filter
Co. will be recognized as practically a revival of that made
by the Philadelphia and Reading Railroad Company under
the presidency of Mr. McLeod, in 1891.

On November 21, in company with Mr. Joseph Whar-
ton, I visited the property of that gentleman in southern
New Jersey, and drove over a considerable portion of it,
in order to learn something of its nature as a source of
water supply. His proposition is mentioned in my report
for 1895.
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On June 10, the late Mr. Charles Parrish, of Wilkes-
barre, called and brought to my attention the advantages
claimed by him for the upper Lehigh and its tributaries
as a source of supply for this City. I requested Mr. Par-
rish to write me fully in the premises and to supply me
with plans in illustration of his suggestions; but, owing,
probably, to pressure of other matters, he failed to do so.

At this writing, still another proposition has been
brought before Councils by a company (the Schuylkill
Valley Water Co.), said to be composed of New England
and New York capitalists. This scheme contemplates the
construction of impounding reservoirs upon the Schuylkill
and its tributaries, and the construction of a small addi-
tional reservoir near the present one at Wentz Farm, and
of two sand filtration plants, one for the Schuylkill and
one for the Delaware supply. The compensation asked is
$900,000 per annum, for 50 years, at the end of which
time the works revert to the City.

This proposition, which was referred to the Water and
Finance Committees, is given in full in Appendix G.

Officers and Employees.

I can do no less than repeat my testimony of last year
to the fidelity and efficiency of my principal assistants and
of the employees of the Bureau in general. Every day
of my association with them increases my appreciation of
their devotion to the City’s interests.

Notwithstanding the insufficiency of the funds appro-
priated for maintenance and operation, the works, by
incessant vigilance and intelligently directed industry
on the part of those in charge of them, have been kept
in fairly good condition and in nearly constant operation,
and the business relations of the Bureau with the public
have been maintained with a minimum of friction and an-
noyance to the latter.
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On April 14, Captain Job T. Hickman, Chief Clerk of
this Bureau, was taken seriously ill, largely on account
of his prolonged and arduous labors in the discharge of
his duties, and for a long time his final recovery was a
matter of serious doubt. It was not until July that he
was able to return to his duties, and, in the meantime, our
clerical operations were seriously embarrassed by the want
of his faithful and intelligent assistance. This experience
emphasized painfully the necessity, which I had previously
felt, of providing Captain Hickman with an assistant who
could so familiarize himself with the affairs of the Bureau
as to represent him properly in case the Bureau should
be again deprived of his services. Mr. Arthur E. Mustin,
who is carried upon the per diem roll as Inspector, was
accordingly detailed to act as asssistant to Captain Hick-
man, and he has since performed the duties of the position
in a most acceptable manner.

On December 2d it became my painful duty to advise
you of the death, by suicide, of Mr. Amasa Ely, who for
about fourteen years had acted as assistant engineer in this
Bureau, first under Mr. Rudolph Hering, in his investiga-
tions respecting future supply, and afterward in the con-
struction of East Park Reservoir and in the construction
and repair of the Queen Lane and new Roxborough Reser-
voirs. In connection with these latter works he acted as
engineer in charge.

On the afternoon of December 1, Mr. Ely had testified
in Court in the case of Filbert, Porter & Co., contractors
for the construction of Queen Lane Reservoir, against the
City, to recover the 10 per cent. of the contract price
retained, and he was to have undergone cross-examination
on the morning of his death.

Inasmuch as his death, under these circumstances, might
have led to the suspicion that he was possessed of facts
which he feared, on his own account, to reveal, I hastened
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to assure you that, so far as my official acquaintance with
Mr. Ely extended and so far as I could learn from the
testimony of Mr. Hand, General Superintendent, and of
others who had known him’ officially for many years, his
record was absolutely free from all shadow of stain.

Mr. Ely was an assistant of exceptional value, and his
loss is deeply felt in the Bureau.

On April 3, Mr. James M. Smiley, lineman of the Bu-
reau, fell from a pole and sustained injuries which kept
him in the hospital and at home for several weeks, and
from which he has not yet fully recovered.

During the progress of the work in the south basin, at
Queen Lane Reservoir, Mr. Bernard Phillips, employed
as inspector on the work, lost his footing at the top of
the slope, and fell to the bottom, seriously injuring one
of his legs, and was compelled to remain for some time in
hospital.

In my report for 1895 I remarked: * Most of my as-
sistants are greatly underpaid, and in my estimate for the
expenses of the Bureau for 1896 I included the very small
sums necessary to make provision for certain increases in
their salaries; limiting my requirements, in view of the
unfavorable condition of the City Treasury, to those cases
where the discrepancy between desert and recompense ap-
peared most glaring. Greatly to my regret, Councils have
found it inexpedient to comply with these suggestions.”

In my estimate for the current year I included all such
increases of salary as it seemed to me incumbent upon the
City to make, but none of these have been granted.

Financial Statistics.
The following table shows the amounts appropriated to,
and expended for, the several items of the Bureau’s ex-
penditure, together with the amounts merging and not

merging: :
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Appropriations and Expenditures (Itemized).

' Appropriated, Amount Amount
Deccmber 28, 1895, appropria’d.| expended.

Amount
merging.

Amount
not merging

Item 1, Salaries:
Office, Chief of Bureau. , $114,304 0C
Fairmount Pumping Sta-
tION teeerrricinrencirennnennens 14,810 00
Spring Garden Pumping
Station...ciiomneieensenes 79,300 00
Belmont Pumping Sta-
0D cverencsiieninseseeenen. 19,800 00
Belmont Auxiliary
Pumping Station........ 4,750 00
Queen Lane Pumping
Station...eeeeesscrsrenncees 26,400 00
Roxborough Pumping
Station.....cceieeevenereness 17,270 00
Roxborough Auxiliary
Pumping Station........ 4,750 00
Mt. Airy Pumpi’'g Station 3,070 00
Chestnut Hill Pumping
Station ...eouenieeaeees weeee 1,500 00
Frankford Pumping Sta-
10D cevevirnrnericsisineeninns 16,700 00
$302,154 00
Transferred from........... 14,000 00

Item 2. General suppplies, including| $288,154 00| 287,707 94
fuel, oil and small stores,
$150,000 00
Increased by additional
appropriations........... 150,000 00

Item 3. Repairs to machinery, in-| 800,000 0C| 297,445 72
cluding the conveyance of work-
men incident thereto... $50,925 13

Increased by add. appro’n 40,000 00

90,925 18| 89,077 49
Item 4. Maintenance of, and improve-
ment to, buildings, grounds and
Teservoirs.........coeeeeee.. $50,000 00

Increased by additional

appropri’t'ns and trans-
ferS.uucssneeiseescsnssncsieneess 51,000 00
—| 101,000 00| 100,006 85

Item 5. Repairs and improvement of|
the distribution, including the
purchase of material in connec-
tion therewith and expenses inci-
dent thereto.............. $100,000 00

Increased by additional
appropriations and
transfers....ceeeseiees 79,970 00

179,900 00| 178,454 72

Item 6. Supplies, including fuel and
labor at the City Construction and
Repair shops............... $50,000 00

Incteased by additivnal
appropriations.....ee.... 23,200 00

$78,200 00| 70,200 00| 69,069 27
Dimished by Transfer... 3,000 00

446 06

2,554 28

1,847 64

993 15

1,445 28

1,130 78
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Appropriations and Expenditures—Continued.

Appropriated,
Decgglb& 28, 1895.

Amount
appropria’d.

Amount
expended.

Amount
merging.

Amount
notmerging.

It.emi7. General, incidfnt?ldand ]«:om
ngent expenses, including keep
of horse for Chief of Bureau, Gen-
eral Superintendent and Assist-|
ant, each $400.......... ... $15,000 00
Increased by additional
appropriations and
transfers........ ceosasesas 2,800 00

Item 8 For the gurclmse of material
and cost of labor in conmection
with the laying of service mains
and expenses incident thereto,

Increased by additional ’
appropmtions.. cosanees 55,500 00
Item 9. For service plpes and meters.

item 10, For the purchase of tele-
phones and new switch board...

$17,800 00,

259,500 00
10,000 00

1,000 00

$17,458 02

256,107 48
9,783 47

124 00,

$341 98

3,302 57
216 58

876 00

Total for current expenses........

$1,318,479 13

1,305,234 91

$13,244 22

Ttem 10 A. Extensions, balance Jan-
uary 1, 1896.....

Item 1024. Repairs to, and improve-
ment of reservoirs balance Jan-
uary 1, 1896 ......... veeee $156,169 49

Increased by addition
appropriations...c.c.... 350,000 00

$506,169 49
Diminished by transfer. 381 000 00

Item 11, For the comstruction and
completion of Queen Lane Reser-
voir, balance January 1, 189.......

Item 1134, New water mains, balance|
J; v 1, 1896 .

$273,812 86

475,169 49

122,781 77

39,016 41

$189,924 74

289,339 14

$175 82

sesssssrscerseanes

39,650 61

365 80

$83,712 30

$185,830 35

122,781 77

Total for extensions............... .

$910,730 53

$517,914 49

$541 62

$392,274 42

Item 12. Refunding Jose]ﬁ)P J. Martin
for excavating and refilling trench
for water main, balance January

1'

Item 12 4. Refunding certain over-
g and paid-in-error water
ills, balance January 1, 1896.......

$1,688 85

772 64

$1,688 85

712 64

$2,461 49

$2,461 49
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Appropriations and Expenditures—Continued.

Summary.
Appropriated, Amount Amount Amount Amount
December 28, 1895, appropria’d.| expended. | merging. |notmerging
APPROPRIATIONS.
Current exXpeuses........... $1,313,554 00
EXtensions ....ceereeceeaes 319,000 00
Available balances from
1893 1uuueees crrensasanraanna 599,117 15
—$2,281,671 15

EXPENDITURES.

<Current expenses....... .. $1,305,234 91
For extensions......u......  517.914 49
For refunds.......ceeeeees 2,461 49

1,825,610 89

Amount merging..cceeeee.vevesene $13,785 84
Amount not merging $392,274 42
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The following table shows the receipts from the opera-
tions of this Bureau during several recent years, together
with the estimates of requirements, the amounts rendered
available by appropriations, etc., and the amounts ex-
pended :

Available
YEAR. Reoceipts. Estimates. | Appropriations| Expended.
ete.
1890 ....cconrenenonn seresenes $2,381,037 70 $1,658,653 00 $1,871,028 11 $933,864 29

2,500,762 78 | 2,000,000 00 | 1,890,683 48 | 1,580,204 04
2,684,456 02 | 1,500,000 00 | 2,476,623 87 | 1,872,457 81
2,674,575 24 | 2,871,800 00 | 38,813,973 92 | 2,593,390 81
1894 ..vmmeenrverrieennnns 2,750,630 59 | 4,230,564 00 | 3,888,326 05 | 2,912,856 04

1891...

1895... 2,829,857 17 4,335,366 00 2,616,077 32 1,897,225 20

1896... 2,879,133 26 4,385,604 00 2231,671 15 1825,610 89

1897 4,948,379 00 .
Appropriation for 1897. $1,119,654 00
Balance from 1896 392,274 42

Requirements and Appropriations.
The following table makes compaiison between the re-
quirements of this Bureau for the year 1897 and the
amounts appropriated :

Statement showing the Estimates of the Bureau for the Year
1897 and the Amounts Appropriated by City Councils.

Item, Estimates. |Appropriations.
1 | Salari $313,629 00 $303,354 00
2|G 1 supplies. 350,000 00 200,000 00
3 | Repairs to machinery. 100,00 00 .. 50,000 00
4 | Repairs to buildings, grounds and reservoirs.... 125,000 00 75,000 00
5 | Repairs to distribution 200,000 00 100,000 00
6 | Material and labor at City shop.....cccevuereeereenna. | 90,000 09 50,000 00
7 | General, incidental and ingent exp 17,000 00 16,300 00
8 | Service mains. 500,000 00 210,000 00
9 | Service pipes ANA MOLETS.ccvccrcrserssncacsaessessccsanns 100,000 00 10,000 00

10 | Emergenci 25,000 00 5,000 00
11 | Extensions and improvements*.......eceeeeeee veenees| 8,327,750 00 100,000 00}
Total 4,948,379 00 1,119,654 00

* See itemized list below.  } For repairs and improvements of reservoirs,
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ESTIMATES FOR EXTENSIONS AND IMPROVE-

MENTS.

Pumping Stations.
["AIRMOUNT :
Alterations in forebay and entrance
channel ......cco00vevnee seseesssasess $15,000
Repairs to dam........... cereecsnaeeees  $10,000
Colonnade over roof of western pump
house and repairs to roof............. 20,000

SPRING GARDEN :

Filling in forebay.......cccoeven eeeeees $25,000

New storage yard.......cceeees ceeeeess 20,000

New coal shed.............. tecessscaass 15,000
QUEEN LANE:

Coal shed and tunnel..........cccuue
BELMONT :

Five new boilers.......... ceseeas cereees $25,000

Extensions to boiler and engine house

and new stack (lowest bid)..... cesee. 17,700

ROXBOROUGH :

Six boilers......cveeeeiececccncccccnccnns $30,000

One 10-million gallon triple-expansion

PUMP ..oceiiirnnnnnnns tessestecsencnn 75,000

Intake .....ecven. tessccerececscsreaanns 10,000

Engine and boiler house....cccoveennnse 50,000

Chimney ....... [ Ceeesseeaseenans 12,000

Coal shed.......cc.... tesesasacescsessss 15,000 -
BELMONT HIGH-SERVICE :

New 3-million gallon pump.....ccoeeeeee $10,000

Coal shed or oil plant..... sessecsecsnes 2,000

RoxBoroUGH HIGH-SERVICE :
New 5-million gallon pump.............. $15,000

Coal shed or oil plant..... sesssesasseass 2,000
FRANKFORD :

New 15-million gallon pump...... cesenas ceesees
WENTZ FARM, NEW HIGH-SERVICE STATION :

Three boilers...... ceeesssssseane ceseess $15,000

Two 3-million gallon pumps............ 20,000

One stand-pipe............ N ceesess 12,000

Engine and boiler house.....cccvevens.. 20,000

$45,000

$60,000

. $35,000

$42,700

$192,000

$12,000

$17,000

$60,000

$67,000

Pumping Stations, total.......ccvvuunnn. ceveen .. $530,700



75

Reservoirs.
Belmont: New basin...cceeeeeeeceeeeesese....$200,000
Wentz Farm: New basin........ teeseecnne +e.. 300,000
——  $500,000
Filter plant............. eeans eeseesnnes ceesecascosasns .250,000
Meter testing plant............ cecerccseasantecsenns eeees 6,000
Lowering Frankford main to correspond with revised
street grade....ccceveveeiecccsracecsacccnscconsanass 12,000

Reservoirs, total....eeeeeiecsctoccssssssacssssssssss e $768,000
Pumping Stations and Reservoirs, total................$1,298,700

Pumping and Supply Mains.
36-inch supply main from Twenty-ninth and Cumber-

land to Nineteenth and Poplar streets............. . $144,000
30-inch supply main from Nineteenth and Poplar streets
to Nineteenth street and Fairmount avenue...... . 12,000

48-inch supply main from Twenty-second and Hunting-
don streets to Broad and Dauphin streets.......... 113,000
20-inch supply main from Broad and Dauphin streets
to Ninth and Dauphin streets....... P 10,000
20-inch supply main from Broad street and Montgom-
" ery avenue to Sixth street and Montgomery avenue. 14,400
30-inch supply main from Eleventh street and Girard

avenue to Front and Jefferson streetS.....oeeeeeeess 55,000
30-inch supply main from Eleventh street and Girard

avenue to Eleventh and Green streets.............. 22,500
20-inch supply main from Eleventh and Green streets to

Eleventh and Vine streets......ccocveveunen. [P 8,000

16-inch supply main from Broad and Brown streets to
Sixth and Brown streetS..c.ceeeccessecccsscscecscns 11,500
16-inch supply main from Broad and Green streets to

Sixth and Green streetS....ccevececececcese 11,500
36-inch pumping main from Shawmont Works to Ann

street and Shawmont avenue.....civeeveeevenees .e 38,000
20-inch supply main, Front street from Lehigh avenue

to Tioga street....ccivvevereniiinnceccncnnss vecene 17,500
20-inch supply main, Twenty-second street from Fed-

eral street to Snyder avenue...... 17,400
48-inch supply main, Nicetown lane from Thirty-second

street to Germantown avenue..........ceveeveeeee 120,000
20-inch supply main from Sixty-third street and Lans-

downe avenue to Overbrook...... Ceeeeenn ceeeneane 21,500
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48-inch pumping main from Queen Lane Works to

Queen Lane Reservoir...... Gesesciccrencn teseessess 88,000
48-inch supply main, East Park Reservoir, to supply be-

tween Vine and South streets and Delaware and

Schuylkill rivers..ccceceieeecececees tesesesccsenans 345,000
30-inch supply main from Broad and South streets to

Broad street and Washington avenue.............. 18,000
36-inch supply main from Fairmoun tReservoir to Broad

and South streetS....ceceeeeccrsseccesrcsssscccanes . 154,000
20-inch supply main, Frankford and Foulkrod streets,

to Bridesburg..... eeeeetitetteetetaans ceccessncsnns 40,000
16-inch supply main, Allegheny avenue, from Kensing-

ton avenue to Richmond street....... ceeeeecnnnn .e 17,000
20-inch suply main, Richmond street from Wheatsheaf

lane to Bridge street........ tecsessetsessetnnans ves 22,000
20-inch supply main, Richmond street from Allegheny

avenue to Tioga street............... 8,750

30-inch supply main from George’s Hill Reservoir to
Thirty-eighth street and Lancaster avenue......... 150,000
48-inch supply main from Wentz Farm Reservoir to
Front street and Lehigh avenue........ ceeeen vesess 450,000
20-inch supply main from Wentz Farm Reservoir to
Lawndale, Fox Chase and Bustleton.............. 120,000

Pumping and supply mains, total..................$2,029,050

Extensions and improvements, total....cveeeeeccssss.$3,327,750

Rainfall and Stream Flow.

As shown in the report of Mr. Codman on hydrographic
work, and in the table below, the total rainfall of 1896,
in the Schuylkill Valley, was 42.58 inches, which is about
equal to the average and 6.80 inches greater than that
of 1895.

The stream flow, also, shows a considerable increase over
the phenomenally small one of 1895,
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Rainfall and Stream Flow, 1895-1896.

. é . = « | Total Annual | Total Annual
WATER SHED. :é 5 E 8 St,resl.g: lflow, Strealztzl9 sli.‘low, I(;lm?;s;'
27| 2 Gallons, Gallons.
Schuylkill river....... 85.78 | 42.58 | 368,306,402,874 | 477,667,243,250 | 119,360,840,376
Perkiomen creek....| 88.68 | 47.16 | 41,480,960,000 | 45,237,394,000 8,756,434,000
Neshaminy creek.....| 36.29 | 42.96 | 89,186,539,000 ! 41,055,948,000 1,870,409,000
Tohickon creek........ 88.35 | 46.44 | 33,002,629,000 ‘ 35,276,641,000 2,273,412,000

Average Daily Flow in Gallons per Square Mile of

. Waiter Shed.
Perkiomen. Neshaminy. Tohickon.

1883 t0 1896—O0ct. 1 to Sept. 80............ 1,133,000 1,100,000 1,374,000
May 1 to November 30, 1895... . 250,000 243,000 197,000
September, 1895.............. eserenen rserecses 98,000 30,000 31,000
October 1, 1895, to September 80, 1896.. 680,000 702,000 797,000

Oct. 1, 1895, to Teb. 1, 1896—April 1 to
Oct. 1, 1896, 410,000 307,000 388,000
August, 1896 170,000 114,000 104,000
815,000 800,000 945,000

January 1 to December 80, 1896.... ..o l

Minimum Flow of Schuylkill.

At the meeting of the Engineer’s Club of Philadelphia,
held September 19, 1896, Mr. Edwin F. Smith, Superin-
tendent and Engineer of Canal Division, Philadelphia and
Reading Railroad Company, presented a paper entitled
“The Water Supply of Philadelphia : Considered with
reference to the Minimum Flow of the Schuylkill River.”
In this paper was embodied a valuable table, giving,
amongst other data, the annual rainfall and the minimum
flow of the Schuylkill at Fairmount for the past twenty-

pight (28) years.

T present the table, herewith, adding to it the corres-
ponding data for the year 1896.
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The annual rainfalls given in the table are found by
averaging those of six stations, namely, those at Hamburg,
Reading, Lebanon, Pottstown, the mouth of the Perkiomen
creek and the U. S. Signal Station at Philadelphia.

The minimum flow for 1874 was found by measuring
the water used for power by the mills at Manayunk and
adding to it the lockage at Manayunk outlet lock and the
leakage at Flat Rock dam, outlet lock, mill forebays and
canal, making a liberal allowance for leakage through the
mill forebays. The small flow of Wissahickon creek, which
had been very low that year, was neglected.

The flow for 1875 was obtained by comparison of the
stage of the river (as indicated by measurements, made
three times daily, of the height of water on Flat Rock
dam) and by comparison of the run of the mills.

The figures for 1878, 1879, 1880 and 1881 were ascer-
tained in the same manner and by comparison of the water
used for power by the Fairmount Water Works.

The figures for 1892, 1895 and 1896, were deduced
from the results of weir measurement of the flow from
Pawling’s dam, below the mouth of the Perkiomen, mak-
ing the necessary increase for the greater area of the water-
shed above Fairmount and a deduction for water taken
from the stream between Pawling’s and Fairmount.

The figures for 1893 and 1894 were calculated from
daily measurements of the height of water on the dams
of the Schuylkill Navigation Co. '

The minimum flow, for years not specified in the fore-
going, was calculated from the quantity of water pumped
by the Fairmount Water Works (assuming that 174 gal-
lons passed through the turbines in order to raise one gal-
_ lon to the reservoir), from the lockage at Fairmount, the
leakage of locks and dam, and the changes in level in the
pool. We have hitherto proceeded upon the assumption
that 30 gallons are required for this purpose. We have,
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as yet, no means for ascertaining what figure should be
taken for this purpose, but Mr. Smith finds that the quan-

tities obtained by using 17§ gallons correspond closely
with the results obtained by weir measurement and by

measurement at Flat Rock and at the Manayunk mills.

Furthermore, the figures thus obtained, when reduced
~ to the form of cubic feet per second per square mile, cor-
respond well with those obtained from other streams in
this vicinity.

* Mr. Smith also states, in his paper, that “ The minimum
“flow of various streams east of the Allegheny Mountains
“has been ascertained by measurement to be about 0.15
“cubic feet per second per square mile of drainage area,
“and it falls below that figure only at long intervals. The
“ordinary low-season flow of the same stream may safely
“be taken as 0.24 cubic feet per second per square mile.
“The former figure, applied to the watershed of the Schuyl-
“kill river above Fairmount dam, gives a minimum flow
“of 185,000,000 gallons per day in periods of extreme
“drought, and the laiter figure gives an ordinary low-
“season flow of nearly 300,000,000 gallons per day.

“ The absolute minimum flow of the river, 167,000,000
“gallons per twenty-four hours, occurred in 1881, with an
“annual rainfall of 37.94 inches in that year, 35.61 in
‘1880, and 35.94 in 1879. These are unusual conditions
and very rarely prevail.”

From Mr. Smith’s table it appears that during the month
of maximum consumption, our average daily pumpage
from the Schuylkill exceeded the minimum daily flow in
1893 by 3.45 per cent; in 1894 by 12.71 per cent.; in
1895 by 19.72 per cent., and in 1896 by 34 per cent., but
as the average pumpage is here compared with the mani-
mum flow, these pertentages do not properly represent the
relation between the month’s pumpage and the month’s
flow.
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Average Flow of the Schuylkill.

Mr. Codman, in his computations of the average daily
flow of the Schuylkill (Appendix E) by which he obtains,
for 1895, about 1,000,000,000 gallons per day, and, for
1896, 1,308,677,378 gallons per day, assumes that 30
gallons are required for water power at Fairmount to lift
one into the reservoir.

Substituting 174 gallons, the quantity assumed by Mr.
Smith, the average daily flow would be reduced to 776,-
620,000 gallons for 1895, and to 993,630,000 gallons for
1896.

Flood of February 6th.

As stated by Mr. Codman in Appendix E, the flood of
February 6, 1896, was the greatest which has occurred
since our hydrographic surveys were begun, 13 years ago,
the water reaching a depth of 78 inches above the top
of the flashboards.

Fairmount Pool.

‘We have scrupulously observed the rule, established dur-
ing 1895, to run the turbines in summer only when water
was actually wasting over the flashboards of Fairmount
Dam.

‘We have, however, been frequently compelled, by our
necessities, to drawthewater in theriver, bysteam pumpage,
below the boating level now fixed by the Philadelphia and
Reading Railway, as lessee of the Schuylkill Navigation
Company.

Low Water.
On September 2, the water in the Schuylkill was drawn
down to 4 inches below the legal comb of the dam..
In April, Martin Gallagher, captain of a canal boat on
the Schuylkill Navigation, brought suit against the City
for detention of his boat by reason of low water in the
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pools from which the City draws its supply. The dam-
ages claimed were about $140, and the Court awarded a
verdict to the plaintiff, reducing the amount of the dam-
ages, however, one-half.

Fairmount Dam.

Beyond the existence of inconsiderable leaks, which were
stopped, as before, with grass and planking, when the ex-
treme low water of September permitted, the dam at Fair-
mount has shown no need of immediate repairs.

. Flat Rock Dam.

Flat Rock Dam, which, in my report for 1895, I reported
as having already given out in places, remains in service,
notwithstanding heavy floods, but I respectfully renew my
suggestion, made at that time, ¢ that negotiations be opened

with the company, looking to the repair or reconstruction
of the dam.”

PUMPING STATIONS.
Cost of Pumping.

Although the cost of pumping 1,000,000 gallons 100
feet high, at Spring Garden Station, in 1896, shows an
increase of 11 cents, or about 3.17 per cent. over that
for 1895, the average of all of our stations shows a de-
crease of 26 cents, or 7.10 per cent. This is owing chiefly
to the very great reduction in the cost of pumping at the
new Queen Lane tSation. Here, in 1895, owing to the
fact that the station was then, for the first time, put in
operation, but little water was pumped and a relatively
large amount of coal consumed; the cost per 100,000,000
foot gallons reaching, in that year, $31.72, whereas, in
1896, thanks to the operation of the new high-duty South-
wark engines, the cost per 100,000,000 million foot gallons
was reduced to $2.88. The addition of proper arrange-
ments for fuel supply would of course still further reduce
the cost of pumpage.
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Cost of raising 1,000,000 gallons 100 feet during 1895 and

1896.
1895. 1896. | Increase. | Decrease.
Fairmount ........ $171 $1 29 loiiiiiinnen| 80 42
Spring Garden 3 47 358 $0 11 feecveeniiennnnn
Belmont 899 863 liierirenens 36
Belmont High Service.....ceweeesisversesssennsennnes| 71 11 41 38 |ivvereninnenns| 2973
Queen Lane 31 72 2 88 ivieerns venne 28 84
Roxborough......coovrvernneererreerennnane 334 313 21 |eeervecrarneees
Roxborough High Serviceu....covueeenuen reeeraens 11 99 8 31 |iveervnnnaninne 368
Mt. Airy High Service.......cccovuersenrscvnsnecnae o 8 54 10 66 212 lireiineennene
Chestnut Hill High Service......cceuee... ceeenees| 61 00 109 22 48 22 |ienrnnienes
Frankford........ —— 509 426 |ieeeesnniinenn 83
Average §3 69 §343 ... s $0 23
Average for 1894, §3.48,
Annual Pumpage, 1895-1896.
1895 1895 Increase.
From Schuylkill 73,106,159,003 | 81,183,313,005 |  8,027,153,912
From Delaware...ccueeeeerinieeesannieneenns 4,712,854,517 5,095,047,954 382,193,437
Total... 77,819,013,610 | 86,228,360,959 |  8,409,347,349
Augxiliary 956,835,491 |  1,465,281,570 508,446,076

Total annual pumpage.......ceevueennss|  78,775,849,104 | 87,693,642,

520 |  8,917,793,425 -
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Monthly Record of Pumpage during 1896.

ve:

Moves. | Welgyower | SumPover | Do | 4G
JADUAIY.cverrsmrereenenees| 808,697,289 | 5,946,632,258 | 6,755,229,547 217,910,630
February. ' 047,546,477 | 549,511,880 | 6,397,058,357 220,568,219
Mareh....oeeeecieeeennen.|  1,045,559,183 | 5,655,431,729 | 6,700,990,912 216,160,997
April 1,141,932 545 | 5,633,628,589 | 6,775,556,054 225,851,868
MA.usnsreresenneeronnns| 722,822,886 | 6,748,716,030 | 7,471,538,916 241,017,384
JURC erseesesereemmrenene.| 617,485,771 | 6,569,359,824 | 7,186,845,505 239,561,519
JULTrvvmmmseesesssernemeene| 601,783,437 | 7,116,521,472 | 7,718,304,909 248,977,577 .
AUGUSE coversereerenrenene| 810,370,756 | 7,794,967,625 | 8,105,383,381 261,462,528
September...cecsseseassees 186,964,038 7,602,287,409 7,789,201,447 259,640,048
Octob 634,278,228 | 7,275,039,425 | 7,909,317,653 255,139,279
November....ccccunnesees 948,960,690 6,453,947,577 7,402,908,267 246,763,608
DeCember.csscnsersneneers| 993,544,828 | 6,487,807,663 | 7,481,352,491 241,333,951
Total8 euevseromenns.|  8,959,846,128 | 78,733,796,401 | 87,693,642,529- 239,600,116




DAILY PUMPAGE.
Table Showing the Nominal, Maximum, Minimum and Average Daily Pumpage for 1895 and 1896.

NoMINAL. MAXIMUM, MiINIMUM. AVERAGE,
NAME OF STATION.
1895 1896 1895 1896 1895 1896 1895 I 1896
Fairmount ...... 33,290,000 33,290,000 48,407,523 41,963,052 434,960 850,850 20,786,830 24,480,454

170,000,000 | 170,000,600 | 175,580,140 | 170,998,740 | 48,847,790 | 29,800,000 | 188,915,503 | 127,587,557
38,000,000 | 88,000,000 | 81,756,020 | 32,886,592 | 11,528,125 | 10,872,340 | 23,116879 | 25,797,672

Spring Garden

Belmont...oiveerres ooe

98

Queen Lane....eeunieesieneseeccsnsneseanns| 80,000,000 80,000,000 [.e.cerveesersrenennne | 42,119,150 |.vecsreccnsenes o| 1,644,000 |........, sosnesesasess 26,343,698
R XbOToUZH vevvennnnreorssnrssssessnseenes 24,500,000 | 24,500,000 | 22,839,980 | 23,418,140 6,048,240 6,288,770 | 17,029,941 | 17,441,765
Total from Schuylkill...........| 345,790,000 345,790,000 278,683,613 311,385,654 67,759,115 49,455,960 199,848,743 221,651,036
TOCTERSC. evsuveennressarsssssnsesnnssrere 32852081 |.evvemeecsessesess|seesseneresserssesens | sasssnssssnnene senes 21,802,293

FranKFOTd cmvveeuresesssrmsesssenssmneneess| 85,000,000 | 35,000,000 | 18,493,575 | 21,661,928 3,244,220 3920730 | 12,011,930 | 13,923,625

Total from Delaware.......u.... 85,000,000 | 85,000,000 | 18,493,575 | 21,661,923 3,244,220 3,920,720 | 12,911,980 | 13,923,625
Increase ... 8,168,398 |eevreerrenceaseanese 676,510 |wecrererrsnvreriennns| 1,011,695

Total from Delaware and
Schuytkill ...oveeeernenne oeerees 380,790,000 | 380,790,000 | 297,027,188 | 833,047,577 71,008,335 53,376,690 | 212,760,673 | 235,574,661

TICTOASE e vvvverresscsnsssersserases|arsne sevsssssssenses |sesssesenssssrsnseselovorsommessseneseses 36,020,389 22,813,988




Nominal, Maximum, Minimum and Average Daily Pumpage fdr 1895 and 1896—Continued.

L8

NOMINAL. MAXIMUM, MINIIMUM. AVERAGE.
NAME OF STATION, S
1893 1896 1895 1896 1895 1896 1895 1896
Belmont High Service......ccneerenenes|  2,500,0C0 2,500,000 499,290 576,720 48,060 106,800 160,319 268,418
Roxborough High Service........ceus 5,000,000 5,000,000 2,769,920 2,566,030 50,100 356,400 865,322 2,168,626
Mt, Airy High Service.....ceveeesereasns 2,000,000 3,000,000 2,175,000 2,220,000 1,077,500 995,000 1,595,825 1,574,462
Chestnut Hill High Service............ 750,000 750,000 757,680 885,600 29,520 63,960 82,824 52,549
Total High Service.. 11,250,000 11,250,000 6,201,890 6,248,400 1,185,480 1,522,160 2,704,290 4,014,198
IDCrease ....ueiessenssnssssaesrones 46,510 |..evene esneeseesen 426,620 eeerreerecriiinnnnees 1,310,208
Total daily........... orersaen o voone 392,040,000 392,040,000 | 303,427,078 359,295,977 72,188,815 54,808,790 | 215,824,244 239,5:9,159
1ncrease 55,866,899 wenes| 28,764,915
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Volume and Cost of Pumpage, etc., for the years 1886 to
1896, inclusive.

a3 &
5%, | %L
= 8% g
Number of Number of 8 g:=_° E_g Estimated
Year. gallons pumped | gallons pumped 2 & Stimat
to reservoirs. 100 foet high. 838 = § | Population.
238 | 25%
EES = &3
o [&]
28860nreerereerenn 26658,066,5.9 | 46,255,361,203 | $4 13 80 975,000
18T eenenersrrenne 32,426,779,765 |  51,289,948,331 399 89 995,000
37,088,760,428 | 59,483,831,199 449 100 1,020,000
1889nunmreesinne 42518919781 | 69,034,118,434 3 87 10 |. 1,050,000
2890..0c0enecerenen 51,698,508,099 84,501,451,686 305 131 *1,046,000
P W 55,665,648,000 | - 93,490,106,725 2 99 140 1,011,672
2392.ccvvevesvennes 50,787,584,178 | 102,413,373,631 2 68 143 1,142,650
65,352,736,978 | 110,590,708,479 322 150 1,190,493
72,073,7124,238 | 121,199,588,387 348 159 1,288,112
78,775,349,104 | 132,040,954,195 369 162 1,329,957
87,693,612,520 | 161,776,711,713 343 168 1,421,802

# United States Census. City Census.

Tests of Pumping Engines.

On April 10-11, one of the two vertical triple-expansion
high-duty pumping engines built by the Holly Manufac-
turing Co., at Spring Garden Pumping Station, was tested
by Mr. D. A. Decrow, expert for the builders, and Prof.
H. W. Spangler, of the University of Pennsylvania, expert
for the City.

During September, one of the four 20,000,000 gallon
vertical triple-expansion high-duty Southwark engines at
Queen Lane Station was subjected to a 30 days fuel duty
test by Mr. John E. Codman, Chief Draughtsman of this
Bureau, and, inasmuch as the results of this test were satis-
factory neither to the City nor to the contractors, a 24-
hour heat-unit duty test, as provided in the specifications,
was made November 27-28, under the auspices of Professor
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Spangler, for the City, Mr. Edward T. Child, for the
builders,and Mr.John Birkinbine, selected by the other two
experts.

- The results of these tests are found in Appendix H.
They show a substantial compliance with the requirements
of the specifications.

Fairmount Pumping Station.

" The turbine wheels at Fairmount are, year by year, los-
ing in usefulness as the steam pumpage from the river
increases, for this already leaves, as a general rule, insuffi-
cient water for the operation of the turbines except in
times of flood, and the quality of the water is then such
as to render it desirable to restrict the pumpage as much
as possible.

The foul condition of the Schuylikll river below Fair-
mount Dam, mentioned in my report for 1895, continued,
during last summer, not only unabated, but, if anything,
aggravated by the natural increase in the quantities of
filth discharged into the river.

Spring Garden Puinping Station.

The break in the pumping main at Spring Garden Sta-
tion, on July 1, followed, five days later, by a break in
4 supply main near Thirty-third and Oxford streets, both
breaks bringing great quantities of earth and gravel to the
doors of the Spring Garden Pumping Station, demon-
strated very forcibly the efficiency -of the simple expedient
adopted by Mr. Hand, General Superintendent, of con-
structing low walls or dams in front of most of the open-
ings in the walls of the older or upper house at Spring
Garden Station.

In previous experiences of this kind, the pump-wells at
the station have been more or less completely filled up with
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the rubbish brought down by the escaping water, and the
operations of the pumps stopped until the pump-wells
could be freed of these accumulations. On the two occa-
sions mentioned, however, thanks to the presence of the
dams referred to, no trouble worth mentioning was expe-
rienced beyond the accumulation of rubbish in the grounds
surrounding the station.

The introduction of new dynamos and engines for the
electric lighting of Spring Garden Station constitutes a
marked improvement in a minor but important matter.
The dynamos and engines formerly used at that station are
now doing good service at the Queen Lane Works.

Queen Lane Pumping Station.

It is hoped that the unsatisfactory action of the Queen
Lane pumps, which appears to be due to the presence of
air carried to them by the suction mains, may be obviated
by means of a modification in the air chambers, which will
shortly be applied experimentally, and that it may thus
be rendered unnecessary to resort to the costly expedient
of altering the suction mains or replacing them with brick
or masonry conduits.

For some time after the pumps were put in operation,
it was found impossible to keep a sufficient supply of air
in the air chambers on the force main, and, as a conse-
quence, the column of water in that main was subjected
to such pulsations as produced serious strain on the joints
of the main.

Arrangements were at once made with the builders for
a compressor for forcing air into the air chambers on the
force main and since this was done no further trouble has
been experienced.

The grounds surrounding the station are still in un-
sightly condition, but it is proposed to put them in proper
shape early in the coming season. Plans for this work
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have already been submitted by General Thayer, Chief
Engineer and Superintendent of Fairmount Park.

Frankford Pumping Station.

Mr. Hand, General Superintendent, in his report, Ap-
pendix B, calls attention to the fact that the Southwark
Engine, No. 3, at Frankford Station, originally designed
as a 15,000,000 gallon compound engine and put in opera-
tion as such on August 1, 1894, is still in the hands of
the builders, having been run at intervals only, while
the builders have been endeavoring to perfect a hydraulic
attachment for the direct operation of the pump valves.

Mr. Hand recommends that the contractors be now re-
quired to deliver to the City an engine which can be ac-
cepted in accordance with the provisions of the original
specifications and contract; and, unless the builders can
demonstrate the probability of an early and satisfactory
completion of their efforts to improve the valve motion, I
shall be reluctantly compelled to endorse Mr. Hand’s sug-
gestion.

The long delay of which Mr. Hand very justly com-
plains, has been submitted to in the hope of realizing the
promise held out by the builders that the capacity of the
pump would be increased, by the proposed changes, from
15 to 22 million gallons per day, and, if this can be ac-
complished, it will certainly be a most desirable consum-
mation. On the other hand, it is not right that the City
should be longer delayed in obtaining possession of this
pumping engine, which is needed for the supply of its
district. -
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RESERVOIRS.
Total Contents of Reservoirs in Millions of Gallons.
1895-1896.
1895. : 1896. l Tncrease.
Nominal Dec. 81st 1,418 | Dec. 81st.. .... 1418
Maximum iDec. 31st.. ... 980 | July 25th...... 1,033 53
MIDIDRD. oo ceeeensrensenes 1Aug. B18tenen.. 608 | Feb. 9th....... 612 | 4

!

Fairmount Reservoir.

Under the direction of Mr. Hand, General Superinten-
dent, a very important and much needed improvement has
been made at Fairmount Reservoir, in the repair of the
inner lining of the main banks and of most of the division
banks. These formerly presented a most unsightly collec-
tion of linings of many different kinds and mostly in quite
dilapidated condition. They have now been given a hand-
some concrete finish, and the earthen banks themselves
have been thoroughly repaired.

Queen Lane Reservoir.

The improvements carried out in Queen Lane Reservoir
during the latter part of 1895, comprising the construction
of a concrete footing wall under the toe of the inner
slope around the entire circumference of the south basin,
and the sealing, with asphalt, of joints and cracks in the
concrete slope and floor linings in both basins, resulted
in a diminution of about 50 per cent. in the leakage from
the basins. This partial asphalt treatment of the slopes
also perfectly accomplished its purpose of preventing the
further washing out of the clay lining from behind the
concrete slabs by the infiltration of rain or other water
through the joints between them.
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It became apparent, however, during the warm weather
of the early part of 1896, that the asphalt thus added, re-
maining exposed to the extremes of heat and cold of our
climate, could hardly be counted upon to remain in good
and efficient condition, and the excellent results from the
construction of the concrete footing wall in the south basin
made it evidently desirable to improve the north basin in
the same way.

A contract was accordingly entered into with the Alca-
traz Paving Co. of Pennsylvania, for the construction of
a concrete footing wall in the north basin, and this work
was begun on September 21 and completed on Novem-
ber 6.

As stated in my report for 1895, referring to the south
basin, “ The clay taken out in excavating the trench was,
“in accordance with the recommendation of the report,
“spread upon the floor of the south basin, in order that
“any water percolating through that floor might carry
“particles of this clay with it, and thus gradually close
“any pores which afforded them passage.”

This treatment, although the clay obtained from the
trench sufficed to cover only about two-thirds of the floor,
brought about a materal diminution in the leakage through
the floor in the south basin.

The effect of the concrete footing wall, placed under
the toe of the inner slope of the south basin in 1895, in
forcing the bottom leakage down to a lower level, was
‘quite marked prior to the commencement of the thorough
relining. Previous to the construction of the footing wall,
the leakage which appeared in the pipe-trench on Thirty-
second street, south of the reservoir, had oozed from the
walls as well as from the bottom of the trench, but after
the construction of the footing wall it appeared only on
the floor of the trench, besides appearing later and under
greater heads than before.
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Asphalt Lining.

The following specifications for the relining of Queen
Lane Reservoir were prepared during 1895 :

1st. A lining of melted asphalt.

2d. A double lining of melted asphalt, with burlap be-
tween the two coats.

3d. A three-inch lining of asphalt concrete.

4th. A water-tight lining, the method of treatment to
be submitted by the bidder.

Among the propositions submitted by bidders was one
from the Vulecanite Paving Company for 2 inches of as-
phalt concrete on the floor and two coats of melted as-
phalt, with burlap between them, on the slopes, the slope
lining to be covered with a single coating of hard brick
laid flat and dry. This proposition was accepted, and on
July 24 and October 30, contracts were executed for the
relining of the south and north basins, respectively.

The estimated quantities and the prices bid are as fol-
lows :

NORTH BasIN, SOUTH Basix. TOTAL.

1
27,682 !81 40 | $38,754 80 | 55,942 = $78,318 80

77,745

I
8q. yds. |Price. Cost. l Sq. yds. }Price. Cost, 8q. yds. Cost.,

Slopes....| 28,260 :$1 40 | $39,564 00

Floor....| 91,418 | 115 | 105,130 70 115 | 89,404 45 | 169,161 | 194,535 15

119,678 |.ceeeenee $144,694 70 | 105,425 ‘ ......... $128,159 25 | 225,103 | $272,858 95

The specifications will be found in abstract in Appen-
dix J.

The contractors erected, at the foot of the outer slope
near the east end of the division bank, an elaborate appa-
ratus for the preparation of asphalt concrete, including
the heating of the stone, the melting of the asphalt and
the mixing of the two. The ingredients, on leaving the
mixer, were received in iron barrows and hauled to the
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mouth of a vertical iron shaft which emptied into carts
traveling upon the floors of the basins.

The triangular prism of asphalt and sand, with which
the corner between the slope concrete and the upper edge
of the finish to the new concrete footing wall was filled
out in 1895, was found quite dilapidated, especially where
it had been exposed to continued sunshine. It was re-
moved, in order to secure a square bearing for the footing
course of the brick work on the slopes, and the finish of
the concrete footing wall also cut down to such an extent
as to afford a full and square footing for the brick work.

In order to proceed with the application of the asphalt
concrete to the floor, under the new contract, it was of
course necessary to remove the clay which had been taken
from the footing-wall trench and spread over a part of the
floor. It was accordingly deposited upon the outer bank
on the south side of the reservoir, where it has since been
utilized in reconstructing the outer slopes.

‘As in our earlier practice, we adhered strictly to the
rule of treating all concrete surfaces with a priming coat
of asphalt dissolved in benzine, before applying the melted
asphalt or asphalt concrete, and the priming coat was al-
ways allowed to dry thoroughly before either of the other
coats was added to it.

Reconstruction of Slopes. Retaining Wall.

In the report made by Mr. Rudolph Hering, Major C.
W. Raymond and myself, August 5, 1895, and printed
in Appendix H, to my report for 1895, we recommended,
in order to prevent washing and sliding of the exterior
slopes, that their inclinations be diminished to a slope of
two horizontal to one vertical, extending the base of the
cmbankment over a portion of the sidewalk where it is
practicable, and elsewhere resorting to a retaining wall.

The greater portion of this work has been done, under

7
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contract with Mr. Michael McManus, (for specifications,
see Appendix J), who has, during the year, constructed all
of the wall with the exception of that near the stairways
at the east and west ends of the division bank, and has
also carried out the flattening of the slopes, leaving them
over-filled for dressing and sodding after the opening of
spring.

‘When finished, the slope will be 2 to 1 on all portions
of the bank exceeding 10 feet in height, except a portion
of the south slope, where the steepest slope will remain,
as now, about 1.60 to 1, and where, owing.to the presence
of the concourse, the bank, as constructed, is several times
its normal thickness. Here, also, the height is very con-
siderable, so that the expenditure for giving a 2 to 1 slope
seemed to be greater than would be justified by the benefit.
secured. .

The retammg wall is built of stone from \4[r McManus s
quarry on Rittenhouse street, Germantown, and it will go
far toward improving thev»&ppearance, of the structure as a
whole. '

The specification (Appendix J) called for a coping of

4-inch North River blue stone, which has long been stand-
ard in the Bureau; but, in view of the desirability of im-
proving the appearance of the reservoir, it was afterward
decided to adopt a coping more nearly in harmony with
the appearance of this handsome wall.

Specifications (Appendix J) were accordingly drawn for
a dressed stone coping, and bids were opened November
27. 'The contract for the coping has not yet been awarded.

Drain.

A drain, to surround the entire reservoir for the purpose
of carrying off any subterranean leakage, was recommended
in the report of Mr. Hering, Major Raymond and myself,
and a specification for it (Appendix J) was prepared, but
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the drain has not yet been constructed, and no contract
for it has been awarded, although bids for the work were
received and opened March 26, the advisability of con-
structing the drain not having been fully determined upon.

Grouting of Brickwork on Slopes.
For'a similar reason, no contract has been awarded for
grouting the surface of the brickwork in either basin.
Bids for- this work were opened November 27.

Brick Lining on Slopes.

The bricks used in lining the south basin were hard
vitrified shale bricks made from the new red shale or sand-
stone at the works of Messrs. McAvoy & Son, near Perkio-
men Junction, and, by reason of their great hardness, den-
sity and weight, they form a most satisfactory lining.

Unfortunately, the contractors found it impracticable to
obtain a supply of these bricks suffieient for, the lining: of
thé north basin during last season, and submitted,.in lien
of them, 4 very excellent pressed clay brick, made bjr
Messrs. Murtha & Earley, in Philadelphia. '

After careful comparison of the two kinds of brick, and
after visiting both brickyards and examining the processes
of manufacture, I accepted, in accordance with your in-
structions, the clay bricks, and the north basin was, ac-
cordingly, lined with them. These came, chiefly, from the
yard of Messrs. Murtha & Earley; but a few bricks, of
still finer quality, from the Philadelphia yard of Messrs.
McAvoy, were used.

The specifications provide that, in advance of the brick

| lining of slopes, the asphalt already laid should be treated

with an additional application of the priming coat, con-
sisting of liquid asphalt dissolved in benzine. This was
intended to soften the asphalt sufficiently to create a bond
between it and the bricks laid upon it. The treatment
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worked satisfactorily in the south basin, where it was ap-
plied during the warm weather, but failed to give satisfac-
tory cohesion in the north basin, where the work was done
during cooler weather, and where the lighter and more
porous clay brick was used.

The contractors, after some investigation, submitted a
Russian liquid asphalt, which, after satisfactory reports
from Dr. Samuel P. Sadtler, Chemist, was allowed to be
used in place of the priming coat. It has given very sat-
isfactory results.

Completion of South Basin. ‘
Early in September the workof relining the south basin
of Queen Lane Reservoir was completed, and on September
10 the water was turned into that basin.

- Stoppage of Work in-North Basin.

‘Early in September the work of relining the south basin
(;iviﬁg to the approach of winter. The slope work had
been completed, but about one-third of the floor remained
to be covered. The contractors carefully protected the ex-
posed edges of the finished floor work with a heavy coat
of melted asphalt, and on December 15 water was turned
into that basin.

Leakage under Division Bank during Repairs.

In June, after the south basin at Queen Lane Reservoir
had been emptied for repairs, and while there were from
15 to 17 feet in the north basin, it was discovered that a
little water was finding its way from the latter under the
division bank, and beginning to appear on the concrete
floor of the south basin, not only close to the division
bank, but also, to some extent, as far as the stop-house.
Most of this was near the east side of the reservoir.



99

. The depth in the north basin was therefore diminished,
and these evidences of leakage disappeared.

As already stated, however, the floor lining of asphalt
concrete in the north basin had not been finished, when
winter set in and water was turned into the basin We have,
therefore, maintained the south basin at a depth greater
than ‘that in the north basin; for leakage from the north
basin, under the division bank, would now attack the
asphalt éoncrete floor lining of the south basin from below.

Results of Repairs.

The greatest d'eI.)th carried in either basin prior to 1897,
was about.17 feet, but on January 21st of the current
year, the depths had reached 23 feet 2 inches and 20 feet
8 inches in the south and north basins respectively, with
little, if any, greater indications of leakage in the neigh-
borhood than when the basins were empty. As the basins,
however, were in constant use, it was of course 1mposs,1ble
to determine the existence or the extent of leakage by
means of observations of the water surface in the basins.

Our practice is to pump into the south basin and to draw
off from the north basin. All the water drawn must,
therefore, flow through the pass pipes from the south to
the north basin. All possible use is thus made of the ex-
isting facilities for sedimentation.

Utilization of Reservoirs.

During the repairs of each basin at Queen Lane Reser-
voir, a considerable depth of water was kept in the other
basin, and this was utilized, as described in detail in the
report of Mr. Fuller, Assistant in charge of Distribution,
for the relief of the larger portion of the direct pumpage
district, which, by this means, was restricted to that por-
tion of the City bounded by Broad, Jefferson and Callow-
hill streets and the Schuylkill river.
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It was not, however, practicable to refrain entirely from
direct pumpage during seasons of turbid water, until after
the close of the year.

Then, when the depth had reached its maximum (23
and 21 feet respectively), the river became greatly fouled
by mud, and afterwards by anthracite coal dust brought
down by heavy rains, and the experiment was tried of
entirely stopping direct pumpage and supplying the whole
of the “direct pumpage district,” from Queen Lane Reser-
voir, the pumpage into the reservoir from Queen Lane
Station being also discontinued. Pumpage into East Park
Reservoir was also greatly reduced. This was the first
time during my administration, that the conditions have
warranted such use of the reservoirs.

The result was a supply of relatively clear water to the
district and a very rapid drawing down of the reservoir.

The same experience was repeated during the current
month, beginning with 19 feet 3 inches and 17 feet 4
..inches in the south and north basins respectively, on the
6th instant. Not having had time to restore the depth
before the second visitation of turbid water was upon us,
we were compelled to resort again to pumping before the
river had cleared.

In order to be able to restore the desired depth of water
in the reservoir, after thus drawing it down for the supply
of the district during the seasons of turbid water, we have
resorted to the expedient of running three of the pumps,
instead of two, keeping them, for the present, somewhat
below their full capacity. Thus far, the experiment has
resulted in no damage to the pumping main.

Suit for Recovery of Retained Percentage.

On December 12 this suit was decided in favor of the
contractors, with interest, $14,339.15. The City Solicitor
filed application for a new trial, but this was refused.



101

- Experiments with Asphalt.

In connection with the application of asphalt in relining
the Queen Lane and Roxborough Reservoirs, experiments
were instituted with a view to ascertaining the power of
asphalt to resist the percolation of water. The exigencies
of the service prevented any very elaborate preparations
for the purpose, and the experiments were therefore neces-
sarily somewhat crude.

The first experiment was made with five single bricks.
one of which was left untreated and the other four treated
with two, three, four and five coats, respectively, of Ber-
mudez asphalt, applied by dipping the bricks into melted
asphalt-and allowing each coat to cool before the next was
applied.

The bricks were then placed in water, first under the
natural atmospheric pressure, and afterward under a pres-
sure of 21 pounds to the square inch, which corresponds
to a head of 48.44_,feet of water, or more than 18 feet
greater than that intended for Queen Lane Reservoir.

The results, shown in the accompanying diagram, ‘indi-
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Absorption of water by bricks coated with pure asphalt.
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cated, as was expected, that the rate of absorption through
the asphalt coating was, in general, inversely proportional

1
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to the number of coats, particularly under atmospheric
pressure. Under a pressure of 21 pounds per square inch
some irregularity appeared, the brick with three coats ab-
sorbing water more rapidly than that with two coats. At
the end of 75 hours the brick with three coats had absorbed
as much water as the uncoated brick, nearly 850 grammes,
while the other three had absorbed between 260 and 280
grammes. ‘
.In the case of the brick treated with three coats, the
rate of leakage during the first two hours, under 21 pounds
pressure was, 1.26 inches per day, but that of the other
specimens was very considerably less than this. .

These results were so widely at variance with what we
had previously been able to learn respecting the behavior
of asphalt, and so startling, in view of the intended use
of that material for relining the reservoir, that it was
thought advisable to make tests under conditions more
nearly resembling those obtaining in the reservoirs.

We accordingly experimented with three cement con-
crete slabs, treated with preparations of Bermudez asphalt.
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Percolation through asphaltic linings on cement concrete slabs

These slabs had been submitted by the Pennsylvania As-
phalt Paving Co., as samples, accompanying their bids on
the relining of reservoirs. They were subjected to a pres-
sure of 13 pounds per square inch, corresponding to a
depth of 30 feet.
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The results of these tests are shown in the accompanying
diagram, from which it will be seen that the greatest rate
of leakage through these specimens was 0.035 inch per
day and the minimum 0.0104 inch per day, with an aver-
. .age of about 0.025 inch per day.

That the results of the experiments with the concrete
blocks are the more reliable, is indicated by our subsequent
experiments already described, with the asphalt lining of
the Queen Lane Reservoir itself.

In order to conduct further experiments upon the be-
havior of different linings of concrete and asphalt, an appa-
ratus for the purpose has been fitted up at the Spring
Garden Pumping Station.

"' New Roxborough Reservoir.

In 1895, the following specifications for the relining of
the new Roxborough reservoir were prepared :

1st. A lining of melted asphalt. .

2d. A double hnmg of ‘melted asphalt with; burlap be-
tween the two coats, . ‘

8d. A water-tight lining, the method of treatment to be
submitted by the bidder.

Among the propositions received under the third of
these specifications, was one from the Alcatraz Paving Co.
of Pennsylvania, for 1} inches of asphalt concrete on the
slopes and floor, and under this proposition the company
was authorized to begin work in the north basin. The
quantities, together with the corresponding pro rata costs
under the lump sum bid, are as follows :

Lump sum bid $138,031.46 approximately $1.28% per sq. yd.

. NORTH BasIN. SoUTH BASIN, TOTAL.

Sq. yds. Cost. Sq. yds. Cost. 8q. yds. ] © Cost,

1
15745 | $20,240 14 | 15,800 | $20,310 84 | 31,545 | $40,550 98
36,720 | 47,214 99 | 89,102 | 5026549 | 75831 | 97,450 48
|

52,474 | $67,455 18 54,902] $70.576 33 | 107,376 | $138,031 46
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In the fall of 1896, the company erected an elaborate
plant for the preparation of asphalt concrete, near the east
side of the north basin, and, before the work was stopped
by the winter, had laid about 260 square yards upon the
floor. .
The contractors began operations by taking bricks out
of the existing lining at short intervals, for the purpose
of securing a sufficient bond between their proposed as-
phalt concrete lining and the brick-work of the slopes.

An examination of the openings thus made developed
the fact that, under the brick-work, the clay puddle lining
bad, in many places, been washed out to a serious extent.
Accordingly, as stated in Mr. Hand’s report, the spaces
thus left under the brick lining were thoroughly grouted.

Water was turned into the basin on December 22, and
by January 16th of the present year had reached a depth
of 11 feet, but at this depth leakage, to about the same
extent as had hitherto occurred, appeared in the meadow
northwest of the basin. We, therefore, refrained from
further increase of the depth.

Distribution.

In commenting upon the unfortunate effects of the lack
of appropriations for extensions and improvements, I have
already referred to the pressing necessity for the improve-
ment of our distribution system.

Venturi Meter.

Under the charge of Mr. A. J. Fuller, Assistant in
Charge of Distribution, careful experiments have been
made with a view to determining the reliability of the
Venturi Meter, reference to which, as a means of measur-
ing the flow in large pipes, was made in my report for
1895. Detailed accounts are given in Mr. Fuller’s report,
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Appendix C, as also in Appendix K, which contains a re-
port by Professor H. W. Spangler, of the University of
Pennsylvania, on experiments made by him and by his
students upon the 48-inch Venturi at Wentz Farm Reser-
voir, in connection with the measuring weir established at
that place.

. The' Venturi Meter, in itself, is, by reason of its sim-
plicity and accuracy, a most valuable instrument for the
measurement of flow in such cases. The principal diffi-
culty experienced by us in connection with it has arisen
from the complicated registering apparatus by which the
indications of the meter are recorded. It is hoped that
the substitution of mechanical for electrical driving ma-
chiner& for the registering apparatus may be found to

_obviate much of the trouble.

Pitot Tube.
Owing to difficulties in obtaining satisfactory indications

from the Pitot Tube, but little progress has been, made in

our investigations with that instrument. They will, how-
ever, be continued, and we shall seek to overcome the
difficulties encountered ; for, if it can be made to give
reliable results, it will form a valuable addition to our
means for the measurement of flow.

Machine for Tapping Large Mains Under Pressure.

The use of the tapping machines by which connections
may be made with large mains full of water and under
pressure, without stopping the flow, has been fully justified
by the results, the service through the full main being
continued and the consumers supplied from it while the
connection is being made.

Extension of Supply to Lawndale, Fox Chase, etc.

On February 6th I visited the Wentz Farm Reservoir
with Messrs. Hand and Fuller, in order to ascertain what

pone
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arrangements had best be made for a supply to Lawndale,
which lies just north of the reservoir.

As stated in Mr. Fuller’s report, a 20-inch supply main
and a 12-inch service main have since been laid in Oxford
pike from the reservoir for this purpose, but the head
obtained from the reservoir is insufficient for a satisfactory
supply. This will be much improved by the operation of
the intended high-service pumping station at the reservoir.

On November 19, the Water Committee of Councils
reported favorably, with recommendation for reference to
the Finance Committee, an ordinance ordering the con-.
struction of a high:service pumping station near Wentz
Farm Reservoir, for the supply of Fox Chase, Bustleton,
and other places in the northeast section of the City.

Comparison of Conditions Relating to the Distribution.
1895-1896. Mains.

1895, 1896. ‘ Increase. l Decrease.
Service mains, 3 to 16 inch... 169,534 | 158,496 |.... 11,038
+ | Supply mains, 12 to 43 inch.. .. 9,022 20,305
[
; Pumping mains, 20 to 48 inch......... o 4,792 1,151 [oererenreeenen : 3,641
E Connections and miscellaneous work..... 25,947 16,797 |..covevrunnanee 9,150
Totals in feet...iivnnnsercsnerecienseneas 209,295 196,839 11,373 23,829
Relaid, 4 to 48 inch 31,063 | 71,189 | 40,126
. i Miscellaneous repairs, 4 to 48 inch......... 8,706 5,864 [iieiinreranenns 2,842
% Taken up, 2 to 48 inch........ rereeennresaneaneas 23,959 60,586 36,627
& | Lowered, raised, shifted, 4 to 30 inch...... 7179 6,759 [currerurerens 1,020
I .
I Totals in feetu....ccrreeammssriraaenneans 71,507 144,398 76,153 3,862
Pipe cut off and abandoned, 8 to 16 inch........ 10,091 14,172 4,081
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Pipe Laid by Property Owners under Ordinance of Councils
dated June 19, 1890.

1895, 1896, Increase. | Decrease.,

6-inch pipe 12,550 7842 |evievecenrciranns 4,708
8-inch pipe PR T T OO 2,169
Totals in feet.... 14,719 7,842 |evverrieens T 6,877

Work Performed in Connection with Construction of Electric

e Railway.
. RN
Y ‘ 1895. ‘ 1896. Increase. | Decrease.
Pipe laid 17,503 5,998 |iveevrireerveenns 11,505
Fire hydrants 119 11 . ossnasrons 108
Service conNeCtion.. vevereeses cvereersereres | 1,649 -7 I I 1,565
|
Meters. T i
R 1895. 1896, Increase. | Decrease.
Meters in use. 1,253 1,330 ‘ ) g

Number of Duwellings and of Pr'inc'iz.)al Appliances for the
use of City Water.

1896. 1896. Increase. | Decrease.
Dwellings wlth water.......... ensenssneenes| 205,218 211,722 6,509
Dwellings without water......... eesssasasas 12,579 12,559 |ieeeeriiennan 20
Water closet: . 155,199 170,039 14,840
Baths, 138,650 145.840 7,190
Wash paves 717,552 81,098 8,546
Basins and sinks 74,497 78,681 4,184
Urinals 4,564 4,686 122
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Sewage from House of Correction, and Water Supply
for County Prison.

On September 5, I visited, with Mr. Hand, General
Superintendent, the House of Correction and the County
Prison, near Holmesburg, in order to form an idea as to
the extent of sewage pollution due to the former and as
to the advisability of supplying the latter with water from
the City’s mains. o

Taking a boat at the Frankford Pumping Station, we
rowed up the Delaware and the Pennypack creek to the
House of Correction, examining the sewage outfall and the
general conditions there, and then proceeded to the County
Prison, where we examined the existing arrangements.

As a result of this visit I arrived at the conclusion that
the sewage of the House of Correction, as we observed it,
was insignificant in quantity relatively to the volume of-
other sewage discharged into Pennypack creek, and that,
so far as the City’s interests were concerned, it mattered:
little whether a supply of: water were furnished to the
County Prison by this Bureau or a supply taken from the
works of the Holmesburg Water Company in accordance
with a proposition made to the prison authorities by that
company.

To supply City water to the prison would involve the
laying of a main a little over two miles in length from
our pumping main at Robbins street, at a cost estimated
at $15,000 for a 10-inch pipe, and the cost of this would
approximately offset the higher rates necessarily charged

«by the Water Company.

On September 8th, I visted the prison, in company with
a Committee of Councils, for the purpose of further study-
ing the matter.

On September 10 the Water Committee decided in favor
of laying a main to supply the prison, but this action was
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afterward reversed by Councils and a contract was entered
into with the Holmesburg Water Company for a supply
of water in accordance with its proposition.

Electrolysts.

I am glad to be able to report that, as in previous years,
no well established case of injury to our water pipes by
reason of electrolysis has come to our notice, thanks to
the efficient regulations of the Electrical Bureau.

' ‘Second District Yard.

In Mf. Fullér’s report you will find reference to a prop-
osition to increase the area occupied by the Second District
yard at 918 Cherry street, by the purchase of adjacent
propertles This enlargement of the facilities of the Sec-
ond District is greatly needed, and I trust that means may
be found for brmgmg 1t about.

RS .

f‘ Otmsumptwn and Wast’e Vo
The fact that our average’daily pumpage has already,
for several years, e¥ceeded the minimum daily flow of the
Schuylkill, must, I think, soon compel serious attention,
on the part of Councils, to the question of the general in-
troduction of meters, by which, it is safe to say, our con-
sumption could, by the mere elimination of reckless waste,
be reduced one-half. Such extension in the use of meters,
however, will require an improvement in our means for
testing them. Indeed, such need has been a very pressing
matter for some years past, and, even if we are to proceed
upon the small and insufficient scale which we have for
some time followed, we should at once be provided with
a proper and suitably equipped building for the testing of
meters. .

The average daily per capita consumption in 1896 in-
creased from 160 to 172.2 gallons per head per day, and
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-even much higher rates have been observed in certain cases
by means of the Deacon Waste Water Meter.

Proposed Ordinance Extending the Use of Meters.

In Appendix L, I submit a sugested form of ordinance
looking to an extension of the use of meters.

The existing ordinances prevent the introduction of
meters into manufacturing establishments unless with the
consent of the owners, and no provision is made for their
introduction into residences.

In the proposed ordinance, the Director of the Depart-
ment of Public Works is instructed to place meters upon
all manufacturing establishments and upon other connec-
tions using large quantities of water, and, with the consent
of the owners, upon private residences.

It is probable that private residences consume at least
‘90 per cent. of all the water pumped by the City, and the
use of the meter in them is therefore far more important
than in manufacturing establishments. It is believed that
if the use of the meter in residences, with the consent
of the owner, is permitted by Councils, it will soon be
discovered that any careful resident can save money by
having his water supply measured and charged by meter
rather than by schedule rates.

Under schedule rates it is of course necessary to charge
the provident and conscientious taker with more water than
he uses, in order to reimburse the City for waste on the
part of the careless and unscrupulous.

So long as the meter rate is kept, as now, approximately,
such as to charge the water at cost, objections to the use
-of meters can come only from those who seek to get from
the City more than they pay for.

Efficiency of Meters in Reducing Waste.
The effect of the use of meters in reducing the waste
of water is well shown in the accompanying table, giving
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the experience of the water company supplying the City
of Lexington, Kentucky. The results are shown graphi-
cally in the accompanying diagram.

Scale for consumption in gallons, and for No. of Meters.
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Effect of Use of Meters on the Consumption of Water,
Lexington, Ky., 1886—-1895.

o3 ~5‘§ 2
- -%c §§ ‘5. ?t% Con“:gll:;):lion 'é.?-
Year. &% &5 S g 8= in o &
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33 238 271 12 137,445,250 1,389

103 264 367 28 159,438,385 1,190

209 271" 480 44 175,208,473 1,000

344 267 611 56 211,128,133 947

486 254 740 65 284,791,285 1,165

659 239 898 73 288,159,700 874

829 230 1,059 78 | 30 ,871,618 762

942 216 1,158 81 343,510,576 814

1,025 217 1,242 83 347,994,810 787

1,100 223 1,328 83 410,664,795 850

Construction and Repair Shop.

I respectfully endorse the recommendation of Mr. James
H. Dean, Superintendent of the Construction and Repair
Shop, that a wagon entrance to the rear of the shop be
constructed.

It is also very desirable that the gravel mound on the
rear of the lot be graded down and carted away, and a
fence constructed on that side of the lot, in order to put
a stop to depredations and to the use of the lot by dis-
orderly persons.

QUALITY OF SUPPLY.

The City’s Typhotd Conditions.
In “Engineering News,” of March 19, the following
statement appeared, under the heading, “The Proposed Ex-
periments on the Filtration of the Philadelphia Water

Supply.”
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“ Many a person throughout the country remembers
the ¢ Philadelphia fever,” contracted by himself or some
relative or friend during the Centennial. * * ¥ Since
1876, as before, Philadelphians have suffered with typhoid,
and hundreds of deaths have been caused by the disease.
* % % % The death roll from typhoid, caused by im-
pure water, has reached a length that calls for a change.”

Believing that this statement might act injuriously and
unjustly to the interests of this City, I addressed the editor
of “ Engineering News ” as follows, and my remarks were
printed in the issue of that journal of March 26th:

“While each of these statements is in itself literally and
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Fig. 1.—Typhoid Fever Mortality per 100,000 of Living Population, in
Philadelphia, 1861 to 1895, Inclusive,

strictly true, they tend, when taken together, to convey
the erroneuos impression that the conditions obtaining in
1876 have continued unabated, or even intensified, ever
since.

“To show that this is far from being the case, I submit
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Lierewith, a diagram, Fig. 1, compiled in this Bureau from
the reports of our Board of Health, and showing, for each
year from 1861 to 1895, inclusive, the number of typhoid
deaths for each 100,000 inhabitants.

“As you will see, the Centennial year of 1876, like the
four years of the civil war, marked an altogether excep-
tional state of affairs.

“In both cases our actual population was swelled by a
very large influx of non-residents, who do not figure in
the divisor used in obtaining the quotients plotted in the
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Fig. 2—Typhoid Fever Mortality Fig 3.—Percentage of Typhoid
in the District supplied, before Cases Proving Fatal in Philadel-
and after Abandoning the Deia- phia from 1886 to 1895, inclusive.
ware Pumping Station.

diagram. It is needless to point out that the condition
of those who were thus added to our numbers during the
war was highly favorable to the development of an ab-
normally high typhoid rate; and this was also the case,
though perhaps to a less degree, during the Centennial.
Our visitors, as well as our citizens, by reason of the
fatigue incident to arduous sight-seeing, rendered them-



115

selves an easy prey to zymotic disease; overcrowding was
the rule, even in private dwellings, to say nothing of the
hundreds of hotels and boarding-houses improvised for the
occasion. The summer was an exceptionally hot one, and
- it is alleged that, in spite of the vigilance of our health
authorities, gross violations of sanitary laws occurred within
the exhibition grounds themselves.

“Under these circumstances it is not strange that in 1876
there were 92 typhoid deaths per 100,000 of fixed popu-
lation, a very much higher number than has been reached
at any time since the war, and 35 higher than the average
(58) of all the years since 1865, including 1876 itself.

“In the discussion upon the ordinance making an appro-
priation for a filter plant, it was stated, upon the floor of
Councils, that the records of the Board of Health showed
a continuous decrease in the typhoid death rate, and that
this improvement progressed. in the face of a steady de-
terioration in the quality of our water supply.

“The diagram, Fig. 1, shows that, except in the last four
years, the typhoid death rate has increased rather than
diminished, the average for 1880-91 being distinetly higher
than that for 1866-79, and the latter, in turn, distinctly
higher than that for 1861.

“During the last four years, however, the rate has been
much less than at any other time during the 35 years em-
braced in the diagram, and these years have followed cer-
tain notable steps taken for the improvement of our water
supply. I refer particularly to the completion of the in-
tercepting sewer, in 1888, by which a very large amount
of pollution was diverted from Fairmount pool, and to the
final abandonment, in 1890, of the use of the old “Dela-
ware” pumping station.

“In his report for 1889, my predecessor, Mr. John L.
Ogden, referring to the measures taken for the protec-
tion of the Schuylkill supply, enumerates sewers, slaugh-
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ter houses, dwellings, omnibus and car stables, hotels, roll-
ing mills, breweries, gas works, water closets, dye-houses,
paper mills, an oil refinery, the House of Refuge and
Girard College, all of which polluted the lowest or Fair-
mount pool. By the establishment of Fairmount Park
and the construction of sewers, all of this filth had been
removed or turned into the river below Fairmount dam,
at a cost of over $7,000,000.

“The completion of this intercepting sewer, in 1888, and
the final abandonment of the old Delaware pumping sta-
tion, in 1890, are indicated in Fig. 1. The Delaware sta-
tion was in a densely populated district and its intake
drew from the river immediately below the mouth of the
large Gunner’s Run or Aramingo sewer. Its abandon-
ment was marked by an immediate and notable decrease of
typhoid mortality in the district supplied by it, as shown
by Fig. 2, which is plotted from figures given by Dr.
Henry Leffmann, of this City, in the Proceedings of the
Engineers’ Club of Philadelphia, for January, 1893. It
may well be credited with an important share in the strik-
ing improvement shown in Fig. 1 between 1891 and 1892.

“Tt must be remembered, also, that while no municipal
filter has been erected, the pollution of the Schuylkill
water by anthracite coal dust, a feature which I find first
referred to in the report of Mr. Ogden for 1888, has
forced our citizens, and more particularly our keepers of
hotels and restaurants, to a very general use of domestic
and larger filters. It is altogether probable that, by thus
forcing filtration, the “black water” of the last few years
has been a blessing in disguise, improving the quality of
much of the water used for drinking, and thus contribu-
ting, as might have been expected, to the lowering of the
typhoid death rate.

“Another cause of the improvement shown in Fig. 1 may
be found in the increased ability of our physicians to deal
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with typhoid cases. I submit, herewith, in Fig. 3, a dia-
gram compiled from data furnished me by Dr. Wm. H.
Ford, President of our Board of Health, and showing a
nearly continuous decrease in the ratio between the number
of typhoid deaths and the number of typhoid cases from
1886 to 1895. The returns of cases are admittedly de-
fective, but the ratio of defect is probably a constant quan-
tity, and the record may therefore be safely taken as a
* means of comparison.

“For the purpose of comparison I have drawn, upon Fig.
1, a diagram showing the numbers of deaths from “fever,”
including typhoid, per 100,000 persons living, in London,
from 1885 to 1891, taken from the evidence of Thomas
Orme Dudfield, M. D., Vice President (and Past Presi-
dent) of the Society of Medical Officers of Health, and
for twenty-one years Medical Officer of Health for Ken-
sington, before the Royal Commission on Metropolitan
Water Supply.

“A comparison of this diagram with that for Philadel-
phia, shows that the need of filtration is sufficiently evident
without any exaggeration of our city’s typhoid mortality.”

Effects of Insufficiency of Aeration.

Complaints were recently received from West Philadel-
phia and from the Twenty-fifth Ward, Port Richmond,
of an unpleasant smell and taste in the water furnished
to those districts. Samples of the water were immediately
taken in each case, at the intake, at the reservoir and from
several taps in the district, and submitted, for examination,
to Mr. W. C. Robinson, Jr., Chemist of the Bureau of
Health. He found the trouble due to the presence, on
the rivers and reservoirs, of ice, which prevented sufficient
aeration and thus caused the death and decay of vegetable
organisms existing in the water.
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Coal Dust Pollution.

Early in January a heavy flood, extending through the
greater portion of the Schuylkill Valley, brought down
the river immense quantities of the coal dust which accu-
mulates in its bed and in those of the tributary streams,
from the use of water in the washeries, by which the culm
heaps are worked for the extraction of the small marketable
sizes, and in many of the breakers. The water supplied .
to the City was thereby rendered utterly unfit for drink-
ing and indeed for most other purposes.

In June, I visited the Schuylikll coal regions in com-
pany with Mr. J. W. Catharine, Assistant City Solicitor,
the late Mr. Amasa Ely, of this office, and Captain A. C.
Huckey, whose familiarity with the region enabled him
to act as guide.

‘We spent two days in the region, examining the Panther
Creek Valley, the valley of the Schuylkill between Ta-
maqua and Pottsville, and the vicinity of Minersville, visit-
ing many breakers and washeries, and obtaining facts as
to the means taken or neglected for preventing the intro-
duction of the coal dust into the streams.

Reports of this and of two subsequent visits are con-
tained in Appendix M.

As a result of this visit the City Solicitor filed a bill
in equity against certain mine owners, restraining them
from carrying on their operations in such a way as to cause
further pollution of the stream.

At this writing the water is again very deeply colored
with coal dust.

Filtration.

The filtration problem is apparently no nearer a solu-
tion than at the date of my last report. At that time I
urged the appropriation of $250,000 for a practical filter-
ing plant of such capacity as to supply with filtered water
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some district of limited size, in order that the filtered
water might not, as in a merely experimental station, be
allowed to run to waste or return to the river unutilized.
I am happy to say that my suggestion received your cor-
dial endorsement.

Eearly in the year an ordinance making such an appro-
priation, was introduced to the City Councils, and I urged
its passage before the Water and Finance Committees,
stating, with your approval, that such station would be
composed of a number of filtering appliances .of different
kinds, to be selected by disinterested experts, in order that
these might be tested side by side and in actual opera-
tion, while the efficacy of filtration in general would be
shown by the effect of the experiment upon the health
of the district supplied.

The ordinance was reported favorably by the Water and
Finance Committees but, on March 19, it failed of the
necessary two-thirds vote in Common Council, although,
on the day preceding, it had received the endorsement of
the Franklin Institute.

A proposition from the Pennsylvania Sanitation Com-
pany (see Appendix G), to place, over each of our reser-
voirs, filter beds carried upon steel structures, after the
manner of the sewage filtration plant recently installed at
Reading, Pa., and appropriating $3,000,000 for the pur-
pose, was introduced into Councils June 11, and was favor-
ably reported by the Water Committee on October 8, with
a recommendation that it be referred to the Finance Com-
mittee,

On May 20, the Water Committee reported favorably an
ordinance, introduced by Mr. J. Emory Byram, appro-
priating $250,000 for filtration.

I consider it of the utmost importance that such a be-
ginning as that contemplated in the defeated ordinance
should at once be made, in order that we may determine
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to what extent we may properly utilize the waters of the
Delaware River, which flows past our doors in volume more
than four times as great as that of the Schuylkill.

If it can be shown that this water can be rendered per-
fectly satisfactory by means of filtration, we may disregard
the numerous and costly schemes, for supply from distant
sources, which, from time to time, present themselves to
the consideration of Councils.

Recognizing the necessity of improving, as rapidly as
possible, the quality of our entire supply, I am nevertheless
equally impressed with the importance of making haste
slowly, and in no way can this be done better than by the
immediate installation of such a plant as is contemplated
in the ordinance appropriating $250,000 for the purpose.

Notwithstanding that the experience of other cities fur-
nishes good reason to believe that filtration will give us
excellent and perfectly satisfactory water from both rivers,
yet the best treatment for any given case must be deter-
mined by a careful study of the conditions of that case,
and, preferably, by an actual experiment with them upon
a relatively small scale.

‘Whatever we may first do in the matter of filtration
must of necessity be experimental, and every expert in
water works matters in general, and in filtration in partic-
ular, will recognize that it is better to begin with a $250,-
000 experiment than with a $3,000,000 experiment.

It is therefore all the more urgent that no time should
be lost in inaugurating the proposed initial station.

An Ordinance authorizing a loan of $3,000,000 for the
purpose of filtration, received the signature of the Mayor,
December 9, but is inoperative pending a decision on the
question of the power of the City to borrow this money.

For the intelligent application of these funds, when
raised, it is of the first importance that we should proceed
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as early as possible with the installation of a filtration plant
of moderate size.

Report by Mr. Allen Hazen.

During the summer, Mr. Allen Hazen, of Boston, who
is generally recognized as one of the leading authorities
in matters connected with filtration, studied our water
supply system with a view to making a report to the
“Woman’s Health Protective Association,” upon the sub-
jeet.

His report, entitled “A Practical Plan for Sand Filtra-
tion in Philadelphia,” was presented to the Association on
September 1, and by the Association to his Honor, the
Mayor, on September 18. This report is printed in Ap-
pendix N, herewith. In it, Mr. Hazen suggests the con-
struction of sand filter plants on the Delaware below Tor-
resdale, a smaller one just above our so-called Frankford
Pumping Station, and other small beds near the new Rox-
borough and Queen Lane Reservoirs, and on the site of
the proposed Cambria Reservoir in the vicinity of Twenty-
eighth and Clearfield streets, together with one near the
Belmont Reservoir for the filtration of the West Philadel-
phia supply.

Mr. Hazen, assuming that the City must soon awaken
to the folly of its present waste of water and put a stop
to it by introducing meters, estimates, for a maximum
consumption of 195,000,000 gallons per day, in connection
with the existing pumping stations, that the cost of the
sand filtration plants necessary would be $3,391,000, with,
of course, a provisional increase in the cost “in case the
“City is unwilling to bring itself to a reasonable use of
“‘water, and insists on wasting water as at present.”

Estimate of Cost.
In response to a request from Councils, transmitted by
you in April last, I have been in correspondence with many

.
r
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municipalities and corporations employing filtration, with
a view to arriving at a satisfactory approximation to the
cost of filtering our supply.

While this method is simpler than designing a system
of filtration for the City (a task for which, indeed, we
have at present no proper facilities) and probably at least
as reliable, it is one consuming much time and correspond-
ence and other labor, and involving, after all, considerable
uncertainty.

Comparing the most reliable of the data procured, ¥
find that the cost of installation varied, roughly speaking,
between $9,000 and $14,000 (exclusive of land) per mil-
lion gallons of daily capacity, with an average of, say,
$12,000, and the cost of operation (exclusive of interest)
between $1.50 and $4.00 per million gallons filtered, with
an average of about $2.50. In my deductions respecting
cost of construction of sand filters, I have assumed a rate
of 2.5 million gallons per acre per day.

Mzr. Hazen’s estimate for the Woman’s Health Protec-
tive Association, reduced to a basis of 2.5 million gallons
per acre per day, makes the cost of sand filters about
$19,400 (exclusive of land), per million gallons of daily
capacity, and the cost of operation, exclusive of interest
and sinking fund, $4.24 per million gallons.

In connection with the experiments made under his care
at Providence, R. 1., in 1893, Mr. Edmund B. Weston
estimates the cost of construction of mechanical filters at
from $13,260 to $16,350 per million gallons of daily
capacity, and the cost of operation, exclusive of interest,
ete., at $4.52 per million gallons.

Assuming the cost of installation at $15,000 per million
gallons of daily capacity, and the expense of operation at
$3.00 per million gallons, we have the following roughly
approximate figures, exclusive of cost of land and of in-
terest.
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Consumption in Millions of Cost of Annual Expense
Gallons per Day. Construction. ol Uperation.
1896, 2€tUAl...eeeernceerenrsraassassiaranss 283 $3,525,000 $257,325
1896, if metered, 8aY...cccveuverecssses 120 1,800,000 131,400
1910, at presen; rate of increase..... 450 6,750,000 492,750
4910, if metered v vvvenesies scossennns 230 8,450,000 251,850

Visits to Filtration Plants.

During the year I visited the sand filter plant at Law-
rence, Mass., the Sellers Plant at Wilmington, Delaware,
the Morison-Jewill plants at Wilkesbarre, Pa., Lexing-
ton, Ky., and Royers Ford, Pa.; the Warren plant, at
Warren, Ohio; the filter crib (not yet in use), at Alle-
gheny, Pa., and the sewage filtration plant at Reading, Pa.

In June last, T witnessed the very elaborate and exten-
sive filtration experiments which were then being con-
ducted at Louisville, Ky. These were completed some
months ago, but, owing, as I understand, to further inves-
tigations now being conducted by Mr. G. W. Fuller, of
Boston, who was in charge of the Louisville experiments,
the results have not yet been made public. Unfortunately,
the filters which contributed most of the results in this
investigation, namely, the Morison-Jewill, the Warren,
and the Western, are of nearly similar types.

On October 20, I visited Reading, Pa., with members
of the Water Committee of Councils, under the auspices
of Mr. John J. Deery, President of the Pennsylvania
Sanitation Co., and inspected the sewage filtration plant
constructed there by the company.

Bxperiments with Sedimentation.
Early in the year, while the filtration ordinance was
under discussion in Councils, during which it had been
urged that sedimentation would do, for the water, all that
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was necessary, I cut off, from pumpage and from distri-
bution, the smallest basin in East Park Reservoir, and took
samples from it from day to day, submitting them, for
bacteriological and chemical analysis, to Dr. A. C. Abbott,
of the University of Pennsylvania.

Dr. Abbott submitted the following report of his in-
vestigation of the nine samples submitted to him:

Chemical and Bacteriological conditions of Water from the
South Section of the East Park Reservoir.

= PARTS PER MILLION.
DAY AND HOoUR | &
No.of WHEN 59 '
CorrrcrED. | Z9 Oxidiz- NITROGEN AS
Sample. = §_ Total | “gple | Chlo-
s Solids. |Organic' rine. |
S Ni- Free Alb,
March.| Hour, A matter trates. | N. H.g | N. H.,
1 ' 6 | 5p.a. | 8340 | 20100 | 2,696 | 5500 | 0.2234 | 0074 | 0322
2 | 7 { 530 } 2127 | 152.00 | 3088 | 5500 | 0.2234 | 0.084 | 0.230
3 8 580 } 436 | 13100 | 2,745 | 5,500 | 0.2234 |0.08875 | 0.251
4 9 1030 } 525 | 136.00 | 2,941 | 5500 | 02234 | 01000 | 0.3025
5 10 1080 490 | 150.00 | 2549 | 5,500 | 0.2234 | 0.00875 | 0.2568
6 1 10.00 403 | 147.00 | 2,647 | 5,500 | 0.2234 | 00981 | 0.2537
7 13 00 403 | ®146.00 | 3,0000 | 5800 | 0.2234 | Lost | Lost.
8 14 10.00 412 | 14000 | 3,0434 | 5500 | 0.2234 | 0,1043 | 0.2287
9 16 1.0 L 2,3180 | 5500 | 0.2234 | 01356 | 0.1850

The bacteriological results of this examination are shown
graphically in the accompanying diagram, where they are
compared with the effects of filtration in several American
and European cities, showing that while sedimentation pro-
duced, during the first two or three days, a notable diminu-
tion in the number of bacteria in the water, the improve-
ment then ceased, and was, after all, inconsiderable in
comparison with the almost perfect stenhzatlon produced
by careful filtration.
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Dr. Abbott comments as follows upon the results of his

examinations of these samples :
“Each sample deposited a considerable amount of
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“brownish sediment on standing. Microscopic examina-
“tion of this revealed the presence of algae, diatomes, para-
“meciae, bacteria and vegetable debris, besides mineral
matters.

“The capacity of each sample was quite marked, and
“there was little perceptible improvement, the last samples
“being practically identical to the first in this respect.

“Another marked feature of each sample was observed
“in the chemical analyses. In the distillations for both
“free and potential ammonia these bodies were given off
“in such a way as to indicate the presence of urea or some
“other analogous organic body, following very closely the
“phenomenon observed by Dr. Smart, U. S. Army, in the
“distillation of waters polluted with urea.

“ No systematic determination of organic matter by in-
“cineration was made, but from a rough estimate it was
“found to be approximately 33 per cent. of the total solids.”

Referring to the last three samples, Dr. Abbott says :

“The amount of sediment in these three samples is
“somewhat less than in the first six samples submitted
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“for analysis, though the water of each sample shows con-
“siderable opacity, being never clear even after standing
“undisturbed for several days. The continuous evolution
“of ammonia on distillation was again observed in these
“samples as in the earlier ones.”

Further Investigation Needed.

Tn order to obtain further light upon this subject, I wish
to inaugurate a similar set of experiments upon one of the
hasins of Fairmount Reservoir, continuing them through
a much greater leagth of time, perhaps for a year or more,
and under varying seasonal conditions.

Additional assistance has been provided for the bacte-
riological laboratory of the Bureau of Health, and that
branch of the investigation might therefore shortly be
itaken up; but it is most desirable that the chemical exami-
nation should proceed at the same time, and to this end
it is necessary that assistants should be provided for Mr.
Robinson, the Chemist of the Bureau.

With proper aid of this kind at our disposal, very valu-
‘able investigations of our supplies might be made and our
present ignorance respecting them in great measure dis-
pelled. .

It is, for instance, highly desirable that experiments
should be made, similar to those carried on by Professor
Erastus G. Smith, on the Mississippi River water at Daven-
port, Towa, and described by him in his paper presented
‘to the Convention of the American Water Works Asso-
ciation, at Indianapolis, in May last, under the title of
“ The Seasonal Fluctuations of Running Streams.”

Accommodations in City Hall.
In acordance with advices received from the Commis-
-sioners to Erect the Public Buildings, designs were made
in this Bureau for furniture, ete., in Rooms Nos: 177, 178,
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178a, 181, 183, 185, 187, and 191, on the ground floor
“of the City Hall, for those of our offices to which the
public requires easy access, and for Rooms Nos. 701, 702,
704, 706, 780, 784, 788, 790, 792, 793, 794, 795, and
796, and the room in the corner tower, on the seventh
floor, for the remaining officers and employees of the
Bureau.

At the time of submitting my report for 1895, we had
in view, for this latter purpose, two large rooms and the
intervening hall in the ninth story of the western pavilion,
but, owing to the absence of elevator facilities and to cer-
tain other objectionable features which developed as we
proceeded with the study of the arrangement of the rooms,
those on the seventh floor were selected in preference.

Owing to changes in the arrangements of the Board of
Revision of Taxes and of the Bureau of Gas, it was after-
ward decided by the Commission that the latter Bureau
should be given the rooms which had been assigned to this
Bureau on the ground floor, and rooms Nos. 562, 562a,
564, 566, 568, 568a, 580, 580a, 582, 584, 586, and 588 on
the fifth floor were placed at our disposal.

‘We have therefore prepared, and submitted to Mr. W.
Bleddyn Powell, Architect of the Commission, drawings
showing the desired arrangement of furniture, ete., in the
latter rooms.

The architect has reported to the Building Commission
that the furniture specified by us for the rooms in the
seventh floor will cost over $200,000.

‘What manner of furniture it is proposed to furnish us,
to bring the cost to any such figure, I am at a loss to con-
jecture. The Bureau, of course, asks for only such facili-
ties as will enable it to do its work to the best advantage
and with reasonable comfort, and a very liberal estimate,

~ based on high class wooden furniture, makes the cost
scarcely $25,000. :
9
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Visits to Water Works, etc.

In May and June last, I attended the Convention of the
American Water Works Association at Indianapolis, at
which many valuable papers were read and much informa-
tion gathered, and visited the water works of that city
and of St. Louis, Louisville, Lexington, Ky., Cincinnati,
and Pittsburg. An-acount of this visit was transmitted
to you shortly afterward.

On October 28, by the courtesy of Mr. Edwin F. Smith,
Superintendent and Chief Engineer Canal Division, Phila-
delphia and Reading Railway, I had the pleasure of mak-
ing a trip with him, in the company’s steam tug, from
Reading to Port Clinton.

In October, I visited New York, for the purpose of
examining, by the courtesy of Mr. A. Fteley, Chief Engi-
neer, Aqueduct Commission, some of the prominent fea-
tures of the water supply of that city, the works of which,
however, are scattered over so wide a territory that but
a small portion of them could be examined within the two
days which I was able to devote to this purpose. On the
first day I visited the distributing reservoir in Central
Park, the large gate house at 135th street, the high-ser-
vice station at High Bridge and the large Jerome Park
reservoir, then under construction and still far from com-
pletion. On the second day I visited the handsome ma-
sonry dam, 135 feet high, recently constructed on the
Titicus River near Purdy’s Station, and the work on the
enormous Cornell or new Croton Dam, which will impound
the waters of the main stream a few miles above its mouth.

This dam will be higher than any other existing dam
in the world, and the reservoir produced by it will im-
pound 32,000 million gallons of water. The cost of the
dam, alone, is estimated at $3,650,000.

This lake will entirely submerge the old Croton Dam,
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built in connection with the original Croton aqueduct in
1840.

By means of Cornell Dam, together with the smaller
dams upon the tributary streams, the entire yield of the
Croton watershed, with the exception of the small por-
tion below the new Cornell Dam, will be taken for the
supply of New York City, and yet it seems probable that
the works will hardly be completed before complaints of
insufficiency are heard.

During October, Mr. F. L. Hand, General Superinten-
dent, and Mr. John E. Codman, Chief Draughtsman,
made, at my request, a trip to Chicago, and to several other
western cities which I had visited during the summer, in
order to inform themselves as to matters connected with
the water supplies of those cities.

Means of Communication Between Stations.

Travel between our works on the Roxborough and Chest-~
nut Hill ridges, respectively, continues to be much im-
peded by the absence of a high-level bridge across the
upper Wissahickon, the need of which was pointed out
in my report for 1895.

As stated in the report of Mr. Hand, General Superin-
tendent, an important beginning has been made in the
work of improving our telephone lines. The necessity for
such improvement was pointed out in my report for 1895.
Communication between our main office and most of our
pumping stations, reservoirs, district offices, ete., is now
carried on with comparative ease and with almost entire
freedom from the annoyance hitherto experienced from
induction due to the proximity of electric light wires and
trolley feeders, and I trust that the substitution of proper
instruments for some of those now in use will make the
service entirely satisfactory.
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In this connection the Bureau is indebted to the kind
offices of Chief David R. Walker, of the Electrical Bu-
reau, Department of Public Safety, who designed the lay-
ing out of the new system, which involves the use of sev-
eral of the City’s underground cables. Two of the em-
ployees of the Electrical Bureau were transferred to our
pay-roll for the purpose of running the new wires.

Abbreviation of Report.

In obedience to the wishes of Councils I have made re-
newed efforts to reduce the bulk of the annual report.

In the report for 1895, the tables of new fire hydrants
and of renewals of fire hydrants, which had previously
accompanied the report of the Assistant in Charge of Dis-
tribution, and which occupied 130 pages of the report of
1894, were omitted, but the table of service and supply
pipes was transmitted as before, because these pipes, un-
like the fire hydrants, are of course under ground, and it
is therefore desirable to keep a permanent record of their
laying. This could be accomplished in no way so satis-
factorily as by putting them in print.

It seems, however, unnecessary to burden the report
with them, inasmuch as they are of little or no interest
to most of the persons to whom the report is sent. I there-
fore transmit them with the request that they be printed
separately and that a small edition of them be bound for
the use of this Bureau. These tables occupied about 70
pages in the report for 1895. The recapitulations of pipe-
laying by districts are submitted with the report, as here-
tofore and it is believed that, to most readers of the report,
they will answer every useful purpose.

A considerable economy is effected by the omission of
the three diagrams representing the stream flows of the
Perkiomen, Neshaminy and Tohickon, respectively, which,
being printed in three colors, were necessarily expensive.
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A number of minor abbreviations in the report have also
been made.

Additional Errata in Report for 1895.

I regret to have to report the following additional errata
in my report for 1895.

Fig. 1, Appendix H, was reduced, photographically, one-
half, for presentation in the report. Hence for “1 inch=
200 ”” read ““ 1 inch=400 feet.”

In the table, p. 78, of rainfall and stream-flow in 1894-5,
the quantities for the Schuylkill are given (as stated) in
gallons, while those for the Perkiomen, Neshaminy and
Tohickon are given in cubic feet, although the headings

read “gallons.” Hence the following corrections should
be made :
Total Annual Total Annual
Stream Flow, 1894, | Stream Flow, 1895. Decrease,
Gallons. Gallons. Gallons.

Perkiomen......vvueeeesasssane 63,464,307,000 41,480,690,000 21,983,347,000
Neshaminy...c.ceeesessssassecee 62,695,502,000 39,186,539,0L0 23,508,963,000
Tohicl 55,203,406,000 33,002,629,000 22,£00,777,000

The following appendixes 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 Assistant in Charge of Hydrographic

Work.

F. Report of Chief Draughtsman.
G. Propositions respecting Future Water Supply.

H. Reports of Tests of Pumping Engines.
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J. Specifications for the Repair of Queen Lane and

Roxborough Reservoirs.
K. Report of Prof. H. W. Spangler on Expenments

with Venturi Meter at Wentz Farm.

L. Proposed Ordinance for the Extension of the Use
of Water Meters.

M. Reports on Pollution of the River by Anthracite
Coal Dust.

N. Report of Mr. Allen Hazen to the Woman’s Health
Protective Association, on a Practical Plan for Sand Fil-
tration in Philadelphia.

I desire to renew my acknowledgments to yourself, and
to the Chairman and members of the Water Committee,
for aid and encouragement in the performance of my
duties.

I remain, sir,
Very respectfully yours,

JOHN C. TRAUTWINE, J=z.,
Chief of Bureau.
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List of Miscellaneous Receipts for the Year 1896.

Jan. 21
22
Feb, 4

10!

Mar, 3

20
25
28
Aprilt

18
18
.18
18
24

June 9
18

27
29
July 1
1
11
11
21
21
21
21
22
24

Delaware Market Couuvececseesssessons|
George Anderson.......esssescsnscen
Maginnis BroS.....cceeeessesmecssecssene
D. McMahon

Dooley Bros ....cccvveeesesmnsensiesssnnses

Dooley Bros

Repairing fire hydrant.......coceeee
Repairing pipe......ccceencsseiccessas
Watching main ......
Relaying main.....ccsiesereneccesneenas
Repairing main......... IR——
Shut off’.

Dooley Bros

Shut off.

Mills Bridge Co.....coeeesanreresaeeranean
D, MeMahOoD....ouveecsuconnanesnconins

Q. 19 1,

Cutting out StOPu..eeserseresscreseasnans
Repairing main....c.cceeeeeccescenene
Fire hydrant

John Hevener......ccuuweecsesassstssacse
Quaker City Croquet Club.......ccn.
Joseph Perna & Co.....ceucrvveenanncns
Joseph Perna & Co.......
Joseph Perna & Coueecensosrersraranane
Joseph Perna & Co..ieresneerenescsnnes
Richard Hey.....oceerrsenrorenvesreninns
Philadelphia Brewing Co...ceuue...
David France.

Burean of Water ......cueeieemenicaee
John Bonh

B. MODAghan ...uceereciesasanes voooonner
B. Monaghan. ...

Rent of Farm No. 8........cceceeveneen
Rent of ground.......eeeeeessaninnecences
Repairing main.....ieeeecsesssenns]
Repairing maib....coos cevenneeseenannes
Repairing mainu..c e
Repairing mail...eeseeeeiccoreensanee
Stop for meter........ seeeeicssresreerenes
Repairing pipe.....ccccvrenas cecraians
Repairing main......eieeieeeensens
Overdrawn warraltu....eseseeecosees
Repairing maiN...oeeeeeeiesiicenan
Repairing main

Raising pipe

5/

H. M. Harris,
Terminal Market Co...c.uveeceniseees

Franklin Sugar Refinery......coeeee
Franklin Sugar Refinery......ccceeee
Franklin Sugar Refinery.........
Union Traction Coueeccersrescenssanes
Union Traction Cou.cerenesmncreveraaans

Union Traction Co

M, MCMAanus...coeessessessssssssssssanne

Pennsylvania R. R. COu.euernincennes

Henry Snyder...ccuoseseeresssonsossss|

Rent of Farm No. L....ccccevnssconnsns
Examination for leak.........eceeurns
Cutting off pipe....ccccrseireicncsennes
Removing StOP.....cecvseurieecserarenes
Cutting off pipe.ccsscesseccarssserernns
Fire hydrant.e. ceceeececeevecsissenens
Fire hydrant.....coeeescesicesscasnnns
Fire hydrant...eeeeeeeconneeceseseens

Repairing main..........

Repairing fire hydrant.....ceceen..

Rent of saloon at Fairmount.......

$5 98
619
3 50

14 23

25 48
100
27

800 10

11 25

3218

78 50

10 00

2477
12 22

80 19

11 64
4 60

17 00

33 57
8 00
8 05
11 50
11 67

100 00
12 30

20 14
8 01
8 64

158 04
164 73

86 56

13 80
563

200 00
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Miscellaneous Receipts for the Year 1896—Continued.

29

29
Aug. 6
Sept. 1

17
17

Oct, 12
16
16
19
Nov. 4

16
16
16
16
16
18
19
21

=}
8
o 8

11
12
12
28

Bureau of Water.....

Enterprise Manufacturing Co......
Bureau of Water..........coeeeeue
Robert Higgins..
Robert Higgins..
Franklin Sugar Refinery,
Union Traction Co...
Union Traction Co......

Union Traction Co...evanes
Girard Iron and Metal Co.

.| Repairing pipe.....

.| Repairing fire hydrant..
.| Searching for leak.......

Shortage on water rent, May 29,
18968 ,» May 29,

Lowering main..

Overdrawn warrant.

Shut off to redrive ferrule.
Fire hydrant

.| Shifting stop.

Harkness & Co.

Serap iron
Sale of horses.

Union Traction Co.

Union Traction Co.

Fire hydrant

James H Louchiem.....
D. P. 8. Nichols...

John Hevener....

aon

Wallace & Jones....

Wallace & Jones....

Wallace & Jones.

cessan

Wallace Jones.

cessseenesssserscace

.| Repairing pipe..

Shifting stop

Repairing fire hydrant.....cccceeeees

Repairing pipe.

Shut off to redrive ferrule............

Stone

Charles T. Moore........
Allison Manufacturing Co.
A, D. McNeil........
Union Traction Co............
Franklin Sugar Refinery......
George F. Payne & Co.......ceeeenen

.| Fire hydrant....
.| Relaying pipe........ ....

Repairing joint.....
Repairing main.......

Cutting oft connection........

Philadelphia Inquirer.
Franklin Engineering Co ....cccveee
George W, Ruch....

Fire hydrant

Material at bridge....ccouueeerescnnes

Repairing supply connection......

Wallace & Jones.

Shut oft

Wallace & Jones Shut off,

Standard Teleph Co Recaulking joint..
Valentine Skipton......cceeveeeene ....| Empty oil barrels..........
Henry Snyder. Rent of sal

500
3618
4825

610
300
10 30
19 02
536
15 2

1,352 01

36 00
536
46 48
9 40
30 00
78 50
1201
14 06
19
275
44 00
170
13 76
11
496 34
10 59
19 56
232 74
8T
863
2 50
450
140 00
200 00

Total

4,875 9%




APPENDIX A.

REPORT OF CHIEF CLERK.

Burrav or WATER.
Philadelphia, February 5, 1897.

Mz. Jorx C. TRAUTWINE, JR.,
Chief of Bureau of Water,

Dear Sir:—I have the honor to transmit herewith, de-
tailed statement of the expenditures of the Bureau for
the year 1896.

Yours truly,
J. T. HICKMAN,
Chief Clerk.
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Detailed Expenditures of the Bureau for 1896.

Amount Amount Amount Amount
General Appropriation. lappropria’d.| expended. | merging. |not merging
An Ordinance to make an appropri-
ation to the Bureau of Water, ap-
proved Dec. 28,1895......... $923,154 00
Ral. from books of 1895..... 599,117 15
Increased by additional ap-
propriati 704,400 00
Net appropriation $2,231,671 15
Item 1, Salaries.......couer...8302,154 00
Diminished by trausfer..... 14,000 0v
Net appropriation to Item.....c.cceeuneeee.| 288,154 00
For Salary of Chief of Bureau........... 6,000 00 6,000 00
Chief clerk....ccuveerssnrens 2,000 00 2,006 00
Assistant clerk............. 1,200 00 1,200 00
Correspondence clerk... 900 00 900 00
Time clerk cceeeeveanicrneees 1,000 00 1,000
Messenger.... 720 00 720 00
Draughtsmen............... 4,700 00 4,700 00
General superintend’t.. 8,500 00 8,500 00
Clerks to general super-
intendent....ccoueecenes 2,000 00 2,000 00
Assistants to Chief....... 3,600 00 8,600 00
N Pipe inspectorand clerk 2,200 00 2,200 00
Search clerks.......cc.ouuu. 2,200 00 2,200 00
Assistant clerks. 2,750 00 2,750 00
Chief inspector. 1,200 00 1,200 00
Inspectors........ coneas 19,000 00 19,000 00
Permit clerks. 2,300 00 2,300 00
Purveyors.....cceeiiesenasi 9,200 00 9,200 00
Clerks to purveyors...... 4,800 00 4.800 00
Assistant clerks to pur-
4,500 00 4,500 00
7,050 00 7,05 00
6,634 00 6,634 00
Foremen of repairs ..... 8,900 00 3.900 00
Superintend’t of shop.. 1,500 00 1,500 00
Clerk to superintend’t,
Of ShOP. tevevereenersransens 900 00 900 00
Watchmen (offices and '
h£:5 1) O, 6,075 00 6,075 00
Storckeepers........ 1,400 00 1,400 00
Foreman machinist...... 1,500 00 1,500 00
Foreman bricklayer..... 1,100 00 1,100 00
Foreman carpenter...... 1,000 00 1,000 00
Foreman stonemason... 900 00 900 00
Foreman painter..... 900 00 900 00
Foreman rigger.... 900 00 900 00
Foreman laborer. 840 00 840 00
Janitor, Main Offi 720 00 720 00
Lineman...eeeescssoneese. 1,000 00 1,000 00
Telephone operators.... 1,100 00 1,100 00
Electrician ........ eenaenes 1,200 00 1,200 00
General storekeeper ..... 1,000 02 1,000 00
Yard keeper, Fourth
District....coomiereeneenns 915 00 915 00
SALARIES AT PUMPING STATIONS.
Fairmount, engineers, oilers, etc....... 14,310 00 14128 98
Spring Garden, engineers, oilers, ete.. 79,300 75,628 09
Belmont, engineers, oilers, ete..........| 19,800 00
Belmont Auxiliary,engineers, oilers, 24,704 53

ete,

4,750 00
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Detailed Expenditures of the Bureau for 1896.

Amount Amount Amount Amount
General Appropriation. appropria’d.| expended. | merging. [notmerging
Item 1—Continued,
Queen Lane, engineers, oilers, etc...... $26,400 00| $18,513 61
Roxborough, engineers, oilers, ete... 17,270 00
Roxborough Auxiliary, englneers, 21,5699 51
oilers, ete. 4,750 00
Mt. Airy, enﬁlneers, oilers, ete...... N 8,070 00 38,070 00
Chestnut Hill, engineers, ollers, et.c 1,600 00 1,500 00
Frankford, engineem, oilers, ete... 16,700 00| 16,510 28
Total $287,707 94 $446 06

Item 2. For ?neml supplies, includ-
ing fuel and small stores,
$150,000 00
Increased by additional
appropriation......ccen... 150,000 00

Net appropriation to item...........
Deficiencies 1895:
Pail

300,000 00

CoAL FOR OFFICES AND SHOP.
1 ton NUt..cerereaneeen $5 22
1 ton bituminous... . 600
2 tons bituminons, at $3.89.... 6 78
2 tons stove, at $6.00............ 10 00
8 10ns bituminous, at 84.00 12 00
4 tons bltuminous, at 84.50. 18 00
4 tons stove, at $5.42.......c000000
5 tons stove, at $6.50...
9 tons stove, at §5.10...
12 tons nut, at $4.74.... . 56
19 tons bituminous, at $3.35.... 56 95

16 tons stove, at $5. errerereneerns 83 20
50.1 tons bituminous, at 83.3&. 166 78
41 tons stove, at $4.78.... 193 93
804.9 tons pea, at $2.89...

COAL FOR STATIONS.
125 tons e g, Fairmount at

$548 75
420 15
493 74
at $2.75. 3,845 89
7,10507 tons buck Frank-
ford, at $2.03..........cc00ruee . 15,641 87
9,551.10tons pea, Queen Lai
2t $3.00........ coceeecesereeeean 28,654 50
17,848.04 tons pea, Belmont,
69.usereesaeenns resssenssssans 47,998 28
18,630 18 tons pea, Roxbor-
ough, at $2,71ecueeccecnn vernn 50,489 09

1,598 94
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Detailed Expenditures of the Bureau for 1896.

. Amount Amount Amount Amount
General Appropriation. appropria’d.| expended. | merging. |not merging
Item 2—Continued.
31,390.08 tons buck, Sprin,
Garden, at $1.97... 61,839 08
27,014.06 tons pea, Sp
Garden, at $2,71.....cceu000000.. 73,597 18
[t vl $283,458 48
Coke 647 00
Grease.... 180 83|
Grease Cups. 42 00
Hauling ashes.... 78 19
Hauling coal, 94815 284 57
ce 1,014 94
O1L.
54 gallons Aretic, at 15¢. $8 10
105 gallons black, at 9c... 9 45
149 gallons Electric, at 1 26 82
420 gallons gasoline, at 11}Jc.. 48 37
30014 gallons cylinder, at 28c.. 84 14,
108 gallons castor, at 88c....... . 95 04
4,779 gals, headlight, at 934c... 465 99
98314 gallons lard, at 54c........ 531 09
13,391 gallons engine, at 19c¢...2,544 62
1,231 gals. cylinder, at 23c... 2,832 39
R 6,646 01
011. cans. 12
Paints 1,089 20
Tallow, 2,205 1bs. 132 30
Wood 48 00
Total $297,445 72 2,554 28
Item 8. For repairs to machinery, in-
cluding the conveyance of workmen
incident thereto.............. $50,925 13
Increased by additional ap-
propriation and transfers 40,000 00
Net appropriation to item..........cceue $90,925 13
Deficiencies of 1895:
Hard
Iron fittings.
Brass fittings..
$837 37
Brass fittings. 787 49
Chain hoist 71 00
Chandlery 1,091 69
Coal cars 500
Donkey pump. 503 00
Electric plant, Spring Garden......|....ccceceeeeencen 4,500 00
Electric supplies.....eeceiccrcacecssess|ersnecnnenns 75 00
Fire brick N 460 80
Fire clay 9 60
Forged shafts. 518 10
Gum goods 726 60
Gum valves 2,822 04
Hardware 726 65.
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Detailed Expenditures of the Bureau for 1896.

. Amount Amount Amount Amount
General Appropriation. appropria’d.| expended. | merging. |not merging
Item 3—Continued.
Hau ing. $2,000 00
Iron (bar) 375 62
Iron castings 647 50,
Iron Gttings, 982 22
Jet heads.... . 84 00
Lumber. 992 02
Packing. 687 93
Repairs to boiiers:
Frankford.
Roxborough....
leessaeacrssannenee|  §11,458 24
Repairs to engines:
Spring Garden...... ...
1111737 11
Roxborough....ceueeeeeerenee. 1,317 96 1,978 91
Repairs to grate. 9 00
Repairs to jack 10 00
Repairs to pipe covering:
Roxborough........ $42 50
Fairmount...c.c... 59 60
Belmont.......... 97 85
Spring Garden. - 536 00
Quecn Lane.......oeeeeeeeneenn. 1,184 60 1920 55
. 4
BOPATALOTS.covrrairssincsatsessnrenior: sassvenns 600
Steel steam pipe. 940 13
Solution 341 25
Transportation 2,218 20
Water columns., 37 16
Wages:
Bricklayers.u...coevevenee. $12,905 03
nters....... 2,094 03
Laborers......... 1,531 06
Machinists... 23,153 08
Stone masons... 11,032 27
JRUROR 50,715 42
Total cesssnennees oeees|  §89,077 49 $1,847 64

Item 4. For maintenance and_repairs
to buildings, grounds, and reser-
voirs. $50,000 00

Increased by additional a]
propriations and transter 51,000 00

Net appropriation to item......
Deficiencies of 1895:

$101,000 00

834 50
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Detailed Expenditures of the Bureau for 1896. |

Amount Amount Amount Amount |
General Appropriation. appropria’d.| expended. | merging |notmerging '
Ttem 4—Continued.
Asphalt. 841 88
Barrow: 199 82
Belting 74 58
Belgian block 1,245 00
Brushes....... 177 90
Bricks and lime.. 1,815 97
C t 4,399 90 ‘
Chandlery. .. . 1,101 17 |
Coping stone, 509 i
Curbing stone...... 487 80 |
Device for watering horses........ccueeeneaen. 150 00 i
DiASINIECLAD .. veeeerenrevseceerosasssessesssenee|oesene 84 00 {
Disinfectant rental... 128 26 |
T 117 SR 90 00 i
Electiic Suppliies............... ORI . 8,254 08 !
Fire clay 20 00
Freight. 83 07 i
Forage 1,986 05 i
Furnishing light 1,081 69 ‘
Glass (Window) ........ 115 50
Gum goods 964 26
Hardware 1,643 81
Hauling 945 22|
Harness and repairs........ 91 67
Horse 119 00
orseshoeing, vanee 224 80|
Iron (bar) 185 42
Iron pipe (wrought) 60 84
Lumber 8,987 43
Packing........ 48 72
PaPer hanging.... 168 01
Paints. 178 57
Plants 20
Professional services V. 8 88 00
Repairs to range....

Repairs tosiding....
Repairs to wagons...........
Repairs to electric plant..
Repairs to roofs.......eeeeee
2,487 60

Sand 356 34
Services of diver. 70 00
Servicesof 1i n 386 83
Stable suppli 31 30
Stone 680 39
Telephone rental and calls................|...... 1,308 75
Tin, 251 25
Welsbach Hght.....cueecinieeneniiinnicnns cere]veireneecssssnene 26 10
Window shad 35 50
‘Wages:

Stone masons.....c.cceseennee  $119 50)
Horses, cartsand drivers 3,037 00
Palinters....... veese 5,628 00
Engineer corps... e 6,791 19

€lPOrS...eviesessessensecianes 11,915 69
CaArpenters seueveicemessneeees 11,372 42
Laborers ....ueeeus. .eee 29,159 08

rreevmsssnaseenss| 68,022 88

Total $100,006 85 $993 15
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Detailed Expenditures of the Bureau for 1896.

Amount Amount Amount Amount
General Appropriation. appropria’d.| expended. | merging. |notmerging
Item 6. For repairs and improvement|
of the distribution, including the
purchase of material in connection
therewith and expenses incident
thereto.....ceeecessssmesesssess $100,000 00
Increased by additional
appropriation.....cee.ee... 79,900 00
Net appropriation to item........cceueeees| $179,900 00
Deficiencies of 1895 :
Iron fittings... ceeres $59 79
Shop castings.... veesnes 74 87
— e $134 16
Brass fittings....ceeieceseieceniannennns 158 45
Bricks and lime, 736 13
Cement resusennesenenens| 1,200 00
Chandlery 998 21
Forage 1,001 66
Gum goods 753 54
Hardware. 1,561 60
Harness & repairs 57 15
Haulin, 997 10
Horse shoeing. 6 00
Iron Fittings 480 80
Iron pipe:
128 6-in., 46,097 1bs. at .909 c.
$419 02
2,797 6-in., 1,015,096 1bs.
A5 1930 Cvenrcocensemesonees 9,440 16
Tron special casti — 9,859 18
on special castings:
106,150 1bs. at $1.75 $1,857 64
251,052 1bs.at 1.65.ccc..c. 4,142 36
——— 6,000 00,
Lead (pig), 81,007 lbs. at $3.2214 1,000 00
Lumber 3,000 00
Paper hanging ...... ccccu... [N 20 00
Plastering 28 47
Plumbing 79 19
Protessional services, V. S,... 12 00
Services of diver. 120 00
Shop castings: .
7,683 1bs., at 1.44c. $110 60
21,731 Ibs,, at 1.39¢. 302 06
94,880 1bs,, at 1c.
24,004 1bs., at 1.4
82,467 1bs., at 1.5824
8,779 14
Stable supplies......ueaeeee 7
Stone 9
Stop watch and repairs. 88 50
Tapping machine.... 3,224 50
‘ransportation 756 00
Tin 77 50
Traveling exp 276 26
w‘mﬁ 28 00
aﬁprovement. $8,767 50
First District. 12,130 91
nd Distri 15,726 65
Third Distric 38,841 12
Fourth Distri 29.225 48
Fifth District 18,069 74
8ixth District... .. 19,198 32
—— 141,959 72

Total.,

PYTTTIre

$178,454 72

$1,445 28
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Detailed Expenditures of the Bureaw for 1896.

. Amount Amount Amount | Amount
General Appropriation, appropria’d.| expended. | merging. |notmerging
Item 6. For supplies, including fuel
and labor, at the City Construction
and Repair ShopP..cccceeens. $50,000 00
Increased by additional
pprop i'{m ,200 00
$73,200 00
Diminished by transfer..... 8,000 00
Net appropriation to item............ weee|  $70,2000 00
Deficiencies of 1895:
Hauling ashes.
Hardware...
cecscstansoenneees 8161 14
Belting...oicerecersecnsssnniecsinanns A5 55
Bmss castin
3 1bs. gBanbbxt metal, at
12 €12 36:
14 292 ‘Ibs. Tead coav.ing, at
04(. 571 68
3,166 lb& expansxon meta]
At 24M4C.uerrirererrennainnens 775 67
11 309/ *Ibs. ajax metal
7‘2 lbs “ b e 2,698 09
33, w . ye ow rass
o y 2,987 74
or. $6,945 54
1,800 1bs. scrap copper, at 734¢. 137 25
8000 1bs. brassturmn’gs. at/:c. 320 00l
11 lOOlbs. scrap brass, at 614 c... 679 87
$l,l37 120 iiieeneeienes 5,808 42
Brass Fittings. : "154 00
Chandlery M 599 71
Corporation cocks:
300 34-in., at 34 c...
625 Z-in., at 38 c...
um Seeeesecasans 9 85
Hardware, bolts and nuts.............. 3:0‘27 30
Horse shoeing oe rete seareene 25
Iron (bar).......... 2,077 15
Lead, 51,008 105, 8t 8,225 Courverreerrrces| cossesrores serres 1,000
Lumber-...... 38,000 00
Packing.....ceceeenenae 37 70
Professional services, V. S 3
Shop castings:
362,687 Ibs. at 1,44 C........ $5,222 70
522,535 Ibs. at 1.58 15 Cane 8,282 18
Special casti [ 1335’(113 28
al castings 3
Tngc . 184 25
Transportation............ 21 50
ages .| 8558119
Total $69,069 27| $1,130 78
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Detailed Expenditures ‘of the Bureau for 1896.

. : Amount Amount Amount Amount
General Appropriation. appropria’d.| expended. | merging. [notmerging
ftem 7, For general, incidental, and
contingent” expenses, including
keep of horse for Chief of Bureau,
general superintendent, and assist-~
ant, each $100....cee000000e1... $15,000 00
Toereased by additional ap-
propriation....eeeseeeenseecse 2,800 00
Net appropriation to item........c...... $17,800 00
Deficiencies of 1895:
Inking pads....cccccmeenseees $4 50
Care of clocks.......u. .. 10 00
Lamps....... 16 50
Incidentals . 3055
SLationery...uuveeeeeeivieennes. 352 49
—aeeee cevrene seene 414 04
Advertising...... wiieeresernesennn 239 10
Analysis of water. 110 00
Bottles ...... 21 00,
Care of clocks [RSRRRR 20 00
Carriage Bire....ccveeueeeerivrnnnennns 26 75
‘Clocks and repairs 17 00|
Daily papers....... 27 82
Desks and chairs 271 385
FEngineer supplies 128 38
Gauges and TePRITY ...cccvevrererenererarsners [sreens 35 96
Ground rent (913 Cherry street)........|-veeeueen vosnees 26 66
Tocldontals, 155 drographic 252 25
ncidentals, ographic Corps......|-.ceercsnenneness 2 55
Inspectors’ b. ‘{ gep re 15
Insurance. 242 00
Keep of horses...... 799 97
Lamps 83 30
Mag{s... 708 60
Packing and chandlery...................... 173 12
Photograph su?plies... ......... 182 45
Repairs to chairs.. 65 50
Services of typewriter 674 75
SLationery.......ccicicenniineiereneceesnnas| esennes 8,009 89
St 1l . 16 40
Subscriptions (periodicals)............oo |- 15 00
Telegraph and messenger service....... ... 68 58
lep calls 2 10|
“Text books 108 26
Transportation . 87 00
Typewriter supplies. JRTRI s 58 68
vv’;shin towels. e 1523 gg
“Wages. Hydrographic Corps..............]-eeene eervens . 5
Writing duplicates P 2109 41
Total wuuveeerececnrannans s cernenserenennnns|  $17,458 02 §341 98

Ttem 8. For the purchase of material
and cost of labor in connection
with the laying of service mains
and expenses incident thereto,

$204,000 00
_Increased by additional ap-
propriation ............... 55,500 00

.Net appropriation to item...........

$259,500 00




144

Delailed Expenditures of the Bureau for 1896.

fAmount

s Amcunt Amount | Amount
General appropriation. jappropria’d.| expended. | merging. |notmerging
i
Item 8—Continued.
Deficiencies of 1895:
Bricks .covcveevicenienssnecssens e §16 50
Professional services V. S... ﬁ 75
—, 271 71
Brass castings, 18,22914 1bs., at 11.85c¢.. 1,567 42
grass ﬁtttmgs - 2"51333 ?g
emen p ’
Chaudle: 1,022 41
Corporation Cocks:
b.?.'h 1/-in¢h at 34c.. . . 2?86 84
5158 neh at 38c...
250 /,-inch at 50.40c.
100 1 inch, at 77c.
25 114 inch at $1.3950 b
25 2{nch, &t $2.0880......, 52 20
2,795 41
Dynamite "351 80
Device for watering horses......ccceuueees veeesesnsasesostse 280 00
Freig 13 00
sressessanaeceanee 1,923 60
. 1,232 gs
4 1
Harness and repairs..... | 248 50
Hauling, e 4,994 57
Horses. 2, at 8110 00 §33 0
or ng. . +leeeecccenen eosenne *
Iron bar. 6%3 §7
Iron pipe:
7,872 6-inch, 2,879,06'
1bs., at .909¢.... o $26 079 75
200 8-inch, 95,604 lbs,
at .920c.. . 879 55
200 10-inch s
at .909c.. ceesenss 1,249 13
500 12-lneh lbs.,
4,125 53
.00 16-mch 942 535 Ibs., .y
................... 8,438 37
59020—inch 1,082, 6881bs.,
At 895Cuereneeerrrrarvennnn 9,689 16
2 48-1nch 13.068 lbs.. at
17 RN 124 10
e [evsiereesiesnnee. | 50,585 59
Iron specials :
416,091 lbs., at .175¢...... $7,806 62
:12 100 1bs., at .163¢...... 11,749 66
) e errennenaneaes lg,ggg 28
Lead (pig) 217,055 1bs., at 3.2214Cuum.ccur.|sessssrerseasasens ,000 00
Lumber 2 . 4,034 50
Machine work. 41834 hours, at 60¢.....{.ccovcivrrssenne 251 95
Packing 9 58
Paints.. 16 46
Pasturing horses SRR 33 00
Professional services V 8 180 10
Repairs to w: 401 85
Rent of shop, Fifth District 100 00
Stable supplies............ 136 71

Stop valves:
47 6-in. x 6-in., 3-way,
at $4de..oiiiiiisirnnnen. $2,068 00
5 8in. x 6-m.. 3-way,

At $48ueceeenenieinesiiinnes 240 00! -
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Detailed Expenditures of the Bureau for 1896.

. Amount Amount Amount Amount
General Appropriation. ppropria’d.| expended. | merging. |not merging
Item 8—Continued.
4 12-in, x 6-in., 8-way,
BE §68urnecerrramerenrorer 3272 00
26 G-in. X 6-in., 4-way,
At $670cccercrinnernenseanse 1,742 00
7 8-in. x 6-in., 4-way,
At $75.ccueniciiirnniarenans 525 00
21 10-in, x 6-in., 4-way,
at $47... wrecenees 1,827 00
13 12-in, x 6-in., 4-way,
at $102....cuiviressenenee 1,326 00
$8,000 00
Travelling exp 1,585 65
Venturi meters:
$595 00
9138 75
veesnnesanens 2,387 50
8,846 25
... §4,823 63
Third District...
Fourth District...
Fifth District...ceceeseeeene
Sixth District.....cccenneee 24,889 58
e[ caesaraesnessenaas 138,787 19
Total $256,107 43|  $3,392 67
ftem 9. For service pipes and meters..| $10,000 00
Brass fittings $778 73
Corporation cocks, 2,800 4-in., at 34c. 952 00
Hauling, 5 00
Tron fittings. 269 39
MLeaxl pipe, GMO 1bs., at 8.89 c..... 252 85
e
6 ly-in., at $30 $180 00
6 %in., at $45. 270 00
9 8-in., at $85 765 00
12 4-in., at $17 2,100 00
$3,815 00
Less hauling.. 7 00
3,308 00
Wages 4,217 50
Total $9,783 47 $216 53
Item 10. For the purchase of tele-
phones and new switch board.......... $1,000 00 $124 00 $876 00
Item 10a. Extensions.
Balance January 1, 1896... $273,812 86
Boilers $16,939 96
Engine house.... 212 50
Excavating pipe 1,080 48
Pumping engines seeee| 171,102 £0
Services of experts....... - 589 00
Total $189,924 74 $175 82| $83,712 30
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Detailed Expenditures of the Bureau for 1896.

N Amount Amount Amount Amount
General Appropriation. appropria’d.| expended. | merging. |notmerging
Item 1034, For repairs and improve-
ment of reservoirs.
Balance January 1, 1896... $156,169 49
Increased by additional
appropriation ............. 350,000 00
$506,169 49
Diminished by transfer.. 31 000 00
Net appropriation......ccccevevesnns veeennss| $475,169 49
Analysis of Water . $50 00
‘Cement 298 35
Freight 57 29
«Concrete wall, north basin, Queen
Lane:
23 cu. yds. slope re-
moved, at $1.25 4 $28 75
100 00
170 80
1,531 50
e
. 17,550 00
19,381 05
Relinin ; south basin Queen Lane:
9 sq yds. sl ope, at
. ceerene $3 770 60
77,7 05 8
$1.15. 89 360 75
—_— . 127,131 35
Relming north basin, Queen Lane:
2 5q. ¥ ﬂoor, at
.15.. $20,771 30
28,004 s at
$1.40...... ceene 39,205 60
$59,976 90
Less 20 per ceDtucieeeen. 11,995 38
cerneesnessanens| 47,981 52
Retaining wall Queen Lane:
,239 cu. yds. excava-
tion, at 22¢ .. $l 152 58
36,294 oq. yds. ea;
ing, at 57c ~ 20,687 58
6,55 cu. yd
at $4.97. . 82,588 29
§54,428 45
Less 20 per cent....
43,542 76
SADA veeerrereariarerasiiiiiieeseisneisieniaies svnne 800 00
Services of diver. 170 00
Stone... e e 1,080 23
Testing material 194 00
‘t'ools 87 50
Wages:
Engineer corps. .. $6,536 82
Buildings, grou
reservoirs... .. 42028 27
—— 48,565 09
Total $289,339 14|...ccererecccennes| $186,830 85
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Detailed Expenditures of the Bureau for 1896.

Amount

General Appropriation. appropria’d,

Amount
expended.

Amount
merging.

Amount
not merging

Jtem 11, For the construction and
completion of Queen Lane Reservoir,
balance January 18t, 1896...00ieeeeeenns

$122,731 77

$122,781 77

Ttem 1134, For new mams, balance
Janu: 18t, 1896..ccccreerireccerunnanen

Deficiencies for 1895
..o $1,009 00

) 2111 SN
Iron pipe......cceeu. 2,638 17

Excavatmg pipe trenches :

7,478 cubic yards earth,

at 21C.ccuuiurenranne sene . $l 570 38
1,746 cubic yards eart

8t 63C....cceereriiireerenes 1,099 98
1,854 cubic yards Yock .

At 47Coucererrecresnnnarenien 871 88
928 cubic yards rock, at

W97Cuurcrens oneansrrene cns 900 16
Retained percentage.... 117 48

Iron pipe:
4,034 6-in., 1,487,717 1bs.,
at 930C...ceuiereierereennes $13,829 67
94 l%in., 87,121 lbs,, at
9C ¢eevenrsrarernnsersrnnae 791 93

sesessrseas

Padk(pig), 77,520 1bs., at .3.2234..........[seeereenene

$39,016 41

cesacseccstersane

secesesnceseonnene

Machine work :
55 hours, at .50C...ceeee.  $27 50
232 hours, at.60c....cc.... 139 20

Special castings:
72,052 Ibs., at 84c....... s2,126 62
118,815 1bs., ) 8t 280 ,785 28

[eoeescansnnacneae

Stop valves :
6 12-in. x 6-in., 4-way,
L $102...cciiprecneenans $510 00
22 6-in, x 6-in.,, 4-way,
AL $67..ceueereicrruennienenss 1,474 00

Wages:
ourth District............ $4,614 86
Sixth District....ccoeseeee. 700 00

cessesesncenseccon

$3,642 17

4,559 38

1,984 00

5314 86

Total

$58,650 61

$365 80

Item 12. For refunding to Joseph J.
Martin for excavating and refill-
ing a twelve (12) inch trench for
water mains in Thirtieth street,
from Spring Garden street to the
Zoological Garden.

Balance January 1, 1896.....ccccceruererens

Item 13. For refunding certain paid-
in-error and over-paid water bills
Balance January 1, 1896......ccceeeverenrees

$1,688 85

772 64

$1,688 85

712 64
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Detatled Expenditures of the Bureau for 1896.

RECAPITULATION. -

GENERAL APPROPRIATION,

Balance from books of 1895. $599,117 15
Special appropriations 704,400 00
K ———— (81,303,517 15
Annual appropriation.........e vecvieene 1§ PN 928,154 00
$2,231,871 15
Expended for refunds...eeeece asesesees 2,461 49
Expended for deficiencies...
Expended for maintenance
Expended for extensions
1,825,610 89
Amount mMerging ....oeeesscvseeces .. $13,785 84/
Amount not merging..........
406,060 26
$2,231,671 15
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APPENDIX B.

REPORT

OF THE

GENERAL SUPERINTENDENT

OF

Work during 1896, on Buildings, Grounds and Reservoirs,
and on Boilers and Machinery at the Pumping Stations.

OrFICE OF THE GENERAL SUPERINTENDENT.

BureAUu oF WATER.
Philadelphia, January 15, 1897.

Mz. Jorx C. TraAUTWINE, JR.,
Chief of Bureau of Water.

DEear Sm:—I have the honor to submit the following
report of work performed under my direction during the
year 1896.

The engines and boilers at the several pumping stations
have been kept in good running order, and greatly needed
minor repairs have been made to a number of the reser-
voirs in addition to the relining of Queen Lane Reservoir.

Two new engines, of the type and capacity of the Nos.
1 and 2 referred to in my report for 1895, have been com-



pleted at Queen Lane Pumping Station.

nated as Nos. 8 and 4.
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They are desig-

The following table shows the annual, and the maximum
and average daily pumpage and the daily pumpage per
capita for 1896, as compared with that for 1895 :

Comparison of Pumpage for 1895 and 1896.

1895. 1896. Increase.
Gallons, Gallons, Gallons,
Annual pumpage :
From rivers 71,819,013,610 | 86,228,360,959 8,409,347,349
High SErviCe...eceesemrsressaressesesorens 956,835,494 1,465,281,570 508,446,076
Total 78,775,849,104 | 87,693,642.529 8,917,793,425
Maximum daily pumpage :
From rivers 254,082,747 282,661,868 28,629,121
High service. 4,805,780 4,293,780 | Dec. 512,000
Total 258,838,527 286,955,648 28,117,121
Average daily pumpage:
From rivers. 213,202,777 235,596,614 22,398,837
High Service .coeesssereecssasserannsanecias 2,621,467 4,003,502 1,382,035
Total 215,824,244 239,600,116 23,775,872
Average daily pumpage :
From rivers, per capita...coesesicns| 160.3 1722 119

The following is a summary of the work done at the
several stations and reservoirs :

Fairmount.

Advantage was taken of an opportunity presented dur-
ing the summer, while the water in the Schuylkill river
was at a low level, to make all the repairs necessary to the
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wheels and pumps at this station. The dam was inspected,
and, as far as possible, the leaks in it were stopped.

The basins were repaired, and also, much improved, by
removing the old and dilapidated linings of the inner
slopes, consisting of bricks on edge and flat coping stone,
cobbles and wood. The vertical walls were rebuilt, and
a concrete coping, 10 inches thick and 19} inches wide,
was constructed, from which a concrete slope, 8 inches
thick, extended to the top of the bank. The banks back
of the inner slopés were all Tebuilt and thoroughly rammed
with gravel and clay, in many places a fill of from five
to six feet being required to bring them to a level. This
work was continued around the whole of the outside banks
and around the inside banks with the exception of those
of No. 1 basin. On the low division banks the coping
was renewed and the banks straightened and put in readi-
ness to receive the cement concrete covering.

The quantities are as follows :

Finished £10pe ..ccoovveinirneinnneriieeieeeecennsenanenns 2,958 lineal feet.
Cement COPING...ccevr i cerererrvorsrnsennneecreeeransunnnne 3,792 lineal feet.
Wall finished and ready for cement coping........ 670 lineal feet.

The old fence around the basin was removed and re-
placed by a new one.

Much of the improvement contemplated at the begin-
ning of the work still remains to be done.

The roof over Nos. 7, 8 and 9 wheels is still in the
same condition as that stated in my report for 1895, and
I would again suggest that this matter be given immediate
attention, in order that the machinery may be protected
from the water which percolates through the roof. It is
still necessary for this portion of the works to be closed
to the public.



152

No.4

§ecthna2

No.4
Section-1

\

3- o]

) ] Mm )

s || & A3 = -l-n- ,

. l‘mﬁ h@ﬂﬁ.ﬁm 3

mk
c i
ueg Supstecow (4 i
a10-3 *ON




153

il N
Reservoir

~
Reservoir




154

Spring Garden Pumping Station.

The engines and boilers at this station were kept run-
ning, during the summer months, to their full capacity,
and almost without intermission.

During the early part of the year, and, also, after the
heavy pumpage of the summer was over, opportunities
were found in which to make much needed repairs to en-
gines and pumps Nos. 6, 10 and 11.

On No. 6 all the receiving and delivery valves were re-
newed and a new bucket plunger put in.

On No. 10 all steam valves and seats were refaced and
properly scraped, the pistons adjusted, the plungers turned
true and new diaphragms placed in the pumps.

An entiré new valve sytem was put in the bottom of
both pumps of No. 11 Gaskill engine, thus doing away
with the majority of the small “Troy” valves which were
liable to become choked with pebbles, ete., carried up
by the water from the forebay, as they were only 1% inches
in diameter, with a }-inch lift. They were replaced by
5-inch valves, with §-inch lift. The plungers of this en-
gine were also trued up, and new sleeves put in the dia-
phragms. At this writing, the pump has been started,
and the action of the valves proves to be entirely satis-
factory.

No. 5 (Southwark) engine has twice been robbed during
the year to supply parts of engines at other stations, which
had broken. This method was resorted to only in cases
where the services of the engines so repaired were needed
continuously.

On the first occasion the connecting rod and strap of
No. 5 engine was removed and taken to Roxborough station
to replace a strap which had broken on No. 1 engine at
that station, both engines being of similar make and design.
On the second occasion a plunger was taken from it to sup-
ply No. 4 Worthington engine at Belmont Station. In
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both cases the disabled engines were again put in operation
within a few days, whereas, to have renewed the broken
parts would have required some weeks of waiting and the
consequent loss of the services of the engines during that
time. No. 5 engine is now running at one-half of its
regular capacity.

The duty tests of Nos. 2 and 3 triple-expansion Holly
engines were made as follows : No. 3, April 10-11, twenty-
four hours, and No. 2, April 15, four hours.

A new electric light plant was installed at this station
in July. The plant consists of 40 two Kilo-watt multi-
polar compound-wound Siemens-Halske generators, of 600
lights each, driven by two 12 x12-inch Ames direct-
coupled high-speed engines, together with an oak Madre-
pora flnish switch-board, containing two 400 Ampere dy-
namo switches, twenty-five 75 Ampere circuit switches,
two Weston illuminating dial volt meters, Station B, and
two Weston illuminating Ampere meters, Station B.

The engines and dynamos are in operation and are giv-
ing entire satisfaction.

On July 6 the 48-inch pumping main No. 11, at Spring
Garden Station, broke near the east side of the Reading
Railroad. The escaping flood washed away the bank on
that side of the road and carried many hundreds of cubic
yards of gravel and sand down to and around the Spring
Garden works and into the forebay.

The precaution taken, however, after the breaks of last
year, of building diverting walls at all doors, windows and
other openings in the buildings at this station, prevented
the debris from filling the engine pits, most of it banking
around the buildings and finding its way into the forebay.

On July 11, a 48-inch supply main broke near Thirty-
third and Oxford streets. The discharge from the pipe
rushed through Snyder’s woods, into the Park, to the Penn-
sylvania Railroad tracks and along these tracks to a point
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where they cross those of the Reading Railroad, and thence
to the Spring Garden Pumping Station, causing a flood
equal to that of the 6th, five days before.

In neither case was the quantity of dirt washed into the
pump wells such as to prevent the starting of the pumps.

Belmont Pumping Station.

The engines and boilers at these works are in good run-
ning order, but the station is in the same condition as that
stated in my report of last year.

No. 4 engine is still running as a low-duty engine, owing
to inadequate boiler capacity, and it is still protected by
only a rude structure of boards.

Efforts should be made at once to have additional boilers,
with an engine house, boiler house and stack, built at this
station in order to properly meet the rapidly growing needs
of West Philadelphia.

In this connection T desire to again call your attention
to the fact that there is no connection between the supply
mains on the east and west sides of the Schuylkill river,
and, were it not for the fact that the plunger of No. 5
engine at Spring Garden station answers for No. 4 at Bel-
mont, all of West Philadelphia would have been, since
November 25, 1896, on a short supply of water, as the
plunger of No. 5 is still unfinished.

This is a deplorable state of affairs and it should not be
allowed to continue.

Queen Lane Pumping Station.

The erection of engines Nos. 8 and 4 at this station has
been completed. No. 3 was put in operation on May 20,
and No. 4 on May 28.

After May 28 all the engines at this station were run
at intervals, and, as a rule, two at a time.

Considerable difficulty was experienced with all of these
engines, owing to the breaking of the pedestal bolts on the
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main shaft bearings. The bolts were designed and made
too light. This defect, together with the pedestal caps
. being in two castings instead of in one, caused the breaking
of the bolts. The contractors claim that this is owing,
partly, at least, to the presence of air admitted into the
suction pipes by leakage, or liberated from the water within
them, by reason of their location, and I am of opinion that
they are justified in their claim, although the air chambers
on the suction mains have been connected with the con-
densers of the pumps, in the hope of carrying off this air.
The remedy first adopted was to drill out the hole and
replace the broken bolts with others of a larger size, but, in
nearly every case, the new bolts were as short-lived as the
old ones. Finally, two extra bolts were put in each pedestal,
and the caps were made in one piece. Since these changes
were made, no bolts have broken.

There have been frequent stoppages, for adjustment and
for other reasons, of all the engines. The following is a
statement of the number of days’ service of each of the
engines during the year :

L O ORI 172 days.
NO. 2 covieriiiiiiiiiiccntirsrirnies e 162 days.
IO 8 riiitiiniciiriniiiiieetersesass serevniessaessatsrasenons 83 days.
NO. duuiiriiiiiinineniieniiinnnieranncoiereretsiesisssstssesssassas 71 days.

The specifications for the engines called for a duty trial
of thirty consecutive days, under the direction of the Chief
of the Bureau, assisted by regular employees thereof, dur-
ing which time the engines should perform an average
duty of 110 million foot-pounds.

This test was made from September 1 to 30, both inclu-
sive, and, falling short of the required duty, was unsatis-
factory to both the Chief of the Bureau and the con-
tractors, and the 24-hour heat-unit test referred to in para-
graph 382 of the specifications was called for. In this test
the City appointed, as its expert, Professor H. W. Spang-
ler, the contractors named Mr. Edward T. Child as theirs,
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and these two experts selected, as the third, Mr. John Bir-
kinbine.

The test of No. 2 engine was begun at noon on Novem-
ber 27 and finished at noon on the following day, Novem-
ber 28.

This test proving satisfactory as to duty and capacity,
it was deemed necessary to test only one of the remaining
engines. Engine No. 4 was selected, and, on December
11, a test of four hours’ duration was made.

While the tests of both these engines proved quite satis-
factory as to duty and capacity, the engines themselves
have not, from the first, performed in a satisfactory man-
ner. Asalready stated, this appears to be due to the pres-
ence of air. A modification is now being made in one of the
suction air chambers, and it is hoped that this will remedy
the difficulty. If so, it will be applied to the other three.
If not, it will be necessary to change the grade of the
suction mains, so that the water may flow through them
by gravity to the pumps, instead of being raised through
the mains by the pumps, as at present.

The buildings at this station have been wired for
electric lighting, and the two engines and dynamos which
were removed from Spring Garden and placed here on
foundations prepared for them, are now giving satisfac-
tory service.

Queen Lane is still supplied with coal hauled from the
Wissahickon Station, at a cost of 29 cents per ton in ex-
cess of the price paid at Spring Garden and other stations.

During the year 13,881 tons were used. The extra cost
of 29 cents per ton, with the additional expense of $1.75
per day for a period of 374 days, for the services of a
man to handle the coal, makes the total cost, in excess of
the amount which would be necessary if proper facilities
for delivery were provided, $4,871.24.

This increase in cost is for the running of two engines
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only. When the third and fourth engines are running
regularly this amount will, of course, be greatly increased.

The hauling of ashes from this station will, also, increase
its running expenses unless some means are soon provided
for removing them by rail. I would therefore recommend
that the proposed coal shed be built, or other means pro-
vided for a proper and economical fuel supply.

The Committee on Plans and Improvements of the Park
Commission visited this station on October 16 and con-
ferred with me in regard to the improvement of the sur-
rounding grounds. At their request I consulted with the
Commission’s landscape gardener, and I have since re-
cceived, from General Russell Thayer, Chief Engineer and
Superintendent of the Park, a plan showing the improve-
ment desired. It is hoped that, when the weather becomes
favorable, means may be provided for carrying out this
needed improvement.

v Roxborough Station.

No. 1 (Southwark) engine at this station has required a
-considerable amount of repairs and close attention.

On June 12 the strap on the connecting rod broke at the
bell crank, necessitating the dismantling of No. 5 (South-
wark) engine at Spring Garden station (as before men-
tioned in this report) in order to secure a connecting rod
to replace it. The piston rod, also, pulled out of the low
pressure piston. The bed-plate on the river-side of the
engine was found to be badly cracked, and it is now held
together by a four-inch bolt running through the bed-
plate. A new plunger was put in on the same side and

-difficulty has been experienced in preventing the joint be-

tween the pump and the suction chamber from leaking.
On each of these occasions the engine was disconnected
-and one side only put in operation. A
Engines Nos. 2 and 8 are in good condition, but the
11



160

pressure required to force the water into the new basin iz
much greater than that for which the pumps were designed.
The utmost care, therefore, is, of necessity, exercised in
the running of these engines.

The boilers, which are in good condition, are run at
their full capacity.

There should be put in, at this station, at an early date,
an additional pump and boilers, with the necessary engine
and boiler houses for their accommodation, and stack and
intake, for, while one of the smaller engines remains idle
the greater part of the time, it is for the reason that the
boiler eapacity is sufficient only for the large engines and
one of the smaller ones. As all the water for the supply
of Manayunk, Germantown, Chestnut Hill and Roxbor-
ough is pumped from this station, it is a question of a short
time only when it will become unable to meet the demands
upon it.

During the summer the road leading from the railroad
station to the engine house was graded, curbed and paved
with Belgian blocks; and suitable drainage, to carry the
wash of the road to below the intake of the pumps, was
provided. Before this provision was made, the wash of the
road, during heavy rains, was carried into the river and
drawn in by the pumps, scouring the plungers and rods.

Frankford Pumping Station.

Engines Nos. 1 and 2, as well as the boilers at this
station, are in good condition, and require very little out-
lay for repairs, notwithstanding the fact that the engines
have been in active service during the greater part of the
year, and that they have now been in service for 20 and
13 years, respectively.

Engine No. 3, 15 million gallon, compound, which was
contracted for in July, 1892, by the Southwark Foundry
and Machine Company, was erected by that company, and,
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on August 1, 1894, was put in operation. Since that time
it has been in the hands of the builders, and it has been
run at intervals only, most of the builders’ time being
spent on the hydraulic attachment for operating the pump
valves. The engine is in much the same condition as that
stated in my reports for 1894 and 1895. During the past
year it has run on an average only 2.4 hours per day,
and has pumped, on an average, 1,600,000 gallons per day,
by plunger displacement.

~ As it is now more than four years since the engine was
contracted for, and over two years since it was started, the
contractors should, in my judgment, be required to deliver
to the City an engine which could be accepted, in accord-
ance with the provisions of the original specification and
contract.

Rozborough and Belmont High-service.

At the high-service works at Roxborough and Belmont,
the engines, which are compelled to run night and day,
have been kept in operation without repairs of any kind.

With the exception of the time required to repair broken
mains, the engine at Roxborough High-service Station has
not been stopped during the year.

The engine at Belmont can be stopped for a few hours
only, during the night.

In my report for 1895, T recommended that supplemen-
tary, or relief, engines should be installed at each of these
stations, and, as no action has been taken in the matter, I
again urge the necessity of relieving these over-worked
pumps.

Roxborough Reservoir.

The north section of this reservoir was emptied, and the
work of repairing the brick slope lining was begun,on April
27. The bottom of the slopes, where bulging or settle-
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ment had taken place, was cut out and repaired, and clay,
to a depth of } inch, was spread over the bottom, after
which water was again let in. When it had reached a
depth of 10 feet, evidences of leakage became apparent,
and the water was again drawn off and preparations made
to cover the bottom and sides of the basin with asphalt.

The preliminary work, which consisted of cutting holes,
about three feet apart, in the brick slope lining, showed
that the bank had settled away from the brick-work. As
the cavities thus formed required filling up, a force of men
was put to work, with instructions to fill in every hole with
small broken stone as long as it would run or could be
rammed. Cement grout was then poured in until the
cavity was thoroughly filled, and in this manner the bricks
were pervented from following the settlement of the clay.
A small portion of the bottom of the basin was covered
with asphalt concrete, as the beginning of the work of re-
lining the entire basin under contract, and, in order to
prevent a repetition of the washing of the clay from under
the bricks, all cracks on top of the banks were sealed with
asphalt. Water was again turned in on December 22.

Shortly after the north section was emptied for the re-
pair of its brick lining, evidences of leaks around the pass-
pipe through the division bank became visible. The south
section was therefore drawn off, and the bank cut into, to
a depth of 8 feet. The clay was taken out and replaced
with concrete, and grout was poured around the pipes and
allowed time to set. ,

This treatment proved successful and the pass-pipes are
now perfectly tight.

The contractor for relining the north basin with asphalt
concrete has a thoroughly equipped plant prepared for
the resumption of work at as early a date as the weather
will permit.
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Mount Airy Reservoir.

In September, the small section of this basin was
_ emptied, and mud to a depth of 43 feet was found in the
bottom. Appliances for removing the mud were taken to
the basin, the section was thoroughly cleaned and neces-
sary repairs made. The entire slope on the southeast side
was renewed and the other slopes were repaired. When
this work was completed, water was let in and the larger
section was emptied and cleaned. Repairs were also made
to the slopes and floor of this section.

Complaints having been made, by residents in the vi-
cinity, of offensive and unwholesome odors from the mud
taken out, I visited the work with Dr. J. Howard Taylor,
Medical Inspector of the Board of Health, who reported
that the mud offered no menace to health, but suggested
the propriety of sprinkling lime upon it, and this was
done.

Wentz Farm Reservoir.

The water in this reservoir was drawn down, and the
east slope, from the top of the ten-foot line, was renewed.
The slope below the ten-foot line was found to be in good
condition. The greater part of the fence around the top
of the basin was also renewed.

A weir, 70 feet in length, 12 feet in width, and 4 feet
8 inches in depth was built around the overflow at thenorth-
east corner. Theweirwas built for the purpose of testing the
No. 3 Southwark engine at the Frankford works. The
engine in question not being ready for test, the weir was
used for testing the Venturi meter, which was placed in
the 48-inch main near the reservoir.

The weir is still in position and ready for use at any
time it may be needed.
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Chestnut Hill Reservoir.

A scrious leak was discovered in the bank between the
Chestnut Hill basin and the stone quarry on the north-
west side. The bank at this point was cut down until
rock was reached, within a short distance from the bottom
of the basin. A concrete wall was then built to a point
above the water level, and the basin is now water-tight
until the water reaches a depth of 7 feet.

The pumps at this station have done very little service
since the starting of the high-service pump at Roxborough.

The station is greatly in need of repairs, and, if it is
to be continued as a pumping station, will require a
thorough overhauling.

Lehigh Avenue Reservoir.

Very little was required to be done at this reservoir ex-
cept to keep the grass on the banks mowed down, and to
make some minor repairs to the inside slope.

The following table shows the amount expended on
minor repairs and improvements to reservoirs :

Expenditures.
Wages. Material. Total.

FaIrMOUD . cvereieeuesiarecsereensveresssnessssesnessaes $16,189 10 $7,019 28 | $23,208 33
Queen Lane, chiefly wages...... : 1,159 65
Roxborough, new 8,664 00 2,090 22 10,754 22
Mt AQrF.uciieeeencisensissninnsesisnnisos ssssase 2,416 05 6541 15 2,987 20
Chestnut Hill.......oovvieiiisnsnensnsssnncecsananinne 380 00 303 91 683 91
Wentz Farm 8,236 72 441 17 3,706 89
Lehigh avenue.......... 217 13 53 75 270 88

Totals 242,771 13
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Improvement of the Telephone Service.

The telephone service of the Bureau has been greatly
improved by the equipment of new lines, the first and
most important of which embraces the following-named
stations : Fairmount, Spring Garden, Storehouse, Belmont-
Works and Belmont Auxiliary.

The second line, which is now run from the Electrical
Bureau to Queen Lane pumping station and reservoir, will
ultimately connect the main office with that pumping sta-
tion and reservoir. From the Queen Lane works it ex-
tends to Roxborough district, thence to the station, thence
to the Auxiliary works and to the new reservoir.

The equipment of these new lines has been in charge
of employees of the Electrical Bureau, under the super-
vision of the Chief of that Bureau, Mr. David R. Walker.

The result has been an almost complete elimination of
the induction, which, hitherto, has so seriously interfered
with the working of the line, and it is hoped that by
placing new and improved telephone instruments in the sev-
eral stations and in the main office of the Bureau, our tele-
phone service will be made to compare favorably with that
of other City departments.

The lines leading to the remaining stations will receive
early attention.

Respectfully submitted.

F. L. HAND,
General Superintendent.



Total Capacity 38,000,000

gallons per day.

BELMONT PUMPING STATION.

No. 1 Worthington Duplex.

Capacity 5,000,000 gallons per day.
No. 2 Worthington Duplex. Capacity 5,000,000 gallons per day.
No. 3 Worthington Duplex. g

No. 4 Worthington Duplex.

Capacity 8,000.000 gallons

er day.

Capacity 20,000,000 gallons per day.

Mean water pres-
sure and mean
suction lift in
pounds per sq.
inch,

8

c OILs.

1896, Running Tii:ll?(;)ulrgfwh Engine Gallons Pumped by each Engine. I;Z;:ég?’%)g. l&?rig; Coal, ‘g ”
% |Cylin-| En-
5 | der. | gine,
No.1. | No.2, [ No.3. | No, 4. No. 1, No. 2. No. 3. No. 4. Gallons, Gallons, | Tons, | Lbs. § Qts. | Qts.
48 500 704 | 12,274,200 |.....orer-eeennnes| 195,693,663 | 566,021,047 | 778,988,910 | 24,967,384 | 1,517 62|25 | 301 | 117
87 [ereererennes 476 642 8,680,400 |....cc0veeueeen. | 187,165,810 | 519,127,470 | 714,923,680 | 24,652,540 | 1,423 | 790| 25 | 276 | 114
106 197 162 730 | 23,401,500 [ 51,728,680 | 63,726,575 | 596,816,905 | 735,668,660 { 23,731,247 | 1,468 | 1,745 | 25 | 299 | 122
% 569 [vvrerenens 674 138,000 | 153,936,896 |.eeruseerenennn.| 532,492,686 | 706,567,582 | 23,552,252 | 1,375 | 1,545 | 25 | 278 | 110
59 277 285 680 | 13,329,000 | 76,853,076 | 109,595,845 | 580,906,120 | 780,684,041 , 25,183,356 | 1,440 85|25 | 291 | 115
70 194 389 645 | 16,709,700 | 52,090,262 | 153,152,815 | 59,817,796 | 771,800,573 | 25,726,585 | 1,478 | 1,500 | 25 | 298 | 119
108 251 728 636 | 25,568,300 | 64,375,864 | 225,476,595 | 551,229,872 | 866,670,631 | 27,957,117 | 1,742 | 105 | 25 | 338 | 124
August............. 47 39 727 605 [ 12,592,500 | 13,313,976 | 288,488,177 | 592,937,650 | 902,352,303 | 29,107,493 | 1,736 (1,840 | 25 | 485 | 122
September... 5 5 564 714 | 1,579,200 | 1,474,200 | 218,508,791 | 621,927,650 | 843,189,841 | 28,116,328 | 1,693 | 1,840 | 25 | 480 | 120
October .......uu.. 35 42 482 706 9,219,900 | 11,540,208 | 186,621,038 | 601,119,130 | 8 8,500,276 | 26,030,654 | 1,695 1,000 | 25 | 496 | 124
November......... 143 212 446 552 | 87,514500 | 57,662,008 | 174,156,177 472,089,000 | 741,421,685 24,714,056 | 1,611 | 1,510 | 25 | 420 [ 115
December......... 11 118 367 732 2,653,500 | 30,251,200 | 135,757,160 | 616,989,297 | 785,663,157 | 25,343,972 | 1,733 1,695 | 25 | 496 | 124
'?:;‘lig;d 664 | 1,904 | 5,126 | 7,020 | 103,662,700 | 513,221,370 |1,933,343,646/ 6,821,483,623(9,431,711,339] 25,797,572 | 18912 | 277 25 | 4,458 | 1,426

- « C) ~
88 |......| 88 [ 90
88 |...... 88 | 90
88|88 | 83|90

83 | 88 |......| 90

Gallons raised 100
ft. })er pound of
coal,

g
b

500.4

511.7
521.2
521.8
495.9

78.1
496.2
4804
458.3
451.5

496.9

991
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No. 1—Worthington Duplex—Capacit
Total Capacity—2,500,000 ' 7 3 pacty,
WOV 2,000,000 gallons per day.
- Gallons per day. BELMONT AUXILIARY STATION. No. 2—Snow.—Capacity, 500,000 gallons
per day.
.é OiLs,
Running Time Tolal Average < .
of each Kngine Gallons Pumped by Pumpage Pumpagge COAL. :f 1 " Mean Water
: in Hours, each Engine. per Month. | per Day. S g a . Pressure,
1896, @ = B
- K] >3 a
a o <]
S
B4
No. 1. | No. 2. No. 1. No. 2, Gallons. | Gallons. | Tons. | Lbs. & Qts. Qts. | No.1. | No, 2.
January 130 5,562,080 |evverervsrsersinnnnns| 5,562,080 | 199,421 36 | 860 25 31 8 61
February 123 5,510,880 l..ueeerreernrireenens| 5,510,880 190,030 32 571 25 29 14 bl
March 134 5,745,840 |.vveesvererrnnnn.| 5,745,840 185,349 35 | 1428 25 31 15 62
April oo 1 Lol 6,155,680 | evvevvrnnerrivenennn| 6,155,680 | 205,189 31 | 210 25 30 7 61
May 191 8,191,030 |errresressererrennnns| 8,191,030 264,226 31 | 528 25 31 7 60
June 223 | 9,865,650 |.uuvvrnrrnnnenneeee 9,665,650 | 328,350 30 | 240 25 3t 7 59
July 224 9,563,230 [+ vurveeerreereriens 9,569,230 | 308,684 3 | 707 2 31 7 50
August 278 8¢ | 12,041,400 1,246,660 | 13,288,060 | 428,647 4 | 855 25 31 8 60 57
" Septembor, 231 3 ] 10488970 37,15 [ 10,526,095 | 350,203 35 | 460 2 30 8 60 55
Octot 205 1 8,840,330 14,850 8,855,180 285,650 21 1,395 25 31 8 62 55
November 162 3 6,920,610 44,450 | 6,935,100 | 232,173 27 | 1,735 2% 30 7 60 61
Docomber 164 7,006,080 |oovvvveemsunnnrinnns| 7,006,080 | 226,002 81 | 245 25 31 8 62
-
Totals A1 AVEAZES.urvsurreerers| 2,209 93 | 95,897,910 1,343,085 |97,240935 | 268418 | 394 | 269 25 | %67 | 104 60 57

29T




Total Capacity—24,500,000 ga'-

ROXBOROUGH PUMPING STATION.

No. 1—Vertical Compound.—Capacity,
12,000,000 gallons per day.
No. 2—Worthington Duplex.—Capacity,

fons per day. No SmWorthingion Duplas.—Cupacity,
7,500,000 gallons per day.

. oil, 3

@ A <

R'éfc'i"fngmeﬁf Gallons Pumped by each Engine. P(‘)":“Z;‘;E]ﬁe lﬁxﬁﬁnﬁ Coal. 2 & . MEEE‘::}?;;;{;?‘E %g

1896, Hours. Month. per Day. § K| ,a Pounds. 4

£ |4 P

- E— 23

No. 1./No. 2.|No. 8. No. 1. No. 2. No. 8. Gallons. Gallons, | Tons. | Lbs. E t Qts. | Qts. |No. l.iNo. 2.|No. 3. 3 =
Jannary....; ........ O 690 | 667 | 22| 362,180,240 | 162,364,900 7,282,920 | 531,828,060 | 17,155,743 | 1,655 | 2,040 [.25 | 652 | 541 | 160 | 160 | 160 | 558.6
FebIuary ...coeunserernnns 626 | 676 | 1411 324,086,900 | 161,388,540 | 43,040,010 | 529415450 | 18,255,705 | 1,593 280 |25 | 45| 495! 160 | 160 | 160 | 577.9
638 | 534 | 93| 347,020,320 | 117,507,350 | 29,236,790 | 493,764,460 | 15,927,835 | 1,503 | 320 |.25 | 365| 500 | 160 | 160 | 160 | 571.8
657 | 538 | 53| 352,128,720 | 113,280,000 19,700,500 | 485,109,220 | 16,170,307 | 1,470 | 1,200 (.23 | 406 | 546 | 160 | 160 | 160 | 568.9
633 | 554 | 119 | 326,070,720 124,469,350 36,377,610 | 486,917,680 | 15,707,021 | 1,418 | 1,880 |.25 771 641 | 160 | 160 | 160 | 596.8
689 | 674 | 149 | 365,503,740 | 156,51.,250 46,151,190 | 568,257,180 | 18,941,006 | 1,638 | 2,120 |.25 | 443 | 646 | 160 | 160 | 160 | 603.0
717 | 698 | 69 | 386,680,080 [ 167,070,600 | 22,272,050 | 576,122,770 | 18,584,605 | 1,723 | 1,020 |.25 | 448 | s21| 160 | 160 | 160 | 5827
697 | 436 | 313 874,325,020 107,208,900 | 104,608,140 | 586,282,060 | 18,910,711 | 1,722 | 1,440 |.25 | 601 | 915 | 16) | 160 | 160 | 591.5
600 | 526 52 | 325,668,050 126,165,600 16,871,550 468,705.200 | 15,623,506 | 1,446 | 1,680 |.25 | 388 | 673 [ 160 [ 160 | 160 | A63.4
October......ooeeveenrseenss| 727 | 653 | 186 | 358,695,840 155,576,400 60,145,740 | 574,417,980 | 18,529,612 | 1,730 | 1,280 (.25 | 505 | 88. | 160 | 160 | 160 | 577.8
November...cueseeerene| 638 [ 662 | 398 | 264,424,200 158.137,160 | 125,543,170 | 548,909,520 | 18,206,987 | 1,833 | 1,230 |.25 | 498 | 827 | 160 | 160 | 160 | 545.0
December. .......cveevenes 720 | 566 47! 383,943,280 | 185,319,450 | 14,730,240 | 533,992,970 | 17,225,579 | 1,789 |............|.25 | 439 | 829 | 160 | 160 | 160 | 521.6
Totals and averages.[ 8,067 (8,184 11,642 | 4,170,827,110 | 1,685,900,490 | 526,954,950 | 6,883,682,550 | 17,441.755 | 19,528 | 2,000 .25 |5,670 (8,314 | 160 | 160 | 160 | 658.6

891




Total Capacity—b5,250,000 gal-

ROXBOROUGH AUXILIARY STATION.

No. 1—Worthington Duplex.
~—Capacity, 5,000,000 gallons

lons p er day. N g’ ex2' }knowles — Capacity,
250,000 gallons per day.
g Oil §
- 2

mooe e | Gt pampetvy [T fremes | o | 37|

1896, in Hours. Mont per Day. a 8 .a kS

g|&| & |8

g

No. 1. | No. 2. No. 1. No. 2 Gallons, Gallons, | Tons. | Lbs. & Qts. | Qts. | =
January. 648 63,604,035 |........... sessene 63,604,035 | 2,051,743 4 78 [ .25 | 134 15 | 56
February. e 575 52,182,410 [...rverrvoreenusee 52,132,410 | 1,797,669 68| 1,027 | 25| 128 12| 56
March wrereneres| 648 |eerreinne 56,784,425 |\eveervercrurnnes 56,734,425 | 1,830,142 75| 1,957| 25| 120| 14| 56
April 693 63,884,700 |ererrerverennes 63,884,700 | 2,129,490 79 190| 25| 150 | 15| 56
May 744 66,290,000 |..vevecerersenne 66,290,000 | 2,138,387 86 362 | .2v| 155) 16| 56
June 688 63,708,500 63,706,500 | 2,123,550 82| 1,785 ( 25| 150 | 80| 56
July 743 68,239,700 |.. 68,239,700 | 2,201,280 92 730 | 25| 155| 31| 56
August 744 72,919,440 |.. 72,919,440 | 2,352,240 101 18| 25| 151 31| 56
September 720 70,567,200 |. 70,567,200 | 2,352,240 % | 1,670| 25| 120| 15| 56
October 744 72,821,430 |. 72,821,480 | 2,349,078 99| 180 | 25| 124 8| 56
Novemb 720 70,567,200 70,567,200 | 2,352,210 88 200 25| 120| 15| 56
Decemb b L2 T— 70,420,185 |cvvererrense neee. 70,420,185 | 2,273,554 102 1,880 25| 122 8| 56
Totals and averages 8,384 791,887,225 |..... 791,887,225 2,163,626 | 1,047 | 1,177 | .25 {1,643 | 210 | 56

69T



No. |—Davidson Rolary. Capacity
1,000,000 gallons per day.

Total Capacity 3,000,000 gallons  \OUNT AIRY PUMPING STATION. No-%ibevidson Rotary, Cupacity

per day.
No. 3—Knowles. Capacity 1,000,000
gallons per day.

3 E
Runnine Ti -‘ﬂ',;,) QOils, Mean Wate‘; §«.§
2unning Time < pressure and|
Gallons Pum by [TotalPump-| Av. Pump- 3 ]
1896. of ei;clﬁm;)rgs{ne each Eng&eg. age per day.|age per day. Coal. § nlli(:‘:l;:“l‘l?s.n 2 8
& [Cyl'rEngine| persq.in. g
| Z%
2 25
No.1. [ No 2.| No. 1. No.2. | Gallons. | Gallons. | Toms. | Lbs. | & | Qts. | Qts. [No.1.|No. 2| S&

JRDUAT Y ewseveraressioreanienes] 744 412 | 32,727,500 | 16,360,000 | 49.087,5 0 | 1,583,467 128 780 | 25| 38| 38| 60| 60| 2022
February...cuseeesesesens 695 374 | 82,671,500 | 12,942,250 | 45,613,750 | 1,572,887 130 300 25| 29| 29| 61| 60| 2168
MATCR coosversennerrnenmenenss| 744 369 | 82,968,750 | 14,728,750 | 47,697,500 | 1,588,629 17| 1,9 | 25| 34| 34| 60| 60| 2541
APTilicecssesnceisrinensnnnens| 708 323 | 81,398,250 | 12,991,250 | 44,389,500 | 1,479,650 105! 1,300 | 25| 30| 30| 60| 60| 260.1
MAaYorererosessossomssnsnsorens] 144 831 | 33,737,000 | 14,273,750 | 48,010,750 | 1,548,733 110 600 | .25( 31| 31| 60| 60| 2694

TUDCuureraecesensrssnsrsnsssennes 720 | 854 | 82978750 | 15608750 | 48,587,500 | 1,619,588 | 111 | 1,860 | 25| 30| 30| 60| 60| 2688
JUIS ceveemmersnnessns] 744 | 846 | 33,793,000 | 14,465,000 | 48,258,000 | 1,556,709 | 103 | 1,280 | 25| 31| 31| 60| 60| 2882
AUGUSE sovvscrsseemeeseneees] 744 | 409 | 85,168,750 | 18,083,750 | 53,252,500 | 1,787,822 | 116 | 160 | 25| 81{ 81| 60| 60| 2838

September w.ceeeversirsans 720 349 | 34,306,250 | 15,611,250 | 49,917,500 1,663,916 180 680 | .25 30 30 60 60 | 261.0
OCtODEL .cevecriversassnsannenes 744 353 | 34,537,600 | 15,425,000 | 49,962,600 1,611,696 124 240 | .25 31 31 60 60 | 2505
November.....coesesesescsses 719 365 | 82,958,750 | 11,433,750 | 44,392,500 1,479,750 117 920 | .25 30 30 G0 60 | 234.0
December. eeessessesssonne 744 311 | 33,532,500 | 18,451,250 | 46,983,750 1,515,501 122 720 | 25 31 3t 60 60 | 237.6

Totals and averages.| 8770 | “4,296 | 400,778,600 | 175,374,750 | 576,163,350 | 1,574,462 | 1463 | 1,800 | 25| 376 | 376 | 60| 60| 2435
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Total Capacity, 750,000 gal-

No. 2—Knowles—Capacity, 250,000
gallons per day.

lons per da; CHESTNUT HILL STATION. No. 3—Worthington Duplex—
7 Capacity, 500,000 gallons per
day.
2 O1Ls. Mean Wato §—;
-1 ean Wator| o 9
Running time of]| Total Average 4 N Pressure | S
each Engine Galgﬂ; %‘:,m ne by Pumg:ge of ang:gge Coal. : 54 s and Mean | =S
in hours. g each Month, | per day. ° 3 & |Suction Lift| %
1896. g; 2| ® | pounds | % 5
g 5» 8 per sq. in, = 'g:
[=]
= =&
No. 2. | No.3 No. 2. No. 3. Gallons. Gallons. | Tons. | Lbs. & | Qts. | Qts. [No. 2.iNo. 3. 3
January ... ... JOUOTOR IR 113 3 OO 8,653,700 |-cvevsreereer 3,563,700 114,635 17| 150 25| 10 53 1103
February.....uu e 137 [eeeerererens 4,813,900 [..ccocvernenrenin 4,813,900 165,996 17 843 25 18 [eveerenee 53 loeereeens 1518
MATCh .ouanerrererensee evse 7 8 (O, 3,328,380 [...veu S 3,328,380 107,367 15| 2,165 | .25 9 53 118.6
April cveecsnenes sessssens 6 |eeens weear 221,400 [.eeeennnercecsnnen 221,400 7,380 11 649 25 ) S PO, 53 [ceereenes 10,7
M8y ceeerereeene SRR 21 overrerernne 664,200 [eevearecroncreens 664,20 21,425 12| 1,786 25 3 53 28,7
JUDne..ereerennen rreevesssen . 45 [cererennnn 1,877,570 [eveersarsesesnsses 1,377,570 45,919 12| 1651 25 5 53 59.0
836,100 836,400 26,980 12| 2,140 25 3 ' 58 352
1,674,400 |.... 1,674,400 50,787 14 744 | 25 7 | 53 1. 60.0
422,960 422,960 14,432 11 480 25 2 20.5
196,800 196,800 6,348 10 1,960 25 | U PO soo| B8 [eeerenne 9.8
1,377,600 |eeeeeeureennnennen 13877,600 45,920 1 1,800 25 ... . 5 53 [veeeeenee 63.7
December ......... DY IO, 865,920 |eereenonsane 865,920 27,932 11 81| .25 3 53 415
Total and Average...l 541 19,233,230 |.vereseecererens 19,233,230 52,549 160 902 | 2| 5 5| 68 liervenne 65.5
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No. 1.—Marine Compound Rotary—Capa-
city, 10,000,000 Gallons per day.

To}::i gaagacity—sé,ooo,ooo Gallons FRANKFORD PUMPING STATION. N ?:1 . f.ng&i%sc gog.jﬁ?g:sd £<:]t:;y—0apa-
No. 3 Vertical (.’Jompoum{, Rotar}e—-Capa-

city, 15,000,000 Gallons per day.

g 0S| MeanWater ég

Running Time of each Total Average E = :i’dlee::slugsg §"“

Engine in Hours, Gallons Pumped by each Engine, Pgm age Pumpage Coar. < | & s o | 38

each Month, | per Day. © 1 =] . ]

1896, g g % | in Pounds ]

& R ) perSq.In, | &3

a () 5] o

§ gl-

-

2¢

No.1. | No.2. | No.3.| No.1. No. 2. No. 3. Gallons. | Gallons. | Toms. | Lbs. | & | Qs | Qts. [ 30| No- £
January ceeeresnan| 720 416 8| 251,653,761 | 151,932,722 5,110,300 | 408,696,783 | 13,183,767 617 | 1901 | 25 371 | 495 | 69 | 68 | 67 | 6102
February...... covuear.| 680 4927 |....... oo | 224,955,592 | 158,806,670 |.cercersrrcrcrrenes| 888,761,670 | 13,233,161 598 | 1471 | 25 344 | 455 | 68 | 68 |.....| 4945
March........coeverrurens| 684 457 [eovsveeee| 243,266,983 | 178,534,801 |.cvcernerrenreneneen| 416,801,879 | 18,145,221 642 | 1,150 | 25 361 | 485 | 68 | 68 [......| 50L1
APTil....ccnneressseenes 483 43 47 | 180,497,325 | 155,463,877 29,155,307 | 365,116,509 | 12,170,550 506 335 | 25 334 | 440 | 68 | 72 | 67 | 5565
MAY.coovereernronrorene 704 552 18 | 271,958,654 | 166,586,464 12,214,736 | 450,759,854 | 14,540,640 640 | 1,640 | 25 289 | 595 | 69 | 67 | 65 | 5427
June..coeininecsrarinrenene| 618 301 190 | 229,463,013 83,452,148 | 117,805,879 | 480,721,040 | 14,357,368 604 | 1,566 | 25 342 | 611 |67 | 71| 67| 6233
July..coocrmnrecrmmecrsenss| 635 380 92 | 242,741,910 | 142,320,800 62,966,648 | 448,029,358 | 14,452,559 633 | 1,586 | 25 543 1 759 | 68 | 70 | 69 | 5439
August ..cucvcceceneneeee| 728 346 99 | 268,250,730 | 128,646,491 75,666,251 | 470,563,472 | 15,179,466 695 | 1,676 | 25 693 | 894 | 67 | 73 | 68 | 52L7
Septemter .......ecenenn.| 710 589 2 | 256,862,003 | 260,669,107 1,682,687 | 459,213,797 | 15,307,126 682 280 | 25 617 | 770 | 68 | 69 | 75 | 519.3
OCtODET.cucveeererrraenend 689 346 94 | 246,034,570 | 126485855 [ 158,762,784 | 481,283,209 | 13,912,361 667 | 2,169 | 25 587 | 779 | 68 | 76 (73 | 4980
November............. 617 236 147 | 219,083,460 83,076,510 | 105,842,222 | 408,002,192 | 13,600,073 634 fn1!2 534 | 807 [ 67 |70 | 76 | 496.3
Decomber.....ccoueueeee.| 727 135 181 | 253,408,650 51,224,994 | 117,464,547 | 422,008,191 | 13,616,070 675 | 1,062 | 25 510 | 825 | 68 | 69 | 74 | 497.9
Totals and averages.| 7,965 | 4,598 838 | 2,888,176,656 | 1,519,199,937 | 687,671,361 | 595,047,954 | 13,923,625 | 7,509 | 1,816 | 25| 5565 |7,915 [ 68 | 70 | 70 | 517.7
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APPENDIX C.

REPORT

OF

Assistant in Charge of Distribution.

Bureavu or WATER.
Philadelphia, January 13, 1897.

Mz. Jory C. TravTwiINg, JR.,
Chief of Bureau of Water.

DEar Sir:—1I have the honor to submit the following
report, for the year 1896, on work done in connection with
the Distribution System.

During the past year but little addition has been made
to the supply and pumping mains, but the lack of the
usual extensions in this respect has been less severely felt
than it would have been if the Queen Lane pumping sta-
tion and reservoir had not been in continuous operation.

These works have greatly relieved the demands upon sev-
eral districts which formerly contributed to the supply of
what is now the Queen Lane system of distribution, and
owing to this relief, the pumpage throughout the year
has been equal to the demand. The height of the water
in the older reservoirs has been maintained at nearly the
maximum levels, and the supply, in consequence, has been
generally better than for a number of years past.

The particular localities where an improvement in the
water supply has been made during the past year, are,
with few ‘exceptions, entirely in connection with the new
Queen Lane system.
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Queen Lane Supply.

On the 4th of January, 1896, the 48-inch supply main
{(No. 1) was filled from Queen Lane reservoir to Thirty-
third and Master streets, for the purpose of supplying the
district hitherto served by direct pumpage from the Spring
Garden Station. The full supply was turned on by 6.30-
P. M, and all the engines, that previously supplied this
district, were shut down or used for pumping to East Park
Teservoir.

The pressure at the Fourth District office increased from
23 to 38 pounds, but at 10.30 P. M. it fell to 10 pounds,
which, upon investigation, was found to be caused by slush
ice, which choked the gratings at the outlet from the reser-
voir. The ice was removed and the supply continued
until 1 P. M. next day, when the main broke and the
water from the reservoir was then shut off. The repairs
to the main were completed on January 11, and water
was let in, this time without supplying the district, for
the purpose of testing the main, and it so remained until
the 15th of January, when the pipe again broke. The
repairs were made and water turned in on January 21,
1896, since which time the main has remained intact.

On the 29th of January the Queen Lane water was let
into a portion of the Tioga district, increasing the pressure
there from 21 to 31 pounds. On February 3d this dis-
trict was extended, with good results, so as to include the
area bounded by Sixteenth and Twenty-second streets,
‘Westmoreland street and Pulaski and Hunting Park ave-
nues.

On February 25, Nos. 1 and 2 of the forty-eight inch
mains from the Queen Lane Reservoir to Twenty-ninth
and Cumberland streets, were put into service to supply
all of that portion of the direct pumpage district east of
Seventeenth street and as far south as Berks street, thence
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west to Twenty-second street, to Columbia avenue, to Twen-
ty-sixth street, to Jefferson street, to Pennsylvania Rail-
road.

On February 27, the supply from Queen Lane reservoir
was extended from the 48-inch main (No. 1) in Thirty-third
street through the 12-inch main in Ridge avenue to Indian
Queen Lane. Previous to this time, Ridge avenue, from
Thirty-third street to Indian Queen lane, was supplied from
Roxborough, and there were many complaints from the
higher levels of the Twenty-first Ward, of scarcity of water.
The pressures now are ample and there is no cause for
complaint.

The daily consumption of water from the Queen Lane
reservoir, at this date, was about 12,000,000 gallons.

On March 13th the district was extended southward to
Jefferson street, and eastward to Ninth street.

The daily consumption in the new section was 17,000,
000 gallons, making a total daily supply of about 29,000,-
000 gallons for the entire district supplied from the Queen
Lane Reservoir.

This extension gave great relief, particularly in the
neighborhood of Broad and Berks streets, and indicated
that when the second pumping main between the pumping
station and the reservoir, and the mains which comprise
the Queen Lane distribution system, are laid, satisfactory
pressure from the reservoir can be maintained throughout
what has heretofore been the “direct pumpage district.”

The Queen Lane system was also extended to the terri-
tory above Lehigh avenue, between Germantown avenue
and Sixth street, and as far north as Cambria street, and
as a result the supply of this district has been greatly im-
proved. By thus reducing the draught on the 80-inch
supply main in Sixth street, which formerly supplied this
section, a corresponding improvement was made east of
Sixth street. This supply, however, is still by no means

12
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what it should be, and it is highly necessary to improve it
further in order to give this section a better domestic sup-
ply, as well as a much needed and efficient fire service.
There is also urgent need of additional supply mains for
the Twelfth, Thirteenth and Fourteenth Wards, where the
supply is deficient for both domestic and fire purposes.
The same may be said of the old City, between Vine and
South streets, and to some extent of the territory below
South streets, and of West Philadelphia and Chestnut Hill.

Mains.

A 20-inch supply main was laid in Germantown avenue
to connect the dead end, north of Allen’s lane, with the
one south of Abington street. This main is intended to
supply the high level in the northeastern part of German-
town, and will be used for this purpose during the coming
summer.

A 12-inch service main and a 20-inch supply main were
laid in Oxford pike (Old Second street), from Wentz Farm
reservoir grounds to 43 feet northeast of Levick street, for
the purpose of supplying Lawndale. These mains are
eventually to be continued to Fox Chase and Bustleton,
but the relatively low head obtained from the Wentz Farm
reservoir is inadequate for either domestic or fire purposes,
and a supplementary pumping station and stand pipe are
needed to meet the requirements of this section.

The 48-inch supply main from Queen Lane reservoir to
Broad and Dauphin streets was extended 5,143 feet, mak-
ing the total length now laid 11,682 feet; 5,500 feet more
will be necessary to complete the line.

The four twenty-million gallon engines at the Queen
Lane works have been connected to No. 1 pumping main,
and the arrangement is such that any one or two of the
engines can pump through this main to the reservoir.
No. 2 main, when laid, will be connected in the same
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manner, and it will then be possible to use all four of the
pumps simultaneously. It is important that this main
should be laid as soon as possible, as it is needed not only
to supply the direct pumpage district, but also as an addi-
tional reliance in case of accident.

Connection has been made, in front of the Shawmont
works, north of the Reading Railroad, between the 20-inch
and 30-inch pumping mains, to pump with No. 3 engine
through the 20-inch main, while No. 1, the new 12,000,000
gallons Southwark engine pumps through the 80-inch
main. Having but two mains for three engines, it is
necessary for one of the pumps to remain idle. An addi-
tional main for No. 1 is therefore highly necessary, not
only for use in case either of the present mains should
break, but also for economy of fuel, and for prevention of
wear and tear to machinery due to friction when pumping
at a high velocity through such small mains.

An old draw bridge which crossed Frankford creek at
Bridge street has been removed, and abutments for a new
bridge have been constructed by the Bureau of Surveys.
This necessitated the removal of the 12-inch submerged
pipe laid in 1886, and the laying of a new main above the
line of the new structure. Before removing the old pipe,
two lines of 6-inch wrought iron pipe were laid, for tem-
porary use, below the bridge. After the construction of
the abutments and the turntable for the new bridge, a
12-inch flexible-joint pipe was laid on the up-stream side,
passing through a 20-inch sleeve at low water line in the
north abutment, and along the west side of the south abut-
ment. The method of laying was to draw the pipe across
the stream by means of a windlass, as each length was
added on the opposite side. The pipes were of the bead
and bell pattern, the bells being spherical and turned true
on the inside. The joint, designed in this Bureau, is

shown in the accompanying figure. The bead ends of the
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pipe were cast with threc grooves on the outer circumfer-
ence that lay within the bells when the pipes were joined
together. The joints were cast in the usual manner except
with the addition of about 3 per cent. of bismuth to prevent
the shrinkage of the lead joints when cooling.

3

2
£

The intake at the Queen Lane pumping station has been
completed, and the two 48-inch suction pipes for Nos. 3 and
4 engines, have been laid. In my report for 1895, I
stated, in reference to suction mains Nos. 1 and 2, that
“owing to defective caulking the leakage was excessive,
“and it became necessary to uncover the pipes in order
“to have them repaired.” Notwithstanding the care taken
to make the joints perfectly tight, the results are found
to be unsatisfactory, as there is evidently more or less
Teakage of air into the pipes, and this it is apparently im-
possible to prevent. The leakage, however, is not as great
- as it was previous to the recaulking. A special effort was
made to have the joints on No. 4 secure, and it was tested
by the following method: a gum ring, §-inch thick and 18

.
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inches wide, was placed over a joint within the pipe, and
expanded at the outer edges with steel expansion bands,
to make the ring air-tight at each end. A vacuum pump
was attached to a tube opening into the gum ring directly
over the point where the bead end of the pipe abuts against
the seat of the bell of the adjoining pipe. The air between
the gum ring and the pipe was then exhausted, and if a
vacuum of from 15 to 20 inches could be obtained and held
for a considerable time, the joint was considered to be
tight; otherwise it was uncovered from the outside and re-
caulked and tested until the vacuum held steadily. Each
joint was examined in this manner and yet upon testing
the whole line the highest vacuum which could be obtained
was 17 inches, which fell, in twenty-four hours, to 5 inches.

Purveyor’s Districts.

The water distribution throughout the City is divided
into several systems, the boundaries of which are deter-
mined, in a great measure, by the relative elevation of the
reservoirs from which they are supplied.

To facilitate the care and maintenance of these systems,
aggregating 1,212 miles of pipes, 10,624 “five hydrants,”
20,500 “stop valves,” and fully 500,000 “appliances,” for
using water, the entire City is divided into six distriets,
each district being in charge of a “purveyor.”

The duties of the purveyors cover every detail relating
to the construction, repair and management of the work
in their respective districts.

The present arrangement of the districts is as follows.
They include, practically, the same area as when they were
established, in 1867, and include the following wards :
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Districts. Wards. s qu:r:;e;fil es. Population.

1st, 2d, 3d, 4th, 26th, 30th and 36th.... 14,371 260,621
5th. 6th, 7th, 8th, 9th, 10th, 24th, 27th
and B3ith 23,680 257,164
TR e 11th, 12th, 16th, 17th, 18th, 19th, 238,
25th, 31st, part ot 33d and 35th...... 63,282 854,064
Fourth......cuu.. 13th, 14th, 15th, 20th, part of 28th,
29th, 37d and 87th 7,522 346,630
8,620 36,867
21,904 69,335
Total e 129,388 1,324,741

In regard to the Second District, I stated, in my report
of 1895, as follows :

“A suitable meter shop is urgently needed. At present
“the office and repair shop for this branch of the service
“is at 918 Cherry street, which is also the headquarters
“for the Second Purveyor’s District. The apparatus for
“testing the meters is at Spring Garden Pumping Station,
“three miles distant, and various materials are stored at
“the South street yard, equally inaccessible from the office.
“This conditon of affairs is annoying as well as expensive,
“and T would earnestly recommend that a meter shop be
“constructed at Fairmount, on the site of the one destroy-
“ed by fire May 23, 1892, as this location is the most
“central and the conveniences for obtaining water and the
“conditions necessary for properly testing meters are better
“than elsewhere.”

In this connection it may be further said that the work
pertaining to the Second Purveyor’s District is greatly
hindered by the overcrowded condition of the yard, etec.,
and not only should the meter force, now quartered there,
be withdrawn, but an addition should be made to property
now occupied. Such an addition could now be made to good
advantage by the purchase of properties Nos. 922 and 924
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Cherry street, which have been offered for sale to the Bu-
reau. A yard entrance and exit could then be provided,
and the confusion and delay consequent upon the massing
of wagons in the present limited quarters could thus be
avoided. It is especially urgent that the storage facilities
of this district should be increased, inasmuch as we shall
soon be deprived of the South street yard, the ground
having been donated by the City to the University of Penn-
sylvania.

Storage yards are needed also in the Third, Fourth,
Fifth and Sixth Districts, and they should be provided
immediately, while suitable sites are yet available for the
purpose.

Reading Subway.

A conference was held on August 26, with George S.
‘Webster, Chief Engineer of the Bureau of Surveys, to
consider the alterations which would be made necessary
by the construction of the Pennsylvania Avenue Subway.

At this meeting it was decided that all pipes crossing
Pennsylvania avenue, between and including those in
Thirteenth and Twenty-second streets should be deflected
so as to pass below the tracks of the subway, and that
all pipes west of Twenty-second street should pass over the
tunnel to be constructed at this end of the line.

To facilitate the construction of the subway it has been
decided to lower immediately all pipes which are event-
ually to pass below the tracks, and to support the balance
upon trestles. This work is progressing and we hope to
have it accomplished during the early part of the current
year.

Machines for Tapping Large Mains.
The five tapping machines purchased last year have been
frequently used for making connections to mains in locali-
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ties where turning off the water would have seriously
affected the operations of numerous industrial establish-
ments. The machines were used also for tapping supply
mains which otherwise would have had to be emptied,
seriously interfering with the supply of large districts.

The desirability of being able to make connections while
the mains are under pressure has been fully demonstrated,
and additional machines for making 30, 86 and 48-inch
connections should be purchased.

The following is a list of connections made with these
machines during 1896 :

Inches.
Size of MATD.vverrerennss 12 6| 20! e\ 10 12\ 30| 48 3o| 30| 20{ 30| 36| 48 30
-- Total.
$i2€ Of taPuwrsrecsreerraens 3| 4| 4 6‘ 6 6| 6 6 8| 10| 12| 12] 12| 12| 16
District. Number.
Second ...oveveerenierasens 1 3 Gl 1 l| [ l I ..... ! ‘ 12
Third....eemsesscsemessers [sere] coe 1 ( 5l 10 2l 1] 2 1] 2 1
Fourth ..icuniniernananncemensjoese feaen ORI DU PR PO PR DY PN 2' .....
Fifth...uevureeverseesseenees S0 OO - ‘ ..... O T I“ S '
| — —
Totalussuseeersesene il 3 1 sl 1) 1] 8 2 1( 2| 1 ‘z] 1l 2‘ 2 31
Water-waste.

An examination was made with the Deacon waste-water
meter in Forty-second street, between Westminster avenue
and Mantua avenue, and in Pennsgrove street, between
Forty-second and Forty-third streets, in order to ascertain
the quantity of water used and wasted. The results show
a daily consumption of 244 gallons per capita; of these,
244 gallons, 179 were wasted.

The following comparative table of appliances, ete., af-
fecting this inspection, is submitted in order to show that
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in this instance the consumption per capita was relatively
greater in the smaller houses. These results are in line
with inspections previously made in other localities, and
indicate that any effective system for the restriction of the
waste of water must include all consumers.

Forty-second  Pennsgrove

street. street,
Number of houses.......cceevveeeee v ereeanen e 39 46
Stories....cceveerrurnnae sesestesesiserosssnsssanssancas 3 2
Popnlation... w179 186
Totel consumption (per house, 24 houra) .. 960 gallons 1,124 gallons
Total consumption (per capita)....... cevsneennns 209 © 278
Wasted (per capita)........ o eeeeseceemernsnasaenne 163 « 194 ¢
Quantity used (per capita)..cceeceremresescrennes 46 « 84
Appliances.
Hydrants ceneenne 39 46
Screw nozzles......... 15
Sinks in kitchens . 39 46
Wash paves.....c.eeieeeene cesiieeees sens e o 39 4
Wash tubs 3
Water closets... 78 51
Baths ........ treteseceniereseninnenaaees ceeseamnenns 39 46
Basins....... ceerseeenineas ceerreserenes e eeenene 39 3
1
2
6 3
Water closets, constant flow, .................. . 14 8

Meters.

The destruction of our meter records by fire, in 1892,
when valuable data relative to tests and to the merits of
meters were lost, necessitates a repetition of most of our
work in this direction. Accordingly, a series of tests of
mechanical meters have been begun. They are unfinished
as yet, but will be continued and completed during the
present year.

For the purpose of making such tests, meters were kindly
loaned the Bureau by the following named manufacturers:
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| SIZE IN INCHES.
Manutacturer. Style of =
Meter. %
il { 14 2 3146 =
{ 1 1 1 1 1 1 1 1
National \Ieter (‘ompany, 298 | 1yt
Broadway, N Y...oooouuevnens i Empire.ce] 1| 1] 1 [avliifon]adon 3
[ RQTC.1:15\ VRN DU PRORON POV PROTRS 1) 1} 1|1 4
Ueter 1§ItgsCOmpaanor.} UnioD..mun IR 7
Hersey Meter Company, S.|| Lorrent L 1
Boston, Muas ..................... Hersay 1| 1] 1 7
Neptune Meter Company, 253 .
Broadway, N. Ypy, ...... Trident.......|coue. 11 1 ... 1 [eeene [V P 3
Thompson Meter Company
79 Washington st., Blook-
lyn,N. Y
Totals......

The initial tests, to ascertain the accuracy of the regis-
tration, have been completed, and a trial for durability is
now in progress.

A comparison of these meters with those of the Venturi
class is also being made, and for this purpose the supply
of Chestnut Hill is first discharged through a 12-inch Ven-
turi meter and then through a number of the mechanical
meters. For a similar purpose a 20-inch Venturi meter
is connected to the supply main leading from the old
Roxborough reservoir to Manayunk.

This work has not yet continued sufficiently long to de-
termine fully the relative merits of the two classes of
meters.

Such tests can, of course, show only the relation between
the Venturi reading and that of the group of mechanical
meters, taken as a unit, and can throw no light upon the
performance of the individual mechanical meters.

A 48-inch Venturi meter has been placed on the Frank-
ford pumping main, discharging at the reservoir over a
weir.
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The discharge indicated by the registering apparatus of
this Venturi meter and that deduced from measurements
of the difference between the head in the main and that
in the throat of the Venturi, as indicated by the column
of mercury in a U tube, wére compared with that shown
by the depth on a measuring weir, erected over the reser-
voir. The results of five such comparisons are given
below:

- 0t
p 28
& gty
] -
= ==
S g
v
By >%
2z Ba,
22 | 53
e (1)
(5]
| |
Weir W 11,066,115
Venturi Meter : i
By register. 10,577,563 —1.41
By mercury column.... 11,354,353 +2.60
Weir 13,839,269
Venturi Meter:
By register. | 18,575 590 —1.91
By mercury column 14,088,083 +1.79
Weir. 15,707,533
Venturi Meter:
By register. 15,569,770 —0.88
By wmercury column 16,046,826 +2.16
Weir. '18,107,595
Venturi Meter: !
By register 18,111,773 ! —0.02
By mercury column 18,595,242 +2.69
Weir. ... .| 20,468,834
Venturi Meter:
By register. 20,475,943 | +0.03
By mercury column 21,018,704 ] +2.68

The registering apparatus, used in these tests, was driven
by electricity, but experience shows that the electric regis-
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ter does not always record correctly, and it is believed
that a more eligible registration will be obtained from a me-
chanically driven register, which has been installed in its
place, and which will be tested as soon as possible. The
clock work of this register is actuated by a weight.

During the past year 72 additional meters were set,
making a total of 1,820 now in service. This number
forcibly represents the meagre proportions of our meter
service, and the effect of such a limited use of the meter
may be as fully represented by the extent of our daily aver-
age consumption, 239.6 million gallons, which is greatly
in excess of the supply of any city where any pretence is
made to restrict the waste of water.

The consumption, per capita, which, in 1896, reached
172.2 gallons per day, is exceeded by that of but few large
cities, and is very much greater than that of either New
York or Boston.

Mains.

The following is a statement of mains laid, relaid, taken

up, ete.:

New Work.
Service majns laid....ccoiiiiiiiiiiiiiiiiineens veee..158,496 feet
Supply mains laid....eeiveeiiinoiiinianans eeeeeaae 20,395 feet
Pumping mains laid.....cciiiiiiiiiiiiiiiinienaenn. 1,151 feet
Connections, etC...uiiueiiieieiieeinreneeieeneennees . 16,797 feet
Total ...viirivenereceococcnncane tetscasesasanan .196,839 feet
Repairs.
Mains relaid....cccivieecnnans 71,189 feet
Repairs and connections...... 5,864 feet
b 7 PR ..77,053 feet
Old pipes taken up........ ...60,586 feet
Pipes lowered, raised and
shifted ..........cviveeetn 6,759 feet
Total «.ovvevnnnn teesessicseeancasaans 67,345 feet

TOtal . ieivienneseconeecosssscssssocnoncosasncacannns 144,398 feet
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Abandoned.
Three-iNCh «ociiiiiieceereernriesesnncaosses tesasitaaas 1,737 feet
Four-inch ....ccoooiiiieeiiniaeen. eeeeesiereeranncinns 8,612 feet
b} B 1T 1 R R R R PR E eeee. 951 feet
Twelve-inch ...ccvveeieniececcienenns teseessessssasanss 621 feet
Total tvieieeeiererenenosncsescsssssssssscsnnssoonse veea14,172

The total quantity of pipe handled for all purposes
throughout the year was 841,237 feet, weighing 18,562,-
636 pounds.

The total quatity of new pipe laid was 196,839 feet, or
87.28 miles, making, in addition to that previously laid,
1,212.1 miles now in use.

Fire Hydrants.

New style fire hydrants in new locations........ccvivuunne. 732
©Old style fire hydrants in new locations..........cooeeeiuns 1
New style fire hydrants in place of old style.............. 384
©Old style fire hydrants in place of others of the old style... 6

Total t.vtiiieiniierineeroorosnosnscssossosnonsssansane 1,123
New style fire hydrants taken out......ocevvvveiiiiiann.. 54
©Old style fire hydrants taken out............cceiviuveinnans 93

B0 7 PN 147

The total number of new style fire hydrants added to
the distribution system was 586, and the total number in
use December 31, 1896, was 10,624, of which, 1,230 are
of the old style, and 9,394, or 88.4 per cent. are of the
new pattern.

Drills for Attachment.
The following new attachments were made to the mains:

1-inch......... 7,030; area of openings.......1,380 square inches
S4-inch........ . 542; area of openings....... 163 square inches
34-inch....... .. 98; area of openings...... . 43 square inches
1-inch.......... 98; area of openings...... . 77 square inches
11,-inch........ 32; area of openings....... 57 square inches
2-inch.......... 45; area of openings....... 141 square inches
3-inch.......... 2; area of openings....... 14 square inches
4-inch.......... 11; area of openings....... 138 square inches
G-inch...... wees  2; area of openings....... 57 square inches

Total.......7,860; area of openings....... 2,070 square inches
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The following attachments, including the ferrules, ser-
vice pipes and curb stops were put in from the street
mains to the curbs, by employees of this Bureau, in order
to provide for possible future services without breaking
of street pavements :

B § 11 + 2,272
L7 1) 109
B T 5 Y 1

Total ...iieeriieeroeecassecssassoconssssssssccscssosasss 2,382

Captain Theodore S. S. Baker, Chief Pipe Imspector,
reports that with the aid of two assistants, he has inspected
cast iron water pipes and special castings at the following
named foundries :

Donaldson Iron Co., Emaus, Pa.
Reading Foundry Co., Reading, Pa.
Gray’s Ferry Foundry and Boiler Co., Philadelphia.

The quantity of castings inspected, rejected, cancelled,
and accepted, including a large number for private parties
to whom the Director of the Department of Public Works
gave permission to purchase and lay pipes, subject to such
inspection, are shown in the following table :




189

Schedule of Pipe and Special Castings Inspected, Rejected
and Accepted during the Year 1896.

S1zE—INCHES. 1
. L= . =] 5
Manufacturer. 3 z T = 2
. ] 3 ° 3 2
T | 2|5 5|8
3 & & S <
( 14,800 | 17,715 | 2,915 || 14,800
20| 286 86 verre | 200
| Donaldson Tron Com- 200 28] 18 |ereen 200
% pany, Emaus, Pa........ 625 683 625
g | 607 720 607
§ L 690 647 600
2 |Routing Foudry { ...... 3tols | ngs2 | 6878 838 | 158 | 5,724
Ltd, Reacing, Facee | 20t048 | 400 | 455| 48| 24| 388
TOtAL evevveeereessasrnenseee| e 23314 | 27,507 | 4,113 | 182 | 23,144
Donaldson Tron Copi- { P I 50| 83 3 30
o | peny, Emaus, P (3 [e— 169 | 171 2 - 169
[ Rea,dinﬁat Foundry Co.,
E Ltd., Reading, Pa..........|...... 3to18 3 | 25 RO FOURP 3
*
Total .eeeureeeraceeeenncnne[veneen 202 207 5 |eveeennne 202
Grand Total....cveeeenciece]vonenn 28,516 | 27,804 4,118 | 182 | 23,346

*Pipe inspected for builders and property owners under ordinance of Councils dated
June 19, 1890.

Tabulations of work performed and expenditures made
are submitted herewith.

Yours very respectfully,

ALLEN J. FULLER,
Asststant in Charge of Distributian.



SERVICE AND SUPPLY MAINS LAID DURING 1896.
First DisTrICT.

Comprising the First, Second, Third, Fourth, Twenty-sixth, Thirtieth and Thirty-sizth Wards.

SIZE IN INCHES.

Totai in
Purposes for which usel. feet and
pounds.
6 8 10 12 16
b Service mains....... 11,282 1,383 loeeereres| 1,635 [.uunneee. 14,320
& | Supply mains........ 5,005 5,005
1o | Supply main conncetions.. B Y P 146 |...... 10 156
$.2 | Fire hydrant connections 719 R, 719
=]
S e
8.« —_
5 Totai { Eeet 12001 | 1,383 | 146 | 1,655 | 5015 | 20,200
“ Pounds....... 396,083 | 58, 8,030 | 11,160 | 551,650 | 1,132,959
48 Pipe relaid........... 17,873 1,281 |eeeerrenenee| 1,632 20,7:6
=.q Pe relaild...cciiniiiccnines oee , corsancecees
B4 [Rire relald. . s | g 8 4 [T oo
283 . | Pipe taken up 856 20,037
8togT
LECE S
T 0O
2T q & 14,218 1,284 | 8 1,635 |...... [, 41,327
gem Total { 634,194 | 83928 | 440 (117,502 | I 166603
e 31,219 2,667 154 2,201 5,016 61,527
Total bandled... { poy g™ 1030227 | 112014 | 8470 | 2361952 | 531,50 | 2,299,652
Pipe cut off and aband 72 |oveeesrinans 742
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Compris'ng the Fifth, Sisth, Seventh, Bighth,

Secoxp DistrIcT,

Ninth, Tenth, Twenty-fourth, Tuwenly-seventh and Thirty-fourth Wards.

=l SI12E ¥ INCHES.
w0 Purposes for which used. . - - %‘:g‘lpf)?u{%?
2 3 4 6 8 10 12 16 20 30 36
[ Service mains 25,096 | 7,250 | 4,163 [ 2,701 [ccccrerurec]ernrenriene 39,210
Supply mains... .......... rereeneesenes [EURUTPRTROS [SURRRURRN FURRRPUPRIEY FUURURIPIIIPI POV RPN SR PR 4 48
w5 | Service main counections 40 40
K ceerenteanne feenen, e [OTTRPPRRTIR PORS 144 144
3 et 16
8 302
® | Fire hydrant connections.. 2,375
& I Tire connection (private).. 60 everreeresne orren senees|seressesacas 79
8 | Supply connection (private 61 103 344
g Motor connections (private) . .........|.ceeeres % S 49
= Drains .ceeceee cereerveenesescsessnnneens b 3 U PRI, Jeereseneenes 664 |.viieennenne 5 . 680
5
z Total § FEet serersrssneccvuasnnns 11 465 | 28867 | 7,299 | 4,168 | 2,701 |sererrenns 192 |eerverensene 43,287
\ Pounds.....ccoevennean 110 1,395 8,835 936,111 | 306,180 |228,965 | 194472 [eeceerrecnns| 80,628 [oeeernen| 2,110 1,708,706
& _ . [ Piperelaid 11,640 cosnesranen 26 - 13,876
T2 | Repairsg 31 584 . 818
S w8 | Pipe taken up. 2,286 462 13,476
E£.2 o | Pipe raised... 484
=g Fn] Pipe Shifted.....coesecusrseressursarens |srees suers: [secrersonuns [aresne 173 |. 173
$osg
= e
0o
23 To'al { Feet......... weenee] 188 | 8828 | 2817 | 12,859 86| 1,850 | 2,159 45 179 26 340 2°,827
&~ L Pounds.....ceeveneeee] 1,380 | 132,420 | 44,23 424,347 3,612 | 101,750 ; 155,448 4,90 | 28,461 8,632 (143,480 1,018,503
149 8,921 2,782 41,226 7276 6013 4,860 45 371 26 3156 72114
1,490 |133.815 | 52,858 | 1,360,438 |309,792 |330,715 ' 349,:120 4,950 | 58,989 8,632 | 145,590 2,157,209
Pipe cut off and abandoned 1,815 636 266 621 3,338
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Comprising the Elevenih, Twelfth,

THIRD DIsTRICT.

Sixteenth, Seventeenth, Eighteenth Nineteenth, Twenty-third,
Thirty-third Wards.

Twenty-fifth, Thirty-fifth and part 6,

Sizes in Inches.
Total in
Purposes for which used. feet and
3 4 6 8 10 .| 12 16 20 30 43 | Pounds.
. (Service MAINS. .cveceisnnirneasersnines <snvnsrssiens|evcrevsnnesenes| 24,049 | 1,124 8,731 5,085 2,647 |veverererann 36,636
2 | Supply mains veossene o 1,560
< | Service main tions 85 [ieen nenees 35
"R | Pumping main donnections............ 14
+ | Bye-pass connections.....ccceerueeee fosesrencrcccses|srnnrennranaens 18 76 98 228
& | Service supply connections. 262 262
« 4 Fire hydrant connections... 2,694 |icooeerreee 2,694
© | Fire connections (Private).......ceceere|cevervacens 34
2, | Supply conneciions (private).. 40 54
B
B
zo Total { Feet......... ceceesesmannee 14 336 26,778 1,142 3,806 5,183 2,684 1,560 14 [iovienennennne 41,517
{ Pounds..vmemers.| 210 6,"84 | 883,674 | 47,964 | 209330 | 873,176 | 295,240 | 248,040 4,648 || 2,068,566
38 Pipe relaid + 11,009 [aoeervereere]evrenninnneens 5,720 16,729
g 'g Repairs general 9 2,347 12 111 17 ivvrvirrennns 23 94 2,613
- g"g Pipe taken up..c.ceceeeseraees 1,108 12,422 916 93 602 204 [eeeeriecesesneforesorenens|onennnenennnnne seseesessassene 15,343
Z.2 8 | Pipe lowered........ccornrinen 56 12 1.089 1,167
= & % { Pipe raised 2,168 2,168
$A8
B e
g8
&.Ey.. 1,162 12,443 17,649 105 713 5,941 sasasessosas 23 94 38,010
a 17430 | 236,417 | 578467 | 4,410 | 89,215 | 427,752 |sreeeein 7,636 | 54,990 | 1,366,307
Feet...uu... 1,176 12,779 44,307 1,247 4,519 11,124 2,684 1,560 87 94 79,627
Total bandled { poonds. 17640 | 247801 | 1,462)181 | 52374 | 248)545 | 800928 | 295240 |248)040 | 12,284 | 54,990 | 3,484'973
Pipe cut off and abandoncd........cunun..... 420 1,120 179 [ 1,119
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FourtH DIsTRICT.

Comprising the Thirteenth, Fourteenth,

Fifteenth, Twentieth, Twenty-ninth, Thirty-second, and part of the Twenty-eighth Wards.

Purposes for which used.

S1zE IN INCHES,

Total in
feet

and pounds.

3 4 6 8 10 12 .20 36 48
Service mains 17,124 | 1,843 | 9,555 | 1,584 [ceeverivense[ernecernninefeernsnannsneas 80,106
.g' Supply mains...... . . shecsevasens 4,787
& | Service main connections...... 120
= | Supply main connections...... 317
S | Meter inspection connection JRUS DORPRPURNN ot 40
2 | Service supply connections... c...iveueecieeessrsisnns 759 - 759
+ ; Fire hydrant connections 1,252 . 1,252
& 1 Fire connection (private) e s veenne 68 68
g, Snpply connection (private).. 366 312 [RRUUUN PSRN NS voonse-Jossens sesenanns] 708
a Drains..... 51 51
5
] Total {reet........ 366 | 780 | 18,987 | 1,843 | 9778 | 1,638 feccooermrnrifivi | 4,587 38,008
POUDAS.veereresrecanesrrsnrasarsanicenersaseer| 5,490 | 14,991 [ 626,571 | 77,406 (537,790 119,376 |eereererere [eereivenunns 2,633,395 |  4,065,0,9
+&% . [ Eiperelaid . JRRRUTN NP 10,367 |covcrucorece] 356 |icerccinnces| wonervnnsee 10,723
28 | Repairs general 3 608 39 9 12 28 13
= .85 | Pipe taken up. 342 | 9,787 358 |evevrererens 36 10,573
2 P
S5 g%
23388 Feet 395 | 9,791 | 11,333 4 431 9 6 12 28 22,009
2 Total X
& POUDGS ceveveeersnases seroesaasmresssees 5925 (186,029 | 373,999 168 | 23,705 645 954 | 5064 | 16,480 612,862
Feet 761 | 10,>80 30,320 1,847 | 10,209 1,667 6 12 4,615 60,017
Total haodled {Pounds 11,415 {201,020 | 1,000,560 | 77,574 (561,495 {120,024 | 954 | 5,084 | 2,699775 |  4,.577°881
Pipe cut off and abandoned eenanene [ T 34 244 1. 278
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Firre District.

Comprising the Twenty-first and part of the Thirty-eighth Wards.

" Size in Inches.

Total in

Purposes for which used. fe:"; “gd
2 | s 4 6 | 12| 18 20 30 36 4g . | PoURCs.
Service mains....cceevvenn. 15 3.288
Supply mains 611
< | Pumping mains 1,151
3 Supply main connections 17
3 | Pumping main connections. 317
& | Bye-pass connections..... 36
@ | Meter inspection conn 262
<= } Fire hydrant conneciions. 180
8 1 Fire connections(private) ... 15
@ | Supply connections (private) 111
£ | Motor connections (private) 13
:- Drains, 651 1,164
ol —_—
2 -
Total Feet... 306 13 90 4,253 162 158 132 15 528 1,538 7,195
Pounds.....ciueveennnsisiessisssnnsescsanennne. | 8,060 [ 195 1,710 | 140,319 | 11,661 | 17,380 | 20,988 4,980 | 222,816 899,730 | 1,322,872
g (Piperelaid SR 55 860 415
F+ | Repairs general........... eereeeeenaens sreens 25 201 26 |eierenrine 76 48 419
=33 | Pipe taken un . 23 360 469
bl Pipe lowered. 253 261 .. 595
2 3 Pipe raised......... .. . 104 |covenneinncferensnsnnene| cononaonanefseessenenneferrnen 104
b0 s aofsssrnensrensfencessiasans 700
%58
283 .
B85 Total {Fm deverwe| 8 382 517 2 99 43 fererrenes 1,468 2,702
- Pounds erenesnne| 1,216 7,258 | 17,061 1,872 9,46 15,741 | 14,276 ...... veene| 858,780 925,663
Total handled. Feet... . 306 94 472 | 4,770 188 244 2.1 58 528 3,606 9,897
1 Pounds. 18,060 [1,410 | 8,968 |157,410 | 13,536 | 26,840 | 36,729 | 19,256 | 222,816 | 1,758,510 | 2,242535
Pipe cut off and abandoned 12 12
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SixtH DistrICT,
Comprising the Twenly-second, and part of the Thirty-third, Thirty-seventh, and Thirty-eighth Wurds.

Size in icches,

Purposes for which used. and pounds,
3 4 6 8 10 12 20 8)

Service mains. 25,816 23 22 9,075 |ivecseoerones 84,936

. | Supply mains 4 8,554

¢ | Service main tions 23 23

< | Supply main ti 151 264

% | Bye-pass connections 7 139

+« | Meter inspection conncctions. 92

3_2 Service supply connections. 636

w { Fire hydrant connections.........c..... oomsensnsenne 1,826

S | Trolley sprinkling ti 100 100

2 | Supply connections (private).. 48 48

‘8, | Motor ions (private) 14 . 14

B
D

4 Total {Feet 62 636 27,736 23 273 13,373 4,529 46,632

{ Pounds 930 | 12,084 | 915,288 966 | 15,015 | 962,856 | 720,111 2,621,250

. %3 { Pipe relnid 2,186 3,148 2,927 899 [0 ceeveeenee 8,660

== 5 | Repairs, general 20 512 9 91 124 797

<425 | Pipe taken up...... 289 345 54 . 688

B9t | Pipe lowered 25 959 384 . 1,378
L
-
233

oS Total {Fﬁﬂf 234 4,012 3,157 3,072 907 12 29 11,523

al" Pounds...... 6,346 | 132,396 | 132,594 | 168,960 | 65,304 1,908 9,628 517,136

Feet 62 970 31,748 3,180 2,345 14,280 4,541 29 58,156

Total handled § poynds I 980 | 18430 |1,047684 | 133360 | 183975 | 10280160 | 7220019 | o628 |  3,114386

9
Pipe cut off and abandoned 1,294 6,599 190 8,083

Total in feet

q6T



Recapitulation of Work on Water Pipes.

S1ZE IN INCHES. Total
in

Purposes for which used. feet and

2 3 4 6 8 10 12 16 20 30 36 48 pounds.
Service mains ceverereees| 106,610 | 11623 17,471 2),145 | 2,647 . 158,496
Supply mains, 4,025 | 5,006 6,137 of rerenvenes 5,228 21,395
Pumping mains............ 528 623 1,151
Service main connections. 178 40 . 21
= | Supply main tODS..0verree[ererarsea enene ;7 (R 520 187 10 144 898
g Pumping main connections.......[.seseere [eererrerans| corunreonne 28 29 [wveecennenee 274 331
+ | Bye-pass connections. 107 18 75 166 37 108
3 | Meterinspe: tion tions . 56 |eeeerecenas]|sencencnrnnnnes 92 158 104 410
': Service supply conunections........ ceereersenas| 1,959 ressonnasena|ersens 1,959
& { Fire hydrant connections 9,046 9,046
g, | Fire connections (private), 8 91 94 196
z Supply connections (private)...... 459 173 603 [ 1,265
5 Motor connections (privatc?...... . b1 |iveeesrnenes 25 76
o | Trolley sprinkling connections..|seeesees| ereseensee|iisrneriice|canenssnensene . . . 100
% | Drains 4366 117 5 |eesssrsrsaraane 1,895
Total Peet..l 317 518 | 2,316 | 118,122 | 11,681 | 18,166 | 24,732 | 17,857 6,413 29 533 6,125 | 196,839

L " 1 Pounds...ceceverenenns| 3,170 | 8,220 | 44,004 | 3,898,026 [491,602 | 999,130 | 1,708,704 854,270 | 1,019,667 | 9,628 | 224,926 | 8,583,125 | 12,925,472
4% [ Pipe relaid . 53,130 | 4,429 5,070 -3 L% — 26 360 71,189
o& Repairs, general...............[ce000000e 7 89 4,741 114 312 217 levvvrernren. 107 ub 12 170 5,864
Ze Pipe taken UP...coorreme| 138 | 11,347 | 42,910 | . 2,537 93 692 1,903 131 45 [eerrereens|sernenrenns 360 60,586
Z o | Pipelowered...coccoveenssfoeveenensl 187 290 2,319 |..... 384 8,130
,.:'g Pipe raised csee sesense 1v4 2,168 [T R . 144 340 2,766
'3'.2 5 | Pipeshifted 178 sessassones 700 873

3 g 2 4

2ss Total 138 | 11,491 | 43,423 | 65,468 | 4,636 6,074 | 10678 131 296 121 852 1,590 | 144,398
A L - 1,580 (172,365 | 825,037 | 2,160,444 194,712 | 334,070 | 768816 | 14,410 | 47,064 | 40,172 148,544 | 980,150 | 5,637,164
Feet.ooninrnee| 455 | 12,039 | 45739 | 183,590 | 16317 | 24,240 | 35410 | 7,988 | 6709 | 150 | 885 | 7715 | 341,287

Total handled... { POUDAS cvrrrerors| 4,550 | 180)585 |869,041 | 6,038,470 | 685,314 |1,338:200 | 2,549,520 |878/680 | 1,066,731 | 49,800 373470 | 4,5131275 | 18,562,636
Pipe cut off and abandoned 3,988 { 8,612 951 621 . 14,172




Recapitulations by Districts.

S1zE IN INCHES.

Distriets. Feet. | Pounds.
2 3 4 ] 8 10 12 16 20 30 36 48
= [ First T S 12001 | 1 146 | 1655 | 5015 20,200 | 1,132,959
B TSl o IS T 3468 | 28367 | 70290 | 4,165 | 2701 |eversrensen. 192 5 487287 | 177087706
ird 1| 83| 26778 | 1142| 3806 | 5188 | 2884 | 1,560 T8 | e[| 410517 | 2,068)666
5 | Fonrth.... s | 7| gber| 1eas| o7 | s 008 | 4,005,019
Fiftheeusomeomsesereoserreeees o] 306 13 90 | 4253 |uecitnferersioereseon 158 132 15°] 75287 1588 | 7.195 | 1322872
2 1 Sixth 62| 36| 27736 3 13 373 SO BRY- > 46)632 | 20627250
a3
<
X Total.... { Feet. ... 317 | 548 | 2316 | 18122 | 11681 | 187166 | 24732 | 78571 6413 29| 533| 6125 196,839 | 12,025,472
% otal. { Poundsnrre| 3170 | 8220 | 44004 | 3,898,026 |490,602 | 999130 | 1,780,704 | 864,270 | 1,019667 | 9,628 (224,926 | 3,588125 | .
&% [ First 1,025 | 18,156 | 19,218 | 1,284 8| 1,686 [eemrrrans oo vreenee 41327 | 1,166,693
BE | Becond | 1887 8828 | 25817 | 121859 8| 1850 | 219 5 26717 BI0 || 281827 | 1,048,508
) Third 1,062 | 12,443 | 17,529 105 73 5,941 23 38,010 | 1,366,307
St . | Fonrth 395 | 9791 | 11,333 4 431 9 | (3 S 7 8 | 22000 | o2z
285 | Fifth i 81| 382 131 3 PR I 26 9 oo 1,888 | 20702 | 9251668
=9E 5 1 Sixth 34| 4012|7815 072 LY —— 12 29 11523 517136
LEH
8 ,
] Total... § Feetuwnin| 188 | 11491 | 43423 | 65468 | 463 | 6074 | 10673 | 181 206 | 121| 35| 1,500 144308 | 5,687,164
& otal.. 3 Pounds.....| 1,380 | 172365 |825,087 | 2,160,444 | 194,712 | 334070 | 768,816 | 14,410 | 47,064 | 40,172 | 148544 | 930,150
Feet .| 455 | 12,089 | 45790 | 183690 | 16317 | 24240 | 35410 | 7988 | 6709 | 150 | 85| 7,715 |311,287 | 18,562,636
Totai handled... | poynda™ """ 4550 (180,585 |869)041 | 6,058,470 | 685314 | 1,333,200 | 2,549,520 | 878,680 | 1,066,731 | 49,800 |373,470 | 4,618,275 | %
Pipe cut off and abandoned Y 8,988 | 8,612 L2253 N ORI (RN 621 [iicerenene 14,172

L6T
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Recapitulation of Fire Hydrants, Set, Rencwed, and Removed.

STYLE.
DisTRICTS, Total,
0. 8. | No.1. | No. 2. | No.8.

Firstu.ecciriiiieniiriniicarineisansass sossossossosansnas| soers osene 67 4 [eeeene sosese n
S d 155 [: 7 [ 161
.: | Third 1| 22 12 233
& Fourth 104 112
Fifth 14 14
Sixth 187 4 1 142
Total 1 697 34 1 733
First 33 38
S d 6 68 31 1 106
K l TRIEA cevsereesseesnsmssesssssassansenssssenes sssessss 122 135

§ Fourth 1
a Fifth 49 49
( Sixth 50 7 57
Total 6 328 56 1 3%
Total new hydrants, 1,123
First o000 sasnne 19 3 1 3 26
S d 23 4 6 1 34
T | Thira a2 4 4| n 61

=3

g Fourth 5 2 6 8 16
Fifthucuiesieenicnsinonneisssismsnssssansns sossnnene 1 eeesueneees | conansnncnns [asnase 1
lSixth 3 I O 2 9
Total ... 93 17 17 20 147
Total added Auring 1896,c.ceeceeeerrecseslceesesssecse|sreecsssnenslornne eesnns RS 586




199

Fire Hydrants, by Wards.

WARDS,

STYLE.

No. 1.

No. 2. | No.3.

No. 4.

No. 5.

Total.

Q d

Third

Fourth.....c.ceccecsnencssanavaesnns

Sixth

Seventh.....ccsrenncssiscsaeisansen
Eighth

Ninth

12

27
11
16
20

Tenth

Eleventh ......cceveerserneneacnes
Twelfth

b

36

< 4 1
h

Eighteenth ......cccceiveasaneenss
Nineteenth

Twentieth
Twenty-first....cccosasersereeeee

Twenty-second ...ceueeeeseeese
Twenty-third........cccoeereeenn.
Twenty-fourthu.iseieeceennee
Twenty-fifth....ccccovensiinanenes
Twenty-sixth.., ceeeeesnee oo o
Twenty-seventh .......coeeeeuee
Twenty-eighth...... ............
Twenty-ninth...........uen...
Thirtiethu....cceveeseessesseserneas
TRIrty-Hrstesessecscsessseresens
Thirty-secondee..eesecssesceses
Thirty-third...cceeesseessseasees
Thirty-fourthe......c.c.ceecuene
Thirty-fitth

Thirty-sixth .eceesssensesseassanes
Thirty-seventh.....ccccererveres

35
1

287
96
63
60
87
66
96
90

114
88

47
44
73
166

73
109
214
106
167
542
248
181
345
157
280
284
147

147
96
291
241
54
185

156 17

esanesacaces

sacecancen o

sesececsees

[TTTTTIPRe

cessessences

Uy
tsssessasene
1

1
1
2
4

cosvsscnases

129 1
121 15
126 15
218 40
166 26
1 6
72 8
85 12
183 25
69 21
1 1

64 6

1
1

asessecesnan
ssecsessenae
seasesscnres
cececnsecens
cevsencseses
sevseansonee
[ETTYTIRTeIN

1

srevsnsenses
[
cessenees 00
JTpR—
1
1
RO
1
sessaneens
1

sesscseseses

505
211
124
11t
178
136
205
217
190
161
101

92
145
156
370
109
120
220
302
268
376

1,082
372
426
510
311
509
580
877
228
287
214
545
878

66
299
153

Totalcccssecsscosssasnsne

1,230

5,481

3,445 450

15

10,624




Statement of the Number of Fire Hydrants by Districts and Wards during 1896 and total previous thereto.

FIFTH SixTH
FirsT DISTRICT. SECOND DISTRICT. THIRD DISTRICT. FouRTH DISTRICT. DISTRICT. DISTRICT.

Wards. Wards, Wards. Wards. Wds Wards. Total.

K 3 cl s |—1 = e

3 3 3 | 3 3 3

112,3[4(26(30(36 = 67(8|9(10(24)27;34| = [11{12]16]17(18]19/22:23|25/31|33(35] 1314!520|28293237 = (21128 = |22(28/33(37| =
Prior to 18.6..........|... O OO R U I 7,1 0 OV OV U DOV P U O OO X T O O PO O O O OO I8 1 2,498] e eee[eve o] oer 18860 430 ] [ 1204 10,088
During 1896........... 37| 2| 4|...| 9] 7[12] 71| 5| 2|10 8| 7(14|27;39/49| 161|10| 1| 7| 5{17|17(11)27,64/16(42(16| 233| 3| 6/14| 7.56,13| 6| 7| 112|10| 4 14]|104(14]20( 4| 142| 733
Total ceeeeneveerenrersenes fors [one | oue e o 1,856 e[l e 2,400 e e e Lo Lo e o0 {0 ] 2,726« 1,998, ] ] 244 1,346 10,771
Taken out, 1896...... 13| 4/ 1| 11 8| 3| 1 260 3] 2 1 11 1) 8 91 9] 34| 2| 1| 1| 1| 5] 6]...]10(18] 9] 8.. 61| 1 71 2| 3|...| 2|1 16] 1f.. 1] 6/1/11 9 147
Total in City..everrees|on. wwefone|sesfene] 1,880 0en] ] e .12,367|... .. s faee . 2| 2,665 [or ] es ] wmefoue furs [ oo o] 1,982] o] 4] fene [0 1,387 10,624

Number of attachments for fire purposes previously reported.....c....ecvvvserees 443
[ First District

Made during 1896.......

Total

S d District. 79
Third District 34
Fourth District 68
Fifth District, 15
Sixth District
641

003
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Fire Hydrants by Purveyors’ Districts.

STYLE.

1 istricts, Total,

0. 8. | No, 1. | No. 2. | No. 8. | No. 4. [ No. 5.

First 138 906 678 108 |eveeerveencfeseees | 1,830
8 d 300 | 1,243 701 112 |evecerennens 11 2,367
Third eeeeesseeceee wessnensaensasane 245 | 1,599 757 62 b N 2,665
FOUTthuu.eeivericscssssanansnses| 177 826 896 78 1 4 1,982
Fifth 124 224 88 k0 SOOI O 43
Sixth 246 683 825 83 [eeen SRR PR 1,387

Total....ccceerrrrerseracecsnens 1,230 | 5481 | 3445 450 3 15 10,624




Attackments, etc., made by the Purveyors in accordance with Permits issued by the Bureau of Water.

Arranged by Districts.

SHUT OFF BY PERMIT.

WORK DONE BY PERMIT.

NEW ATTACHMENTS.
S1zE, 5
FE
DISTRICTS. a5
58
. - 4 g :'g g
= k=] . D : : : . O & 3
£ 3 |802084 0902020 2 B2
b = Ll @ vy Ll °
X | ®IR|2RZ|2|312| & &8
FArst coosusvomresssnnnnn| 1,208 | 24| 12| 13| 3| 2 {eruunsfurerns|veeene 1,852 [ersrrenn 38
Second..ciicsmnnereanesess| 1,406 | 191 | 82 ) 81 | 12 [ 12 |eisres|eerese]eerene 1,684 54 | 100
Third .....cceeereeeecernne. .| 1,765 27120} 33 17( 2111 ... 1,883 [ieeernee 91
1330 23217 (11| 6| 7 [.eee crnene 2 1,605 27 90
253 71 4! 4 271
978 61|13 6 1,065 |... 30
Total cceerrrerrenns o 7,030 | 542 |98 |98 (32 |45| 2|11 | 2 7,860 81| 349

REPAIRS. DRAWN,
"‘u; L] B 1 'g
= a . 3 -
g |g|E |48 3 %s|8 g4
gl |hlgs| o |88 8|5 L |~ | 88
S1E|3|23| % [5°5|5(5 |4 |2 |z5
S | &
AlE|S|5%| & 242|881 ¢& &
3L [eersefornee 49 18 | 13 |.... 8| 80| 101 19
149 21881 50 893 57 [eoeeee 15 | 174 632
83| 1|33 50 258 | 46 8| 1| 148 208 992
25| 2{18| 67 229 7 [ 3] 105] 125 511
8| 2l 85 40 1 fornee 1 10
7| 2] 8| 18 60 10 105
298| 9|92 269 | 1,008 | 134 | 8|14 | 448 | 604 | 2,299

602
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Permits Issued During the year 1896.

AQUATI® +ivveererenteriteseseccsssesstsccsccascsassasssnnae
BaKeTieS ..ivveeereeeesererietioteccrecessossvossscssncncas
Barber ShopS....ciieeeieieeiieninteceresssesessorcocodanes
BATS tecuetoeetscecsesiissiseeissseasssiosessssnnsoscnasses
Brick yards.....c.ciiivecenieinn
Basins and sinks in dwellings...
Basins and sinks in offices and stores.....c.ceeeececenences
Baths in dwellingS..ciiveeireeeseceissosssocsoccocsocscsasnse
Baths in hotels, €tC.cvieeeeerticeccriisciieccccocssssocaces
Baths, ShOWET..ceiceeertcoccsssoriondisioiocsncsasannscanans
Bidets ...cccciiiiiiniiiesicincsens
Boats, etc., supply of...
Bottling establishmentS....cceeeeeeesceeeisonoiosecansns
Building PUIrPOSES..eevtseeeteivessscrssccssssssssasssssces
Carriages and wagons......
Cellar drainers::....
Dwellings, half.......
Drug stores......cceeiiieiieiincinisecrcntsnesetinecsscanas
Dye houSeS...cceiieennretaresscsssssessscscssocsnssnssccss
Factories ..vieieeeeereecessnorsonccccecssovsscncesssennnnnas
Ferrules, NUMDEr. ..ottt eeesesecsoscsccsascoscssscscacssos
Fire hydrants, for use of.....ccciveeiininreinennns
Fish. troughs and stands...........ccovvvenn.

R R R R Y R R R R R

CER Y R R I

secscssseccserecsene

FOTgeS tiuvveeeeeteeeesentassesasscacsssseccocconcnnssncnes

Fountains, counter.......eiviivieiiesicsionrercnieiincones
Fountains, garden....ceceeeeeeiieeceieescesesssoccosessans
‘Green houses....
Heating boilers...
Hydrants in new buildings....ccciiveeirenniirenirecenness
Hydraulic €levators.c.c.ieceeeerecierernoececenecincionenas
Ice cream SAlOOMS, ..veeereeseretsoosveasencsoessrsscssscnnss
Jce MAChINES...ivititiieeeeseetererteneseecsscnccssaasnnas
Lawn sprinklers...
Laundries ..ccoieietiineetieteeccecerasesssssectencccaancas
Laboratories ....vieeeeieeetcessessestasssocassssccssannnns
Machines, scouring, rinsing, etc.....ccvvvveveieeeiineennns
Milk DOUSES..eciuvriveneeeneesanssssassesescssescsosasaoas
Motors, beer.......
Motors, organ...
Photograph galleries..cvviveieiesreioerssteascasascennoccnns
Pantry SinKS.....cooiiitiiiiieiieiieieiiitiititsistasascanen
Pools, SWIMIING. .. vuereiueirieseeresecessosscorsnsesanns
Pools in ChUrches. ... .oveeinennniininoneennesenscessenanns

ecseccccse

3
35
80
21

3

3,746

302

7,480
10
91

2
167
19
552
142
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Restaurants and eating saloonS......cceeeeseeeccccanccasss 34
SCrew NOZZIeS....coteeeesssessssesocscssescassossssscscasee 72
Slaughter houSeS...ececceeceesscsoccrssscsscsssnsccssssaas 4
StableS .evevrececeatonccscctscscrcrssssccrssssscssccccccces 100
Stalls in stables.c..oeceieieieiirocerocessecsccacccseseeess 1,004
Steam boilers, NUMDEr..c.cccectrercessssscsssssssssscassscccs 98
Steam boilers, horse POWer.....ccceeeeececesssacccsocessss LT8L
Steam engines, NUMDEr...cceveeiiueectoccsssccccsscnsesss 40
Steam engines, hOrse POWET...cveeeeesccccoscessssasccccss 211
Street SPrinklers....ccecveeececccecscccsscecscccscecaaasss 261
Tubs, vats and tanks...cceeeeereeececcscscssccecasscosanse 62
Urinals in dwellings...ccoeeeeiiaeerirescsacecccccceascnnas 1
Urinals in stores, offices, €tC.cccveveirceccscscvesscscensees 105
Urinal troughs.....ccceceeeieteteiriiecieetescceccacccancnss 35
Wash pPavesS..cceieeeereeercetecsecsnesscscassnsssssessessss 4,101
Wash paves for watering horses.....ccceeeeceececenecsesss 23
Wash tubs, stationary....c.ccieeeeececereciececcnceccnneanes 2,079
Water closets in dwellingS.ceeceeeeesccesccsssssscscsssssesl4,389
Water closets in stores, etC...covvveeiieiiecriecssccessenass 552

Premises Supplied and Appliances in uss.
January 1, 1896.

BT o 9
ATSEDAIS tiviirtiretescitnttrestscossortrarctmassosacone 2
ASYIUINS tivvrienvenecscossoasssscrccsmsssccossssascsccse 8

BaKeTieS ..veeeeeeoserecssscasasoscocsssssssssssscssoans 1,390
Barber ShOPS..eceeecessoessseccsssscsossascsssccssacsssss 1,303
5 7 1,607
Basins and sinks in dwellingS.ccccveesesssscscesssssses 53,643
Basins and sinks in offices and stores.......cce000e0es... 25,038
Baths in dwellingS..cceeeieietaiareeesssesscccscenonansss 144,410
Baths, publiC...ccceieeeeererrcecenioentotsncacccncacens 1,102

Baths, ShOWEr....cveetesanesscecssaseosccssasssssscsnsas 225
27 £ (o Yo ) U 103
Beam houses and tanneries......coveceveviicrecccnseans 18
Bidets ........... 442
Bottling establishments......c.ccoiiineneiiiieiinnnnnsn 599
Brick yards..ccieiiieeeteeeiiiiareeececsronesssscsecnnns 21
Brick yards, gangs of men........ccieiieiiiiiccniacnns 92
Breweries ....ceveetetreeecessescesecscsscsasssassssnne 88

Barrels brewed....oviiiiiiieeesesscastncsasconsnnsannss.1,996,284
Cars, steam and horse.....vceeeeeeescececcoscsccnasanes 1,139
Carriages and WagoONS.e.cvecesescesossscssscecsssccnssees 8,415
Cellar ArainerS....veeeessscccrsesescosaccscscsascsananne 10
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Cemeteries ...iveeiveescocannscscccecsssscssccsscsnnnnns
ChUrchesS ...iciiiceicccccsectaseoaacecssssssseasnnsssnnse
€08l FATAS.cceeseeeecccsscsssosscsnnscssssssssascosnscns
ColOTing TOOMS..ceeeeeeeratcsostconseccsascsansssaananne
CONAENSEIS ticveseoeescscencsesssancsscssasssosssscanass
Depots and railroad staionS....c..ceevieniieeiieecennncans
Dwellings with water.....eiiiiiiiiiieriiiiiiiniinieenns
Dwellings without water.........ccevvieiidiiiiiinnnnens
Dwellings half without water........cccvvviineiennnnens
DYEIS teveireeerrecasescocsssesssssasossescssscnsscsnnses
Drug StOreS.ceieecereececiotesrsecessrsssosssesasassnses
Dye hoUSeS.ieivuiuireeeeoeeesanesssasscseocsosssssssssonne
Engines on railroads....oeeveeereiiieciiniriiececinacens
Factories, foundries and mills........cciivviievicccccees
Filters ..ceeieeececacoccccrosesosecacascsocssssssnncones
Fire StationS.cicccceeececrseresrieccecccccssecssscsosnne
Fountains, garden.....civeeviieeiiieecnreceiencecnnnses
Fountaing, counter....ccveieecessseccsssvecsrssoacsccnse
FOTZES tiiiieiarueeeeeesennansacssecssssssnnssscsssnsnns
FUTDACES covevsosscecososostsossscacnsasssesscsssssccsocsas
Gas works and holders....cocveeeeceessecscescsccsscanos
GlasS WOTKS..eeeeeeeeeetrasesteseseconsssssecsssnanansos
GreenhoOuUSeS ..veeseeeseesssssssssoscsseerssssscecansanne
Grindstones ....ceeeeceecessssreeceasenssososcssonasnnns
Halls and club hoUSES...cvvevtrreceessoassocccscesscnes
Hatters’ planks, per Set...coieseeececieescccceseccnnnss
Hydrants ..oceverieiiiiineeieciieiieenecsoccnccescnncnns
HoSpitals vuvevrereiieceriirrereesesesesssscssasscsnsasaen
HOtElS .uvvvereirereeesseasosessseensanssscesnnsnsascanns
Hydraulic elevators.....coevviiiiieiieiiiinnreinnceennns
Ice cream SalOODS.....eeererreresscseereasasscsnnennnans
Institutions, charitable.....oovieiiiienienenreeeeniinnen.
Tee MAChineS..eeeeeiiiiearssseoceseenesssessseseannnnnns
LaundrieS .coeeveseescrstcesesssaccsssosaccesaannnacann
Lawn SPrinklers....ccoeieeiiiaeeeneeceeresosensacennans
Laboratories tv.iveierrertiietiticetieeieereatontennnennne
Machines for washing, scouring, etc.......covvvvvnnnnen,
Marble FardS...cceeeeeeeeasceeeceisssassssscnnscnnnsnnne
Malt DOUSES.eeeeeonnssrotsseessocassoreeeesnnnnceaconne
Market hOUSES...ccvevieiiieeerteeereresrneeeesecasnns
MilK hOUSES.ceuvuesorsresssnaastoseenesannssceosennonnns
MINb toueiiienronnerarascsenssoascecassocnnsossnconnnnnas
MoOtOrS, DEET....vivuieeiiinnrienscenaeceenocennscnnnnnnas
MoOtOrs, OFZam...vvereieenieeenrnrracereeenrosenenenenans
Photograph galleries.....vveereriernnenernerneneenennnns

26
492
246
152

13
110

211,722
3,087
9,472

678
291
630
269
1,604

10

42

31
466

1,118

26

6

14
914
136
204

16

223,305

41

47
217
251

71
136
584
262

39

2.530

78

17

[}
-3

409

1,527
170
121
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Photograph galleries, operators......ccceeeeecciceecenns 67
Police stations and patrols.....ceeeeeescrecccscscscccsss 39
Polishing wheels.....ccoiuiiiiiiiiceeccerisoceccsenss 19
Pools, SWIMMINgG...c.oveeeeeeeensrecsesecssscsosssassaces 19
Pools in churches......ccceeeeeeeeecectecsscosscacscsanss 68
Printing establishments.....ccciveeiiieiciinceiinennnns 161
PriSONS ceveeeeecsassesecscssecascscsssascsccssoascsssaces | 3
Rectifying establishments.......ccieiiiiiiiiiaiieneaane, 9
Restaurants and oyster saloOnS......cecceecenivecessces 934
SCTreW MOZZIES. . .cvveeeearssscoscssesssscssssoscssansssnns 4,533
‘Shot towers..... 1
Slaughter houses......cceieeriterrtotcrcccsccccscasassssss 462
Soap boiling establishments......ccoceeicieeiecnaecnranss 17
Stand pipes for watering engines......oieieiiiiiinenens 26
StableS .vvevverceerescccosassosssasosscsssssssasssssesas 7,245
Stalls in stableS.ceiceeeetecreecscssecssoncasasasscnssses 47,889
Stalls in markets......... 6,870
Stalls, fish, and troughs.....ccveeeiiveiiiiiioneeesnnns 79
Steam boilers, NUMDbDET. ... ovieeveressecsseosscasssnsans 2,940
Steam boilers, horse power......cceveeervecececcenasesss 97,987
Steam boilers, heating number......c.cceevieieeereeccannes 715
Steam boilers, heating, horse power....c.eeveviieneennes 4,583
Steam engines, number......cceeeiieiiinetieiieeiennns 1,836
Steam engines, horse pOWer......ccveveeeeevcaccscsees.. 32,458
StEAIN SAWS..cesueieerereseerasccossssecnsscsssssassssnse 58
Steamr presses and BamMmMerS..c.ceeesertenesesscececesonss 51
Shops and stores with water..........cooiiiiiiiiiennans 4,763
Shops without water......ccoiiviiiiiiiiiiiiiieeniennns 991
School hoUSES. et ieeriieiiiiieieeneeecesecsensscannsnes 293
Theatres ..iceeriiiieereeeseesectensssneoscasesscasasnns 18
Tubs, vats and tanks....oeevevieiiiieeecesseeennssaases 1,835
Turbine wheels...coiiiiiiiiiiiiiieiiiececescesseannanns 26
TUrinals in dwellingS..vviieereeeeeienctsecsonessnscsaans 172
Urinals in stores, offices, €tC..vceetiiiececriecrsececcnnns 4,073
Urinal troughs...cooeviiriieiriiiiietinieneeeececenaenas 441
Vinegar establishments.........ccoeiiiiiiiiiiieiiiinna. 8
‘Wash paves......cciiiieiieiiianicnentannscarssennsnesss 81,098
“Wash paves for watering horses......eceeeveeeeieenenns 495
Wash tubs, stationary.....ccceiiiiiiiieiiieieeneecennes 19,350
Water closets in dwellings...ccecveeiieiinsscscecoeess. 145710
Water closets in stores, ete.....cceeeeiiiiiiiiiiiiiiiea.. 24,329
W00l Washers...cveiveeeeiieneeeocsensssosssonenssacaas 79
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Service Attachments laid to the Curb (on Streets to be Paved
or Repaved) by Bureay, of Water.

SIZE.
DISTRICTS. TOTAL.
< ] 3
X N 0
First 165 [cvevenrraernens|sreeneseraraens 165
Second 497 -2 I I— 589
“Third o 663 F I [ 665
Fourth 818 |.eieerrenene . 1 849
Fifth bE:J TSN ST 18
Sixth 581 15 eererereennns 596
Total...orverreerecees rreveerensnen eeressenseseseaenns 2,272 109 1 2,382
Account of New Stops and Check Valves for 1896.
BUREAU OF s o g
WATER. Viney. gg g o §
DISTRICT. 8 | B g | Torar.
2-way. | Butteifly.| 3-way. | 4-way.| & 3 5
5 FET 2 O B U - J FOURURUON FEUUORIIN U 138
5ec0nd.nrsrserseees 181 1 5 30 12 R TO— 230
“Third...u.eseeerens| 268 2 292
162 4 22¢
39 5 51
204 18 222
Total........... 966 12 53 96 28 1 1 1,15
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Repairs to Mains, Stops and Fire Hydrants; also Stops and
Fire Hydrants removed during 1896.

I Repairs Stops. FirRe HYDRANTS.
DISTRICTS. Mat?ns
" | Repaired.| Renewed. Removed.| Repaired.! Renewed.| Removed.
First ceeeeeennn. 61 285 35 7 279 38 26
Second..eesesess 248 241 26 9 168 106 34
Third.. ......... 243 840 264 15 310 135 61
Fourth ......... 389 571 12 7 1,744 5 16
Fifth....... 19 11 6 1 35 49 1
Sixthueeseens 59 6 17 2 25 57 9
Total...... 1,019 1,454 360 41 2,561 390 147
Location of Check Valves.

° .

Street. Location. RS

B @

Queen Lare Pumping Station...| Southeast side of Engine House,....... cverereesenes 28 | 48
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Total Number of Stop Valves in the City—Arranged by

Districts.
DISTRICT. -
PATTERN. é Outlets. Total.

3 1st. | 2d. | 8d. | 4th. | 5th. | 6th,
3| 2 Way. 1| 207 1 9 2 13 233
4| 2Way. | 100 | 214 | 217 | 162 86 | 102 831
6| 2Way. (8,309 13388 |3,531 (3,048 | 528 |1,761 15,565
8| 2Way. | 116 | 272 40 64 7 38 537
10 | 2Way. | 184 | 250 | 208 | 270 25 | 140 1,027
Single Gate, 12 | 2 Way. 64 | 323 | 189 | 117 39 | 134 866
Bureau of Water. | 16 | 2 Way. 36 38 30 2L [reeernnns| 38 163
18 | 2 Way. 5 1 6
20 | 2 Way, 24 39 13 45 11 16 148
30 | 2 Way, 8 10 22 38 10 3 91
36 | 2 Way. 3 4 8 12 [ 7 P 33
48 | 2 Way., [ceeceerer|eesennene 3 b L ORI PR 13
Totals..........| 3,795 {4,745 (4,267 | 3,796 | 664 |2,246 19,513
20 | 2Way, {eeernee 4 2 [ 2 2 16
Butterfly, 80 | 2 Way. 2 1 1 6 9 1 20
Bureau of Water. 36 | 2Way. [wessen 17 b U T, 18
48 | 2 Way. [weeesnrsfosssecen 1 23 15 [ceeercnn 39
Totals...ceouens 2 5 4 52 27 3 93
6 | 4 Way. 3 2 1 18
8 4 WaY. |icveceres|scossssns|esacerees 5 5

Barton,

6| 5 Way. 12 32 . 4
6| 6 Way, |..uw T |eevesnnnsfs 7
Totals.......... 15 41 1 17 [ceceeneis]ieennannn 74




Total Number of Stop Valves, etc.—Continued.

210

TPATTERN.

Outlets.

DISTRICT.

2d.

8d.

4th.

5th,

6th,

Toal,

Viney.

aﬁ;waalsueo

10 | 4 Way.

Totals.........' 110

56 65
5

227

6

1

20 45

[P B

19

PYPRYYIres

108

14

{
|
|
\
i

i

cerceres

29 [onen

16

4

64

81

Smith Patent.

2 Way,
2 Way,
2 Way.

® O - w

!

| 10

7
1
2
4
2

cesaceses

10 | 2 Way.

12 | 2 Way. crsses on|eessranesfoneennace

16 | 2 Way. [UDRORNS PIPRYI PSR

Totals...couvees! sveneens| 18 16 |ocvereenn [ P 35
Ludlow, " 81 2Way. [ o U PRURUN [RORReRn 1

Total number ot Stops.....

.18,922

4,989

4,352

703

20,448

Check Valves.

Bureau of Water,

80 |.eeriernnennns

48 |ieeivnrnrnnen

[ETYTT PO PYTYTIOI

seveesses|sosenines

Totals.....ccuuee

13

18
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Number of Valves Raised in the several Districts during
the year 1896.

o . . | SINGLE GATE.
s B ¥ ‘
B 8| 2
Districts. 2| 5|5 S| 4
13 P > = a -] © 5] .
FIEIEIEIE5 55|
Al s 3| 3|33 8]|8
Firstu.veeeceseesssmsesssesssans warvenss| erveenne 1 | eveerf e SO0 I O et 10
Second 4 e 4| 2 1 | 8 [ueeen s | 17
Third JUOPOOUS! (- PRI el 1] 8 |1 | 13
Fourth .uuvceeeeecnens eeterereaeenessanes PO E: 2 I 1 ........ ‘ 1 110 [weveeef consnne 14
————|—
4| 6| 5| 2 i 3 |8 | 1| 38| 54




Number of Complaints and Examinations during 1895 and 1896.

HYDRANTS.

SERVICE PIPE. | WASH PAVEs. SPIGOTS. W ATER-CLOSETS| HORSE TROUGHS| No. LEAKS. TOTAL.
MoNTHS. — — e

1895 1896 1895 1896 1895 1896 1895 1896 1895 1896 1895 1896 1895 1896 1895 1893

January.....ceeeeeene.| 135 170 120 125 13 10 3 5 9 8 P I 16 15 298 333
February .....cocevuiee. 224 128 208 172 29 7 7 3 17 6 L2 30 19 520 335
March.....ouiveccrrennee.| 115 113 157 101 8 3 ) S IR 8 1 3 2 10 17 202 237
Apriliccieees coreeeennncns 97 87 99 92 7 2 e [T FOTORe 8 E 2 (O, 1 11 7 222 198
May....coocnnenveciiennnee. | 113 104 63 84 4 [ (- 5 10 1 2 13 10 200 214
JUD@.ureieerersenirieraane 95 89 69 103 2 1 4 4 5 12 1 oo e 6 14 182 223
July.eereineerinesennnne| 126 76 78 68 6 3 3 1 12 22 1 1 18 9 244 180
August covvveevnnenesernee 66 82 69 90 1. 9 2 2 5 16 [vreeereeee]eosensnncaes 1 11 154 210
September.....uerseeaes 94 86 71 70 3 4 2 o 6 12 : 2 PO 11 9 190 181
(011711173 RO, 91 103 63 88 4 5 6 4 1 12 |ervenonns 1 8 170 221
November.......cuereeen. 98 115 88 65 1 4 2 1 9 9 1 2 1 208 207
December...cceeeseene.| 136 107 111 i 6 5 4 3 14 13 T e 10 15 282 254
Totalueesrs cuneseneenss| 1,890 | 1,260 | 1,196 | 1,169 80 57 89 23 99 130 18 9 160 145 | 2,972 | 2,793

(444



Ncw Melers

Set.

mmmqmamummma*v—-;—'ward-

SIZE.
Occupant. Location. Business. D“‘ge‘{_he" Nﬁ::f I - .

SN RO [ I o RO [
Brock, JohD.......ersvee.r.| 2108 Dean street Stair Building Factory.| July 27...... Crown..... [ETON RN FRRny FOUP Y JUS POUIN PO I |
Hamilton, R. & Son......| 1537-41 Anthony and 709 Tasker st, Soap Works, March 10...] Crownu.|oeeefeereee] 1 feeeree]ieronsfevesusfovrnne JROve I |
Godley, Philip. 722-24 Swanson street.......cceerenneens veerear Storage House........... ... Junes...... Nash.....| 1 [ceeeifoiicifineen 1
Chamber of Commerce.| 131-37 South S 1 street. Office Building ............| Dec. 2........| Crown.....|...... 1o 1 [ SRR POVPR U 4
Friends Assoctation.....| { 133 Walant and Walnat placeand | e Building.......o...| Dec. 12 cove| Gemlvrn]. oo o] oo 3 O O O B
Friends Association..... SI%ﬂzlx;;lmte;ndWnluutplaceand Office Building............. Dec. 12...... Crown...| 1 |..... 2 vereneferene JUUOUY DO R B
Lutz, J. E. Trustee........| 515-19 Lombard street.......c.ccoeeeecrsenesenc| Shirt Factory......om...... March 30...| Crown....|uuee|seeesfuenees 1.1 JN (RO RS |
Philadelphia Exchange| N. E. cor. Third and Walnut sts...........| Office Building............ Feb. 11......| GeMu.eerrr|icueerfceenc|vosnec feasene| 1 {vrefeernreoenne N
Est. of A. B. Kirshba'm| 306 Market street....cuscesesensisens vovns| TAIIOTING.ccverersrersvvsrenns| MaY 18ucee.| Crown s vere| 1 [ ool ol 1
Friends Meeting-house | S, E. cor. Fourth and Arch sts. Church March 31...| Crown.....|......|. SN PRON preees (N NN FUUTUR FRRIN PUUPRN B |
Wiley, H. E...... .| 148 Bread strect....ocue.e... ereernessnenenns Machine Shop .......ccee. Angﬁst 27..1 Crownu..|ceeee|eveue] ceeene [ETYTTY (D U (OO (VRPN oS 1
Am, Bap. Pub, Society..| N. W. cor. Juniper and Lombard st......| Publication House........ Dec. 31...... Gem.oorre|ecennefecennsfevenne JRSSRS PO fevenee] 1 e 1
Am. Acad. of Musiec......| S. W, cor. Broad and Locust sts Theatre, Dec. 30......| Gem..ooeeeeerrs|eueene RS SO 1. woveefennen] 1
Hotel Walton..............| 8. E. cor. Broad and Locust 8tS..............| Hotel.uvcsusssereverersrsnrense| April 28.....| Crown,....[..... 1§ (PR PPN (D N (RN OO JEVOTeS R I |
Waurbarton, B...............) 704 Chestnut street.....cuueessesseseesreoreenee.| Newspaper Office.........| July 13l Crownifowneelieisduvenssfovrnest 1 [iidevnnidinin] 1

Gallons
Consumed.

750
45,756
2,925

No water used.

} 4,975,163

962,750

135,750

55,000

88,442

60,225

No water used.
No water used.
1,269,000

1,2 0,435

&1¢



New Meters Set—Continued.

: Occupant. Location, Business. Date v:hen Nﬁ'&zgf
’U. ’
b=
G
=3
8 ' Wagner, J. P....... ©essens| 1 84 Locust street Laundry. Aug. 28

posit and Surety Co.
9 Physiciansand Den-
tist Building Co.....

9 l { City Trust Safe De-
|

9 ; Reading Terminal Mkt
9 | Reading Terminal Mkt
9 l Reading Terminal Mkt

10 | { Fidelity Mutual Life

. Association...........
10 : Shell T.eoomeevrerrenrnns
11 ' Meurer, Charles A..

i

}

|
11 . Reeves Charles W........

13 | Brown & Bailey ...........
13 | Fitler, E. H. Estate......
14 | Belfield, H. & Co..........
14 , Huber, John Y..........

i
14 | Park Theatre........

+27-29 Chest

t street

Office Building............| Dee. 31...

1831-33 Chesinut street.........ccceuenees oo | Office Building....
Arch street, southeast cor, Twelfth......
Arch streer, southcast cor. Twelfth.......| Market House..............| Dec. 20.....
....... Market House......u......| Dee. 20......
West side Broad st., 118 ft. north of Arch| Office Building............| Mar. 9........

Arch street, southeast cor. Twelfth

924 Vine street, southeast cor. Tenth.....| Hat Factory.....eeesees Aug, 11......| Crown....|.
424-28 St. JOhN Street.cccrerseserrrsarsrsenseess] Morocco Factory .........| Feb. 11......[ Crown...
437-47 St. John Street.....cesesessesecserennss| Furniture Factory........| Aug. 14......| Crown....
412 Franklin st., rear on Willow...........| Paper Box Factory.......| Aug. 16......| Crown...
856-64 North Seventh street........ceessuene | Concert Hall...............| Oct. 29.......| Crown...

485 North Broad st and 1341-47 Noble...| Gas Fixtures.....c.ceeeuees

{East side Eleventh street, first house
south of Ridge avenue....ccocreeerees

Northeast cor. Broad and Fairmount av.| Theatre....cuervecacrsnsi] June12.....

eeer| DeC, 22 00000
Market House........ wreee| Dec. 20 ......

Jan. 21 ......
Machine Shop......

Crown....

Crown....

wveeeee| Aug. 11......[ Crown....

- | 14-inch.

Crawa. , weendd 1

1

PRereny

vesens

SIZE.
. o
I RN I T P PO PR I
s|€|e|g|18|8 |2
C|5(%55|515
P ORI\ IPOR IPOS ORIV

1 feeeeen

1.

venses sseens’ senens

nnnu-u-—n»—-nu»-—.—-.—l’rma’-

Gallons
Consumed.

25,500
No water used.
No water used,

] No water

[ used.

5,905,250

82,950

7,395

5,250

459,750

No water used.
1,422,518
118,485

177,150

¥1¢



New Meters Set—Continued.

Name

Occupation. Location. Business, Date when of 1. )

. Set. Meter. |54 | 5|5 5la

glale|8(2|e

AMEIFIERE

B P RO BN ORI
Park Theatre..... .........| N, E. ¢, Broad and Fairmount avenue..| Theatre.........ceeesueeeunee.| June 26......[ Nash ...... U PSRN RPN PRI PN FOTU
Phila.Traction Co........ N. E, c. Thirteenth and Mt. Vernon sts.| Power house........cccenee| June 24......| Crown..u. [evieesfeeeceddivnss] 1 Joveeeefoeens
Collins, A. M., & Co......| 1051 N. Third st., N, E. cor. Canal st......| Miscellaneous ........cccoee| NOV. 30.c.ce.| Crown..o.|oeeee] 21 1 [eiisi]oveess]ernnne

Jewish Church............
Moland, Wm., & Co......
Paxon, J. W., & Co......
Fretz, J., Estate............
Armour & Co ..

Moore, John.........cennee.
Schadenwald, Henry., .

Kling, J.ccecenecesnnenanans
Leibert & Obert............
Leibert & Obert............
Metzler Bros.......cecennees

Roshor, Charles F.........

926-28 New Market street

Church...

154 Lanrel st., S. E. cor, Ruchel st.........
1056-60 Beach street.....ccoeerenvennserianennn
13)8-12 Charlotte street... o ceeeeverenae
20.1 American st., N. E. cor, Norris st...

2336-38 North Front street......ceeeueeene

N. 8. Iluntingdon st., from Third to
Orianna street..

189 Centre street

Packing hiouse..............
Moulders’ supplies.......
Button factory............
Packing bouse..............
Furniture factory........

Milla. covsarieccrnnnenreninnns

Soap works

158-60 Oak street and rear of 156

Brewery

173-83 Mulberry street.

Brewery

108-12 Levering street......cceicveecinnncierane
E. S. Rldge ave., 2d H. N, Paoli ave.......

Laundry.....ccceeeeenvene

Lard factory.....ceeeesares

June 17......
June 18......
June 17......
Sept. 12......
Feb. 29......
Feb, 12......

Oct. 14......
May 4........
May 5........
Dec. 24......
June 19......

Nash......
Crown....
Crown....
Gem, .....
Crown....
Crown....
Thomp’n
Crown....
Gem.......
Crown....
Crowa....

Crown....

cesess

evenens

1
1

cenese worons| 1 fsenns
R IVN (e 1
TSN provel D BN [oees
voesf 1] 2 feeneen
2 [eceeefoneensfssnnns

| 4-inch.

I 6-inch.

secnse

oresen

csvene

crenss

v-t—-h-i-—-i-—wr-.-alTo'val-

Gallons
Consumed.

eessescencasesessrae son

174,000

481,500

89,750

472,392

228,420

231,000

709,500

27,742

No water uged.
7,603

3,411,368

85,853
96418

gIG



New Meters Set—Continued.

Occupant,

Location,

Business.

Name
f

Date when o
Meter

Set.

| Bureau of Water,.........

Roxb’gh Aux. P’p'g Sta

Collum, A. (:‘vI

Graves, Thomas W.......
Hains, Est. of J. S........

Roxborough
N.W. 5. Washington la., N.E. of Sullivan

Rear 4947 Wakefield street

Pumping station...........
Brickyard....cceeerveeeneene
Braid milt

N.E.s. Chew st. from Hains to Walnut la

Chestnut Hil]walert’nkl E.s. 25th st. 450 ft.south of Union ave....

NUISErY...vrnenserarn venne
Water tank.......covcveueeee
Cotton mill.........ceuun.es
FIOrist cuevrerenneeneccesnnanns
Mill

Shaw....cceerseererre-enueen.... Chelton avenue west of Anderson street
Young, J. Welch.......... N.E. s. Wiss. ave., 96 {t. S,E. of Philcllena
Aramingo Mills Co....... S.E. cor, Unity and Leiper streets

Dijam’nd Mills EmeryCo; 8. side Oxford street, west of Hedge.....

Gordon Bros................
Frank’d Co-operative™o

Wentz Farm Reservoir,

‘West Hope Presb, Ch....

Union Traction Co.......

N.E. cor,Orthodox and Pierce streets...
8.W. cor. Orthodox and Horrocks sts....

Wentz Farm

Emery factory........cecee.
L £1) PO,
Milloocoissvencritrnncnnennns

Reservoir.

Forty-second and Pennsgrove streets...
S.W.cor, Preston and Aspen streets......

S.W. cor. Forty-first and Haverford sts.

Power house.....ceceuveee

May 19.......

March ‘."0...E Cro;lv(:li'.’.:
June 18.....
April 21.....
Jan. 29......
March 19...
April 20.....
Dec. 28......
Oct. 8.........
Oct. 2...... .
Jan. %4......

Crown.....
Venturi,

12 in.
Crown.....

Gem........

Crown.....

Venturi,
48 in.
Deacon...

June l.......
April 18.....

Nov. 5.......| Crown.....

Crown.....|.

Crown....|...

Crown.....|..

Venturi, |......

Dec. 1....... | Crown.....

SizE.

Ll o

S8 |81 s sl
22412409044
o 0 ot N - - .
NN R
........................ ) N PR SRR poveves
e 1l [0 SO PV
..... ofeenann ‘ b [ IR FRPVOR OO

I

[POUOTN I N FORRRRE ¥ PO SO
SN [P IR b § PPN POORIRs JIOTen
JRUUURN PR FO 1.
FUU PRRVIRN PRRRRRs JRVOURY (S (N POV P FISeeey
FEOPEOR RV PRI (PR PO DRRDN Jpoussd [ {
ST FRRURIN povon 19 (RUVRY I T FSUURRY Fos TITS

.-.-.-.....-..-..-.............._.....]Total.

Gallons
Consumed.

1,446,660
90,668
152,250
750

68

8,250
149,400
368,340
60,000
27,375

No water used..

91¢



New Meters Set—Continued.

Size.
Occupant. Location, Business, b ateSe‘zben Nﬁg’t‘;r‘.’f sl Ll . C g]asﬂg’:d. :

. 2lg|sl218|8|5 /8|3

AEAE-RE - NN -RD-R NN e

NIN|a|D|a|l=|e|e =
Goldschlllid, F.T........| Rear 3344 and all 3346 Frankford av .....| Laboratory ............ ..... Dec. 22.......| Gem.... 1 .| 1| No water used.
Klauder & Bro..............| Rear 1809 Russell st Candy factory June 23......[ Crown... 1 1 591,000
Union Traction Co.......| N. W. ¢. Richmond st. & Allegheny av ... Depot....... .| Dec. 23. .....| Crown... 1 *1,600
Dooley, Daniel.............. 8. W. c. Juniper st, & Snyder av. Depot Jan. 27.... 1 259,680
Brill, J. G. & Sons.........| 61st & W00d1and av.........eveeeveesecuvenens| Car Works.. veree| May 11 o1 934,815
Elliott, A. G..................| W. S. Island rd., §. Woodland av .1 S8oap Works .. .| Aug. 12... 1 450,563
T o Honeg, Sing: 1| 8600-19 Chestnut st Home Aug.12.. 1 716,250
Rirhle, J. B......... 7014 Woodland av........cveeeenne ..| Umbrella factory ... Jan. 28. i . [ PR (R P 1 153,975
Sharpless, S, J ........ veeers| 8045-17 Chestnut st ..... .| Stone yard..... .( Dec. 28 ...... 1 | No water used.
Students’ Hall.............. N. 8. Spruce st.. W, of 34th .| Hall Jan, 18.......| GeM.esfceessfeveens [eennc fesnnc venree fonnna| 1 faenes 1 5,016,000
St. James' Hall Ass'n....| 3740-46 Market st . Hall [ RT:TOR0A+ NUPROR [ 1 | FRORRPON RN OOV JOPURON OO SN N ORI PO PN .[ 1| No water used.
University of Penna.....| S. W. ¢. 33rd & Locust sts... .| Swimming pool. Nov. 23...... JURS FUR B N (R 1 | No water used.
Vermont Marble Co......| N. E. c. 30th & Walnut sts. .| Marble works .| July 14...... . . 1) PSR P 1 378,555
Elee.Storage Battery Coj S. W. c. 19th & Allegheny av.................| Electric works... ..| Dec. 26. RN IO PO (e S R PSRN (SO 1 5,250
Penna. Asphalt Co........| 8. E. s. Sedgley av. E. of 19th st,.. .| Asphalt works....... ...... Aug. 13.......| Crown.....|...... JUURIRN PO R IS U FRUUUIN PO PRI I | 89,123

L1e



New Meters Set—Continued.

S1zE,
i ; Datewhen | Name

Occupant. Location. Business. Set. of P o O A

. Meter, |2 & | s |l alglaelsld|d]S
z el ldl24|E|414|5181¢
2 RN RECE-NE-RP-RE-R R
Z N I IORS (=N PO O RO B - A -
J— e | - —_ | — ] — | — ==
28 | People’s Amusement Co. {N;E&f&ﬁﬂfﬁfa:&;:i?h"w 't'g:} | Carrousel.mu...ovssreennn..| June 2.......| Crown....[...... | OO SO 1 fon]- SR OO SOV I
28 | Union Traction Co.......| East side Ridge ave ,n. of Huntingdon..| Depot .......... cveserssessessene| JUDE 22.0ie| CPOWN. | veee |oeorne]vnenn 1 fevee]erensfunee S O IR PN freene

|
Schemm, Peter.............| 908-22 West College avenue......c....... o] Brewery..o.e seeeesvnereses.| JUIY Lvreioee| CPROWDLecanes [sonens foovneefonnnes fevenee | 1 foneelveis | ceees | e
31 | Schoenhut, A. & Co...... 2150-52 Adams street.......cocesemesescersee.| TOY fACLOTT wrrvercurerererens| AUZ 19iceee| CPOWDLwe[evesfevranunenes| 1 (e R OO USRI ROV (RN P
31 [ Schoenhut, A. & Co......| 2218-22 Aramingo street............ooeunrnne Toy faclory...cccuserueene Aug. 20......| Crown ... veeeu. fereens [ETY D U FOUPRN PRURIRN (POINN [RROY DU IUPPIY FOOPN
31 [ Vuleanite Paving Co.....| North side Morris, w. of Gunner’s Run..| Asphalt works........ .... . Sept. 2uevee] Crownul 1 [ oees fevcensfeenes]ue N POV PR P JRPTS JO
32 Burealf of Water.......... N'g;::;c‘:,'y'l;:“',;:t&fffl_“h and Mon.t:- Jan, 17......] Deacon...| o feeeeee [evvene e e e e T OO FOR DO
33 |{Kqneivgton  Labor} | 2016-24 North Second street Hall reree] DC. D] CEOW Do e I8 OO O OO I S PN OO OO OO
33 | Philada. Brewing Co.....| S. E. ¢. Sixth and Clearficld streets.......| Brewery......coveveuereeeces| AUGe 2uueeee] CrOWRe| cerefcvens [eeenn| v 1 ... SN ORI [N PV ! ......
33 | Thackara, Geo. T..........| East s, Lawrence st.,south of Vi Mill Aug. T.......| Crown....| 1 [.o.]oce. JROUN PURPIN RTINS corsnel sone [aene
34 | Houseman...................| Rear 5105 Westminster avenue........ . «...| Packing house.........c....| Sept. 9.eeeee| Crown..|oveesferree]eenee JRUPORY S [ POTFIN RSV0NN (RUUURN RIS UG Noont
84 | Voight, F, G... ............| 4714-16 Westminster avenue. Packing house........ccer.| APTil 15.0...] GeMverrr] vevecfivsee | voee fevenne| 1 freveefovsns|ereeee|evne ] suvenefonenn
. Reed street, south side, from Tnirty-

36 | Walkins, Geo. & Co..... { sixth street to Schuylkill ave....z.} Rubber factory............ Aug. 0. CTOWN | 1 [eerne e [ P [ e

87 | People’s Pass. R. W, Co.| Dauphin street, S. W, c. Eighth street...| Depot Oct. 28, Crown,...| 1 {....[. SRS PO PR RPN UOVORY PN RPN PR PO
37 | Union Traction Co.......| 2214 North Eleventh street, Depot Nov. 30......| Crown....| 1 |..... 1] N POUURY PN PRUINS IRON POV RNy
Totals - 1418|1725 6| 7| 2] 1| 1] 1

B = e b e s e e o e e e e e | Total

Gallons
Consumed.

235,845

35,250

1,213,500
629,250

110,190

102,255

6,750

No water uscd.
1,438,250

19,500

984,405

No water used.
82,750

2,250

370,605

105

39,175,759

816
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Miscellaneous Work.

METERS.

REPAIRED. USED IN SERVICE. PURCHASED.

Si1zE.

‘ Venturi.

I Gem.
Hersey.

| Trident.

J Total,

725 1110 | T ruepeeos
Ll

B-inchiiiiiiiieeenenns | 16 [oonnl| 11 4 |

b 1. 1), WO 26 || 8129 | 1 |aeiifinnne

Crown.

Gem.

URENY I Nash,
- o l Total.

134-inch...ueccinereeennne. 17 fevee] 1] 18 Jooreeefeees fevsonewsnnse|evnsnsfsrnsne] 8 Jueerse] 8| 6
2441Ch vovre ceeererereerecens] 48 | 83 |ovrei| 77 [ovruee]verens]overes| cenene revens| 6 [essnsa|sseesefurenns] 6
3-40Ch eeveerreneerennsnnes| 10.[ 89 [o.oo. 49 v 1 oo 1 e eensfoes| 4| 5| 9
40Ch vuvreeeerraarsnrensanns| 16 [ 90 Lt il|106 |uevne|cernnforenn. Joosers|ennen 12 [ervens|cecenefoonee| 12
6-DCh vovocacenecnersrsreness| 4 | 10 [eerr| 14

h 5T 70) WHUUUURRURIIRPUIINY PUUPIN PRURU DU RN FOPUR IOy FOURRN pOverns [ I PUPPRN JOREIN PR U |
20-I0Ch wiereveccerenecananens [ornner |eeneas|avenas [ cneee PR PV POV POvsn S [N POVRIN POV PRUUNN SR 1
151 T.) , UUUUNRUURUIUIIRN PRers FUUOIOR DU PR PSRN DRPUUIY (RPN Pprest b 1 RO FOVRUR) (RPN FROR I |

Toeal ..ccoceverrenee.... {186 1172 [ 15 323 65| 1| 8| 9| 8|18| 3| 4| 836

EXAMINATIONS. MISCELLANEOUS,
] [~ 2 =1 - 4
3 z 5|2 | kAR 3
1812 1% %8 S5 88|25
sls|g|&8 2|8 |5 |8 |8 |352|5)3
- = 3 @ 13 Z & it = |# = [}
Total....[1,449 |1,000 | 53| 116 |2,618 | 119 7| 81| 961,098 |1,346 | 24,945




SizE.

Crown.

Gem.

|

Trident.

Thompson.

TxsT

LT OO

34-inch © ssereesseiesessenenennenne
l-inch...... .

105-inchuciiicee vierrenie ceenes

2-inch

3-inch
4-inch

6-inch
12-inch
20-inch

48-inch

eeevesnecnss

1

13

™

1

12 1.

ceseenie

-

- e

Total

n

18

[T

.-..........;.........lHersey-

ED.

nnwnww&lvnion-

Lambert.

Meters Tested and Received on Trial.

RECEIVED ON TRIAL,

g ' ;

. ]

. @ s | 5 | =
d 2B lalig B2 :
Elald 3 E(218]2|3] 3
slB8lg18|E 2|88 &
S|lo|a 8= &5 A1 &

TN I §

1
coenne| 1
1

—_ s e O

=

L

-

_- e e e

— e e

-

- -

eeen.

[ S

1

L G T RS -

14

150

51

0%c
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Attachments made and delivered to Districts during the

Year 1896.
'Q'gj . LEAD P1pE—FEET.
g%
28
2.5 5
DisTRICTS. ] 53
g8 & 4 2 .
"g'd —_ ] o .g
S8 £ | 5| & £
= & X A o
Filsbovereseserersssesesoranssmm sossssssmessssssssssanssssons 183 | 8,358 | 3,353
Second 41| 8844 | 6,819 | 2025
Third 659 9,878
Fourth 486 | 6,685
Fifth 8 118
BEXEH, curreerensarssaressosses aonn 598 | 10,234 | 9,802 432
TOEAL cvovresenssessersenensrsesmesssassensessanssronss 2,375 | 39,112 | 26,592 | 2457




INCLUDING Exrunses AT Main

DISTRIBUTION EXPENSES
During the year 1896.

OFrFIcE, PURVEYORS’ DistricTs, AND METER SHops.

Matortal and Labor. et | Divwet | Dt | Bk | o | S5 | otstribun, tetor shope Offes. |  Totain.

Lealuicterneunnnintesirirerecssnneseessenessenne sesssssnnenens o $663 71 | $2,009 80 $2,421 65 $1,464 76 $1,985 97 | $1,208 45 |.euueenceecenn v e $9,889 34
GASKEL c..virisecsarnncensvereresnnenesenesaensseens. 68 32 38 03 109 65 115 54 21 86 66 96 |..evvieireecnnvreereren venen seelsreessntanananans 420 36
COKE...vrvererernesnesinisccnrens s eessesesssssecsnsansonssenns sosens 47 45 68 50 122 30 179 40 80 50 127 20 [eoervenreencs [ ervercveneces [ eever s . 625 35
WOOM.sieeurerrunesiscsescns sertranensessecssosssecsesssssaenn eresen soonn. | - 48 00 foueeeenvcteen ettt e, 48 00
OSSO O OSHRIS) ORI AT R A 74,942 28 [veenreriei e, 74,942 28
RS S NS SN NS S S 2)126 62 |.uevrceiencenns | eerreersrenenne 2,126 62
Small special 16,146 33 |......couervun.e. 16,146 53
TSRS SRS SSOTORN (SOS R 9,728 04 |.. 9,728 04
Frames and covers. 892 60 356 20 200 00 |. 948 80
Viney stops.............. 1,460 00 2,205 00 528 GO 4,033 00 fuieerrerenannnnn. 1,758 00 9,584 00
Excavating by contract...... 1,953 40 |.......... 1,600 11 8,558 51
Hauling, trans. and hotel.........c.cccvveeneeecernnrnnrnen. 45 00 164 25 35 00 25 00 500 50 00 10,424 55 386 50 15 00 11,050 80
Supplies, tools, Small SL0TeS, ete.......eerrrerrrerrervanrernnee. 899 90 2,179 51 1,682 75 2,778 02 604 02 1,145 00 1,025 72 2,287 69 852 27 12,949 68
Plumbing, and Plumbers supplies...... 18 35 |...... [T 497 90 511 05
Meters, etC.cierrerernnrarans coaees 7,387 25 7,887 25
Repéirs to building, ete 2 50 40 25 36 75 30 75 2 68 20 88 ocuevereereannr]erene 143 81

t, 33 45 188 456 25 95 991 48 739 40 23 65 89 87 lrreererrieciand 2,041 95

Brick, stone, lime and

444
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o |

Distribution Expenses—Continued.

First Second Third Fourth Fifth Sixth Distribu- 3
Material and Labor. District. | District. | ti-triet. | District. | District. | District. tion, |MeterShops|Main Office. Total.
Lumber $2,404 12 $648 76 81,854 00 $351 56 $166 47 $74) 12 |ocvviiniienianne $362 11 [uecvireneerenrane $6,527 14
Hay, feed, ete. 777 89 £97 32 625 21 €09 45 124 48 55 83 | ceverseecssennnes 41 19 |eveersereriscnnnn. 8,131 42
Stable supplies. 320 34 246 69 291 04 493 94 12 17 13 83 Juuererveneenssnne]eoeisisnissseeneeeonnesecorannann 1,378 03
Stable repairs 73 54 137 15 154 60 269 75 11 65 520 671 89
Stable medicines. 72 00 78 10 50 07 19 28 219 38
Stable shoeing 141 25 112 00 178 75 181 00 27 00 36 00 [..eeurere cavencar 626 00
Supplies, stationcry 280 78 175 35 419 77 345 8 28 83 115 56 $312 58 41129 | 1,716 39 38,866 28
W Per diem 23,476 89 | 32,496 36 67,390 81 | 62407 f9 | 25,207 23 | 42,288 30 3,805 50 9,679 00 8,232 13 270,177 11
a
ges SAIATY 1eceeecrverenssronsonnsrsrsnnssnancosonsarasssasssssans 4,622 55 5914 44 6,764 00 1,950 09 1,739 00 3,212 51 . 24,202 69
1otal cost of labor and material on account of distri-
buti 85,380 69 | 48,302 36 | 83,056 43 | 78,137 99 | 80,706 31 | 52,824 02 | 118,641 82 | 21,122 30 5315 79 473,396 71
Building and grounds....... . 681 55 4,339 61 3,647 77 6,981 02 2,564 G0 |..... eenee o 1,092 00 [oicivonreeecinnnns 19,306 55
Fairmount Park Trolley Railway. F2,383 07 [.eceeererneerencssforcerareersssanacs| sosenorssonsonsss| secossersssssonssfsnecssssencssssnne |vocranecsacssussar 2,388 07
Biidge over Frankford creek 184 37 154 87
Bureau of Survey .
Pennsylvania avenuc Subway. .... 132 12 [occosneerenenens| consnereersnnencsfsvesessiseenannene|sonnnereross sossne 132 12
Total labor and material..... $35,389 69 | $51,371 98 | §87,580 41 | §81,917 88 | $:7,87 33 | $35,388 62 $118,541 82 | $22,214 30 | $5.315 79 $495,407 82

* Note—$1,778.25 of this amount was paid direct to employees by tae contractors,

444



224 . L

Summary of Work done in Connection with.the Distribu-
tion, 1896. ’
' Feet. Pounds.

New pipe laid during 1896......ccc0vuese.. 196,839 12,925,472
Repairs and Relays during 1896.....,..... 144,398 5,637,164

Total ceeveereceeearecseceasoccnscessss 341,237 18,562,636

Pipe in use December 31, 1896.............6,399,661 418,883,161
Repairs and relays to December 31, 1896...1,414,434 53,822,631

Total ceeeervecernnennccnncccconccness 7,814,095 472,705,792

Additional StOPS..ceieeeiietiiieiiittetertaiettacasesenesss 1,114
Additional fire hydrants..ceceiececessccssssescscescsansess 586
"Fire hydrants in US€...ecceeecceseccroccssrcacssenassesss 10,624
Meters in US€..eevveeccececsscscccsccovssacssacacsscccacess 1,330
Service attachments....cieiecererieciscscesessecennscecess 7,860



' APPENDIX D.

: REPOR'I‘
Supermtendent of the Constructlon and Repalr Shop,
 TWELFTH AND REED STREETS.
- For the year 1896.

Philadelphia, January 8, 1897.
Mg. Jorx C. TravTWINE, JR.,
Chief of Bureau of Water.

Drar Sir:—The demand on the shop for stop valves
and fire hydrants was not as great during the past year
as during the two preceding years; supplies of both were
kept up without running the shop overtime. One thou-
sand and thirty-nine (1,039) fire hydrants were made dur-
ing the year, and two hundred and fifty-seven (257) were
repaired. One thousand two hundred and fifty-nine
(1,259) stop valves were made, ranging from 4 to 48-inch,
the latter weighing sixteen thousand (16,000) pounds.
Three (3) 20-inch, two (2) 36-inch, three (3) 48-inch rotary
stop valves and two (2) 36-inch check valves were also
made. Patterns were made for the new style 48-inch
rotary stop valve, and one is now in course of construction
at the shop. One (1) 16-inch screw cutting lathe, and one
(1) 72-inch wood turning lathe were added to the stock
of tools.

The fan used for blowing the blacksmith’s fires having
worn out, 2 new No. 5 Sturtevant Blower was put in its
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place. New galvanized blast pipe was placed over head,
and connected with the forges, which gives an increased
blast to the fires. A

Work to the amount of fifteen thousand and ninety-
eight (15,098) dollars and fifty-five (55) cents, was done
for the different pumping stations and reservoirs.

I recommend that an entrance be made, in the rear
of the shop, from Reed street, as it would be a great con-
venience in the reception of material and delivery of work.

I respectfully submit the following report in detail of
the operations of the shop for the year ending December
31, 1896.

Respectfully,
JAMES H. DEAN,
Superintendent of Shop.
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MERCHANDISE. Dr.
To stock per inventory, January 1, 1896...$25,561 34
Bolts and nuts...eeeeecevenccccaesaess 1,517 92
Hardware ....ccceoeececssscesacssccan 458 42
Wrought iron.....cceeeveeenssecsccesess 1,116 61
Steel ....cciiiieiiiiiiitciteaniaiessees 1,013 80
Iron castingS.......ceevevevinveeneses 17,980 14
Brass castings ....o000veiieennsacssess 7,313 08
Lead coatings......cvevveieinceneacnsss 612 78
Lumber ...oiceeeececacccssasssnceensss 1,265 54
Paints and brusheS..ccceieeiencscecons 124 85
Oils and talloWS...ceeeercssceceaascnss 120 78
Chandlery .....cceveveveeerenacacesees 199 86
Machinery .....eeeeceeevccssncocansass 1,047 81
Miscellaneous ....ceeeeeeocscecasasnons 241 69
Coal t.ivviviiiiiiaieiracttaiisaanneeaass 1,049 90
COKE tivivinnnncnnsoscarsassnnssstanane 41 40
GUIM Z0O0AS...eeeieeoseracosnssrcnanans 761 29
Brass fittings..coceeeeeiiiciiiininnns 84 57
Packing ...eveeeiiiiseieciociiecnecnens 44 84
Plug valveS...cooeeeecsvraeasssasceness 2,530 00
Lead ciovvevvniiccnveaconcenannssnnonsss 1,615 57
WaAZES tivirierersccssssessassscscasenss 35,581 19

MERCHANDISE Cr.
First District..cvveeeereecersiccccinenanse. $6,962 88
Second District.e.veeceeececeearenncoenes.s 11,219 54
Third Distriet...oceeeeeeiiiereccsereceeees 19,810 57
Fourth District...ceeeeeeecececiscaceeeeess 11,955 02
Fifth District...iccierieeereceeecessnaaes. 2,365 29
Sixth District..eeceieeeeeieeeeeeeeeneneaas 3,881 23

Spring Garden WorkS.......oceveevenes... $7,378 56
Belmont Works.....veeeevesecssaseessssas 1,139 87
Queen Lane WoOrkS...oceeeeeeecensrncaeens 2,615 76
Roxborough Works......eeeveeeeuecness.. 1,832 91
Fairmount Works......veevevvnsrensesees. 962 06
Frankford Works.....eoveveeeeereeenane. 136 50
Mount, Airy Works..ceveeeeeeeeneeenneeens 27 50
East Park ReservoirS...ceeeeeseeeeeeannaes 596 01
General buildings and grounds............ 409 38

———————

$100,283 38

$56,194 53

.

$15,098 55
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Construction and repair ShOP.ccevessecsess $359 31 °°

_ '$359 31
Shop machinery.....ccvveens veeeeneeses $1,080.16
- ’ $1,080 16
Main office........ Ceressreraiiaesivessenee - $103 50 o
: '$103 50
Meter department.....cceoveieciacereeeees -$229 98 '
. - $229 98
Old metals....ccovvees teecssssesesssaescsss $1,293 57
. $1,293 57
Fixed patterns..............ven. teeeiseees  $346 75 '
— $346 75
Distribution ...... [ ceeseeenseeeses  $803 00
—_— $803 00
Holmesburg Water Co....... sesessccsssses  $103 00
—_— $103 00
Inventory January 1, 1897.
Total Cr.......... teeseccasnns [N veees $75,612 35
Inventory, January 1, 1897.....c.cueursvesnnnnnns eeeee. 28,582 20
T $104,194 55
Total Dr............ Ceetereertectsssressassesssses 100,283 38
Balance ....ceceveititieciicrcrccoetecortoccasenas . $3,911 17
38 No. 1 fire hydrants, at $25............ $950 00
56 SEOP VAlVeS.eiievreeernstonoaconnnen ‘2,113 00
Finished parts of fire hydra,nts. $1 783 00 ‘
Finished parts of stop valves......... 2,000 00
Finished parts of rotary valves...... 1,134 00
’ ———— $4,917 00
3 unfinished 36-inch check valves, at $90 270 00
 Finished and unfinished parts....... 85 00
53 old style stop SCTEWS....ceceeeeresans 406 50
54 Viney stop screws, at $2 00.......... $108 00 ‘
14 Barton stop screws, at $3 50....0.... 49 00
12 Barton stop bonnets, at $8 00........ 96 00
) L — 253 00
294 new style stop screws........coeue. 1,029 00
95 socket screws, at $1 75... 00000000000 $166 25
73 spindles, at $1 50....... ceesesansseds 109 50
: T e——— 275 75
498 iron bands........................... 1,511 25
41 stop boxes, at $2 25. . c.eiiiieniiees. . 9225
301 fire hydrant valves.....coveceeneennss 427 50

90 Frost valves, at $0 30..0000ueeeeene..  $27 00
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250 fire hose heads, at $1 50....cc0c0ceee. $375 ud

630 wooden plugs, at $0 50........... ... 315 00
" 123 iron plugs, at $1.00....ceceeerieen.. 123 00
1,467 brass plugs, at $0 OB veeessssnanscess 366 75
21 cast iron risers, at $2 00......0c00en . 42 00

36 pairs cast iron monkey legs, at $1 50. 54 00
35 pairs wrought iron monkey legs, at

$3 50 covececcrecacccscncoccsncanes 122 50
11 drilling machine spmdles, at $6 50... 71 50

2 24-inch furnaces, at $17 00..cvueeos. $34 00

10 furnace grates,"at $5 00........00.0 50 00
24 stop keys, at $5 5. ..000vienennn ... 126 00
15 hydrant keys, at $2 25...c000eeceene 33 75
26 small lead pots, at $1 35.....c.c00eceee 35 10
7 medium lead pots, at $1 50.......... 10 50
13 large lead pots, at $4 00.......ccneee 52 00
88 Tail clamps, at $0 4 T ) . 66 00
19 air pump rod straps, at $9 50....... . $180 50
64 air pump rod brasses, at $2 25...... 144 00
6 sets of gibs and keys, at $4 25........ 25 50
8 pressure caps, at $2 00...ccceeiveces 16 00

. 55 ferrule mandrils, at $1 00.....ccce... 55 00
27 taper reamers, at $3 50....c.c000ienen 94 50

55 flat drills, at $0 35..... teseesansnne .. 19 25
76 ‘bursting wedges, at $0 25......... “ee 19-00
340 flat chisels, at $0 35..... eesieene .. $119 00
128 cape chisels, at $0 35......... 44 80
12 hand gouges, at $0 40.....ccvceneeene 4 80
23 handle gouges, at $0 60........ocven. .13 80
134 hand diamond points, at $0 40...... 53 60
76 handle diamond points, at $0 60...... 45 60
44 pipe cutters, at $0 60.......... cesese 2640

14 drill sockets, at $0 35,....cc00iieenne 4 90
46 sets hand caulking tools, at $2 50.... 115 00
21 sets handle caulking tools, at $4 50.. 94 £0

7 steel plug wrenches, at $0 50........ 3 50

76,730 pounds Wrought iron, at $0 01%..... $1,150 95 -

450 pounds iron forgings, -at-$0 08..... . 36 00
16,665 pounds machinery steel,-at $0 02.... 333 .30

1,496 75

407 35

553 75

. 525 90
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8,527 pounds cast steel, at $0 0515......... $468 98
994 pounds tool steel, at $0 15.......... 149 10
409 pounds self-hardening steel, at $0 35 143 15

4,675 pounds expansion metal, at $0 241,. 1,145 37

3,000 pounds lead, at $0 03%4....0000vnens 975 00

4,401 85
110,704 pounds stop valve castings, at
$0 01 44-100..0000ccccvccccccsscess.$1,504 14
227,050 pounds fire hydrant ecastings, at
$0 015814 +vueeennosansoscasomnnsses 3,508 74
21,249 pounds loam castings, at $0 023;.... 504 66
2,850 pounds machinery castings at
$0 01 49-100.ccevecercecesecccccnce 42 46
8,838 pounds brass castings, at $0 10%,.... 927 99
1,221 pounds Ajax metal, at $0 22.......... 268 62
— 6,936 61
Hardware ...... teseseccsnssessccense $121 87
Bolts and nuts.......ccceveeeceeece.s 803 44
Oils and tallow....ccvveeeeenenoneeee. 74 10
Paints, oils and brushes..... 11 10
Chandlery .c.ccevevecenaccncceinnonss 30 40
Gum g00dS..ccceerenrnenranenns e 202 96
Lumber ..... - 3 - 14
1,929 74
TOAl +ververneenrasoneseennssensrsoseassessssenees 28,582 20

Articles Manufactured During 1896.

1,039 No. 1 fire hydrants, at $25 00..ccccveeeeececs....$25,975 00

44 4-inch stop valves, at $11 00....ccveeeeeceeennnnee

484 00

997 6-inch stop valves, at $12 00.....c.cevinneeenaaa.. 11,964 00

19 8-inch stop valves, at $24 00.......c0000n0. PP
85 10-inch stop valves, at $31 00............ ceereceee
84 12-inch stop valves, at $37 00.......cccc0vvunnnnnns
14 16-inch stop valves, at $60 00........ teecesresesan
20-inch stop-valves, at $95 00......cvviivrcenncens
30-inch stop valves, at $190 00.....ccevveivecnnnae
36-inch stop valves, at $275 00.............. cevece
48-inch stop valve, at $600 00.....cvvevveveccnnens
20-inch rotary stop valves, at $265 00............ .
36-inch rotary stop valves, at $525 00....ccc00e....
48-inch rotary stop valves, at $665 00......c00u...
2-36-inch check valves, at $275 00...0c00eeeiecocnnsn

91 new style plug casings, at $4 00..ceveeeveacennans
633 stop boxes, at $2 50....... ceeeeseans
1,464 wooden plugs, at $0 50.....cc00vnunnn. [

W WK DD~

456 00
2,635 00
3,108 00

840 00

665 00
1,140 00

550 00

600 00

795 00
1,050 00
1,995 00

550 00

364 00
1,582 50

732 00



231

1,583 brass plugs, at $0 25....civiiiriiiineennceaaeea..  $395 75
266 fire hoe heads, at $1 50...cccceriicececccccnrccane 399 00
73 4-inch iron bands, at $0 75..ceveiecccccccncannns 54 75
309 6-inch iron bands, at $1 00.......ceeveniiiienie. 309 00
439 8-inch iron bands, at $3 50..ccceieerreictcceccnns 486 50
69 12-inch iron bands, at $5 00.......cccivianinenn 345 00

3 16-inch iron bands, at $7 50...ccciecricsccicnnne 22 50

16 20-inch iron bands, at $9 50....c00ccieccvenaccans 152 00
11 30-inch iron bands, at $15 00....cc0ceieereeannens 165 00

4 36-inch iron bands, at $16 50...c.c.c0ceeieiienances 66 00

10 48-inch iron bands, at $20 00.....covveveeeacanee 200 00
93 stop valve keys, at $5 25..00ceeeececieccecaancss 488 25

TOtAl vieveeesaccaccssnroossosscassscscassasasasesssss$58,569 25

Articles Delivered to Purveyor’s Districts, etc.

Wedge stop valves...coeeeereeeecenncncccccocoennsans 1,285
Rotary stop valves...c.vceiereriesniecesicnctneenaens 6
Check ValveS..iiieeeieersuenreeniesocceccseonnsnoonns 2
Fire hydrants.....ccceiiiiiieeiereneceencnecncencanns 1,045
Fire hydrant casings......ccceveiiiiiiiiiiieieccacanns 91
Plugs, WOOQ...cvevieeesoscessssonssssarecscosseensses],379
6 3 1 P P £+11
BIass seeecesoncecsassscccscsssssssscscsencesssl,109
—— 2,638
StOP DOXES..ivviiernrsncesssonnsssssnsrsosenssosssnans 564
RISEIS teivevreennncseaceeasoeecassapesesoocsscasasnne 331
Iron DandS...eecreseeeseassscsesessesssssssesscacnans 286
StOP SCIeWS. . .viuiiiiieiieeirsierenernacescsanconnanns 99



APPENDIX E.

Report of Assistant in Charge of
~ Hydrographic Work.

Bureav or WATER.
Philadelphia, January 2, 1897.

Mz. Joun C. TraUTWINE, JR.,
Chief of Bureau.

Dear Sir:—The following report on- Hydrographlc
‘Work and data collected during the year 1896, in connec-
tion with the investigations for a future Water supply is
respectfully submitted.

Rainfall observations at twenty-two stations, three of
which are provided with automatic rain gauges, have been
continued, completing fourteen years continuous records
of data relating to precipitation.

Steam-flow observations by the automatic stream gauges
on the Perkiomen, Neshaminy and Tohickon streams have
also been continued, completing thirteen years continuous
records.

The amount of rainfall for the year ending September
30, 1896, on the area comprising the watershed of the
three streams was 45.14 inches, being 3.62 inches less than
the average for the past thirteen years, and 2.43 inches
more than the amount for 1895.

The amount of rainfall for the year ending September
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30, 1896, for seventeen stations situated in the counties
of Philadelphia, Bucks, Montgomery, Berks and Chester,
covering an area including the watershedsof thestreams, but
considerably larger, was 43.28 inches, being .85 inches
less than the average annual rainfall for the past fourteen
years, and 5.68 inches more than the rainfall of 1895.

From December 31, 1895, to January 1, 1897, the
amount of rainfall over the same area was 42.58 inches,
3.64 less than the preceding fourteen years.

* The greatest monthly rainfall during the year, on the
three watersheds, 7.49 inches, occurred in July, and the
least, 1.13 inches in January.

There was a deficiency in the rainfall in the months

of January, April and August. The remaining months
show nearly an average rainfall from those months.
. A rain storm of some severity occurred on the morning
of the 6th of February. The total fall of rain was about
41 inches in 20 hours. This was preceded by a snow storm
on the 3d inst., amounting. to about 0.5 inch of rain.
The ground at the time was frozen and nearly all this
water found its way into the water courses, producing great
freshets on all the smiall streams in Eastern Pennsylvania.
The Schuylkill rose 7 feet 7 inches in 20 hours. The
Perkiomen rose 15 feet 4 inches in' 15 hours, the Ne-
shaminy rose 20 feet 5 inches in 14 hours, and the To-
hickon rose 13 feet 11 inches in 12 hours. This was the
highest freshet on ‘any of the streams since observations
were begun thlrteen years ago.

. 'The automatic gauge on the Perkiomen was about one
foot above the highest point reached by the water and was
pot injured in any way. This gauge was carried away
by the freshet of May, 1894, and was afterward replaced
and raised vertically about five feet above the former level.
;.. Theautomatic-gauges on the Neshaminy and Tohickon
were carried away and the observers were directed to keep
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up the observations on temporary gauges until the auto-
matic gauges could be replaced. The heavy parts of the
gauges were found in the channels of the creeks after the
high water had passed. The missing parts were replaced
and some repairs made to them at the machine shop of the
Bureau. The carpenter work was rebuilt and the gauges
were in operation again before the first of April. ‘

The total precipitation registered by the automatic gauge
at Thirty-second and Spruce streets, for the year ending
December 31, 1896, was 85.11 inches. This is collected
at a point 13 feet above the ground. The total amount
registered by the ground gauge was 36.98 inches, 2.41
inches more than in 1895.

The automatic gauge recorded fifteen storms in which
the rate exceeded 0.25 inch per hour, and one hundred
and sixteen days on which 0.01 inch or more of rain fell.

Four heavy rainfalls occurred during the year, on Feb-
ruary 6, June 14, September 5 and September 30. The
greatest amount recorded in a single storm was on Feb-
ruary 6, when 3.74 inches fell in 15 hours and 10 minutes.
The maximum fall was 0.75 in 60 minutes. The greatest
amount for a short period of time occurred on September 5,
when 0.75 inch fell in 15 minutes, or at the rate of 3.00
inches per hour. The amount of rain recorded at stations
outside of the City exceeded that recorded by the U. S.
‘Weather Bureau by from 10 to 30 per cent. The greatest
amount recorded was 51.74 inches at Seisholtzville.

The automatic gauge at Spring Mount (or Frederick)
recorded seventeen storms in which the rate exceeded 0.25
inch per hour. The greatest amount in a single storm was
on February 6, when 3.88 inches fell in 21 hours and 10
minutes. The maximum fall was at the rate of 0.96 inch
per hour. ‘

The greatest amount for a short period of time was on
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July 8, when 1.80 inches fell in 40 minutes, or at the rate
of 1.95 inches per hour.

The automatic guage at the Forks of the Neshaminy
recorded sixteen storms in which the rate exceeded 0.25
inch per hour. The greatest amount recorded in a single
storm was on February 6, when 5.25 inches fell in 19 hours
and 50 minutes. The maximum fall in this storm was at
the rate of 1.11 inches per hour.

The greatest amount recorded for a short period of time
occurred on September 17, when 1.08 inches fell in 28
minutes, or at the rate of 2.31 inches per hour.

The following tables, compiled as in previous years, ac-
company this report.

I. Monthly precipitation on sundry water sheds.

l Philadelphia.

II.

I 1Rain storms exceeding # Forks of Nesha-

miny.
Frederick, Perkio-
j men Valley.
V. Inches of rainfall flowing in Perkiomen, Nesha-
miny and Tohickon.
V1. Average annual yield of streams.

VII. Maximum stream flow ) Perkioman, Neshaminy
VIII. Minimum stream ﬂow} and Tohickon.

IX. Monthly and daily yield of Perkiomen, Frederick
and Tohickon.

It may be well to call particular attention to the follow-
ing important facts which appear in the foregoing tables.

The average daily flow of the Perkiomen for the past
thirteen years (the year ending September 30), was
172,176,600 gallons. The daily flow for 1896 was
103,281,686 gallons, being 45,228,175 gallons less than
the flow of 1895 and 68,894,914 gallons less than the aver-
age for the past thirteen years. The rainfall on the water-
shed was 2.50 inches less than the average for thirteen
years and yet it was 1.48 inches more than in 1895. The

v inch per hour.
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average inches of rainfall flowing in the stream for the past
thirteen years was 23.80. The number of inches flowing
‘during 1896 was 14.31. :

The average daily flow of the Neshaminy for the past
thirteen years was 152,748,326 gallons. The daily flow
for the year 1896 was 94,879,848 gallons, being 49,467,-
038 gallons less than the flow for 1895, and 57,864,478
gallons less than the average for the past thirteen years.
The rainfall on the watershed was 1.17 inches more than
1895 and 5.82 inches less than the average for the past thir-
teen years. The average rainfall flowing in the stream for
thirteen years was 23.087 inches. The number of inches
flowing during 1896 was 14.344.

The average daily flow of the Tohickon the past tlnrteen
years was 140,843,436 gallons. The daily flow for the
year 1896 was 81,479,537 gallons, being 45,785,063 gal-
lons less than the flow for 1896 and 59,363,899 gallons
less than the average for the past thirteen years. 'The rain-
fall on the watershed was 4.56 inches more than in 1895,
and 3.02 inches less than the average for the past thirteen
years. The average inches of rainfall flowing in the
streams for the past twelve years was 28.98. The number
of inches flowing in 1896 was 16.55.

The year ending September 30th shows, for ten months,
the lowest stream flow on record. The average daily flow,
per square mile, of the Perkiomen for the past thirteen
years was 1,123,109 gallons, of the Neshaminy 1,098,642
gallons and of the Tohickon 1,378,688 gallons. The aver-
age daily flow per square mile of these streams for ten
months of the year was 297,000 gallons for the Perkiomen,
298,000 gallons for the Neshaminy, and 372,000 gallonsfor
the Tohickon. The daily flow of the Perkiomen for the
month of August was about 25,000,000 gallons per day,
or 170,300 gallons per square mile per day, of the Nesham-
iny about 15,900,000 gallons per day, or 114,300 gallons
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per square mile; and that of the Tohickon 10,600,000 gal-
lons per day, ot 104,000 gallons per square mile per day.

In the report for 1895 attention was called to the dis-
crepancy shown during the year by these streams between
the amount of water flowing off and the rainfall on the
watershed, the run off being less than that which, from the
experience of former years, was to be expected from the
‘observed rainfall. In 1896 the run off from December 31,
1895, to January 1, 1897, was very much less than that due
to the rainfall on the area including the three watersheds
‘and over the country immediately surrounding these. The
rainfall in 1896 was 3.64 below the average and 8 inches
‘more_than that of 1895, which was eleven inches below the
average. The comparison shows that 8 or more inches of
rainfall must have gone into the ground storage to supply
‘the depleted condition caused by the drought in the latter
part of 1895.

In connection with this subject Mr. Thomas J. Beans, of
"Moorestown, N. J., who has voluntarily furnished the
Bureau with valuable rainfall data, says, in his report for
the year 1896: “The average yearly rainfall during the past
33 years having been 44 inches, the rainfall of 1896, 38.85
inches, of 1895, 85.90 inches, has so affected the near sur-
face water supply that wells and springs are so low or so
dry that more houses and farms are without needed water
‘than at any time during record.” '

The sum of the daily records of inches of water wasted
over the top of flash-boards at Fairmount dam during 1896
amounted to a total of 42 feet 4 inches, or nearly double
that of 1895, which was 23 feet 5 inches. The computed
flow of the Schuylkill into Flat Rock and Fairmount pools
for the entire year of 1896 was 477,667,243,250 gallons,
giving a daily average of 1,308,677,378 gallons.

The total flow as thus stated is made up as follows:



Total flow over flash boards....cceeveeececcacccsnas 118,623,216,881
Total steam pUmMPAZE....eeeeececcoerestscscararsas 78,733,796,401
Total water pumpage.....ccceveveeeerccrceccsnanns 8,959,846,128
‘Water power (30 gallons to pump 1)..ccceeceeeanss 268,795,383,840
Leakage at dam and locks.....ooeiieeciananiinnnas 2,555,000,000

B o 7 7 477,667,243,250

The flow over the flash-boards was computed by Francis
weir formula from the daily reported head over the flash-
boards.

The steam and water pumpages are taken from the re-
port of the General Superintendent, where they are given
as deduced from plunger displacements.

The average rainfall at eighteen stations in thevalleywas
42.58 inches, of which about 15 inches are computed as
flowing in the stream. The greatest monthly flow oc-
curred in February and the least in June. The greatest
‘daily flow was on February 6th, when 48 2-3 inches were
recorded as wasting over the flash-boards for 24 hours.

The average flow of the Delaware at Philadelphia during
June, July, August, September and October, 1895, as es-
timated by the United States Engineer’s Office here, from
its gaugings above Trenton was 333,333 cubic feet per
cubic feet per minute, or 3,360 million gallons per day.

The following-named persons have served as observers
and rodmen during the entire year:

John G. Hilsman, rodman and gauge observer, Rush
Valley P. O.

George W. Wood, rodman and gauge observer, Spring
Mount, Pa.

A. F. Stover, gauge observer, Point Pleasant, Pa.

Dr. George M. Grim, gauge observer, Ottsville.

George Lowder, gauge observer, Smith’s Corner.

Dr. J. A. Roth, gauge observer, Seisholtzville.

A. W. Walton, gauge observer, Doylestown.

H. L. Shull, gauge observer, Lansdale.
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The Bureau is indebted to the following-named persons
who have kindly furnished rainfall records:

Mr. Thomas MacKellar, Germantown, Pa.

Mcr. J. L. Heacock, Quakertown, Pa.

L. M. Dey, United States Weather Bureau.

Mr. Benjamin Shoemaker, Pennsylvania Hospital, Phil-
adelphia.

Mzr. E. F. Smith, Chief Engineer of Canals, Reading,Pa.

Mr. Thomas J. Beans, Moorestown, N. J.

Dr. Charles Moore, Pottstown, Pa.

During 1896 all observations on rainfall were taken uni-
formly in accordance with the instructions given at the
beginning of the year.

Respectfully,
JOHN E. CODMAN,
In charge of Hydrographic Work.

16
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TABLE II.

Rain Storms exceeding in rate 0.25 inches per hour, as 1¢
corded by the Automatic Rain Gauge at Philadelphia for
the year 1896.

AUTOMATIC RAIN GAUGE.
ToTAL FALL. MAXIMUM FALL.
. [
Date of Observation, 1896, = P = 2. § gz_:
. 2] . 8 s .
2 w3 28 | W™ =
|8 |2 g || f
=31 LR =31 85 85 = 3
g8~ 2} 8 2= -8
< a 2| A &= &
January 24th, rain storm.............. 157 | 27—2) 25 40 375
February 6th, rain storm............ | 874 | 15—10 5 60 75
April 218t, ShOWeT...covvurearessareesnes 32 2—30 16 15 64
May 3d, rain storm......cccecesesccennenee 90 6—10 65 25 1.80
May 14th, 8hOWeT...ccueersesassrsnsaces .30 1-20 .20 25 &2
June 9th, rain StOrm ...eeceveereessscans, 84 1—40 78 40 1.17
June 14th, rain storm ...... | 242 | 16—05 40 40 .60
June 25th, rain storm.. 53 8—40 25 20 a5
July 22d, rain storm.. 81 | 156—30 45 20 1.35
July 27th, shower.. 82 1—45 a2 30 1.44
July 30th, shower . 40 1—5 35 10 2.10
September 5th, rain storm.............;| 1.68 | 10—6 J5 15 3.00
September 16th, rain storm........... 54 | 13—50 20 15 80
September 19th, Shower......ccccueeeee 37 4—15 10 10 60
September 30th, rain storm........... 112 | 12—10 RE 10 .90
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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 1896.

AUTOMATIC RAIN GAUGE,
ToTAL FaLL. MaxmMuM FALL.
Date of Observations, i896. a P ; . £, § ?,.‘3_;
(EN-RERR- REEI
a < &7 | &% | o

February 6, rain storm............c.... 525 | 19—50 .65 35 111
February 29, rain storm............... 1.61 | 13—15 20 10 1.20
March 19, rain storm..... weeesnee|  1.89 | 16—10 27 24 50
April 21, shower.. 65 2—00 45 60 45
May 8, shower..... 64 2—25 39 25 93
May 11, shower. 87 25 37 25 33
May 26, rain storm. .01 5—05 27 24 .62
June 9, Shower.........c. cooteseesaanisans 34 2—05 23 28 53
June 14, rain storM......ccevveennee o 207 3—15 45 60 45
July 22, rain storm........cceeveeenee, .| L78 | 14—00 20 15 .80
July 24, rain storm.........eeeeeee JUS 32 | 12—40 20 15 80
July 27, shower.......... aate conssesanans 60 2—00 30 20 .90
July 29, shower ....cceeuee.e 84 1—-20 15 10 .90
September 5, rain storm......cceeueses 344 | 18—30 | 220 80 1.65
September 17, shower.......ccvvereeee.| 149 3—00 | 1.08 28 2.31
September 19, shower .. wuveeersenns| 144 4—45 | 1.20 52 1.40
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TABLE IV.

Ruin Storms, exceeding in rate 0.25 inches per hour, as re-
corded by the Automatic Rain Gauge at Frederick for the

year 1896.

AUTOMATIC RAIN GAUGE.

TOTAL FALL. Maxmmum Fary,
Date of Observations, 1896, a g - a §’:§‘
s | S5
2 | 85 ) 38 | 5% es@| 4
EAE A AE T
<7 A | <7 | AT |8°F| &
February 6th, rain gauge.. 3.88 |21—10 | .40 25 | 96 | Tpunder
March 19th, rain gauge. 1.08 | 15—30 20 12 1,00
April 21st, shower..... 84 2—45 51 35 87
May 19th rain guage........ccereeenrs 45 500 20 12 1.00
May 28th, rain gauge..eeemecseceseenes 81 4-15 35 24 .88
June 17th, ShOWer.......ceevvarunnes see| 61 1—10 45 %8 96
June 21st, ShOWET teveeeeerrereversasennes 59 3—00 20 12 1,00
June 27th, shower........cee ceanerseenes .63 1—40 35 24 .88
July 3d, ShOWeT......cccvvvnrenensaencnnns 1.30 40| 130 40 1.95
July 7th, ShOWeT...cecevverrsrnsrisnenns .61 1—20 .30 12 1.50
July 9th, rain storm.......ces.. easesnes| 182 6—45 J75 30 1.50
July 22d, rain storm.....c.c.. 73 1 11—00 .30 20 90
July 22d, rain storm......... 155 8—5 86 55 92
July 27th, shower ... A7 1—56 20 16 .80
July 291h, shower... . 61 4—45 .20 15 .80
September 6th, rain storm....ieees 3.06 | 16—45 45 15 1.80
September 30th, rain storm......... 1.66 | 11—00 20 10 1.20




v TABLE V. _
Inches of R-.infall Fl.wing in the Perkiomen, Neshaminy and Tohickon Creeks.

PERCENTAGE OF
ToTAL AREA. AVERAGE FOR 13 YEARs, (1883-1896).
Airea
n . : . . . .
WaTuRSHEDS, Miles, | § | B B CLEL B E L
SlE . lslE15]s|2 ; g1 5159|353
AEAERR IR R R R AR R A AR Rk AR AR AR
E|S|e|& & |2 |83 |&|=s|2 B |3|&8|8|2 |83
Perkiomen at Frederick, 18 years.......| 152, 25 71 2 2 | 812|867 | 3888|225 | 1.16 | .92 | 1.30 [ 1.08 | 1.06 | 0.96 | 1.71 | 1.99 | 23.79
Neshaminy, below Forks, 18 years......| 189.3 6 92 Y% 2 3.58 | 420 | 382, 2.10 | 1.02 | 0.69 | 0.99 | 0.88 | 0.94 | 0.75) 1.53 | 2.17 | 23.08
Tohickon, 13 years.u...cccuescesseecorensonces|  102.2 24 2 2 417 | 493 | 4.77 | 2.61 | 2,04 | 0.90 | 1.37 | 1.27 | 1.37 | 095 | 2.12 | 2.50 | 28.98
Maximum, 13 JeaTS..cueirerreerereacereens oer| 540 | 978 | 558 | 848 | 6.66 | 2.65 | 489 | 2.48 | 3.68 | 2.36 | ©.67 | 3.77
Perkiomen at Frederick.........
Minimum, 13 ycars 059 | 1.25 | 2.38 | 0.97 | 046 | 0.28 | 0.17 | 0.28 | 0.16.| 0.20 [ 0.3¢ | 0.91
Maximum, 13 years. 6.77 | 1044 | 555 | 8.57 | 7.41 | 1.67 | 547 | 837 | 351 | 255 | 631 | 4.56
Neshaminy, below Forks........ :
Minimum, 13 years...c...eeeesenes vevesnss| 1,60 | 090 | 1.84 | 103 [ 0.35 | 0.08 | 0.04 | 0.14 | 0,03 | 0.06 | 0.11 | 0.41
7.34 11041 | 6.37 | 4.76 | 858 | 343 | 6.41 | 375 | 549 | 3.51 | 7.97 4,28

Tohickon...

Maximum, 13 years...
m"mnm{Minimum, 13 years 054 119 | 2.98 | 073 | 0.30 | 0.03 | 0.11 | 0.10 | 0.4 | 0.05 | 0.14




TaBLE VI—Average Annual Yield of Sundry Wa'ersheds to October 1, 1896.

. Averageyield in cu-
Period Average Avpr?glei Per | Averagean- | Average A.‘:le"c"ggic y}gﬁ bic feet per second
eriod | Area in | rainfall | FA0M4 1 | cent. | nual yield daily ! er square mile of
Watersheds. covered, | 0 hoo in ﬂo&vgng flowing in yield in ;s)e‘l; :ieeol::}ll ggll'. grain_age area for
years. inches, | (2% | off. gallons, gallons. d?'ainage aen. eacll.: inch of rain-
Perkiomen at Frederick...... 13 152.0 48.047 23.799 49.505 | 62,862,919,723 | 172,176,600 1,753 0.0364 °
Neshaminy, below Forks.. 13 139.3 47.984 23.037 48.018 55,765,906,900 | 152,748,326 1.696 0.0353
Tohickon .....cvueeene. 13 102.2 50.251 28.980 55.680 | 51,464,789,606 | 140,843,436 2.132 0.0124
Sudbury, Mass........ 21 75.2 45,845 22.328 48.000 | 2v,149,776,000 | 79,862,400 1.644 0.0360
Croton, N. Y. ......... 17 338.0 45.970 22,760 49.500 | 135,400,000,000 | 371,600,000 1,680 0.0365
TasLe VII—Minimum Stream Flow.
MiNniMuM FLow PREvVIOUS TO 1896, MiNnimuMm Frow, 1896,
Stream.
Cubic feet per 24 hours. Date. Cubic feet per 24 hours. Date.
Perkiomen at Frederick..... 518,400 September 15, 1895, 457,920 October 6, 1895,
Neshaminy, below Forks... 108,864 September 28, 1885. 380,160 October 3, 1895.
Tohickon 17,280 July 28, 1885. 207,360 October 5, 1895.
TaBLE VIII—Maximum Stream Flow.
MaxiMum Frow PREVIOUS TO 1896. Maximmum Frow, 1896.
Stream.

R Cubie feet per 24 hours. Date. Cubic feet per 24 hours. Date.
Perkiomen at Frederick..... 757,641,600 May 21, 1894, 586,543,680 February 6, 1896,
Neshaminy, below Forks.... 774,619,520 May 21, 1894, 752,284,800 February 6, 1896.
Tohickon 747,351,360 May 21, 1894, 562,896,000 February 6, 1896.
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APPENDIX F.

Report of Chief Draftsmaﬁ.

—_——s———
Bureavu oF WATER.
January 25, 1897.

Mgz. Jony C. TRAUTWINE, JR.,
Chief of Bureau.

Sir:—The following report of work under my charge
in the drafting room for the year 1896 is respectfully sub-
mitted.

One hundred and seventy-seven drawings relating to the
design and construction of buildings, boilers, engines, res-
ervoirs, intakes and conduits have been made and recorded.

Many of these drawings required much labor and time in
perfecting them and included the following :

Subjects. No, of Drawings.
Miscellaneous castings............. ceeenens secnesetestsanns ... 10
Plans of buildings, grounds, ete.......... eeecsssesesacnsans .13
Plans and details of reservoirs............. teeseeensettrannans 6
Special machinery..... Ceeetccirtenanan tessesccessanssssssnsane 14
Detail of engine and boiler......ccceceeeeaes tesecscernraas eee 4
Illustrating various reports..... tesesccccas teeesesessesssannn .75
Miscellaneous details.....cevvveeiennnnn Ceesetestenntateerenans 25
Pipe plans traced..... teeeesnsesetenseneans teecesettensecnanns 30

Total......oevunne Ceeeesiecttetiectareaaanns Ceeretionns .e 177

Specifications for various subjects which required to be
advertised were prepared.

From data prepared by the Boiler Inspectors about two
hundred and twenty-two calculations for boiler horse power
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were made. From these calculations are determined the
water rents to be paid by owners of steam Loilers using city
water.

During the year the photographer employed by the Bu-
reau and detailed to this department made about 8,000
blue-prints of various parts of machinery, detail plans, etc.,
which were used at the machine shop and stations. About
400 photographs were also made, which included views of
breaks in water pipes at Tweny-ninth street and Allegheny
avenue on January 8, at Thirty-third and Queen streets
on March 14, and at Thirty-third and Oxford streets
on July 11, also of Roxborough reservoir, showing condi-
tion of same and repairs needed, of Queen reservoir, show-
ing work of relining, etc., of Fairmount reservoir, before,
during and after repairs of banks, ete., of Mt. Airy reser-
voir, showing condition of same after water was drawn off,
and of repairs to same, of pipe at Fifty-fourth street and
Girard avenue, showing cut at foot of George’s Hill, of
Park trolley line, of low water at Fairmount dam on Sep-
tember 8, of high water in Neshaminy creek, at Rushland,
Pa., on February 6, and views taken at Fox Chase, Lawn-
dale, and Bridesburg.

As Chief Draughtsman I designed and superintended
the construction of a measuring trough and weir at the
Frankford reservoir for use in testing the 15 million gallon
pump at the Frankford Station.

Accompanying this report is a side elevation showing
the relative position of the trough, the pumping main and
the reservoir banks, also. a sectional view showing the con-
struction of the weir. The weir has also been used for
testing the accuracy of the 48-inch Venturi meter.

Observations were made on both weir and Venturi meter
on November 18, 19, 20, 23 and 24 by Professor Spangler,
of the University of Pennsylvania,and members of his class



- 247

in engineering. The results of these observations are given
in a report to you by Professor Spangler, in which he says:
“Tt appears from these results that the Venturi meter, pro-
perly adjusted, can be made to read practically identically
with the weir, and as this is the only method we have of
determining the accuracy of the Venturi, these experiments
show that it is as accurate as the weir if properly adjusted.”
During the year, in company with the General Superin-
tendent, I visited the cities of St. Louis, Cincinnati, Louis-
" ville, Indianapolis, and Chicago for the purpose of inspect-
ing the various pumping plants, reservoirs, etec., of those
cities and to acquire information respecting the manage-
ment of their water supplies. A verbal report of this visit
was made to you in November last.
"~ The daily pumpage chart and the daily stream flow.
charts for the hydrographic work have been prepared as in
former years.
I am, yours respectfully,
JOHN E. CODMAN,
Chief Draftsman.
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APPENDIX G.

Propositions Respecting Future Water Supply.

An Ordinance introduced April 16, 1896, by Mr. Me-
Coach, Select Council, and referred to Water Com-
mittee.

AN ORDINANCE

Authorizing and empowering the Mayor to enter into a con-
tract or lease with the Philadelphia Water and Filter
Cumpany for the enlargement and purification by filtra-
tion of the water supply of Philadelphia and making
necessary appropriations therefor.

Secrion 1. The Select and Common Councils of the
City of Philadelphia do ordain, That the Mayor of the
City of Philadelphia be and is hereby, authorized and di-
rected to enter into and execute a contract or lease with
the Philadelphia Water and Filter Company for the use,
occupation and enjoyment of its entire property, rights,
privileges and franchises, consisting (1) of all the property
of whatsoever nature, kind or description formerly belong-
ing to the Schuylkill Navigation Company, hereinafter de-
scribed; and (2) certain filtering plant or plants to be
erected, fully and particularly described as follows:

(Here follows a description of the Company’s property.)

Together with all and singular the property of the Phila-
delphia Water and Filter Company, whether herein speci-
fied or not.

Also, the filtering plant or plants to be erected by the
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Philadelphia Water and Filter Company, upon ground to
be furnished by the City of Philadelphia, under the direc-
tion and supervision of the Department of Public Works,
and upon plans and specifications to be approved by them,
which filtering plant or plants shall be capable of filtering
three hundred million (300,000,000) of gallons of water
per day of an absolutely pure and wholesome quality.

Secr. 2. The terms and conditions of the contract or
lease hereby authorized shall be as follows:

TiMe To BEcomE OpERATIVE.—The said contract or lease
shall be entered into and executed by the parties imme-
diately upon the passage of this ordinance, and shall con-
stitute from the date of its execution a binding contract
upon both parties to carry out all its provisions. This or-
dinance and lease authorized under its provisions shall take
effect and become operative as to the payment of rent, and
possession of the property hereby demised shall pass to the
City of Philadelphia within six months after its passage,
or upon the approval of the title to the demised property in
the lessor by the City Solicitor.

Durarion.—The lease shall be for the period of fifty
years from the date upon which the City takes possession
of the demised property.

Properry LEasep.—The property hereby leased shall
consist as fully described and set forth in Section 1 of this
ordinance, and such other property as is required to be con-
veyed under the terms of this lease.

Consiperation.—Therental of the said property and the
payment on account of purchase money as herein provided
for shall be three hundred and seventy-five thousand (375,-
000) dollars per annum, to be paid semi-annually in equal
amounts of one hundred and eighty-seven thousand five
hundred (187,500) dollars each, the first semi-annual pay-
ment to become due and payable six months from the day
the City takes possession of the demised property as herein
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provided, and each six months thereafter until the termina-
tion of the lease.

Appitionan Covenants.—Said lease shall also contain
the following covenants and agreements:

1. That at the expiration of said fifty years upon full
payment by the City of Philadelphia of the amount of each
annual rental all property, rights, privileges and franchises
of whatsoever nature, kind and description hereby demised,
or intended to be demised, shall become the property abso-
lutely and in fee simple of the City of Philadelphia with-
out any further cost or expense for which this lease shall be,
and is intended to be, a full and sufficient conveyance upon
no other conditions than those named herein, and the said
Philadelphia Water and Filter Company shall, if required,
in addition hereto make to the City of Philadelphia a good
and valid deed of title to same, free and clear of all liens,
charges and encumbrances whatsoever.

2. It also further agreed that the City of Philadelphia
shall maintain in good order and condition all the property
hereby demised during the term of the said lease; shall pay
all charges and expenses incident thereto, and shall main-
tain, operate and keep in good order and repair at its own
cost and expense the said filtering plants; it being fully un-
derstood and agreed that the City of Philadelphia shall
have full power and authority to do any and all acts in con-
nection with said property, and to make any and all changes
in same that may be necessary in any way to its full and
proper enjoyment by the said City during the term of this
lease.

3. It is also covenanted and agreed that the said Philadel-
phia Water and Filter Company shall rebuild Flat Rock
Dam under plans and specifications to the approved by the
Department of Public Works.

4. It is also covenanted and agreed between the parties
heretothat upon the City’s taking possession of the property
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demised by this lease, the said Philadelphia Water and Fil-
ter Company shall transfer or cause to be transferred, as-
signed and conveyed unto the City of Philadelphia all
leases of water-rights or water-power now owned or here-
after to be acquired by it for the sole use, advantage and
profit of the said City of Philadelphia, and it is hereby
further covenanted and agreed that the said company shall
assign, transfer and convey unto the City of Philadelphia
any property, right or privileges of any kind whatsoever,
which they have or may hereafter acquire, not hereinbe-
fore enumerated in the Schuylkill river, or any of its tribu-
taries or any of the shores thereof.

Secr. 8. The Director of the Department of Public
‘Works shall, within fifteen days after the submission to him
of the plans for filtering plants as herein provided, desig-
nate the ground upon which they shall be erected, and shall
also give his approval of the plans and specifications of the
said plants or make such changes in them as will carry out
the conditions of this ordinance.

Sect. 4. The sum of one hundred thousand (100,000)
dollars is hereby appropriated to new Item in the an-
nual appropriation to the Department of Public Works
(Bureau of Water), for the purpose of preparing the
ground and of making suitable pipe connections to and
from filtering plants, to connect the various pumping sta-
tions with the said filtering plants and of doing such other
work as may be necessary to carry out the purposes of this
ordinance, and the further sum of three hundred and sev-
enty-five thousand (875,000) dollars is hereby appropriated
to new Item  in the annual appropriation to the Depart-
ment of Public Works, for the payment of the first instal-
ment of the rental of the pproperty leased under the terms
of this ordinance, from the date as herein provided.

Skct. 5. The said Philadelphia Water and Filter Com-
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pany shall give to the City of Philadelphia a bond of in-
demnity, with good and sufficient surety, in the sum of one
hundred thousand (100,000) dollars for the faithful per-
formance of all the conditions of this lease and of the ordi-
nance authorizing it, and also against all liens, charges or
encumbrances against the property leased by the City un-
der the terms of this ordinance.

Secr. 6. All ordinances or parts of ordinances inconsis-
tent herewith are hereby repealed.

Mr. Bringhurst of Select Council, June 25, 1896. Re-
ferred to the Water Committee.

AN ORDINANCE

Authorizing and directing the Mayor of the City of Phila-
delphia to enter into a contract for supplying water to
the City of Philadelphia.

Secrion 1. The Sclect and Common Councils of the
City of Philadelphia do ordain, That the Mayor of the
said City be and he is hereby authorized and directed, upon
the passage of this ordinance, to enter into a contract with
the Philadelphia Water Supply Company, a corporation
duly organized under the laws of the State of Pennsylva-
nia, and located in the City of Philadelphia, for the supply
of water to the City of Philadelphia, in the manner and
under the conditions hereinafter set forth.

Secr. 2. The terms of this contract shall be as follows:

1. The said water company snall contract with the City
of Philadelphia to build, construct, equip and maintain
at its own cost and expense, a system of water supply from
the river Delaware, in two separate sections, the first section
to have its point of intake located on the west bank of the
Delaware river, in State of Pennsy*vinia, about three miles
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above the City of Trenton, from which point to the point
of delivery in the City of Philadelphia, there shall be con-
structed a suitable steel plate aqueduct pipe line of a daily
capacity of one hundred and seventy-five million gallons
of water. A filtering plant shall be located near the point
of intake, and of a capacity to filter the entire waters of
said aqueduct. A pumping station of a capacity to handle
the waters of said aqueduct shall be located adjacent to
said filter plant, together with a water tower of an elevation
sufficient to flow said water to the Queen Lane Reservoir,
in the Twenty-eighth Ward of the City of Philadelphia.
Said aqueduct at a convenient point shall supply water to
the Wentz Farm Reservoir in Frankford. The second sec-
tion of said aqueduct system shall be entirely separate and
independent of the said first section, and shall have its point
of intake on the west bank of the river Delaware, in State
of Pennsylvania, about six miles above Easton, at the river
elevation of about two hundred and ten (210) feet, at
which point shall be located a filter plant through which
the waters will pass when necessary before entering the
aqueduct. This aqueduct shall be a steel plate pipe line
of daily capacity of one hundred and seventy-five (175)
million gallons, that shall deliver its water by gravity at
the East Park Reservoir, in the City of Philadelphia.

2. That the said water company shall commence the
construction of said water system within six months, and
complete the first section within fifteen months and the
second section within three years from the date of the
contract.

3. That the combined aqueducts of said company shall
be of a capacity sufficient to deliver three hundred and fifty
million gallons of water daily.

4. That it shall be no part of the duty of the said water
company to distribute said water in the Ciy of Philadelphia
from its aqueduct line, but to conduct the water and deliver

it at the reservoirs as hereinbefore provided.
17
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5. That the City of Philadelphia shall be at no expense
or responsibility whatsoever in the construction, equipment
and maintenance of said aqueduct and water system, except
to provide proper places to receive the waters at the point
of discharge in the City of Philadelphia and the connec-
tions at the reservoirs.

6. That the said water company shall agree in said con-
tract to make such extensions of its said system, from
time to time, as the requirements of the City of Philadel-
phia may demand, which shall, in case of dispute, be
settled by arbitration, and the notice of such requirement
shall be such as the Councils of the City by ordinance
shall deem proper, and said company shall be given
reasonable time wherein to provide for and make such
extensions as may be decided upon.

7. That the said water company shall furnish to the City
good filtered water through the aqueducts aforesaid, and
shall agree that at all times its said works and plant will
be kept in the highest degree of efficiency, and the City
shall have the right at all times, by its proper officer ap-
pointed for that purpose, to inspect the works of the said
water company.

8. In the event of any delay in the completion of the
conduits from causes which the said water company can-
not control, it shall be allowed a corresponding extension
of time for the completion of the same.

9. That the said water company shall have the right,
which is hereby granted it, to construct any part of said
aqueduct system within the limits of the City of Philadel-
phia necessary to reach such reservoirs or point of delivery
as may be designated and prepared therefor. And any
necessary changes in gas mains, water mains or sewers that
may be necessitated on the aqueduct route through the
City of Philadelphia, securing a complete right of way.
are to be made by the City, it being understood that the




257

water company shall have a complete right of way, within
the limits of the City of Philadelphia, without cost to the
said water company except for the construction of its aque-
duct line to point of distribution.

10. That the Councils of the City of Philadelphia shall
grant all necessary authority at any time to enable said

company to carry out its contract with the City.
~ 11. That the City of Philadelphia shall at all times pro-
vide proper and ample reservoirs as receiving and storage
basins for the waters delivered from the company’s aque-
ducts.

12. That neither party to said contract shall have any
right of action in regard to any question arising thereunder
until the question shall have first been submitted to arbi-
trators, one to be chosen by each party and the third by
the two thus chosen, and the decision of any two of said
arbitrators shall be final and conclusive. In the event of
either party refusing to appoint an arbitrator the other
party may apply to either of the Courts of Common Pleas
of Philadelphia to appoint said arbitrator.

13. That the said contract shall provide that in the event
of the failure of said company to fully comply with the
terms of this ordinance, both before or after completion of
said works, the City shall have the right in the event of
such failure continuing for a period of thirty days, to pro-
ceed as provided in Paragraph 12, and in the event of the
company’s continued default to enter into possession of said
works and conduct the same at the cost and expense of said
company and subject to its contracts and obligations until
said company shall, by proper assurances, give evidence
of its ability to conduct said works to meet the full re-
quirements of said contract.

14. That said contract shall be for the period of fifty
(50) years from the passage of this ordinance, and shall
provide that the City of Philadelphia shall have the right
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at any time after ten (10) years from the completion of the
entire works, to become the owners of the entire plant of
said water company, by paying therefor the cost of erecting
and maintaining the same, with interest thereon at the rate
of ten per centum per annum, deducting from said interest
all dividends theretofore declared. Provided, however,
and it shall be stipulated in said contract, that at the end of
said period of fifty years the City of Philadelphia shall
either purchase said plant at a price to be agreed upon or
fixed by arbitrators selected under the provisions of Para-
graph 12 hereof, or renew this lease upon the same terms
and conditions for another period of fifty years, and so
on thereafter at the end of each period.

15. That the said water company shall bind and oblige
itself to keep careful supervision of the waters of the river
from whence it draws its supply at all times to protect the
same from any contamination that can be prevented or
abated, under the laws of Pennsylvania, and at all times
to enforce the laws of the Commonwealth in such case
made and provided.

16. For and in consideration of the construction, opera-
tion and maintenance of the foregoing described new sys-
tem of water supply by the said the PurLapeLpaia WaATEr
SvepLy Company, the City of Philadelphia shall pay, and
it does hereby agree to pay, each year during the existence
of the contract to the said the Philadelphia Water Supply
Company a sum equal to sixty (60) per cent. of the City’s
gross income in each year from the Bureau of Water, in-
cluding all present sources of income and based on present
established rates. Provided, however, that no payment shall
be made by the City until the plant is completed as herein-
after stipulated; that is to say, upon completion of the said
first section of said aqueduct ready for delivery of water,
the payment of a sum equal to thirty per cent. of said
gross income in cach year shall commence and be made

LI 7 s s ain



259

yearly therefor; and upon completion of the said second
_ section ready for delivery of water, the payment of an addi-
tional sum equal to thirty per cent. of said gross income
in eachyear shall commence and be made therefor,said pay-
ments to be made quarterly on the first days of March,June,
September, December of each and every year during the
term of fifty years or until same is sooner terminated by
purchase of the plant by the City of Philadelphia to said
water company or such person as it may designate to re-
ceive the same. The date of commencements of payments
to be when each section of said company’s works shall be
completed and the water ready to be turned into the re-
ceiving reservoirs or basins.

17. This ordinance shall become binding as a contract
between the City of Philadelphia and the Philadelphia
Water Supply Company of Philadelphia, upon filing with
the Mayor of the City a written acceptance by the said
Philadelphia Water Supply Company within sixty days
from the passage of this ordinance, otherwise the company
shall forfeit all rights under this ordinance, and the same
shall become void and of no effect.

18. This ordinance when accepted as provided in section
17 hereof, shall not be altered, changed or amended with-
out the consent and concurrence of both parties hereto and
interested therein. '



DeparrMENT oF PuBric Works.
Bureau or WATER.
Juniper and Eilbert Streets.

Mr. Jonn Q. Travrwivg, Jx.,

Chief.

Philadelphia, November 30, 1896.

Mgr. R. R. BrixeuURST,
Chairman, Committee on Water.

Dear Sir :—At a meeting of your Committee, held:
October 30, I was requested to prepare an estimate of the
probable cost, to the City, of constructing works similar
to those contemplated in the proposition of the Philadel-
phia Water Supply Co., now before your Committee, and
to furnish information respecting the probable revenues
and expenditures of this Bureau, as they would be affected
by the passage of that ordinance. In response to this re-
quest, I now beg to report as follows:

At the outset I wish to express my obligations to Mr.
Henry Birkinbine, the engineer of the company, who has
not only, with the company’s permission, placed before me,
in confidence, the details of his estimates, together with
plans and profiles of the proposed conduit lines and other
works proposed, but has, at my request, repeatedly called
at the Bureau and in every way aided us in arriving at our
estimates.

In default of both the time and the means for examining
the country traversed by the conduits and for designing the
various structures required, the assistance thus rendered
by Mr. Birkinbine has been of the greatest service.
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Thus aided, and with the assistance of Mr. John E. Cod-
man, Chief Draughtsman of this Bureau, I have made a
careful study of the proposed work, and, as a result of this,
I submit, as my estimate, that the total cost of the work,
including the two lines of conduit and their appurtenances,
two intakes, two filtering plants, one pumping station, real
estate, interest on plant during construction, engineering,
legal expenses, and incidentals will approximate to $33,-
000,000. ‘

In the nature of the case, any such estimate can be, at
best, but a rude approximation. - Even after traveling over
the line, as Mr. Birkinbine has done, the determination of
the relative quantities of rock and of earth excavation must
be matter of guesswork, as must also the actual depth of
cutting required. Estimates of the cost, per pound, of the
conduit, laid in the trench, during the next three years,
must also be largely matters of personal judgment.

Understanding the request to refer to exactly such a
plant as that proposed by the company, I have not con-
cerned myself with any modifications of the plans, but have
figured upon those submitted by Mr. Birkinbine, although
it is quite possible that some departures from these might
be found advisable.

For instance, I have taken, as the cost of each of the
filter plants, an estimate given Mr. Birkinbine by a con-
tractor, and based upon plans furnished the company by
Mr. Henry Roeske, and laid before your Committee at its
last meeting, whereas, by Mr. Hazen’s estimates, which
are generally considered as erring, if at all, upon the side
of cheapness, a so-called “natural sand” filter, of the Eu-
ropean type, would cost more than twice as much.

In addition to the cost of constructing works similar to
those to be built by the company, we must consider the cost
to the City of providing, for the company, the right of way
called for in Section 9 of the ordinance.
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Mr. George S. Webster, Chief of the Bureau of Surf'e_vs,
estimates that the cost of making necessary changes in

sewers will reach not less than.............. $1,000,000
and that of Jand and consequential damages not
lessthan......coviiiiiiiiiiniinn, 5,000,000

Mr. William K. Park, Chief of the Bureau of
Gas, estimates the cost of moving gas mains
Bl ottt i e ettt e 1,500,000
but if the company’s conduits are lowered, so
as to pass under the gas mains, this expense
may be avoided.
The cost of changes in water mains may be

taken at.......ciiiiiiiiiiiiiiiiee, 50,000
making a total of . ........ ..ol $7,550,000
10) $6,050,000

if no change is required in gas mains.

Here I beg to remark that the ordinance should clearly
define what manner of changes are to be taken as “neces-
sary” or ‘“necessitated,” viz: whether those which shall
involve the least expense to the City or those which shall
involve the least expense to the Company.

Coming now to questions affecting the operations, reve-
nues and expenditures of the Bureau, we are confronted
with even far greater uncertainty than in the matter of first
cost; for the whole future of the City’s water supply de-
pends upon the prevention of waste. Until this matter is
settled, we are merely speculating in the dark as to the
future consumption, which is the fundamental factor in all
our caleulations.

I submit herewith a diagram presenting several estimates
of water consumption and of revenue to the City and to the
company.

On this diagram, lines drawn in black refer to water
consumption, and lines drawn in red refer to revenues.

Beginning at the lower left-hand corner of the sheet, I
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have plotted, on this diagram, the average total daily con-
sumption for each year from 1875 to 1895, based upon the
plunger displacements of our pumps. This is the method
necessarily employed in pumpage works for arriving at the
present consumption; it is the only one thus far available
for us, and we endeavor to compensate for the known
causes of error by making a deduction to cover them.
Furthermore, this is the method that has always been em-
ployed here, so that figures based upon it are of value at
least in comparing our consumption at different dates.

It will be noticed that the daily consumption, which in-
creased by only about 3,000,000 gallons each year between
1875 and 1885, then suddenly began to increase much more
rapidly, the increase, between 1885 and 1895, averaging
about 14,000,000 gallons each year. This is attributed,
first, to a very marked increase in the number of water-
consuming appliances, and second, to large extensions of
our pumpage and distributing system, which brought water
more freely to the appliances in use. '

The diagram shows that, if the consumption goes on in-
creasing as rapidly as during the last ten years, the 350,-
000,000 gallons daily supply provided by the works at
present contemplated by the company and embraced in the
present estimate, will all be in demand in 1905, or six years
after the time of completion specified in the ordinance,
while, at the expiration of the contract, in 1946, the con-
sumption will have reached nearly 1,000 million gallons
daily.

Beginning with the present year, I have, however, added
a second line, plotted on the assumption (which I consider
a very safe one) that a general use of meters, by cutting
off utterly useless and indefensible waste, will reduce the
consumption by one-half. Under these conditions, the 350
million gallon limit of the works now under consideration
would not be reached until 1928, while, at the expiration
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of the contract, in 1946, the daily consumption would be.
not quite 500 million gallons.

Turning now to the red lines, or those representing reve-
nues, you will find, further up, on the left of the diagram,
a series of dots representing the total gross revenues of the
Bureau, from all sources, for each year from 1875 to 1895.
The red line drawn through these dots indicates that the
gross revenue increases by a nearly equal amount each year.
I have therefore prolonged the line upward (line A) on the
supposition that this increase will continue at about the
same rate.

It is very important to note, here, that under our present
system of charging for water by schedule rates, the gross
revenue of the Bureaw increases less rapidly than the
consumption of water. To illustrate this, I have added
the line B, which shows how the gross revenue would in-
crease if the present relation of revenue to consumption
were to be maintained.

You will see, also, that it is most important, in the event
of the passage of the ordinance, that the “present estab-
lished rates,” on which the payment of 60 per cent. to the
company is to be calculated, should be clearly defined. If
the present rate of increase of consumption is maintained,
and if “present established rates” are taken to mean “present
established schedule rates,” then the company’s revenues
will be as represented, approximately, by the dotted red
line marked “60 per cent. of A;” whereas, if “present
established rates” can be shown to mean the ‘“present
established ratio between revenue and consumption,” the
company’s revenues will be as represented by dotted red
line marked “60 per cent. of B.”

If, again, meters are generally introduced, and if “pres-
ent established rates” are taken to mean ‘“present estab-
liished meter rates” (4 cents per thousand gallons), the
company’s revenue (assuming the correctness of the dotted



268

black line representing the estimated consumption with
general use of meters), will be as shown by dotted red line
marked “60 per cent. of meter rates, etc.”

In reply to your question as to the sufficiency of the re-
maining 40 per cent. of the gross revenue to meet the re-
maining expenses of the Bureau, I would submit the fol-
lowing rude calculation:

Expenses of Bureau during 1895, after deducting those
which would not have been incurred under a

gravity system......cooiiiiiiiiiiiiiiiiean seeeenen $1,000,000
Corresponding expenses for 1900.....cccevvereeiiinnnns 1,500,000
Annual extension of distribution system.......coeevees 250,000

Annual extension of reservoir system............c000ne 600,000

Total annual requirements of Bureau in 1900 under
Company’s SySteIm...coviiieirsriseereecssssssnnnnns $2,350,000

You will notice that in estimating the current expenses
for 1895 I have assumed an increase of 50 per cent. in five
years, which was the approximate rate of increase between
1878 and 1892. During the last few years the increase
has been much more rapid than this.

The estimated total gross revenue of the Bureau in 1900,
based upon present schedule rates and the continuance of
the present rateé of increase of consumption, is $3,250,000,
40 per cent. of which is $1,300,000.

The expenses for 1895, upon which my estimate is based,
include $722,000 on account of distribution. This pro-
vides a fair allowance for normal annual extensions of the
distribution system. Hence, if that system were now in
proper shape, no further allowance for its extension should
appear in the table, but the distribution system is now
greatly in arrears, as shown by the fact that our estimate
for new mains, for 1896, was about $2,000,000, and that
we are still asking for this amount, none having been
granted for this year. I have therefore added $250,000
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for the probable annual extension of the distribution sys-
tem in 1900.

It will be observed that Section 11 of the proposed ordi-
nance specifies “That the City of Philadelphia shall at all
times provide proper and ample reservoirs as receiving and
storage basins for the waters dclivered from the company’s
aqueducts,” and that Section 12 provides for the arbitration
of all questions between the City and the company, includ-
ing, no doubt, that as to what constitute “proper and
ample reservoirs.”

In arriving at my estimates for annual extensions of the
reservoir system I have been governed by the following
considerations:

The cost of Queen Lane Reservoir, including land dam-
ages and the repairs now in progress, is about $6,000 per
million gallons of storage capacity. Assuming that our
daily consumption will continue to increase at the rate of
14,000,000 gallons per year, and that for each million gal-
lons per day we continue to provide 7,000,000 gallons
storage capacity, the additions will be at the rate of 7 by 14
equal say 100 million gallons per annum, and the annual
cost for extensions of reservoir capacity, therefore, $600,-
000. This entire amount is added, inasmuch as no exten-
sions to the reservoir system were made in 1895, upon
which my estimate is based.

On the one hand it might be urged that the two conduits
together would contain nearly one and one-half days’ sup-
ply at present rates, and that the company proposes to
supply filtered water, so that a less storage capacity might
suffice, but, on the other hand, it must be borne in mind
that the crippling of one of the company’s two conduits
would mean the loss of one-half of the daily supply until
repairs were made. I believe, therefore, that $600,000 is
as little as should be set down for annual extensions of the
reservoir system.
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This illustrates foreibly how all estimates of the future
water supply hinge upon estimates of the future consump-
tion, which, in turn, are governed almost entirely by the
adoption or neglect of means for the prevention of waste.

On an accompanying blue-print will be found a sum-
mary of the estimates herein submitted.

Very respectfully,
JOHN C. TRAUTWINE, J&.,
Chief of Bureau.
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Summary of Approximate Estimates Relating to the
Proposition of the Philadelphia Water Supply Com-
pany to Furnish Water from the Delaware River,
November, 1896. :

FIRST COST.

Mr. Birkinbine’s estimate.................$28,000,000
Estimate of Bureau of Water..............$38,000,000

Cost to City of providing com-
pany with right of way.....$6,000,000 to $7,500,000

Company’s Annual Revenue, 60% of Gross Receipts of

Bureau.
YEARS.
BASED UPON.
1900 1910 1920 1930 1910 1945
. !

Schedulerates ®13
and rate of con- cla =
sumption as be- ¢lo &
tween 1885 and o2 .
18v5..... 1,900,000 SFT 5 2,500,000 3,000,000 8,500,000 4,000,000 4,300,000

[~ -

Rate of con- E S%
sumption as be- 1 R4
tween 1885 and Mop
1895 and present oz =
revenue per gal- e
lon consumed...| 2,800,000 SIS  3,500,00| 4,600,000 5,800,000] 7,000,000| 7,800,000

M &

Present meter 3101 19701 ouy] Jo OpIS SIY) a
rates on con- er to plant at present conte] &
sumption re- Elz
duced 50 per = B
€ODtneerrreenenen. 1,200,000 1,900,000| 2,500,000 2] 5 3,200,000| 3,800,000| 4,200,000

Estimated current expenses of Bureau in 1900,

under Company’s plan, including extensions

to reservoir and distribution system........$2,350,000
40 per cent. of estimated gross revenue of Bu-

reau in 1900*.........................$1,300,000

* Based upon present schedule rates and continuance of present rate of increase of
consumption.




Philadelphia, December 7, 1896.

Tromas M. Tromeson, Esq.,
Director, Dept. of Public Works.

DEAR SR :—At a meeting of the Water Committee of
Councils, held on Monday evening last, November 30,
I presented, by request, a report upon certain matters relat-
ing to the proposition of the Philadelphia Water Supply
Company. A copy of that report has been transmitted to
you.

I feel it incumbent upon me now to lay before you my
replies to certain criticisms to which my report was then
subjected, together with my comments upon certain re-
marks then made respecting the general proposition.

The company’s estimate of the cost of constructing the
proposed works was about 29 million dollars. My esti-
mate of the cost to the City if it should undertake to do
the same work was 33 million dollars, and was not criti-
cised.

My estimate of the cost to the City of furnishing to
the company the right of way required by the ordinance,
including estimates from Chiefs Webster and Park, of the
expenses incidental to moving sewers and gas pipes re-
spectively, and amounting to between 6 and 7% million
dollars, was, however, sharply challenged.

I have accordingly conferred again with these two gen-
tlemen, requesting them to put me in position to correct
or to confirm my estimate, as the case might be.

Chief Webster replies that, while it would require a
month to make any nice determination of the matter, he
sees no reason to suppose that the result would vary ma-
terially from his estimate.
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Chief Park is of the same view respecting his estimate.

As to my estimates of future consumption, it is true that
the idea of a consumption of 1,000 million gallons per day,
even in 1946, seems almost laughable, but it is none the
less true that, if the present rate of increase were main-
tained, we should reach that figure at about that time. No
doubt our increasing perplexities will have forced us, long
before that time, to begin practicing those economies which
we should have practiced long ago. It is, however, prob-
able that, if our population continues to increase as in
the past, our actual consumption will show an increase
somewhere between the two lines shown on my diagram.
As explained in my report, the upper one of these two .
lines represents the average rate of increase existing be-
tween 1885 and 1895, while the lower one shows this rate
reduced one-half by the general use of meters. Those who
are familiar with the statistics of our use and waste of
water and with what meters have done in other places,
will generally admit that this assumption is reasonable.

Granted the correctness of my estimates of future con-
sumption, the calculation of the Bureau’s and of the com-
pany’s future revenues is a mere matter of multiplication.

My estimate of the future annual expenses of the Bu-
reau, as related to the 40 per cent. of our gross revenue
which will remain at our disposal in the event of the
passage of the ordinance, shows annual expenses $2,350,-
000 and annual income $1,300,000. This estimate has
been criticised as excessive on the side of expense.

In reply I will say that in arriving at $1,000,000 as
our present approximate annual expense for matters other
than those of which the company would relieve us, I have
followed two methods: first, adding together those items
of expense which would still have remained, and, second,
deducting from our gross expenses those items from which
the company would relieve us, including all expenses con-
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nected with our main pumping stations except Roxbor-
ough, which, as I understand, might still remain in ser-
vice. If it did not, a new high-service station would have
to be built, to pump from East Park or Queen Lane Reser-
voir into that at Roxborough. These two methods checked
approximdtely.

As explained in my report to the Committee, I am, I
believe, well within bounds in adding to this estimate of
our present annual expense 50 per cent. as the probable
increase within the next five years, the increse of annual
expense during the last few years having been much more
rapid than this. A

It seems to be admitted that an allowance of $250,000
per annum for extensions to the distribution system may
not be unreasonable, but my estimate of $600,000 for
annual cost of extensions of reservoir system was regarded
as excessive.

As stated in my report to the Committee:

“In arriving at my estimates for annual extensions of
the reservoir system I have been governed by the following

~considerations:

“The cost of Queen Lane Reservoir, including land dam-
ages and the repairs now in progress, is about $6,000 per
million gallons of storage capacity. Assuming that our
daily consumption will continue to increase at the rate of
14 million gallons per year, and that for each million gal-
lons per day we continue to provide 7 million gallons stor-
age capacity, the additions will be at the rate of 7x14=say
100 million gallons per annum, and the annual cost for
extensions of reservoir capacity, therefore, $600,000. This
entire amount is added, inasmuch as no extensions to the
reservoir system were made in 1895, upon which my esti-
mate is based.

“On the one hand it might be urged that the two con-
duits together would cotain nearly one and one-half day’s

18 . -
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supply at present rates, and that the company proposes to
supply filtered water, so that a less storage capacity might
suffice, but, on the other hand, it must be borne in mind
that the crippling of one of the company’s two conduits
would mean the loss of one-half of the daily supply until
repairs were made. I believe, therefore, that $600,000 is
as little as should be set down for annual extensions of the
reservoir system.”

It is, of course, to be hoped that the Department will
be put in position, before 1900, to take effective measures
for the reduction of waste of water; but, as we Lave no
assurance of this, it is better, in order to keep our calcu-
lations on the safe side, to reckon without it, and it -will
hardly be urged that we should provide less total capacity
than would give seven days’ storage.

It remains, then, to examine the cost of storage per
million gallons. In my estimate I took Queen Lane Reser-
voir as being intermediate in size between the East Park
and 'new Roxborough, and figured thus:

Land damages..coveeieeeeieereeececescccteosssaccacanss $800,000
Construction and repairs....coeeieeeeiieciecenccacacess 1,500,000
$2,300,000

As the intended capacity, at 30 feet depth, is 383 million
gallons, this gave a trifle over $6,000 per million gallons
of storage capacity.

As it was necessary to prepare my report in the great-
est haste, it was out of the question to inform myself
closely as to the amount of land damages, the figures for
which are not a part of the records of this Bureau, and
I was obliged to content myself with an estimate based
upon the recollection of assistants in the Bureau. From
data since furnished me by Mr. James Alcorn, Assistant
City Solicitor, it appears that the land and incidental dam-
ages, some of which are not yet adjusted, will hardly ex-
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ceed $463,500. Ihave, therefore, to revise my cstimate
for Queen Lane Reservoir, as follows:

Construction (including retained per- -
centages) ...ciiieienn. sessseesses.$31,188,058 08
Repairs (estimated)....ccovvviiannians 383,569 87
——— $1,571,627 95

Damages (estimated)....iveeierarecens 463,500 00

$2,036,127 95

Cost per million gallons storage capacity, $5,314.
Ihave, however, taken advantage of the opportunity
for revision, by compiling similar figures for our other two
large reservoirs, East Park and new Roxborough, with the
following results:

EAsT PARK :

Real estate..... seesessrecessscesccsescsssasssss $12,875 00
Construction— '
Embankments (1871-4).ccceeierinnenceecnne ... 1,326,565 84
Completion (1887-9).v.eeenneensiorenseensaen. 862,439 88
. R . N T ST 0

' ) . $2,189,0057"2"2
Repairs, estimated .......... eeescsesesoraans 75,000 00

$2,276,880 72

For the cost of real estate I have taken 103 acres, as
measured by planimeter, at $125 per acre, the average
cost at the time of purchase for park purposes, 1870-4,
as given by Mr. Thomas S. Martin, Secretary of the Park
Commission. ’

ROXBOROUGH RESERVOIR :

Real estate (as given by Mr. Aleorn).....ccu..... $61,350 00
Construction ....... [ Ceeeereeeeaneeaen N 523 709 14
Repairs (estimated)............ Ceeneanas [N 136,000 00

$721,059 14

The capacity is 147 million gallons, and the cost, per
million gallons, therefore, $4,905.
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Summing up, we have:
¢ apacity in Total cost per

Millions of Total Cost. miillion gallons of

gallons, . storage capacity.

East Park...........0. 689 2,276,881 3,305
Queen Lane......ceoene 383 2,035,128 5,314
Roxborough (new)..... 147 721,059 4,905

1,219 5,033,068 4,129

Taking, therefore, the cost of one million gallonsi_ of
future storage capacity at $4,000 instead of $6,000, we
have, for an annual increase of 100 million gallons in
storage capacity, an annual expense of $400,000 insteaqd
of $600,000. This will reduce my estimate qf annual ex-
pense in 1900 from $2,350,000 to $2,150,000.- -

Mr. Birkinbine, the company’s engineer, -has exppeésed
to me his belief that it would not be found advisable,
.under his company’s plan, to maintain the present ratio
between storage capacity and consumption, and tha,ft, there-
forQ, Tittle, if any, further extension of Our reservoir sys-
tem need be calculated. While this ‘ay be matter for
discussion, I am not prepared to-grant the ‘posmon Grant-
ing it, my estimate of annyal expense in 1890 would be
_ still further reduced to $1,950,000 as against $1,300,000
receipts; but if the company proposes to adopt, as a feature
of its system, the understanding that no increase shall be
required in the present storage capacity of, say, 1,400
million gallons, this should be distinctly specified in the
ordinance and contract, and not left to the decision of the
arbitrators. ‘

Turning now from the discussion of my report to that
of the general subject, I remark that it has been stated,
even by those who express themselves as opposed, on gen-
eral principles, to corporate control of our works, that if
the Department continues inactive in the improvement of
the water supply, or if it has no well-defined plan of its
own, it may be necessary to resort to the expedient of
turning the matter over to a private corporation.
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I need not remind you that for a year or more the De-
partment has been before Councils with a well-defined
plan of operations for the immediate future and that until
very recently Councils have declined to enable the De-
partment to put even the beginning of this plan into exe-
cution.

During the discussion, Mr. Rudolph Hering was fre-
quently quoted as giving preference to a supply from the
upper Delaware. Mr. Jones, counsel for the company,
quoted frot Mr. Allen Hazen’s recent report to the
‘Woman’s Health Protective Association to this effect, but
omitted to quote from the paragraph immediately preced-
ing, in which Mr. Hazen says:

“The additions to our knowledge of the nature and re-
sults of filtration during the last ten years have mate- -
rially changed the aspects of the case, and Mr. Hering
has him§élf indicated that if he were reconsidering the
subject 'he would give serious attention -t§ the filtration
of the present supply.” ' o L

In my report for 1895 gaid: - ’

“Since the daté of Mr. Héling’s final ‘report, in 1886,
it has been abundantly demonstrated, notably by the ex-
tensive and elaborate experiments made at Lawrence, Mass.,
and described in the reports of the Massachusetts State
Board of Health, that thoroughly pure and safe water
may be obtained from rivers by means of filtration. He
therefore urges the advisability of experiments for the pur-
pose of determining to what extent the waters of the lower
Delaware and Schuylkill rivers, close to the upper por-
tions of the City, may be rendered thoroughly satisfactory
by means of a modern system of filtration.

I may add that Mr. Hering has this matter of filtration
very warmly at heart, that he considers it of the first im-
portance that just such a beginning should be made, and
that within a few weeks he has expressed, on my behalf,
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and as my personal friend, the earnest wish that my name
may not go down to posterity coupled with the consumma-
tion of such a catastrophe (his own word) as that con-
templated in the pending ordinance.

I trust that by thus stating Mr. Hering’s position and
50 rendering inexcusable the continued misquotation of his
views, I may succeed in putting a stop to them in respect-
able circles.

In reply to a question, I stated, at the meeting, that our
maximum daily pumpage frequently exceeds the daily flow
of the Schuylkill at the time, and I was, on this account
made to appear as authority for the gross misstatement
that our present surces of supply were practically ex-
hausted, whereas I have repeatedly urged, and had so
stated at the meeting, that in the Delaware at our doors,
we have a practically inexhaustible supply, which, I be-
lieve, needs ogly filtration to render it perfectly accept-
able.

“If this is the case (and a relatlvely inexpensive practi-
cal experiment will demonstrabe whether it is or is not
the case), we have no need to bind the City to the annual
payment of 60 per cent. of the Bureau’s gross receipts for
aqueducts ; and filtration, by rendering this vast supply
available on a large scale, will not only (as was stated at
the meeting) improve the quality of our water, but will
enormously increase the quantity properly and cheaply at
our disposal.

Yours very respectfully,

JOHN C. TRAUTWINE, Jz.,
Chief of Bureau.
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AN ORDINANCE

Introduced February, 1897,

To provide for furnishing to the City of Philadelphia an
adequate and permanent supply of filtered water from
the Rivers Delaware and their tributaries, and to pro-
vide adequate storage capacities for the retention and
conservation of water therefrom, for the use for public
consumption at the aforesaid City of Philadelphia, de-
livered through the medium of sand filter beds, and to
authorize the Schuylkill Valley Water Company to con-
struct the storage basins, reservoirs, filter beds, conduit,
and other parts of the said water system to be pur-
chased by the City of Philadelphia and paid for out of
the surplus water revenues of the said City.

Secriox 1. The Select and Common €binéils of the
City of Philadelphia do hereby ordain, That the Schuyl-
kill Valley Water Compény, a cbrporation organized and
existing under and by virture of the laws of the State of
Pennsylvania, shall be and is hereby authorized and em-
powered to construct and maintain a system of storage
basins and reservoirs upon and adjacent to the Schuylkill
and its tributaries, having an aggregate storage capacity
~ of not less than ten billions of gallons of water, and to
deliver and furnish to thg City of Philadelphia aforesaid
during the term hereinafter defined such quantity or quan-
tities of water as, together with its present supply, will
be sufficient for the daily public consumption of said City,
to be distributed through an existing plant for public water
distribution therein; and further to construct and operate
a system of sand filtration, consisting of two plants, the
one for filtering the waters of the river Schuylkill and
its tributaries, _éﬁd the other for filtering the waters of
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the river Delaware and its tributaries, through the mediunr
of sand filter beds; and further to construct a conduit for
conveying the waters of the Schuylkill, filtered as afore-
said, to and into the present pumping stations at Queen
Lane, Spring Garden, Belmont and Fairmount with the
proper intakes and connections; and-further to construct a

reservoir at or near Wentz Farm, to be used in connee-
tion with the present pumping station at that point, which -
said reservoir shall have a storage capacity of not leéss:i
than fifty millions of gallons of water: Prowoided, how- -
ever, that the said water company shall not be bound: to:

-

-

provide or supply water at the said various pumping:sta-

tions beyond the actual daily needs of the said’City; and
that the maximum quantity of water which’the said water
company may be required to supply under this ordinance
shall not at any time, together with that derived from the

present means of supply, exceed in the aggregate-three .

hundred. ‘tnitliéhe.of gallons-of watenfor each or any twen-

ty-four heurs from the river Schuylkill' aforesdid, or sev- .

enty-five million gallons in like time/ from. the .river Dela-
ware. ‘. NS R

Aud further, when the said system has ‘been completed
and operated for a full term of fifty years, as defined, and
the said water company shall have received from the said
City, for each and every of the said fifty years, the full
sum of nine hundred thousand dollars per year, together
with one dollar and eighty-five cents ($1.85) for each
and every million gallons:of filtered water delivered at
the various pumping stations, for cleansing the filters, as
particularly defined in Sections 14 and 15 of this ordi-
nance, then in that event- the said City shall have the
sole and exclusive ownership thereafter of all the dams,
reservoirs, water rights, lands, easements, filters, conduits,
pipe lines and all the property to be acquired or constructed
under this ordinance, as prescribed in Section 17 of the
same.
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Sect. 2. The City shall and hereby does grant to the -
said water company the right to use such streets and high-
ways within the City limits as may be required for the
economic and proper construction of the water system
hereby authorized, or any part thereof, free of charge: Pro-
vided, That the said water company shall at its own ex-
pense restore the said streets and highways to a proper
condition, subject to the approval of the Director of Pub-
lic Works, it being understood that whenever the proposed
conduit or pipe lines of the said water company shall inter-
fere with or injure the existing lines of water, gas, electrical
or sewer mains or other property of the City beneath the
surface of the said streets or highways, that the said water .
company is-hereby required and authorized to remove and
relay -ati'its own expense any of such mains or to restore
such other property to its original condition, under the
supervisiom of the Director of Public: Works. ... _

At the:aforesaid pumping stations, -includitig the sgid -
reservoir at 'Wentz Fiarm, the City shal} furnish the neces- ;
sary lands, rights of way.and easements for the construction
of the intakes and pump connections, and for other neces-
sary purposes, free of all cost or charge to the said water
company, but the said water company shall acquire, at its
own cost and charge, all other lands, rights of way, ease-
ments, franchises and property which may be necessary
and requisite for the construction, maintenance and opera-
tion of said works, and the City shall incur no liability of
any nature on account of the acquisition of said lands,
rights of way, easements, franchises and property, or on
account of damages arising from-.the construction, mainte-
nance and operation of said works, but the water company
shall indemnify the City against all such liability or dam-
ages or claims for damages, and shall, at its own cost and
expense, defend the City against all such claims.

Secr. 3. The plans and specifications for all the works
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hercin authorized shall be subject to the approval of the
Director of Public Works, and no work shall be done in
the construction of the storage basins, reservoir, filter beds
or conduits, or other works herein authorized, until the
plans and specifications for such work shall have been ap-
proved by the Director of Public Works by an instrument
in writing, which instrument shall express the rights and
obligations of the City and of the Water Company under
this ordinance, and which instrument the said Director of
Public Works is hereby authorized and directed to execute
on behalf of the City when he shall have approved of the
aforesaid plans and specifications. The said plans and
specifications, when approved by the Director of Public
‘Works, are hereby declared to be a part of this ordinance
with like force and effect as though incorporated herein.
The said water company shall begin the construction of
the reservoirs and storage basins aforesaid within sixty
days after the rgeeipt of notice in writing from the Director
of Public Works that, the same must be begun, subsequent
to the passage and app'roval of this ordinance and the ap- -
proval of the specifications for said construction by the
said Director, and the said water company shall within fif-
teen months from the date of the receipt of the said written
notice complete such a number of reservoirs or storage ba-
sins as will have a storage capacity of at least three billions
of gallons of water, and the said water company shall
within the time herein limited for the completion of the
said work fill or cause to be filled the said reservoirs or
basins, and shall continue to store and retain therein at
least the aforesaid quantity of water at all times thereafter,
until the date hereinafter fixed for the complete acquisition
by the City of title to the said basins and reservoirs, it being
expressly ordained, however, that either the said water
company or the said City may draw, or cause to be drawn,
said or any part of said water from said reservoirs or
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storage basins, or either or any of them, to meet the exi-
gencies of the said City in seasons of drought as defined
herein, and any consequent diminution of the aforesaid
- quantity of water as held in storage shall not be a violation
of the provisions of this ordinance.

And the said water company shall, within two years
thereafter, provide such additional storage basins or reser-
voirs, along and upon said river Schuylkill and its tribu-
taries, as will have an additional storage capacity of seven
billions of ‘gallons of water, and said basins or reservoirs,
when so completed, shall be filled and kept filled by said
water company at all times thereafter until the date herein
fixed for the complete acquisition by the City of title to the
said basins and reservoirs, it being hereby ordained that the
said water company or the City may draw or cause to be
drawn from the said last-mentioned basins or reservoirs,
or either or any of them, such quantity of water as may be
necessary to meet the exigencies of the satd Clity, ‘as here-
inbefore specified, and such consequent diminution of the
aforesaid quantity of water so held in storage shall not be
a violation of the provisions of ‘this ordinance.

A: season of drought shall be deemed to exist within the
meaning of this ordinance when the flow of water in the
river Schuylkill at Lewis’ Dam is less in any twenty-four
hours than four hundred millions of gallons of water.

Secr. 4. The said water company, as each storage reser-
voir or basin is completed and until the conduit herein pro-
vided for is completed and ready for use, shall, upon writ-
ten demand of the Director of Public Works, deliver into
the body of the stream of the Schuylkill river so much of
the water so held in storage as in the judgment of the
said Director may be required by the City in times of
drought, and such delivery or deliveries shall be deemed
a proper delivery of stored water for the uses of the said
City within the meaning and intent of this ordinance.
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Secr. 5. The said water company shall at all times
during the continuance of the powers and privileges grant-
ed by this ordinance keep in good repair all of the dams,
reservoirs, storage basins and their appurtenances erected
and constructed by said water company, and shall provide
such attendants as may be necessary for the proper preser—
vation and operation of the same.

Secr. 6. The said City shall have the right by its proper:
officers at all times to enter upon the property and works
of the said company, for the purpose of inspecting the
same, and in case at any time the said company shall fail
to furnish the waters from its reservoirs or storage basins
in such quantities as may be required by the said City for
its aforesaid public water supply, then in that case it shall
be within the power of the City, through its own employees
or those of the said water company, to so regulate the flow
of water as to meet the requirements of the City; and the -
Director of Puplic Works of said City shall determine and -
regulate the daily supplemental flow to be drawn from
the storage reservoirs of, the water company.

Secr. 7. The said water company shall be deemed to
have fulfilled its obligations to said City, in providing
storage for water as herein defined, when it has secured
and provided storage capacity as herein specified for ten
billions of gallons of water and has stored the same sub-
ject to the uses of the City as herein provided, and it is
further ordained that nothing in Section 6 of this ordi-
nance contained shall be construed as authorizing or em-
powering the said City to draw from the said, or any of
the said, storage basins or reservoirs any water in such
manner as to reduce the quantity held in storage below the
quantity fixed by Section 3 of this ordinance, except in
seasons of drought as herein defined.

Secr. 8. The works to be constructed or acqun'ed by
the said water company, pursuant to the provisions of this
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ordinance, shall be under the supervision of the Départ-
ment of Public Works~of said City, and are declared to
be a part of the Water Works of the City of Philadelphia,
exclusively and permanently appropriated to the public use
of the said City. Should the said water company at any

time fail to make such #epairs and betterments as may be -

necessary for the safety of the City or the preservation of
i{s. water supply, within thirty days after the receipt of
notice from the said Director of Public Works, calling -
attention teythe specific repairs or betterments deemed by
Kim t6 be necessary, then and in that case the city may
enter upon said property, and make or procure to be made
such necessary repairs or betterments at the cost and ex-
pense of the said water company. The term betterments,
however; is not intended to mean an enlargement, recon-
struction, or. extension of the works or any part thereof,
but only, such repairs and renewals as'are necegsary to the_
preservation and use of §aid or any part of ~s§{lﬂv§6‘rks. ek
The water company:shall also deposit With a trust et
pany of good standing in thé:City of-Philadelphia the sum
of -thirty-five thowsand dollars #nnually, which said sums
80 deposited shall accumulate for the full term of fifty
years as a guarantee fund for the maintaining and repair-
ing of the works as ordained by this ordinance. Should
the said water company at any time refuse or neglect to
make the repairs necessary for the maintenance of the
works as provided in this section, and fail to begin the
same within thirty days from the receipt of notice in writ-
ing from the Director of Public Works, calling attention
to the speciflc repairs deemed by him to be necessary, and
to push the same to prompt and:speedy conclusion, then
and in that case authority shall be and hereby is given to
the said Director to enter upon said works and to make such
needed repairs, and the expense incurred in making said
needed repairs shall be paid to the City by the trust com-
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pany acting as trustee, out of the specific fund created by
this section, upon filing with it proof of the necessity of
said repairs and of the actual cost of making the same..

If at the expiration of the said period of fifty years the
said works are in good repair and acceptable to the City, or
the terms of this ordinance have been complied with by
the water company and the works have been delivered to
the City as ordained, then and in that case the said accuruy-
lated fund deposited with the trust company in accordance
with this section shall be and is hereby ordained and'de-
clared to be the property of the water company, and all
right and interest of the City therein shall cease.

It is further ordained that any interest paid or allowed
by the trustee of this fund shall be the property of the
water company, and payable to it as the same falls due.

Secr. 9. The water company shall and is hereby au-
thorized to construct a system of sand filtration, to consist
of two filterilheds or plants,-located, the one at or near
the storage basins to be constructed as herein ordained for
storing the water of the Schuylkill river, for the purpose
of filtering the waters so stored, and the-other to be located
at a point to be determined by the Director of Public
‘Works at or near the Frankford Station, for the purpose
of filtering the water of the river Delaware. Each of the
said filter beds or plants shall be constructed substantially
as follows:

The bottom of the filter beds shall be covered with con-
crete. Upon this drain tiles will be laid in open joints
for the purpose of collecting the filtered water. Above
this will ‘be deposited a course of broken stone or coarse
gravel to the depth of twelve (12) inches, upon which will
be laid a deposit of fine gravel to the depth of nine (9)
inches, upon which a third course of coarse sand will be
laid to the depth of twelve (12) inches, and over all a
deposit of fine sand to the depth of three (3) feet, making
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a total average depth of sand for filtering purposes of five
feet nine inches (5 ft. 9 in.). The filters shall be able to
carry a depth of water of not less than four feet. The
filter provided for the waters of the river Schuylkill and
its tributaries shall be capable of filtering, when required,
not less than three hundred millions of gallons of water
per day, and that provided for the river Delaware and its
tributaries shall be capable of filtering, when required, not
less than seventy-five millions of gallons of water per day.

"The said filters shall be examined from time to time as
required, by the Director of Public Works, but not oftener
than once in thirty days, by a Committee, consisting of
three analytical chemists, one to be appointed by the Direc-
tor of Public Works, another by the Water Company and
the third by the two so appointed, and all official tests to be
binding upon the City and the Water Company, shall be
made in the présence of the three chemists aforesaid, and
the official tests so made in order to be vahd ‘affld binding
must be signed by all three. : f

Should the tests' so made,'in the opinion of at least two
of the said Committee, show that the condition of any filter
is not such as to give the filtering efficiency obtainable from
sand filters of like construction elsewhere in use at the time
of said tests, then and in that case it shall be the duty of
the said Committee to ascertain the cause of inefficiency of
filtration, and thereupon the Water Company shall cause
the necessary changes and repairs to be made, subject to
the provisions of Section 8 of this ordinance.

Skcr. 10. The Water Company shall begin the construc-
tion of said filtering system within sixty days after the re-
ceipt in writing from the Director of Public Works that
such construction must be begun, subsequent however, to
the passage and approval of this ordinance, and the ap-
proval of the specifications for said work by said Director,
and shall complete the same within three years thereafter.

Skcr. 11. The said Water Company shall further con-
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struct or cause to be constructed a conduit having a ca-
pacity sufficient for the conveyance of three hundred mil-
lions of gallons of water for each and every twenty-four
hours, which said conduit shall connect the filter beds upon
or adjacent to the Schuylkill river as aforesaid with the
aforesaid pumping stations within the City of Philadelphia
in such manner as shall be approved by the Director of
Public Works.

It is further ordained that the said Water Company
shall begin the construction of said conduit within ninety
days after the receipt of written notice by it from the Di-
rector of Public Works that such work must be begun, sub-
sequent however, to the passage and approval of this ordi-
nance and the approval of the specifications for said work
by the said Director, and shall complete the same within
three years thereafter.

Secr. 12. The said Water Company shall maintain or
cause to be maintained the reservoirs, dams, storage basins,
filter beds, and conduits after the same have been com-
pleted and ready for operation as herein defined, for the
full term herein defined, at its own cost and expense, and
at the expiration thereof shall turn over and deliver to the
said City all of said reservoirs, storage basins, dams, filter
beds and conduits in working order: Provided, There shall
have been paid to the said water company by the said City
the sums required by the 14th and 15th Sections of this
ordinance.

After the intakes aforesaid shall have been completed
and accepted by the Director of Public Works, all altera-
tions or changes in the construction or location thereof
shall be made by the City, at its own cost and charge."

Secr. 13. The water company shall within sixty days
after the passage and approval of this ordinance file with
the City Solicitor a bond in the penal sum of one million
dollars, guaranteed by a surety company authorized to
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do business in the State of Pennsylvania, which bond is
to be approved by the City Solicitor, and shall be condi-
tioned upon the faithful performance of the obligations
imposed upon said water company by the terms of this
ordinance. .

Said bond shall further provide for indemnifying the
City against all liability, damages and claims for damages

growing out of the construction, maintenance and opera-

tion by the water company of the works herein author-
ized; and for defending the city at the expense of the
water company against all such claims. And the Mayor
of the City of Philadelphia shall have power, whenever
and as often as it appears to him that claims of such
magnitude are pending in the courts that the existing
security of the city against such claims is inadequate, to
require the filing of an additional bond in a penal sum not
exceeding one million dollars, to be guaranteed and ap-
proved as hereinbefore provided.

Sror. 14. The compensation to which the water com-
pany is entitled for the property to be acquired by the
city as herein provided, and fer the other obligations as-
sumed by the water company, except the cleahsing of the
filters, is hereby defined as follows:

‘Whenever the said water company shall have provided
storage capacity as defined for three billions of gallons of
water, and shall have the said quantity of water on stor-
age ready for the use of the City, as provided in Section 4
of this ordinance, then the said water company shall be
entitled to receive semi-annually thereafter for the term
of fifty years, out of the surplus revenues of the Water
Bureau, as hereinafter defined, the sum of one hundred
thousand dollars.

‘Whenever the water company shall have completed the
filter bed for filtering the waters of the river Delaware,
together with the reservoir at Wentz Farm, with all the

19
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appurtenances thereto belonging, as provided in Sections
1 and 9 of this ordinance, then the said water company
shall be entitled to receive semi-annually thereafter for
the term of fifty years, out of the surplus revenues of the
Water Bureau, as hereinafter defined, the further sum of
seventy-five thousand dollars.

‘When the water company shall have satisfactorily com-
pleted the entire system as hereby ordained, and the samc
shall have been accepted and approved by the Department
of Public Works, then the water company shall be entjtled
to receive semi-annually thereafter, out of. the surplus
revenues of the Water Bureau, as hereinafter defined, guch
a sum or sums as will, when taken with the payments
hereinbefore authorized, maks up a total semi-annual pay-
ment of four hundred and fifty thousand dollars, to be
paid to the water company during the full term of ﬁfty
years from the completion of the entire system.

The payments in this section provided shall be madai
seml-annuallyz_ on the first days of January and July in,
each year, out of the surplus revenues .of the Water Bu-
reau. The surplus revenne, of the Water Bureau is hereby
defined to be the excess of the total receipts for water
over the ordinary expenses of the maintenance and opera-
tion of the water system, estimated according to the method
now in use, adopted by the City of Philadelphia. No
payments for extensions, alterations or improvements in
the water system and no extraordinary expenditures which
may become necessary for any cause shall be considered
in estimating the amount of said surplus revenues. The
water rate shall not be diminished below the rates now
existing in such a manner that the surplus revenues of
the Water Bureau shall be reduced below nine hundred
thousand dollars annually, until all the payments pro-
vided by this section have been made. In case a deficiency
occurs in the surplus revenue of the Water Bureau for
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any year, so that the same is insufficient for the payments
herein provided, the deficiency shall be paid, with interest
at the rate of six per cent. per annum, out of the sur-
plus revenue of the first year in which it is possible to
make such payment, in addition to the semi-annual pay-
ments regularly becoming due.

The aforesaid compensation of the water company is
charged exclusively upon the fund herein set apart for
that! purpose, and this ordinance shall never be construed
as imposing any liability upon the City of Philadelphia
for the same ot any part thereof.

The grUss receipts for water are hereby pledged to the
water company to secure the payments in this section pro-
vided, subject {0 the right of the City to make therefrom
the ordinary expenditures for the maintenance and opera-
tion of its ‘water system. The water rents shall be pay-
able to and shall be received by the Receiver of Taxes
for'the purposes and subject to the lieh herein declared,
and the said Receiver of'Taxes shall pay over'tlie‘ fme to”
the City Treasurer, to B8 held by him in trust for the
protectlon of the said*Ten." T‘he ‘water‘rents received dur-'
ing each year shall be eredited t6"an account to be en-
titled “Revenues of the Water Bureau pledged to the
Schuylkill Valley Water Company.” Ordinary expendi-
tures for the maintenance and operation of the water sys-
tem may be made by the Treasurer upon warrants drawn
by the Director of Public Works and countersigned by
the Comptroller, and may be charged to said account. As
the payments herein provided fall due the Treasurer shall
ascertain the amount of surplus revenue of the Water Bu-
reau, as herein defined, for the currént year, and if the
same be sufficient to meet the payments to the water com-
pany herein provided, he shall make such payments upon a
warrant. to be drawn by the Director of Public Works
and countersigned by the Comptroller. The surplus be-



290

yond such payments standing to the credit of said account
at the end of each fiscal year shall be covered into the City
Treasury as net income from the Water Bureau, and the
account for that year shall then be closed.

- If at any time the City shall desire to terminate the
pledge hereby ordained, it may be done by setting aside
the sum or sums payable to the water company during
the current year, to be held by the City Treasurer:in trust
as a fund specifically applicable to the ma.kmg of such
payment or payments.

Seor. 15. As compensation for cleansing the ﬁlt,ers,
the water company shall be entitled to receive the further
sum of one dollar and eighty-five cents per millién gallons
of filtered water delivered at the pumping stations afore-
said, to be paid monthly, on the tenth day of each month,
for the water delivered during the precéding month. And
in case such payments shall cease, or shall not be made,
the water company shall be relieved 'of all obligationsiito

" cleanse’ the ‘filters and from all liability on account of the
quality of the water delivered as aforesaid.
~ Seor. 16, Of'the sums so paid to' the water company
by the caid City the said water company shall set aside,
by proper instrument in writing, to a reliable trust com-
pany, to be selected by the said water company, such
annual sums as will be sufficient, together with the in-
terest thereon, to meet the actual cost of the works con-
templated by this ordinance at the expiration of the vari-
ous terms of payments as defined herein. It is not in-
tended by the terms of this section to impose upon said
water company the obligation to issue any securities, but
only to provide for‘the liquidation of the actual cost of
construction out of the annual sums to be paid therefor
by the City, nor does this subdivision in any way affect
or control the sums to be paid hereunder for the cleans-
ing of the filter beds.
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‘Whenever it shall appear that the said actual cost of
construction has been paid or liquidated, then this clause

-shall become inoperative.

It is further ordained that should the said water com-
pany issue or cause to be,issued any bond, note or. other

evidence of debt which would be a lien upon the prop-
erty or plant which is to be delivered to the said City at

the times and under the conditions herein provided, then

it shall be a-condition of said or any like issue that said
or any lién upon said or any part of said property shall ex-
pire at the time:fixed herein for the delivery of said works
and system to said City, subject to all of the conditions
governing the same.

Sect. 17. At the expiration of said term of fifty years,
and upon the payment by the said City of all the install-

- ments payable thereon, then and in that cgse the property
~and improvements hepein authorized and grdamed shall

be and are hereby declared to be the. property of th,e sald
‘City, free and-clear of; all. title or interest of the said
water company, and no further payments shall be due and
owing the said water company from the said City by vir-
tue of the terms of this ordinance.

Sect. 18. This ordinance shall not take effect unless
the said water company shall, within thirty days from the
passage of the same and its approval by the Mayor of said
City, accept the terms thereof in writing, properly executed
and delivered to the Mayor.

Sect. 19. The privileges, powers and obligations and
benefits conferred upon the said water company hereby
shall likewise inure to the benefit of any and all successor
or successors, assign or assigns of said company. )

Secr. 20. This ordinance shall take effect nnmedlately
upon its passage.



AN ORDINANCE

Anthorizing and directing the Mayor to enter into a con-
tract with the Pennsylvania Sanitation Oompany, for
the filtration and purification of the water supply of
the City of Philadelphia, under the processes and sys-
tems owned and controlled by said company, and mak-
ing the necessary appropriation thereto.

Secriox 1. The Select and Common Coundils of the
City of Philadelphia do ordain, That the Mayor of the
City of Philadelphia be, and he is hereby authorized and
directed, upon the passage of this ordinance, to enter into
and execute a contract with the Pennsylvania Sanitation
Company, for the purchase, erection and copstruction of
water filtration. and purification plants, for the sum of
three million (3,000,000), dpllars ; the said plants to be
erected upon land now owned by the City of Philadelphia,
and under the direction and supervision of the Department
of Public Works, from drawings and specifications pre-
pared by the Pennsylvania Sanitation Company, and to
be approved by the Director of the said department; the
said plants to be capable of purifying and filtering three
huindred million (300,000,000) gallons of water per day,
of good potable quality.

Secr. 2. Payment to be made in monthly mstalments
during the progress of the work, upon estimates made by
the City Engineer of the value of the work done. Ten
per centum of each monthly estimate to be retained by
the City until the completion of the whole work and its
acceptance by the Department of Public Works.

Sect. 8. The sum of three million (8,000,000) dollars
is hereby appropriated to new Item , in the annual ap-
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propriation to the Department of Public Works for the
purchase money of the said plants to be erected by the
Pennsylvania Samtatlon Company, under the terms of
this ordinance.

Seor. 4. The said Pennsylvama Sanitation Company
shall’ gwe to the City of Philadelphia a bond of indemnity
with good and sufficient sureties, in the sum of one hun-
dred thousand (100,000) dollars, for the faithful perform-
ance of all the conditions of the contract and of the ordi-
nanice authorizing it, and also against all liens, charges
or encumbrances against the filtering plants purchased by
the City under the terms of this ordinance.

. .'Ji

Cn Philadelphia, June 11, 1896.

To tue \Iayor and Councils of'thé City of Philadelplha LT ¥
GentLEMEN:—In connection with the propesition of the
Pennsylvania Sanitation Contpany, the company beg leave
to submit a brief explanation of ‘the system' of filtration
which it proposes to furnish in the event that the accom-
panying ordinance shall meet with your favorable con-
sideration. v
"This system contemplates the erection of filter beds di-
rectly over or immediately adjacent to the reservoir.
These beds to be composed of various kinds of filtering
material, sand predominating. The structure will be en-
tirely of stone, concrete and steel, and will be divided into
compartments whereby the flow of water is at all times
under complete control and regulation. An adjustable
screening floor is placed over the filtering material in each
compartment, holding the water temporarily in suspension
and preventing the close packing of the filters. Solid
matter which may be held in suspension in the water is
arrested by the top filtering surface beneath the screening
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floor, while the water itself percolates through the filtering
material and flows trough the open air as rain into the
reservoirs. The effluent water is completely filtered and
oxygenized and reaches the reservoir free and pure.

No.chemicals are required in the operation of the system
with their usual offensive odors and injurious effect upon
the water which is used for drinking purposes. Reliance
is placed upon the purifying action of the air, than which
all authorities agree that there is no better disinfectant.
By the company’s system, this valuable agency is, made
use of to the fullest extent, the design being to"éubject
the water completely to its effect.

By the natural action of the water 1tse1f therq is set up
within the filtering material a species of micro-organism
which prey upon and destroy the germs of diseases which
nmay he present in water which is simply clear but not
pure, and the system is designed to offer the most favorable
conditions under which these germ destroyers may be cul-
tivated and allowed, to effect, their beneficent action upon
the water. Recent researches made by other communities
alive to the importance of this subject have amply demon-
strated the foregoing. The method of application of the
principles used in the operation of these filter beds are
protected by Letters Patent of the United States, Canadza
and England.

A most important consideration in connection with a
project of this nature is the cost of maintenance and opera-
tion. The company is confident of its ability to demon-
strate its system’s special claim to consideration in this
particular. It is believed. that no other proposition will
Le made to your Honorable Bodies which will commend
itself so favorably. The expense of operation is limited
to the cost of attendance and occasional renewals of a
small portion of the filtering matenal Expert attendance
i3 not required. : :
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The company wil be pleased to send its representative
t¢ address a committee of your Honorable Bodies and to
present some of its exhibits. '

Respectfully submltted

TIDE PEN\TSYLVANIA SANITAI‘ION OO

Philadelphia, October 6, 1896.

‘ (
Mz. R R. BrINGHURST,
‘ Chairman of Committee on Water.

)
Drar Stz :—Having arranged to make an inspection of
the Water Supply System of New York on to-morrow and
Thursday, I regret that I shall not be able to attend the
'meetmg of ‘your Committee to-morrow afternoon.
"' In case 'my views should be asked “respectmg' the -ordi-
nance directing the Mayor to énter into ‘s ‘contfact with
the Pennsylvama Sam‘t:itlon Cémpanfy’ for the erection of
filters over the redervoirs for'thé puriﬁcatlon of the water
supply of the City, I beg to submit the following :

As T remarked before the Committee on Filtration, I
consider that for the City to select any system of filtration
for all its water without very much more careful scrutiny
than it has as yet been possible to give to the matter,
would be as unwise as for a man to select his wife by
drawing lots from a hat.
~ Filtration of such quantities of water as those required
by our City should be undertaken only after careful com-
parison of existing systems by experts, and is not, by any,
to be entered into unadvisedly or lightly. Even in the
small plant, to cost say $250,000, for which the Depart-
ment of Public Works has asked an appropriation” from
Councils, I should not for a moment think of selecting
any one system, however excellent, but should select, with

5 -
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expert advice, for comparative test, a number of the most
approved systems now before the public, including, of
course, the open sand filter, upon which there are no
patents.

I believe that if it is found advisable to apply ﬁltratlon
to all of the water furnished by the City, it will also be
found advisable to adopt different systems in different loca-
tions, the choice in each case being governed by the pecu—
liarties of the situation. S

If, however, Councils are determined that all:of the
City water shall be filtered by one system, let them adver-
tise for competitive bids, so that the best and ‘most econom-
ical system may be selected. .

Or, if Councils are determined to - select 4 system
without experiment, let it, by all means, be. the old-
fashioned, slow, or so-called  matural,” sand. filtratio,
which haé,"at«]east, demonstrated its'usefulness by many
years of successful use on an enormous scale in London
and other European- cities: .<This; while it will exclude
competition between systems, will give the City at least
the benefit of competition between contractors, and relieve
it of excessive payments on account of patents.

The foregoing consideration apply, as you will see, to
the broad question of selecting any type of filter without
carefu] and exhaustive experiment and study in the hands
of experts, and ought, I think, to be sufﬁcmnt to forbid .
any such precipitate action.

Coming, however, to a consideration of the partlcular
systema. and ordinance now before you, I note that the
systerp has not yet been applied to the filtration of water
destined for city supply, excepting the small quantity of
sewage which the City of Reading contributes to the sup-~
ply of Philadelphia through the vehicle of the Schuylkill
river. In company with the Mayor and other officials of the
City of Reading, T have visited the sewage filtration plant
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constructed by the Pennsylvania Sanitation Company in
that city, and while I am by no means qualified by such
a visit to pronounce upon the merits of the system, it
may be proper to state that the effluent, as I observed it
there retained enough ofithe odor of the original sewage
to cendemn it as drinking water.*

»I have looked forward to a further and more thorough
examination of this plant with Mr. Deary, the President
of the Company, who has kindly offered to explain it more
thoroughly to me, but the opportunity for this has not yet
arrived.. j , .

I note, further, that, under the ordinance, the company,
upon the completion of the works, will have received two
million seven hundred thousand (2,700,000) dollars, and
that the only protection the City will then have to ensure
the satisfactory working of the plants, will be a2 bond of
one hundred thousand (100,000):dollars deposited by the
company, and the 10 per cent. retained, amountmg to
three hundred thoutand-(300,000) dollars. A

- Very respectfully yours,
JOHN C. TRAUTWINE, Jr,,
Chief of Bureau.
" *This odor was noticed at the outfull from a loug pipe through which the filtered
sewage flows to the river. On a subsequent visit, although the odor at the outfall re-
mained, the efluent, examined at a point above the entrance to the pipe, appeared to

be perfectly odorless. Mr. Deery, President of the Sanitation Co., stated that the pipe
in question had been used for the supply of unfiltered sewage. J.C.T,Jr.




APPENDIX H.

REPORT
H. W. SPANGLER AND D. A. DECROW,
BEXPERTS, ,

On Test of Two Holly Triple-Expansion \feltical
Engines, at Spring Garden Pumping
Station, April 10-15, 1896.

v Philadelphia, May 26, 1896.
oy )

Mz. Jorx C. TRAUTWINE, J=R.,
Chief of the Bureau of Water, Philadelphia, Pa.

Sir :—We, the ﬁndefsigned, appoini:ed to make the
tests called for in paragraphs 19, 20 and 21 of Specifica-
tions for Pumping Engines to be erected in the engine
house at the Spring Garden Pumping Station, have the
honor to make the following report :

The following are the principal dimensions of eachof the
engines as furnished by the maker :

Style of Engine, Vertical Triple Expansion.

Style of Pumps, Vertical Double Acting, outside packed
plungers.

Principal Dimensions.

Number and Diameter of H. P. Steam Cyls....... One 36 inches
Number and Diameter of Int. Steam Cyls........ One 621, inches
Number and Diameter of L. P. Steam Cyls...... One 92 inches
Number and Diameter of Pump Plungers........ Three 30 inches

Number and Diameter of H. P. Piston Rod....... One 7Y, inches
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Number and Diameter of Int. Piston Rod....... One 71, inches
Number and Diameter of L. P. Piston Rod....... One 8 inches
Number and Diameter of Plunger Rods......... Three 6 inches
Number and Diameter of Air Pumps...oeeveeees One 26 .inches
Stroke of all Pistons and Plungers.....ccececeeccccss 60 inches
Diameter of Main Discharge Pipe....ccccceeeierccnss 48 inches
Diameter of Main Suction Pipe.....cccciiverieeiaeeans 48 inches
Length of Discharge Main..i..ceeeeeencnananseonanss 3,300 feet

Length of Steam Pipe (approximately)..c.ceeveeenans 300 feet

. The contract requirements are as follows :

‘[ e Duty

The duty reqmred of the engines will be not less than
one hundred and twenty million (120,000,000) of foot
pounds with one hundred and forty (140) pounds of steam
pressure at the engine throttle.

The equivalent of one hundred (100) pounds of coal
being taken as ore million (1,000,000) heat units.

The duty will be computed by the following formula :

Ny Foot pounds. of work done

Duty= Total number of heat units consumed X 1,000,000. .

The total foot pgundg.‘_;ghgvl{ ,be de'tglfmined by properly
tested pressure gauges placed on the pumping and suction
mains, to which shall be added the pressure due to the
difference in the height of the gauges.

The total number of heat units shall be measured from
the temperature of the feed water taken at a point where
it enters the boiler, to steam of the temperature shown
by pressure gauges on the boiler.

An allowance of three per cent. will be made for en-
trained water in the steam.

All feed-water will be carefully weighed.

All steam used in running the engines, or any part of
appliance connected with the successful working of the
same, shall be taken from the boilers to which the feed-
water is weighed.
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Condensed steam from the jackets shall be trapped and
wieghed during the whole time of the test.

The feed-water will be pumped to the boilers by a sepa-
rate donkey-pump, supplied with steam from another:
boiler.

The capacity test may be made at any time after the
engines shall have been put in full operation, and will be
computed by weir measurement ‘or plunger displacement,
making due allowance for slip, as the Chief of the Bureau
of Water may determine. ' I

The duty tests shall be made within three (3) months
after the engines shall have been put in operation.

The test will continue for twenty-four (24) hours con-
secutively, during which time the engines shall work
smoothly and steadily without heating or vibratien, at or
above the contract rate of delivery, and with piston speed
boiler pressure, and other conditions as above stlpula.,ed ~
the, Bureau of Water furnishing boﬂers of capaclty suffi-
cient to maintain an ample supply+of dry steam at one
hundred and forty (140) pounds pressure at the engine
throttle, and burning anthracite coal of good quahty 4

It was agreed that the South Engine should be used for
making the tests here called for, and accordingly the test
was made on that engine. A shorter test was made on
the North Engine, to make sure that the engines did not
differ materially.

As called for in the specifications, the total foot pounds
were determined by properly-tested pressure gauges placed
on the pumping and suction mains, to which was added
the pressure due to the difference in height of the gauges.

All the feed-water was weighed.

All the steam used in running the engines was taken
from the boilers to which the feed-water was weighed.

Condensed steam from the jackets was trapped and
weighed during the time of the test. .
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The total number of heat units is measured from the
temperature of the feed-water taken at the boiler to steam
having three per cent. of moisture and at the pressure
supplied.

This paragraph was m’oerpreted to mean that the heat
units chargeable against the engine was the difference be-
tween the amount received by the engine and that rejected
by the engine; and the duty has been worked out on this
basis also, which, while not that literally called for, is be-
lieved to be that intended.

Test of South Engine No. 439.

Trial commenced....... ceteacccenans veee.1.45 P. M., Apr. 10, 1896
Trial ended...cooveeeieeenncincancsonenns .1.45 P. M., Apr. 11, 1896
Duration of trial.............. 24 hours
Total number of revolutions.........c..cu0e. ceee 30,362
Average revolutions per minute............ ceeene 21.08
Average plston speed per minute.........c000e . 210.08 ft
Calculated pump-plunger displacement per revo-
-fflution 'S gallons. ... vovieennnn At lecdol, 10V9487- gals
Capacity of engine per 24 hours, makl,ng no alg,.1’ . .
lowance for slips........ooveeeiiiieiie. cepe 32 777 904 gals i
Capacity of engine per 24 hours, allowing .7 per
cent. for slip:.... ..... 5., L., S&... 32,548,459 gals
Excess of capacity over contract requirement. .ee 8.5 p. c.

Excess of piston speed over contract limitation.. 5.4 p.c.

AVERAGE TEMMPERATURES.

Main feed-water at boxlers teerisracnaaas ceceanes 118° F
Jacket Arain.....cceeieeiieieecncncaeinceacacones . 219° F
Air-pump discharge....coveveecenenecnnns Cieaees . 104° F

AVERAGE PRESSURES.

Steam pressure 137.1. Corrected................ 141.1 Ibs.
Water head in feet 120. Corrected.............. 117.8 ft.
VaCUUM . ¢ e evnerenornrassnscaessneceseosnsnsan 26.1 in.
First Teceiver......ceveveesneeesoncnonss e 35.6 Ibs,
Second receiver......ccooveieiinreiiiiiiiiiicinaens 2.5 lbs.
High pressure and intermediate jackets......... 79.9 lbs.
Low pressure jackets......... Cereeeiieeeeiaea .. 33.3 1bs.

Gduge on suction, 10.9 in. .Corrected........... . 5.9 in.
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PDistance between centre of pressure and vacuum
gauges corrected for position of vacuum

GAUZE «ovverivnrineenrinesacsscosessosnasncns - 20.7 1%,
Barometer «..oiviieiiiiiietaiiettiiitsarianenias 30.24 in.
Total head pumped against.......ceeevvveeen. 145.2 ft.
Foot pounds of work done per 24 hours. .....39,486,196,926 ft. lbs.
Total feed water pumped to boilers.......... 316,778 1bs.
Measured leak to engine No. 440............. 667 1bs.
Water weighed from separator.............. 9,454 lbs.
Net water sent to engine, making no allow-

ance for leaksS....cvvevieenvesvocscnnnnn 306,657 1bs.

Total heat in 306,657 Ibs. of steam contain-

ing 3 per cent. moisture at 141.1 lbs.

gauge Pressure............ ceereeseeeae.s 357,378,067 H. U.
Total heat in 306,657 1bs. of water at 118° F.. 26,372,502 H. U.
Heat units used by engine...........couunn. 331,005,565 H. U.
Duty on above basis....... teeeseseeenaeeees 119,201,641 ft. 1bs.
Duty on above basis (plunger displacement). 120,132,569 ft. lbs.

During the test there was considerable leakage from the
steam mains, and an allowance of 120 pounds per hour is
a fair one for this. Making this allowance the following
is obtained :

Net water sent to engine, allowing 120 lbs

per hour for leaks..eeiviveaiiinaeennns 303,777 lbs.
Total heat in 303,777 Ibs. of steam contain- )

ing 3 per cent. moisture at 141.1 Ibs.

ZAUZE PIeSSUIC..coureervonnrraasocsnnnes 354,021,716 H. U.
Total heat in 303,777 1bs. water at 118° F.... 26,124,822 H. U.
Heat units used by engine.................. 327,896,894 H. U.
Duty on above basis......... ceierissrecesss 120,422,601 ft. 1bs.
Duty on above basis (plunger displacement). 121,271,502 ft. 1bs.

- On the basis of the heat received by the engine, less
the heat rejected by the engine, making no allowance for
leaks, we have, as above :

Total heat in 306,657 lbs of steam, contain-
ing 3 per cent. moisture, at 141.1 lbs.
GAZE PreSSUTe...ceeeeveecesccscasasaas 357,378,067 H. U,
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Heat in 25,877 1bs. of jacket water at 219° F.

rejected . soeeviecieniecticincaanns ceecssee 4,859,701 H. U.
Heat in 280,780 1bs. condenser discharged at

104° F. rejected...cveeeveccenes 20,216,160 H. U.
Total heat rejected....ocveeveeecvisecneanes 25,075,861 H. U.
Total heat used.....cco0enee. 332,302,206 H. U.
Duty on above basiS.ccecveecenrennas veses.. 118,826,166 ft. lbs.

Duty on above basis (plunger displacement). 119,663,813 ft. lbs.

Allowing the same amount as before for the losses from
the steam pipes, we have for

Total heat in 303,777 lbs. steam, contain-
ing 3 per cent. moisture, at 141.1 gauge

PTESSUTE .evvvvosecocsoressasssscccrnnses 354,021,716 H. U.
Heat in 25,877 1bs. of jacket water at 219° F.
rejected .......coiiiiiinnnn. ceesecasnas . 4,859,701 H. U.

Heat in 277,900 lbs. eondenser discharge at

104° F. rejected..ceeesscocscscnasssasans 20,008,800 H. U.
Total heat rejected............. teeivssseceas 24,868,501 H. U.
Total heat used..... tesececane tevsacveanien . 329,153,215 H. U.
Duty on this basis.........oovviiiiiiiiies,s 119,962,969 ft. lbs.
Duty on this basis (plunger displacement).. 120, 808 629 ft. 1bs.

H. P. developed in high pressure cylinder.....ccccceeeeaesees 321
H. P. developed in intermediate cylinder........c.cev0veue.s 247
H. P. developed in low pressure cylinder.....ccoceveeceess.. 330

Total indicated horse power......... ceeeceecnennn cereeenean 898
Total horse power accounted for from water pumped....... . 831
Test of North Engine No. }40.

Trial commenced.....ccooveeeeencacane ...5.15 P. M., April 15,1896
Trial ended....................... ....... 9.15 P. M., April 15, 1896
Duration of trial............ Cerereenaae teetesscneas 4 hours
Total number of revolutions......cvceeeveeennnnes’ 4,876
Average revolutions per minute......... essessesane 20.32
Average piston speed per minute.......ociviueenn. 203.2

Calculated pump plunger displacement per revo-

lution, U. S. gallons............. [ oo 1,079.57
Capacity of engine per 24 hours, making no allow-

ance for SliP.....vciiiciscnriencacananns «....31,583,900 gals.
Capacity allowing 7 per cent. for slip.............31,362,813 gals.
Excess of capacity over contract requirement..... 4.5 p. c.
Excess of piston speed over contract limitation... 1.6 p. e.

20
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AVERAGE TEMPERATURES.
Mean feed water at boiler.....coccveteecerocsscansassss 1444° F,

Jacket Arain......ccvciiiiieriarntnrisessisianacceesaes 222.3° F.
Air pump discharge............ 99° F.
AVERAGE PRESSURES.

Steam pressure 140.2 1bs. Corrected......ceeevene 142.2 1bs.
Water head 135 feet. Corrected......cccvvveiunnns 131.3 ft.
Vacuum CONAeNSer. . ouveeeeeiascaccccsssnssccnnne 25.5 in.
First receiver....cccieeiieniensieniiecrecoecccnns 34.6 lbs.
Second TeCeiVer....cvvesesesssssssscsssssssscsonns 1.5 Ibs.
High pressure and intermediate jackets......... 82 '1bs.
Low pressure jacket......coieeeeinieiieercennecnns 36.6 ‘1bs.

Gauge on suction 9 in. Corrected................ 4 in. mercury
Distance between centres of pressure and vacuum

gauges corrected for position of vacuum gauge "20.7 ft.
Barometer ......iiiiiiiiiiiiiiiiiiiieiiiiiiieene . 80.12 in.
Total head pumped against.....covievviiiiienens © - 156.5 Tt

Foot pounds of work done per 24 hours...... 41,008,851,84R ft. Ibs.
Total feed water pumped to boiler.............. 56,050 ft. lbs.

Water weighed ﬁ"om separdtor........ I S 1.524 1bs.
Water corresponding to difference of boiler level

at beginning and end of test take-off....... 466 1bs.
Total steam supplied to engine (4 hours)....... 54,060 lbs.
Steam per 24 hours....ceeeceteereceoecccccnnnss 324,360 lbs.

Total heat in 324,360 lbs. of steam containing

3 per cent moisture at 156.9 1bs..............378,365,940 H. U.
Jacket water 4 hours—4,018 1bs. 24 hours....... 24,108 1bs.
Heat in 24,108 1bs. jacket water at 222.3° F..... 4,609,450 H. U.
Heat in 300,252 1bs. condenser water at 99° F.... 20,119,887 H. U.
Heat rejected by engine...coovuievvieiiinnneesess 24,729,337 H.U.
Heat used by engine.......cceveevviiiennens.....353,636,603 H. U.
Duty ......... teeesresetececaasitnacscsesnnsssss115,963,256 £t.1bs.
Duty (plunger displacement)...................116,780,721 ft.1bs.

H. P. developed in high pressure cylinder......... tesisaaa. 353
H. P. developed in intermediate cylinder.......cceevvevnns... 239
H. P. developed in low pressure cylinder........cvveveue.... 331

Total indicated horse POWer.......e viveieiensrancecnceensss 923
Total horse power accounted for from water pumped........ 863
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The horse power given above was determined from in-
dicator cards, a few of which were taken during the test.

The percentage allowed for slip above is the amount
determined by weir measurement of a ten million gallon
engine of this class working against about 175 pounds
pressure tested by the Pittsburgh Testing Laboratory, Ltd.,
on behalf of the City of Pittsburgh.

In conclusion, Engine No. 439 exceeded the contract
capacity by 8.5 per cent. The contract called for a duty
of 120 million foot pounds. The duty on plunger dis-
placement was 120,808,629, or allowing the above per-
centage for slip 119,962,969. Engine No. 440 exceeded
the contract capacity by 4.5 per cent.. The duty on
plunger displacement was 116,780,721. Engine No. 440
was tested against a head of 156.5 feet, which was 16.5
feet above contract requirement. :

. % Respectfully submittedy: -« = - :
(Signed) ~ H. W. SPANGLER, '’
. -.D. W, DECROW.
Az ‘91



REPORT

OF

Test of No. 2 Southwark 1riple-Expansion High-Duty Ver-
tical Pumping Engine, at- Queen Lane Pumping
Station, September, 1896. By John E. '
Codman, Chief Draftsman, in
Charge of Test.

Philadelphia, October 8, 1896.

Mz. Jorx C. TRAUTWINE, JR.,
Chief of Bureau of Water.

DEear Sir:—Acting under your direction, I have super-
intended the 30-day trial test of .the 20-million gallen
pumping engine No. 2, built by the Southwark Foundry
and Machine Company at the Qpeen. liane Pumping Sta-
tion. N )

Before starting the test, the manhole cover-plates on the
three pump chambers were removed and one hundred
pounds of water pressure admitted above the delivery
valves. At this pressure and under those conditions, viz:
with the engines at rest, both the valves and the plunger
packing were found to be practically water-tight.

The test began at 12, noon, September 1, and continued
until 3 hours 5 minutes P. M., October 1, the test being
continued past noon in order to compensate one or two
short and unavoidable stoppages during the test. During
this run of 30 days the engine made, on an average, 21.91
revolutions per minute, and pumped an average of 20,-
063,547 gallons of water every 24 hours. On ten of the
thirty days, the delivery fell below twenty million gallons
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per 24 hours. In most cases this deficiency was due to
brief slowing down of the pump for the purposes of this
Bureau. Some difficulty was. caused by air which accu-
mulated in the suction main and passed thence into the
pump chamber under the high-pressure steam cylinder.
The by-pass in the pump chamber was partly opened to
allow this air to escape and remained open during nearly
all the test. It is extremely difficult, if not impossible,
to run the engine at full capacity without some device
to permit the escape of the air brought up with the water.
Aside from this difficulty the engine ran smoothly and
performed its, work satisfactorily.

The followmg are the principal dimensions of the en-
gine, obtained from the detail drawing furnished by the
Southwark Foundry and Machine Company.

ot Style of Engine. - . <. .
Steam End, Vertical Triple Expansion. oA R
Pump End, Vertical Single-Acting. o
Principal B@mensm;s e
High pressure steam cylinder. Diameter........... . 37 inches
Intermediate pressure steam cylinder. Diameter.... 62 inches
Low pressure steam cylinder. Diameter............ 96 inches
Pump plungers, three. Diameter............... veess 34Y, inches
Piston rods, two for each cylinder. Diameter....... 5% inches
Stroke of pistons and plungers............ eeeseeesss 54 inches
Suction main. Diameter........coceveevueensnnrannss 48 inches
Discharge main. Diameter..........ccccevueenn eeve.. 48  inches
Suction main. Length....ceoviieinineienenarananns 250 feet

Discharge main to Queen Lane Reservoir (pumping
through fountain on top of reservoir bank).
Length ...ociieiiiiiiiiiiiiiiiiiiiiiiinnannnnnns 8,200 feet

The contract requirements are stated in the specifica-
tions as follows :
DutJ
“The engines shall be first subjected to a duty trial
“during thirty (80) consecutive days by the Chief Engi-
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“neer of the Bureau of Water, with regular employees of
“the Bureau, during which time the engine or engines
“must perform an average duty of one hundred and ten
“millions (110,000,000) of foot pounds, computed by the
“following formula :

PXNXHX 100
—==Sy—— = Duty.

“in which P=pounds of water delivered per stroke; N=
“number of strokes during trial; H=rtotal fluid resistence,
“including static and frictional heads measured to the ‘sur-
“face of the water in pump well, allowing one pound for
“friction through the pump and passages, and W=num-
“ber of pounds of coal consumed. The coal to be of fair
“quality.” )

In making the computation, 3 per cent. has been de-
ducted for slip from P (the number of pounds of water
delivered per stroke). v

Your attention is called to the very vague and mean-
ingless expression for determining the quality and amount
of coal consumed. No provision is made for ascertaining
the amount of moisture on the coal or for making an
allowance on its account, and this moisture is a considera-
ble item, especially where, as in this case, the coal is ex-
posed to the weather.

Neither is any allowance made for blowing the boilers
down once a day.

In determining the duty, both of these items should be
deducted from the gross amount of coal consumed.

By observation and by weighing samples I found the
moisture on the coal amounted to 4 per cent., by weight,
of the coal itself. The loss from blowing the boilers down
once every day I have computed at 2 per cent., and the coal
required to evaporate the moisture on the coal was § per
cent. of all the coal consumed.
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The duty by the above formula and without allowance
for moisture or for blowing off, was 89,229,428 foot
pounds per 100 pounds of coal.

Making the allowance for blowing off (2 per cent.) for
weight of moisture on the coal (4 per cent.) and for evapo-
rating that moisture (3 per cent.), the duty becomes
95,432,000 foot pounds.

The coal used is.a Schuylkill buckwheat, with 15.7 per
cent. of ash, and fairly represents the fuel at present used
in the Tegular operation of our works.

T transmit herewith a blue-print table showing in detail
the results of the test for each day and the averages and
totals for the month.

I am, very respectfully,

(Signed) -+ JOHN E. CODMAN,
T thef Draughtsman.
. ' e & ,“’ foe

stk

7
L



Philadelphia, December 16, 1896.
- S

Fe
TaoMAas M. THOMPSON,
Director of Public Works
AND

THE SOUTHWARK FOUNDRY AND TP
MacHINE COMPANY. \ :

GenrLEMEN :(—The undersigned appointed jointly Dy
yourselves to make duty tests of the pumping engines in
the Queen Lane Station as directed by paragraph 32 of
the specifications issued by the Department of * Public
Works, Bureau of Water, October 20, 1893, a copy of
which is attached to this report marked “Appendix A,”
would respectfully present the following report. * i

The pumping station Contains fout vertical’triple ex-
pansion steam pumping engines with single acting plungers,
erected by the Southwark Foutidry and Machine Company,
each designed and proportioned to raise 20,000,000 gallons
of water to a height of 250 feet through a pumping main
8,200 feet long. The contractor was required to construct
and erect the four engines complete, doing all the work
and furnishing all the material within the building neces-
sary for their satisfactory and successful operation. As
the four engines were constructed from one set of patterns,
and as each had been operated satisfactorily without appre-
ciable differences being noted, it was decided (after con-
sultation with the Superintendent of the Bureau of Water),
that a special test of each engine was unnecessary, and
No. 2 engine was selected upon which to make the twenty-
four hour run. As however the lengths of suction pipes
connecting each engine with the forebay and the directness
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of the forcing mains vary, as illustrated by Fig. 1 it was
deemed advisable to. make a supplemental test of Engine
No. 4, lasting four hours. '

Each of the four engines have independent suction mains
48 inches in diameter, leading from a forebay to the
pumps, the water at ordinarystages of the river being 8 feet
8 inches below the center of the main inlet to the pumps;
the plungers when at the top of the stroke being 18 feet
2 inches above this river level. Each of these suction
mains connects with the forebay by means of a quarter
turn provided with a foot-valve, and vary in length. The
length of suction main of No. 2 engine from forebay to
where it enters the pump is approximately 285 feet, and
that of No. 4 engine is 320 feet. Leaks had been reported
in these mains, and at intervals during the tests the action
of the pumpg indicated that considerable air entered with
the water, causing the pumps to pound gnd pros enting a
possibility of danger to the pumps 111,116_8,’?“ the;iprm;nt

During the test, ,steam wag supphed from the ba.ttery
of boilers Nos. 7, 8, 9, 10, 11 and 12 From the center
of this battery the distance to the throttle valve of engine
No. 4 was approximately 280 feet, and to that of engine
No. 2 approximately 215 feet.

Fig. 1 will show the plan of the pump house, boiler
house, steam connections and also the location of suction
and force main connections. .

The following are the principal nominal dimensions and
measured dimensions of each of the engines.

Nominal Dimensions of Each Engine.

High pressure piston.......... ..Diameter = 37" Mean area = 1,053.56
Tmmediate pressure piston....... Diameter = 62" Mean area = 2,997.42
T.ow pressure piston........om.. Diameter = 96" Mean area = 7,216.58

Pistun rods, 574 diameter (two for each piston).
Plunger, 3414 diameter,
Stroke of pistons and plungers, 4.5 feet.



312

Measured Dimensions of No. 2 Enginc. -
High pressure plunger....... ... leli‘:" = gfﬁg’,,, g&?ke? 936.27 5q. 1ns.

Intermediato pressure plunger...q chtinr = ;2855:?,',' éi;‘:al‘m_ﬁz;"ﬁ .27 sq. 1ns.

1
Low pressure plunger............... Digg. Qﬂsﬁu &At:?k'e_5 936.58 5q. ins.

Total plunger displacement per revolution of engine, 87.78 cubic foet.

Measured Dimensions of No. } Engine.
{ Cir. = 10”}5” Area = 936.27 sq. ins,
Diam, = 34.53”  Stuioke, 545"

7.7 — i
Intermediate pressure plunger..{ Diann, 1??355,, éﬁfﬂ;e 53,75."‘ sq- {'.’s

3 ”
Low pressure plunger .............. Digln:' 1:2{%,, &‘;%1{6—53;6 5? 8q. in!

Total plunger displacement per revolution of engine, 87.81 cubic feet.

High pressure plunger.............
Cir.

Total plunger displacement per revolution of engine,
87.81 cubic feet.

The steam inlet to the high-pressure cylinder is, 8 inches
in diameter, and the suction and discharge pipes are each
40 inches in diameter at the pump, enlarging to 48 inches
a few feet away. iEach pump chamber contains 89 suction
and 90 discharge valves, with a net area of nine square
inches through each valve, the area through valves being
810 square inches. e

All the dimensions except those marked measured were
furnished by the contractor.

The capacity test described by paragraph 29 of the speci-
fications was “to be computed by weir measurement, or
plunger displacement, making due allowance for slip.”
There is no method of measuring the water flowing to the
pumps, and had this been possible, such measurement
would have been vitiated by the reputed leaky condition
of the suction main, which would seem to be verified by
the evident presence of air when the pumps were in opera-
tion. Owing to the length of these suction mains, and
the height to which the water was drawn, the chances
for such leakage were magnified. The water after leaving
the pumps passes through a 48-inch forcing main 8,200 feet
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long, which discharges into a mushroom fountain at the
Queen Lane reservoir, and from this the water flows over
spillways into the north or south basin. As the question
of the integrity of the reservoir was in litigation at the
time of these tests, the actual quantity delivered could not
be calculated by determining the rate at which the reser-
voir filled less allowances for evaporation, etc., and the
velocity of approach at the spillways would not permit of
these being used as weirs. It might have been possible
to construct a weir projecting into one of the basins, but
we were unwilling to assume that the forcing main which
had previously proved defective, was free from leaks, and
the only course left was to calculate the delivery of the
pump by plunger displacement. It is not presumed that
the delivery of the pumps corresponded with the actual
area of the.plungers multiplied by the stroke, but any
arbitrary allowance fpr shp would be practlcallx a guess,

that unless the test should show that the reqmrements. of
the specifications were not met, or were exceeded by a very
slight margin, justice to both parties would suggest report-
ing the delivery of the pumps as plunger displacement.

The specifications called for the following specific
method of procedure, which was carried out in detail.

The engines were “required to perform a duty of not
less than one hundred and twenty millions (120,000,000)
of foot pounds, with one hundred and forty (140) pounds
of steam pressure at the throttle.” '

The equivalent of one hundred (100) pounds of coal was
taken as one million (1,000,000) heat units, and the duty
computed by the following formula :

Foot pounds of work done

Duty — d
Total Lumber ot heat units consumed

X 1,000,000
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The total foot pounds was determined by tested pressure
gauges placed on the pumping and suction mains, to which
was added the pressure due to the difference in the height
of gauges. :

The total number of heat units was “ measured from the
temperature of the feed-water taken at a point where it
enters the boiler, to steam of the temperature shown 'by
pressure gauges on the boiler.”

An allowance of three (3) per cent. was made for en-
trained water in the steam. oY

All feed water was carefully weighed.

All steam used in running the engines, or any. part of
the appliance connected with the successful working of
the same, was taken from the boilers to which the feed-
water was weighed.

Condensed steam from the jacket was trapped and5
weighed during the whole time of the test.

The feed-water was pumped to the boilers by a separate
donkey pump, supphed with steam from “another boiler.

The test of No. 2-engine was contmued for twenty-four
(24) hours consecutively, durmg which time the engines
worked smoothly and steadily without heating and with
little vibration, above the contract rate of delivery, and
with piston speed, boiler pressure, and other conditions
approximately as above stipulated.

The temperature at which the water would ordinarily
be supplied to these boilers was measured during the time
of the test, and this temperature was used in making the
calculations called for, but in order to handle this water
properly its actual temperature during the test was reduced
to 119 degrees by addition of cold water from the City
mains.

Record of Twenty-four Hour Test with No. 2 Engine.

Time of test: From Noon, Nov. 27, 1896, to Noon, Nov. 28, 1896,
Water pressure by gauge, pounds per square inch: 98.57
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Suction by gauge, pounds per square inch....... 3.29
Pressure due to difference in height of the

gauges, pounds..... tscassescance [ vee 11.14
Total water pressure, pounds per square inch.... 113.0
Corresponding total head, feet.......cccvuvvesnan. 260.7
Plunger displacement per revolution of engine,

cubic feet.....ioeiiiiiiiiiiiiiiiiiiniinas ceoe 87.78
Revolutions in 24 hours.... xeeeeee eeeecsessecanes 32,337
Foot pounds of work done in 24 hours............46,190,752,659
Water pumped into boilers in 24 hours, pounds... 354,763
Water from separator in 24 hours, pounds........ 19,413.5
Steam used by engine in 24 hours, pounds........ 335,349.5
Steam pressure at boilers, gauge pounds per

SQUAre INCh....cevieereienceenoescoscscnncne 148.7
Barometer, pounds per square inch.......cccc0e00 14.77
Heat units per pound of steam..... tessesecssenns 1,167.67
Head units used by. engine in 24 hcurs....ovvveee., .oo 391,577,550
Heat units restored by feed water........cccee.. 55,175,053
Temperature of feed Water.....coveverierenecannss 195.8°

Heat units restored by engine in 24 hours........ 55,175,053
Heat units chargeable to engine...........vc00... 336,402,497
Duty: Foot pounds per million heat units. eoesees 137,307,996

The foregoing calculations while strictly'in accordance

with the wording of the épecifidations d6 not in our opinion
fulfil the intent ‘theredf, afid the fdllowing caleulations
charge each engine with the heat actually received and
credit it with that actually rejected.

Record of Twenty-four Hour Test with No. 2 Engine.

Foot pounds of work done, as above............ 46,190,752,659
Steam used by engine, as above.......ccveeeenans 335,349.5
Steam presure at engine, pounds per square inch 144.29
Barometer, pounds per square inch......... 14.77
Heat units per pound of steam......... cesane ves 1,166.98
Heat units used by engine in 24 hours.......... 391,346,159.5
Water from jackets in 24 hours....c.coeuceeeeeees 40,390.5
Temperature of water from jackets.......cevveeses 284.9°
Heat units restored by jacket water in 24 hours.. 10,271,708
Temperature of overflow....... Geeesecranssennne 137.76°

Heat units restored by overflow in 24 hours...... 31,253,855.6
Heat units chargeable to engine in 24 hours..... 249,820,595.8
Duty: Foot pounds per million heat units...... . 132,041,261

-
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MISCELLANEOUS DATA.

Revolutions per minute.....cooveveieeeecannas
Gallons of water pumped in 24 hours...........
Excess of capacity requirement of specifications
Piston speed per minute, feet...........ci0uie
Excess of speed limitation of specification......
Indicated horse power, steam cylinders.........
Indicated horse power, water cylinder.........
Steam pressure in first receiver, pounds........
Steam pressure in second receiver, pounds......
Vacuum, inches......cceevveenn.
Steam pressure in high pressure jacket, pounds.
Steam pressure in intermediate jacket and re-

heater jackets, pounds..........
Steam pressure in low pressure jacket, pounds. ,

P R R R

seescesscce

22.46
21,234,687
6.2%
202.1
11%
1,013.5
946
35
.3
24
144,
83 ,.
.39

Record of Four Hour Test with No. 4 Engine.
Time of test: From 7.30 P. M. to 11.30 P. M., Dec. 11,1896.

Water pressure by gauge, pounds per square
inch ..........
Suction by gauge, pounds per square inch......
Pressure due to the difference in helght of
gauges, pounds per square inch............
Total water pressure, pounds per square 1neh
Corresponding total head, feet.................
Plunger displacement per revolution, cubic feet
Total revolutions...cvveevieereieiiinseenccnnnss
Foot pounds of work done in 4 hours..........
Corresponding foot pounds of work done in 24

97.14
3.20 "

11.14
111.48
257.2

87.81

5,388

7,595,398,944

ROUTS tvvvvieeeeennnnnneeernnnnnneenesnss 45,572,393,664

Water pumped into boilers in 4 hours, pounds..
Computed amount of water required to bring

the level of water in the boilers at the end

of the test to the level at the beginning,

pounds
Water from separator in 4 hours, pounds......
Steam used by engine in 4 hours, pounds.......
Steam pressure at engine gauge, pounds per

square inch.............
Barometer, pounds per square inch.............
Heat units per pound of steam..
Heat units used by engine in 4 hours...........
Water from jackets, pounds.......
Temperature of water from jackets............

secsescevacss

secssesncncssnne

seesccssancas

56,362

1,646.4
3,555.5
54,452.9

147.1
14.77
1,167.4
63,570,493
7,068
285.18°
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Heat units restored by jacket water in 4 hours.. 1,799,371
Temperature of overflow.........covvvuiieneans 136.12°
Heat units restored by overflow in 4 hours...... 4,943,192
Heat units chargeable to engine in 4 hours..... 56,827,930
Corresponding heat units chargeable to engine

in 24 DOUrS...evcvverearensenacecsanscenssss 340,967,580
Duty: Foot pounds per millign heat units..... 133,656,092

MISCELLANEOUS DATA.
Revolutions per minute.....cceeeiieeieiionass 22.45
Gallons of water pumped in 24 hours........... 21,236,080
Excess of capaclty requirement of specifica-

17 03 1 V- 6.2%
Piston speed per minute....................... 202.05
Excess of speed limitation of specifications..... 1.0%
Indicated horse power, steam cylinders......... 1,011
Indicated horse power, water cylinders........ 933
Steam pressure in ‘first receiver, pounds per

square dnCh......coiiiuieeiiiniiecenscanans 37
Steam pressure in second receiver, pounds per

square inch......ccoiiiiiieniinnienennnnnns ! 3.2
Vacuum, inches........ooiuieieiiiiiaiainianen, ’ 23.2
Steam pressure in high pressure jacket, pounds e

per square mchw o Car
Steam pressure in mtermedla.te Jacket and in ’ .

reheater jackets, pounds per square 1nch. . 80
Steam pressure in low pressure ]aeket, pounds .

persquare1nch............................ . 40

‘We therefore report that the engines have more than
fulfilled the requirements of the specifications.

Signed,  H. W. SPANGLER,
EDWARD T. CHILD,
JOHN BIRKINBINE.



APPENDIX J.

Spocifications used in Repairing Queen Lane and ‘New
Roxborough Reservoirs,

In this Appendix are given the technical portions of
specifications used in the repair of Queen Lane and Rox-
borough Reservoirs, as follows :

1. September, 1895. Concrete footing wall, south

basin, Queen Lane.

3. November, 1895. Retaining wall and reconstrue-
tion of outer slope, Queen Lane.

4. November, 1895. Drain, Queen Lane.

5. November, 1895. Concrete footing wall, north
basin, Queen Lane.

16. July, 1896. Asphalt lining, south basin, Queen
Lane.

17. Awugust, 1896. Asphalt concrete lining, one basin,
Roxborough.

18. September, 1896. Grouting brickwork on inner
slopes, Queen Lane.

19. September, 1896. Asphalt lining, north basin,
Queen Lane.

22. November, 1896. Coping for retaining wall,
‘Queen Lane.

Most of the specifications contain, also, provisions gen-
erally similar to the following :

The Contractor shall begin work within ten (10) days
from the date of notice from the Engineer, and shall com-
plete it within eighty (80) working days from the date
of such notice.
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‘Work shall be immediately suspended, and shall remain
suspended, whenver, in the judgment of the Engineer,
such suspension is necessary. Time during which the
work is thus suspended shall not‘be counted against the
Contractor as forming part of the time reqmred for the
completion of the work.

If the Contractor, by reason of other causes over which
he has no control, is subjected to hindrance or delay, he
may be granted, at the discretion of the Engineer, a cor-
responding extension of the time for the completion of the
contract; but no other allowance shall be made on such
account,

The Contractor shall employ only skilled and experi-
enced workmen, satisfactory to the Engineer, and shall per-
sonally superintend the work.

The Contractor shall observe all City ordinances in re-
gard to work of this character, and shall be held responsible
for any accidents to persons or property occurring before
the final acceptance of the work and resulting from his
performance of the contract or during the progress of the
work unless it can be shown that such accidents are due
to the operations or neglect of the Engineer.

All work done, and all materials, methods and appli-

~ ances used, must be satisfactory to the Engineer, and sam-

ples of all materials must be furnished in ample time for
testing before they are to be used.

All materials rejected must be at once removed from
the work and disposed of to the satisfaction of the Engi-
neer. If the Contractor fails to remove such materials,
as here specified, the Engineer may remove them at the
Contractor’s expense.

All work completed under this specification shall be
under the care of the Contractor until the entire work has
been accepted by the Director; and any damages sustained
by such work from any cause other than gross neglect or

21
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misconduct on the part of the Engineer before such final
acceptance, shall be made good at the expense of the Con-
tractor. '

The Contractor, his heirs or assigns, shall maintain the
work in good order, and the basin practically free from
leakage under a head of thirty (80) feet, to the satisfaction
of the Director, for five (5) years following its acceptance
by the Director, making all repairs and additions which
may be necessary for such maintenance.

In this specification the term * Director ” refers to the
Director of the Department of Public Works, and the
term “ Engineer ” refers to the Chief of the Bureau of
Water or his authorized assistants.

All disputes between the City and the Contractor, or
between one Contractor and another, whether under this
specification alone or under this and others, shall be re-
ferred to the Director, and his decision shall be final and
conclusive. ‘

At any time when required by the Engineer, the Con-
tractor shall furnish all necessary facilities for an exami-
nation of the work done. If the work is not in accord
with this specification, or is otherwise defective, it shall
be immediately removed and replaced by the Contractor
at his expense, and he shall in that case bear also the
expense of examination.

No allowance shall be made to the Contractor for any
work or extra work, unless the Contractor is directed in
writing by the Engineer to do such extra work at a price
satisfactory to the Director.

For each day of twenty-four (24) hours, during which
the work shall remain unfinished after the time specified
in the contract for its completion, the sum of one hundred
(100) dollars shall be retained by the City out of moneys
due the Contractor, or the City may recover such sum
by law, not as a penalty but as liquidated damages.
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If the Contractor abandons the work, or fails at any
time to comply fully, faithfully and promptly with the
requirements of this contract and specification, then the
contract shall become null and void and the security bonds
forfeited, and the materials delivered at and built in the
work shall be the property of the City of Philadelphia.
The cost of the completion of the work shall be charged
against any moneys still due the Contractor, or against
his surety.

No buildings, sheds or tents, to be used as quarters for
workmen or animals, will be allowed on any part of the
reservoir., .

‘When the work is completed, the Contractor must,
within thirty (30) days, clear the reservoir and its sur-
roundings of all rubbish caused by construction, and of all
sheds, etec., erected in connection with the work. In de-
fault of such clearance by the Contractor, the Engineer
may effect it at the Contractor’s expense.

No part of the present work shall be disturbed, except
with the consent of the Engineer, but any changes in the
existing work, which may be required by the work herein
specified, shall be made by the Contractor.

The prices paid shall include all fees and royalties for
patented inventions, and all charges for materials, contri-
~ vances or processes used in connection with the work.

Partial payments will be made monthly, upon the esti-
mates of the Engineer, as the work progresses; but twenty
(20) per cent. of the value of the work done each month
will be retained by the Director, to be paid to the Con-
tractor thirty (30) days after the acceptance of the com-
pleted work by the Director.

Before the final payment is made, the Contractor must
furnish acceptable proof of a proper and satisfactory release
of all claims on account of fees and royalties, on account
of labor or material, or on any other account whatever.
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This specification shall be attached to, and form a part
of, the contract to be made in pursuance thereof.

SPECIFICATION No. 1.
For the building of a concrete wall at the foot of the inner
slope of the south basin of Queen Lane Reservoir.

Outline of Work Required.

The work will consist in :

(@) The removal of the present concrete floor lining, for
such a width, extending from foot of slope, and for such
a length, as may be found necessary; and the removal of
any portions of the slope lining that may be designated
by the Engineer.

(b) The excavation of a trench at the foot of the slope,
the trench to extend down to rock and to be of such length
as may be designated by the Engineer.

(¢) The filling of this trench with hydraulic cement
concrete, which shall be carried up, extended at top, and .
finished, as indicated in Fig. 2, and as specified herein.

Bidders will submit prices for these three items sepa-
rately, as directed in Section VIIL

Removal of Present Floor Lining.

The approximate thickness of the present floor lining
is four (4) inches. In general, the width of the strip to
be removed is that which may be necessary to provide for
the digging of the trench and to include those cracks which
have appeared within a few feet of the slope. Its length
will be approximately that of the trench to be excavated.
(See 69.) .

The cutting of the concrete must be done by means
of picks, chisels or other pointed or edged tools. The use
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of méchinéry will be permitted, subject to the approval
of the Engineer.” No explosives shall be used, and sledges
must not be used directly except upon pieces which have
already been completely severed from the main body of
the floor. The edges cut must be cleared of all loose
pieces and dust. ‘ _

Any fractures or other damage caused in the adjacent
floor lining shall at once be repaired by the Contractor
and at his expense. ‘

The broken concrete shall be removed to a site to be
designated by the Engineer. If the site thus designated
necessitates a haul of more than two hundred (200) feet
from the reservoir property, the Contractor shall be al-
lowed, for hauling, at the rate of two (2) cents per cubic
yard for each additional one hundred (100) feet of haul.

Excavation of the Trench.

In general, the sides of the lower portion of the trench
will be vertical; its width will be two (2) feet six (6)
inches, and its depth will be such as may be necessary to
reach the rock foundation; but the Contractor shall in-
crease the width of the trench or otherwise change its
cross-section, as may be directed by the Engineer. It is
intended that the trench shall extend along the entire foot
of the inner slope of the south basin (Fig. 1), a distance
of about thirty-six hundred (8,600) feet. (See 5 and 71.)

The material to be excavated is believed to be, in gen-
eral, as indicated in Fig. 2; that is to say, there is a clay
lining, two (2) feet in thickness, under the concrete floor
and passing under the foot of the concrete slope lining;
and between this and the rock are layers of sandy clay
and disintegrated or broken micaceous rock, varying in
total thickness from 0 up to ten (10) feet.

No increase or diminution of the contract price per cubic
yard will be made on account of any deviation of the actual
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strata, in character, thickness or location, from the approm-
mate statement given under (8).

The trench may be excavated by manual labor or by
machinery. If machinery is used it must be subject to
the approval of the Engineer.

The clay excavated shall be kept carefully separate from
the other material, and shall be carried, by the Contractor,
into the north basin. For this purpose the Contractor
shall have the privilege of using one or both of the lower
pass-pipes in the division bank, provided that no damage
shall thereby be done to said pipe or pipes, or to their
appurtenances.

The other material excavated shall be carried up the
inner slope, by such appliances as may be approved by the
Engineer, and deposited in such places, beyond the foot
of the outer slope, as may be designated by him. Allow-
ance for extra hauling will be made as in (6).

The trench and the present concrete slope lining shall
be shored, at the Contractor’s expense, wherever, in the
judgment of the Engineer, such shoring may be necessary,
and in such manner as he may approve. Timber used for
shoring shall be removed as the work progresses, and no
allowance shall be made to the Contractor for such timber.

The rock surface, left exposed by the excavation, shall
be thoroughly cleared of all loose stones or other loose
material, all of which shall be removed as specified under
(6) and (12) with regard to the material to be excavated.

In general, irregularities in the surface of the rock may
be allowed to remain; but where that surface has an incli-
nation of more than three (3) inches in one (1) foot in
either direction transversely to the line of the trench, it
shall be rendered level by the use of pick or chisel, and
without the use of explosives.

The Contractor shall construet such dams or other works
as may be necessary to keep the trench properly dry, and
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shall pump out or otherwise remove all surplus water which
may nevertheless be found therein.

Concrete I'illing of Trench.

Prior to the commencement of the filling, the rock sur-
face at the bottom of the trench shall be thoroughly
washed, in such manner as may be approved by the Engi-
neer, so as to remove any sand, dust or other loose material
which may have remained after the excavation, or which
may have been deposited since; and the surface of the
rock and that of the wooden moulds shall be thoroughly
wet when the filling is begun. The sides of the trench
also shall be clean and wet when the concrete is deposited.

Concrete.

Composition—The concrete shall be composed as fol-
lows : ,

Stones from one (1) to one and one-half (1%) inches in
greatest dimensions, 4 parts.

Gravel, 2 parts.

Sand, 1 part.

Cement, 1 part.

The proportions of stone, gravel, sand and cement are
to be measured dry, and not merely estimated, and a barrel
(400 pounds) of cement shall be taken as equivalent to
four and one-half (43) cubic feet.

The Engineer reserves the right to vary the proportions
of these ingredients, without change in the contract price
per cubic yard, provided the volume of cement, measured
as directed in (19), shall not exceed one-sixth (1-6) of that
of the other ingredients before mixing.

Stone.—The stone used in the concrete shall be of
freshly broken, angular granite, trap, quartz, or other hard
rock. Immediately before mixing, it must be washed
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thoroughly clean by means of a hose, and when it is mixed
it must be still wet from this washing, but must carry no
water except that which adheres to the stones.

Gravel.—The gravel shall be similar to that known to
the Bureau of Surveys as New Jersey gravel

Sand.—The sand used in the concrete shall be clean,
dry-screened, tide-washed bar sand (quartz).

Cement.—The cement used shall be American or Euro-
pean artificial (“Portland”) cement of a brand satisfactory
to the Engineer, who shall be notified immediately upon

. the receipt of each shipment of cement upon the work.

The cement shall have a specific gravity of not less than
three (3), and shall leave a residue of not more than one
(1) per cent. by weight, on a No. 50 sieve; fifteen (15)
per cent. on a No. 100 sieve, and forty (40) per cent.
on a No. 200 sieve. The sieves shall be of wire cloth
of No. 35, No. 40 and No. 40 (Stubb’s gauge) wire, with
two thousand five hundred (2,500), ten thousand (10,000)
and forty thousand (40,000) meshes per square inch, re-
spectively.

The neat cement, mixed with water to a stiff plastic
paste and made into pats one-half (3) inch thick, with
thin edges, shall, when immersed in water after hard set,
show no signs of checking or disintegration. Similar pats,
in air, at a temperature between 60° and 70° F., shall
develop initial set in not less than thirty (30) minutes.

Briquettes of neat cement, one (1) square inch in cross
section, shall develop the following ultimate tensile
strengths :

24 hours (in water after hard set), 125 pounds.

7 days (1 day in air, 6 days in water), 400 pounds.

28 days (1 day in air, 27 days in water), 500 pounds.

Briquettes formed of one (1) part cement and three (3)
parts standard quartz sand as used by the Inspector of
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Cements of the Bureau of Surveys, shall develop the fol-
lowing ultimate tensile strengths :

7 days (1 day in air, 6 days in water), 150 pounds.

28 days (1 day in air), 27 days in water), 200 pounds.

All cement shall meet such additional requirements as
to hot water, set and chemical tests, as the Engineer may
determine. The requirements for set may be modified
where the conditions are such as to render it advisable.

The contractor shall afford every facility for inspecting
and testing the cement.

The Engineer shall have the privilege of taking, at any
time, a sample from any part of any barrel of cement fur-
nished by the Contractor, and of rejecting any cement
* which, when tested by such samples, fails to meet the re-
quirements specified.

The mixing of the concrete shall not be delayed pend-
ing the testing of the cement, but any concrete mixed with
cement which fails to stand the tests herein specified, shall
be taken out of the work and replaced with satisfactory
material.

Accepted cement, if not used immediately, must be kept
in the barrel and thoroughly protected from the weather.
The barrels must not be placed on the ground without
blockings under them.

No cement will be inspected or used unless delivered
in suitable original packages properly branded.

‘Water.—The water shall be clean, and shall be used in
such proportions as the Engineer may direct.

Mixing.—The materials for the concrete may be mixed
by machinery, subject to the approval of the Engineer.

If done by manual labor, the mixing shall be performed
upon a wooden platform or in a wooden box, of character
and dimensions acceptable to the Engineer, and in such
manner as he may direct.

Any concrete which, in the judgment of the Engineer,
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has been injured by an excess of water or otherwise, or
has had time to set before being deposited and rammed,
shall be rejected and at once removed.

Depositing. The concrete must not be dropped into the
trench or placed in it by means of a chute, but must be
so deposited that the ingredients shall remain evenly in-
corporated, as mixed, and free from dirt or other foreign
matter. '

The concrete shall in all cases be deposited in such
widths as to fill completely the entire width of the trench
before ramming, whether that be the standard width of
2 feet 6 inches or some greater width, as required by the
Engineer.

The concrete shall be deposited in horizontal layers not -
more than six (6) inches in thickness; and each layer, im-
mediately after it is deposited, shall be rammed with
rammers of such form, material and construction as may
be approved by the Engineer, until the mortar appears
upon the surface, and until the concrete is in perfect con-
tact throughout with the sides of the trench, with the end
of the layer last laid and with the mould at the other end
of the layer; whereupon the layer next above shall imme-
diately be deposited and rammed, and so on.

In general, the layers of concrete shall not be less than
fifty (50) feet in length, and the end of each layer shall
be placed one (1) foot back of the end of the layer next
below, as indicated in Fig. 3.

The moulds for the ends of the layers shall be of such
form and dimensions as to leave those ends as shown in
Fig. 8. ‘

The layers shall be placed in piles, each pile extending
from the bottom of trench to the top of the work; and,
when a pile has been begun, the work must not be inter-
rupted until the pile including the top, with its connec-
tions with floor and slope is completed.
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At the top, the concrete shall be extended, as shown in
Fig. 2, so as to form a connection with the edge of the
present concrete floor lining on the one hand, and with
the surface of the present concrete slope lining on the
~ other. 4
- When a pile is completed, it shall be protected from all

disturbances, as by walking, wheeling or working over
it, until it has been allowed twenty-four (24) hours for set,
and its surfaces shall be kept wet during all that time.

‘Where new work is to join old work, or new work which
has had time to set, special care must be taken to secure
a perfect union between the two, in order that the struc-
ture may be made monolithic so far as these joints are
concerned. For this purpose, the ends or edges of the
work already set must be made perfectly clean and thor-
oughly wet, and then washed over with a grout of the
cement lierein specified, mixed neat with clean water in
proportions to be determined by the Engineer. ‘

SPECIFICATION No. 3.

For the building of a retaining wall, and for the recon-
struction of the outer slopes at the Queen Lane Res-
ervoir.,

Outline of Work Required.

The work will consist in :

(a) Excavation for the foundation of the retaining wall.

(b) Building a rubble masonry retaining wall along a
portion of the foot of the present outer slope of the bank.

(¢) Reconstructing the present outer slope of banks to a
general inclination of 2 to 1.

(d) Sodding or seeding the slopes.
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Excavation for Foundation.

It is believed that the excavation for the foundation of
the wall is principally in loose soil, but no allowance will
be made on account of other material which may be en-
countered. Grade stakes for this work will be given by
the Engineer. '

The excavation shall be carried down to hard rock in
place, or to firm earth or gravel, at the discretion of the
Engineer. In rock, the excavation shall be carried to such
a depth as to give the wall a footing of twelve (12) inches.

The excavated material may, with the permission of the
Engineer, be used in reconstructing the slopes.

The excavation shall in no case be opened more than
fifty (50) feet in advance of {he masonry filling, unless by
express permission of the Engineer.

Foundation Masonry for Retaining Wall.

‘When required by the Engineer the bottom course of
the wall shall be of concrete.

The concrete used shall be composed of one (1) part
cement, two (2) parts sand and four (4) parts broken stone.

The cement shall conform with the requirements speci-
fied under Section VII below.

The sand shall be clean, dry-screened, tide-washed bar
sand (quartz).

The stone shall be broken into pieces, all of which shall
pass through a one-and-a-half (1%) inch ring, and shall
not be longer than two and one-half (24) inches. It shall
be brought to the work from the crusher without screening.
Immediately before mixing, it shall be washed clean and
when it is mixed it shall be still wet from this washing,
but must carry no water except that which adheres to the
stones.

The footing, or first stone course of the foundation shall
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be of stones from nine (9) to twelve (12) inches thick,
and not less than nine (9) square feet in bed area. The
other stones in the foundation shall be one-man and two-
man stones. All foundation stones shall be thoroughly
bedded in mortar composed of one (1) part cement and
two (2) parts sand, and each course shall be grouted with
liquid ecement mortar.

Retaining Wall.

The retaining wall above the foundation shall be of
first-class rubble masonry, of Conshohocken stone or other
stone of approved quality.

The outside, or showing face, above the surface of the
ground, shall be of broken-range quarry-faced ashlar. All
outside joints shall be pointed with cement mortar, cut to
an even width.

Mortar and Grout. .

All mortar shall be composed of two parts of clean,
sharp, dry-screened, tide-washed bar sand and not less than
one part of cement. Grout shall consist of one part of
such sand and not less than one part of cement.

The ingredients for mortar shall be proportioned by
measure and thoroughly mixed dry in a tight box of suit-
able dimensions, and the proper amount of clean water
shall afterward be added.

No greater quantity of mortar shall be prepared than
is required for immediate use; and any that has set, or
that has been standing longer than two hours, shall be
rejected.

The ingredients for grout shall be proportioned by meas-
ure and thoroughly mixed dry on a clean board. They
shall then be added to clean water in a clean, tight barrel,
or other suitable receptacle, and continuously stirred until
the proper consistency is obtained.
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Cement

All cement used on the work shall be American or Euro-
pean artificial (“Portland””) cement, of a brand satisfactory
to the Engineer, who shall be notified immediately upon
the receipt of each shipment of cement upon the work.

The cement shall have a specific gravity of not less than
three (8), and shall leave a residue of not more than one
(1) per cent., by weight, on a No. 50 sieve; fifteen (15)
per cent. on a No. 100 sieve, and forty (40) per cent. on
a No. 200 sieve. The sieves shall be of wire cloth of
No. 35, No. 40 and No. 40 (Stubb’s gauge) wire, with two
thousand five hundred (2,500), ten thousand (10,000) and
forty thousand (40,000) meshes per square inch, respec-
tively.

The neat cement, mixed with water to a stiff plastic
paste and made into pats one-half (3) inch thick, with thin
edges, shall, when immersed in water after hard set, show
no signs of checking or disintegration. Similar pats, in
air, at a temperature between 60° and 70° F., shall de-
velop initial set in not less than thirty (30) minutes.

Briquettes of neat cement, one (1) square inch in cross
section, shall develop the following ultimate tensile
strengths :

24 hours (in water after hard set), 125 pounds.

7 days (1 day in air, 6 days in water), 400 pounds.

28 days (1 day in air, 27 days in water), 500 pounds.

- Briquettes formed of one (1) part cement and three (3)
parts standard quartz sand, as used by the Inspector of
Cements of the Bureau of Surveys, shall develop the fol-
lowing ultimate tensile strengths :

7 days (1 day in air, 6 days in water), 150 pounds.

28 days (1 day in air, 27 days in water), 200 pounds.

Mortar taken from the mixing box and moulded into
briquettes one (1) inch square in cross section shall, after
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one (1) day in air and six (6) days in water, develop an
ultimate tensile strength of thirty (30) pounds.

The Engineer shall have the privilege of taking, at any
time, a sample from any part of any barrel of cement
furnished by the Contractor, and of rejecting any cement
which, when tested by such samples, fails to meet the re-
quirements specified.

Accepted cement, if not used immediately, must be kept
in the barrel and thoroughly protected from the weather.
The barrels shall not be placed directly on the ground but
shall have blockings under them.

No cement will be inspected or used unless delivered in
suitable original packages properly branded.

New Steps and Platform.

The new steps and platform, required for the stairway
at the inlet pool and at the eastern end of the division
bank, shall be of blue flagstone, hard and. compact, not sub-
ject to injury by frost or water. They shall be carefully
and thoroughly set in cement mortar of the character here-
in specified.

Coping.

The entire retaining wall and the wing walls at the
stairways and stop-houses, shall be covered with a coping
of North River flagstone, four (4) inches thick, in lengths
of mot less than six (6) feet. About fifty (50) feet of this
will be three (3) feet three (3) inches wide; the remainder
will be two (2) feet three (3) inches wide.

Character and Appearance of Work.

. All showing faces of masonry, and all steps and coping,
must be similar in character and appearance to that now
in place.
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Reconstruction of Slopes.
The material removed from the face of the bank shall

. be placed behind the retaining wall at foot of slope, sub-

stantially as shown in Fig. 27 B—793, in layers six (6)
inches thick, and shall be sprinkled and thoroughly rolled
with a one-horse puddling roller, weighing about fifteen
hundred (1,500) pounds. Where the space is too narrow
for the use of the horse roller, wooden hand rammers shall
be used. The bank shall then be brought to the intended
surface with material obtained in the neighborhood, which
must also be sprinkled and compactly rolled in layers of
not more than six (6) inches in thickness.

The faces of the slopes shall be over-filled sufficiently to
allow for dressing off to finished lines before sodding or
seeding.

Sodding or Seeding.
~ When the slopes are finished, sod shall be laid upon them
for a width of two (2) feet from the top edge, and upon
the top of the bank, for an equal width from the same
edge, extending entirely around the reservoir.

The sods shall be cut from grass lands free from weeds,
and the soil on the slopes and top shall be well worked
before the sods are laid upon it. The sods on the slopes
shall be secured to them by wooden pegs one (1) inch
square and one (1) foot long.

The remainder of the slopes shall be sodded, as above
specified, or seeded, at the discretion of the Engineer.

If seeded, the slopes shall be sown with a mixture of
lawn-grass seed and oats, in equal parts.

Any sliding or settlement of the sodded or seeded sur-
face which may occur through natural causes before the
final acceptance of the work, shall be repaired by the
contractor.



SPECIFICATION No. 4.

For the laying of a terra cotta drain pipe around Queen
Lane Reservoir.

Outlirie of Work Reqmred

The work will consist in :
(@) Excavating trenches.
(b) Laying terra cotta drain pipe.
(¢) Refilling the trenches.

o : Trench.
" The trench shall be dug upon the lines and to the depths
shown in drawing No. 27B—1793, accompanying this speci-
tication, or to such other depths as the Engineer may direct.

The excavation shall commence at the highest elevation
and proceed as directed by the Engineer.

The trench shall be kept properly free from Water by
pumping, at the Contractor’s expense.

The excavation will be in loose soil or decomposed rock.
No allowance will be made on account of quicksand, should
such be encountered.

. The trench shall at all times be so protected by shoring
and bracing, or otherwise, as the Engmeer may direct, and
at the Contractor’s expense.

No more than fifty (50) feet of the trench shall be
opened at any one time in advance of the laying of the
drain pipe; unless by a written order from the Engineer,
covering the distance therein specified.

‘When - directed by the Engineer, the Contractor shall
increase the width or depth of the trench, or both, as
the Engineer may direct, and shall prepare for the drain
pipe such concrete or masonry foundation as the Engmeer
may require. - : : :

22
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Terra Cotta Pipe.

The terra cotta pipes shall be ten (10) inches in internal
diameter, and at least three-quarters (3) of an inch thick;
of standard quality, unglazed, made of the best material,
thoroughly and perfectly burned, and of homogenous tex-
ture, without cracks or imperfections.

As the work proceeds, the interior of the plpe shall be
carefully cleaned by means of a disc, mould or swab filling
the entire bore of the pipe, and attached to a rod sufficiently
long to pass two joints from the end of the pipe last laid.

No allowance will be made for bends or branches.

The mouth of the pipe shall be carefully protected from
all blasts, and the excavations in all cases shall be fully com-
pleted at least twenty feet in advance of the laying of the
pipe. In all cases the mouth of the pipe shall be provided
with a board or other stopper, carefully fitted to the pipe to
prevent earth or other substance from entering it.

Each joint shall be surrounded with a rope or band of
twisted hay or straw, and gravel shall be packed around this,
in order to prevent the washing in of sand and fine earth.

Manholes.

Manholes shall be built in the manner shown in Drawing
No. 16 E—476. They shall be carried up to the established
grade, or to such other heights as may be required.

The brick work shall be of the best quality; the joints
neatly struck and pointed on the inside, and the outside of
the manhole neatly plastered with Portland cement mortar.
A proportion of bats, larger than half bricks, may be used
in manholes with the permission of the Engineer.

Galvanized wrought-iron rods or steps shall be built in,
as shown in Drawing No. 16 E—476.

Every manhole shall be fitted with a cast-iron head and
grating, as shown in Drawing No. 9 C—246.
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Re-filling Trench.

Che trench shall be retfilled with broken stone to a dis-
tance of three (3) feet above the top of the drain pipe.

On top of the broken stone large flat stones shall then be
laid in such manmer as to cover the entire width of the
trench. :

The remaining portion of the trench shall be filled with
the material taken out in excavating it.

DECEMBER, 1895.
SPECIFICATION NO. 5, FOR THE BUILDING OF
A CONCRETE WALL AT THE FOOT OF THE IN-
NER SLOPE OF THE NORTH BASIN OF QUEEN
LANE RESERVOIR.

Is nearly identical with Specification No. 1 for a similar

wall in the south b'asin.v .

JULY, 1896.
SPECIFICATION NO. 16, FOR RE-LINING THE
SLOPES AND FLOOR OF THE SOUTH BASIN OF
QUEEN LANE RESERVOIR.

Outline of Worl: Required.

The work will consist in:

(a) Cleaning and priming the surface of the slopes and
applying two coats of melted asphalt with burlap between
them, and paving with bricks, laid flat.

(b) Cleaning and priming the surface of the floor, apply-
ing a two-inch layer of asphalt concrete and covering this
with a single coat of melted asphalt.

!
H
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(¢) Cleaning the interior and exterior brickwork and
floor of the stop house and applying two full coats of cerion
to the walls and a coat of asphalt to the floor. -

The area of the slopes is twenty-seven thousand six hun-
dred and eighty-two (27,682) square yards, more or less.
The area of the floor is seventy-seven thousand seven hun-
dred and forty-three (77,743) square yards, more or less. -

Asphalt.

The asphalts to be used shall be best refined Bermudez
Asphalt, from the asphalt lake in the State of Bermudez,
Venezuela, and F grade Alcatraz “liquid” asphalt, or other
liquid California asphalt of equal quality. These will here-
inafter be designated as Bermudez and Alcatraz, respect~
ively.

As brought upon the WOI‘k the asphalt shall contain, in
its refined state, not less than mnety (90) per cent. of bltu—
The remaining ingredients shall be such as to exert no in-
jurious effect upon the work. Not less than two-thirds (2-3)
of the total bitumen shall be soluble in petroleum naphtha
of 70° Beaumé or in acetone. The asphalt shall not lose:
more than five (5) per cent. of its weight when mamtamedv
for ten hours at a temperature of 300° F. :

The use of coal tar, petroleum residuum, or so-called avti-
ficial asphalts will not be permitted in any portion of the
work or in any of the mixtures to be used.

The mixture to be used in forming the coats of melted as-
phalt and the asphalt concrete shall consist of Bermudez
and Alcatraz in proportions to be designated by the Engi-
nieer. It will hereafter be designated as Mixture. The
Mixture shall be melted, and shall then be mmntamed at’
such temperature and for such length of tlme as the EnO'l-
neer may specify. ’

The edges and surfaces of all old or new asphalt WOrk'
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shall, if required by the‘Enginiaéf, be heated when new ma-
terial is laid in contact with them.

- , Prepamtwn of Concrete Sm'faces

: The Contractor shall remove the clay on the floor, and
shall otherwise clean and dry the present concrete surfaces
of the slopes and floor and shall make such repairs in them
as, in the judgment of the Engmeer, are necessary, leavmg
them sound and free from loose particles and friable mate-
rials. He shall also remove any prOJectlons which m_lght
penetrate the asphalt coat or render it sensibly deficient in
thickness in places. Such cracks in the present floor lining
as may be designated by the Engineer shall be opened out
and cleaned, treated with the priming coat described under
(15) and filled with Mixture.
The Contractor shall remove the finish of the asphalt and
sand used in 1895 for filling out the triangular space be-
" tween the top of the curved concrete finish and the slope
itself, and shall trim the top of the concrete finish to such
depth that it shall present a full and square ‘bearing for the
bricks to be placed on the slopes, as shown in Fig. 9 F—
259. o

Priming Coat.

All concrete surfaces to which Mixture or Concrete is to
be applied, shall first, and when perfectly clean and dry, be
painted with a priming coat consisting of a solution of Al-
catraz in benzine of 62° B. gravity,in proportions to be de-
signated by the Engineer. No ddmixture of heavier oils
shall be permitted for the purpose of attaining to this stand-
ard. Any portions of the priming coat, which, in the judg-
ment of the Engineer, have become injured, by exposure
or otherwise, before the application of the paint coat, shall
be restored by the Contractor.
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(@) Work on Slopes.

First Mizture Coat.

On the slopes, the first coat of Mixture shall extend over
the entire inner concrete surface, from the edge of the pres-
ent Neuchatel asphalt pavement on top, to the square upper
shoulder of the new concrete finish at foot, cut to receive
the lowest course of brickwork as specified under (14), over
said shoulder and for a width of four (4) inches down over
the asphalt on the concrete finish at the foot of slope.

Burlap.

As the first coat is laid upon the slopes, new, heavy,
coarse, open-mesh burlap, temporarily fastened at the top
of the slope, shall be stretched upon it.

As the brickwork is completed, the upper end of each
strip of burlap shall be secured, as indicated in drawing
9 F—259, to an iron bar three-quarters (}) inch square,
and this bar, with the burlap, shall be laid in the right angle
left at the top of the brickwork, as shown.

The burlap shall extend down the slope to the square
shoulder cut to receive the foot of the brickwork in the top
of the curved finish of the concrete footing wall constructed
in 1895, and shall not impair the squareness of the corners
at the top of that finish.

Second Mixture Coat.

The second coat of Mixture for the slopes shall be spread
upon the top of the burlap, and shall extend over the entire
surface of the first coat. At the discretion of the Engineer,
it may be extended to a width of six (6) inches or less be-
yond the lower edge of the first coat.

Thicknesses.

Each coat of Mixture shall be of such thickness as may be
specified by the Engineer, not exceeding one-eighth (3)
inch.
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Paving.

The present Neuchatel asphalt pavement on the top of
the banks shall be restored and extended as shown in Fig.
9 F—259. The broken edge at B shall be prepared as the
Engineer may direct.

Where the Neuchatel asphalt paving has been removed,
both coats of mixture shall be extended to cover the ex-
posed concrete surface, up to the cut edge of the pavement.

. Brickwork.

Upon the second coat of Mixture, and footing upon the
top of the curved concrete finish, as shown in Fig. 9 F—
259, shall be placed a single layer of paving bricks, burned
hard entirely through, regular and uniform in size and
shape, and of compact texture, laid flat. The bricks shall
be warm and thoroughly dry when they are about to be laid.

The lowest course of bricks shall be carefully brought to-
a firm and square bearing on the asphalt, both'upon the
surface of the slope and upon the top of the concrete finish
at the foot of the slope; and each brick thereafter, as it is
laid, shall be similarly bedded, both upon the slope and
upon the bricks below it.

Immediately in advance of, and above, the bricklaying,
shall be spread a portion of the priming coat, covering an
area sufficient to receive the bricks about to be laid. The
second Mixture coat, softened by the priming thus applied,
must still be soft when the bricks are laid upon it.

Any spaces remaining between the edges of the brick-
work and the stop-houses, pass-pipes or any other struct-
ures encountered, shall be filled with Neuchatel asphalt
paving mixture.

(b) Work on Floor.
Asphalt Concrete.

The asphalt concrete shall be composed of Mixture, pre-
pared and manipulated as directed in (11), and broken
stone.
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The largest of the pieces into which the stone is broken,
shall pass through a one (1) inch ring, and shall not be more
than one and a half (1}) inches in length

The broken stone shall be heated, in such manner and to
such temperature as the Engineer may direct, and thor-
oughly incorporated with the Mixture in such proportion
as to ensure the covering of each particle of stone, etc., with
asphalt, and the filling of all voids between them.

The concrete thus formed, while still hot, shall be laid
in place in such manner as to avoid disintegration of its
mass, and thoroughly tamped or rolled, or both, in the dis-
cretion of the Engineer, to a final thicknes of two (2) inches,
over the entire floor, and finished off, at the edges, as shown
in Fig. 9 F—259.

Mizture Coat.

A final coat of Mixture, not less than onesixteenth
(1-16) inch thick, shall then be applied over the entire sur-
face of the asphalt concrete, and beyond its edges to the
point marked C in Fig. 9 F—259.

(¢) Work on Stop-House.

Walls.

The interior and exterior brickwork of the stop-house
shall be cleaned of all loose lime, mortar, cement and dirt,
by means of steel or other brushes, and treated with two full
coats of Cerion.

Floor.

The floor of the stop-house shall receive a priming coat,
as specified under (15) and a coat of Mixture not less than
three-sixteenths (3-16) inch thick.
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o ' AUGUST 1896 :
SPECI]"ICATIO\T NO. 17, FOR ASPHALT OON—

CRETE LINING OF ONE BASIN OF THE NEW
. RESERVOIR AT ROXBOROUGH.

Outline of Work Required.
- The work will consist in:

Applymg to the slopes and to the floors a layer of asphalt
concrete. This layer shall be covered with a coat of melted
asphalt, and shall also have, on the floor, a coat of melted
asphalt below it.

Oharacter of Asphalt.
; The asphalt shall be a natural asphalt, or a mlxture of
natural asphalts, containing, in its refined state, not lesq
than ninety (90) per cent. of bitumen soluble in rectified
carbon disulphide or in chloroform. The remaining in-
gredients shall be such as to exert no injurious effect upon
the work. Not less than two-thirds (2-8) of the total bitu-
men shall be soluble in petroleum naphtha of 70° Beaumé
or in acetone. The asphalt shall not loose more than five
(5) per cent. of its weight when maintained for ten hours
ut 2 temperature of 300° F.
The use of coal tar, petroleum residuum, or so-called arth
ficial- asphalts will not be permitted in any portion of the
work or in any of the mixtures to be used.

Asphalt Priming Coat.

- The surfaceés of the slopes and of the floor shall be ren-
dered clean and dry by the Contractor, and such cracks in
th(; present concrete floor lining as the Engineer may
spec1fy shall be cleaned or opened out, treated with a prim-
ing coat and filled with asphalt or with asphalt concrete
as he may require and to his satisfaction.
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The surfaces shall then be painted with a solution of as-
phalt in benzine 62° B. gravity, in proportions satisfactory
to the Engineer. No admixture of heavier oils shall be per-
mitted for the purpose of attaining to the gravity specified.
Any portions of the priming coat which, in the judgment of
the Engineer, have become injured, by exposure or other-
wise, before the application of the paint coat, shall be re-
stored by the Contractor.

The priming coat shall be applied to all brick or concrete
surfaces to which an asphalt paint coat or asphalt concrete
is afterward to be applied.

First Asphalt Paint Coat.

The asphalt for the paint coat shall be melted, and shall
then be maintained at such temperature and for such length
of time as the Engineer may direct. Durmg that time it
shall be contmuously stirred, so as to acquire uniform con-
sistency and to avoid danger of burning.

Any asphalt which has been hurned shall be rejected.

The priming coat shall be clead, warm and dry when the
asphalt paint coat is laid upon it.

The melted asphalt shall be poured, at such temperature
as the Engineer may require, upon the primed surface, and
spread with brooms or brushes, to a uniform thickness. On
the slopes the thickness shall not be less than one-sixteenth
{1-16) of an inch, but shall be as near that thickness as possi-
ble, and not greater than one-eighth (%) of an inch. On the
floor the thickness shall be such as may be specified by the
Engineer, not exceeding one-eighth (%) inch.

The edges of all work that has cooled shall be properly
heated when new material is laid in contact with them.

Special pains shall be taken to secure a perfect joint be-
tween the several coats and the present Neuchatel pave-
ment.
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Asphalt Concrete.

The asphalt concrete shall be composed of the melted
asphalt described under III, prepared and manipulated as
directed in (12, and broken stone).

The largest of the pieces into which the stone is broken
shall pass through a three-quarter () inch ring, and shall
not be more than one (1) inch in length. The stone shall
be used as it comes from the crusher and without screening,
and sand and dust shall be added to it in such proportions
as the Engineer may direct.

The broken stone, with its admixture, as described in
(19), shall be heated to such temperature as the Engineer
may direct, and the melted asphalt shall then be added in
such proportion that each particle of stone, etc., shall be
coated with asphalt and all its interstices filled with it, and
the whole mass shall be thoroughly incorporated.

The concrete thus formed, while still hot, shall be laid in
place in such manner as to avoid disintegration of its mass,
and thoroughly tamped or rolled, or both, in the discretion
of the Engineer, to a final thicknéss of one and one-half
(1%) inches.

At the foot of the slope the concrete shall be of extra
thickness and rounded off as shown in Fig. 9 F—260.

If required by the Engineer, the asphalt concrete shall be
applied while the first asphalt paint coat is still hot, or the
latter shall be heated to receive the asphalt concrete.

Second Asphalt Paint Coat.

The second asphalt paint coat shall be similar to the first
in composition and in thickness, and shall be applied in the
same manner and while the surface of the asphalt concrete
is still hot; or, at the discretion of the Engineer, the surface
of the asphalt concrete shall be heated to receive the second
asphalt paint coat, and the latter shall in any case be
tamped, rolled or smoothed, at the discretion of the Engi-
neer, with hot irons and while it is still hot.
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SEPTEMBER, 1896.

SPEIFICATION NO. 18, FOR GROUTING THE
BRICK WORK ON THE INNER SLOPES OF ONE
OR BOTH BASINS OF QUEEN LANE RESER;
VOIR.

Outline of Work Required.

The work will consist in: ‘

Grouting the brick lining of the inner slopes of one or
both basins of Queen Lane Reservoir.

The area to be treated is approximately twenty-eight
thousand (28,000) square yards in the north basin, and
twenty-seven thousand (27,000) square yards in the south
basin. )

Grout.

The grout shall be composed of Portland Cement, of a
brand satisfactory to the Engineer, and of clean, sharp, t1de-
washed bar sand, in the proportion of one (1) part of
cement to one (1) of sand.

The Enginer shall have the privilege of taking,. at any
time, a sample from any part of any barrel of cement fur-
nished by the Contractor, and of rejecting any cement
which, when tested by such samples, fails to meet the re-
quirements for the brand selected, as determined by pre-
vious tests made by the Bureau of Surveys.

No cement will be inspected or used unless delivered in
suitable original packages properly branded.

Accepted cement, if not used immediately, must be kept
in the barrel and thoroughly protected from the weather.
The barrels shall not be placed directly on the ground, but
shall have blockings under them. o
- The cement and sand shall be mixed dry in clean wooden
boxes or barrels, and the water shall then be added.
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< The water must be clean, and no more of it shall be used
than will enable the grout to fill all the joints in the brick-
work to the satisfaction of the Engineer.
- The grout shall be constantly stirred, and shall be used
as mixed. Any portion which has been allowed to stand
shall be rejected. -

Before the grout is applied, all joints in which dust, mud

or other rubbish has accumulabed shall be cleaned out,
and all asphalt appearing upon the surface of .the bricks,

whether brought there by exudation through the Jomts or
otherwise, shall be removed.

The grout shall be poured and broomed in such a manner
as to fill thoroughly all of the joints between the bricks.
 After prehmmary setting and before final setting, the ex-
cess of grout remaining on the surface of the bricks shall be
removed by washing and scrubbing so as to leave a surface
similar to that shown at the foot'of the slope in the south
basin, adjoining the stop-house on the south.

SEPTEMBER, 1896.
SPECIFICATION 'NO. 19, FOR RELINING THE
SLOPES AND FLOOR OF THE NORTH BASIN

© OF QUEEN LANE RESERVOIR

Is nearly identical with- Speclﬁcatlon No. 16, for the
South Basm :

NOVEMBER, 1896.

SPECIFICATION NO. 22, COPING OF RETAINING
. WALL AT QUEEN LANE RESERVOIR.

* Outline of Work Reqmred
Theworkwﬂlconmstm D SRS,
- Furnishing and setting coping stone on retalmng walls
at Queen Lane Reservoir.
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The length required is about 4,000 feet of Fig. A or B,
and about 225 feet of Fig. C or D.

Stone.

Bidders will submit, with their bids, samples, one foot
long, and six (6) inches deep, of the stone or stones which
they propose to furnish, cut and dressed to a thickness of
six (6) inches and shaped as at A in Drawing 9 F—261,
accompanying this specification. Each bidder will submit
four (4) prices per linear foot, one (1) for each of the four
(4) figures in Drawing 9 F—261, and these prices shall in-
clude all labor and material, and all special stones, such as
those which may be required at corners, etc. All stone
furnished must be uniform in color and in texture, and
must conform, in these respects, with the sample or samples
furnished with the bid. '

Dimensions.

The stone shall be six (6) inches or eight (8) mch% thick,
at the option of the Director, and the cross-sections shall be
as shown in Drawing 9 F—261. No stone shall be less
than six (6) feet long, except in making closures. Stones
shall not exceed the dimensions shown in Drawing 9 F—
261, and any stone falling short of any of the finished di-
mensions by more than quarter (1) inch will be rejected.

Dressing.
The faces marked “d” in Drawing 9 F—261, and the
ends, shall be dressed to correspond with those of sample
in the office of the Bureau.

Laying.

Each stone shall be laid on a bed of cement mortar placed
under the front edge and the two ends, and on flat sprawls
placed under the back, and shall then be thoroughly grouted
with grout composed of one part sand and one part cement.
The widest showing bed joint shall not exceed one-half (%)
inch.
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The stones of Figs. A and B shall be laid with an inclina-
tion of one-quarter () inch in three (3) feet, as shown in
Drawing 9 F—261.

On walls with sloping tops, at the stairways and stop-
house vaults, each stone shall be anchored to the wall by
two iron dowls one (1) inch by one-half (}) inch six (6)
inches long, which shall be leaded into the stone and placed
in a hole drilled in the wall and filled with cement mortar
immediately before placing the stone.

v Mortar.

The mortar shall be composed of one part of clean, sharp,
dry-'screened', tide-washed bar sand, and not less than one
part of cement.

The ingredients shall be proportioned by measure and
thoroughly mixed dry in a tight box of suitable dimensions,
and the proper amount of clean water shall afterward be
added. Cat [T N

No greater quantity of mortar shall be prepared than is
required for immediate use; and any that has set; or that
has been standing longer than two hours, shall be rejected.

‘ Cement.

The cement shall be American or European artificial
(“Portland’’) cement, of a brand satisfactory to the Engi-
neer, who shall be notified immediately upon the receipt

f each shipment of cement upon the work.

The cement shall have a specific gravity of not less than
three (8), and shall leave a residue of not more than one
(1) per cent., by weight, on a No. 50 sieve; fifteen (15) per
cent. on a No. 100 sieve, and forty (40) per cent. on a No.
200 sieve. The sieves shall be of wire cloth of No. 35, No.
46 and No. 40 (Stubb’s gage) wire, with two thousand five
hundred (2,500), ten thousand (10,000) and forty thousand
(40,000) meshes per square inch, respectively.
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- The neat cenient, mixed with water to a stiff plastic paste
and made into pats one-half (3) inch thick, with thin edges;
shall, when immersed in water after hard set, show no signs
of checking or disintegration. Similar pats, in air, at a tem-
perature between 60° and 70° F., shall develop initial set in
not less than thirty (30) minutes.
© Briquettes of neat cement, one (1) square inch in cross
scction, shall develop the following ultimate tensile
strengths: : ‘ .
24 howrs (in water after hard set), . . . 125 pounds.

7 days (1 day in air, € days in water), . 400 ¢
- 28 aays (1 day in air. 27 days in water),. 500
" Briquettes formed of one (1) part cement and three (3)
parts standard quartz sand, as used by the Inspector of Ce-
ments of theBureau of Surveys, shall develop the follomng
ultimate tensile strengths:

7 days (1 day in air, 6 days in water), . 150 pounds. o

28 days (1 day in air, 27 days in water), . 200
"~ Mortar taken from the mixing box and moulded into bri-
quettes one (1) inch square in cross-section shall, after one
(1) day in air and six (6) days in water, develop an ultimate
tensile strength of thirty (30) pounds.

The Engineer shall have the privilege of taking, at any
time, a sample from any part of any barrel of cement fur-
nished by the Contractor, and of rejecting any cement
which, when tested by such samples fail, to meet the requlre-
wments specified. :

Accepted cement, if not used 1mmed1ately, must be kept
in the packages and thoroughly protected from the weather.
The packages shall not be placed directly on the ground,
but shall have blockings under them.

* No cement will be inspected or used unless dehvered'
in sultable orlomal packages properly branded )

&



APPENDIX K.

Report of Prof, H. W. Spangler on Experiments
with Venturi Meter at Wentz Farm.

UNIVERSITY OF PENNSYLVANIA.
Philadelphia, Pa., January 13, 1897.

Mr. Jorx C. TeAUTWINE, JR.,
Chief of Bureau of Water.

Dear Sir:—The following is the report of the compari-
sons between the Venturi meter and weir readings, taken at
Wentz Farm, November 19th, November 20th, and No-
vember 23d, 1896 :

The principal dimensions of the weir are as follows:

Length on the weir...coieeeiieeeiiaieiacennas 8.013 ft.
The zero reading for the hook gauge........... 093 ft.
From the bottom of the trough to the crest
of the weir..voceeeiieeineiieciieinnnanas eee & ft. 6 in,
Width of trough.....cceeeeeeseecciissssacccanens 11 ft. 1014 in,

A number of preliminary experiments were made, and it
was decided to make the length of each run about forty
minutes, taking readings every minute. The discharge
from the pipe supplying the weir was pulsating so that there
was a certain amount of wave motion in the trough itself,
producing a corresponding but smaller wave in the box in
which the hook gauge was placed. The alternate readings
with the hook gauge were therefore made at the highest and
the lowest point of the wave in the box. The Venturi re-

23
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cording apparatus was actuated by hand, one reading being
taken for every reading on the weir, the difference in the
successive readings being the number of cubic feet of water
passing the Venturi in ten minutes.

The first table herewith gives, in the first column, the
time at which the readings were taken, the second column
the reading of the hook gauge at the top of the wave, the
third column the reading at the end of the next minute and
at the bottom of the wave, the fourth column the actual
reading of the Venturi counter, and the fifth column the
quantity of water passing the instrument in ten minutes.
At the end of each test is given the average height on the
weir and the average number of cubic feet of water for ten
minutes.

From the data of Table No. 1 the quantity of water pass-
ing the weir was determined, allowance made for the velo-
city of approach and the quantity again determined, both
by Francis’ and Smith’s formula. Table No. 11 gives these
results. The various quantities are arranged in order of the
quantity of water flowing. The first column gives the num-
ber of the experiment, the second the corresponding head
on the weir, the third the quantity of water flowing per
second without taking account of the velocity of approach,
the fourth the total head including the velocity of approach,
the fifth column gives the quantity of water using the velo-
city of approach by Francis’ formula, the sixth column gives
the quantity of water using the velocity of approach by
Smith’s formula, the seventh column gives the quantity
per minute as determined from the Venturi reading, and
the last two columns show the amount which must be added
to the Venturi reading to make it correspond with the quan-
tity of water as determined from Francis’ formula. Tt will
be noted that the quantities as determined from Francis’
and Smith’s formulas are practically identical.
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The apparent error of the Venturi meter varies then from
5.2 to .5 per cent., the average being 2.1 per cent.

The question of the adjustment of the meter was then
considered, and an attempt has been made hereafter to re-
adjust the readings of the Venturi meter to see whether
these readings cannot be made to corespond wtih the quan-
tity of water as determined from the weir, and for these
purposes the quantity as determined from the Francls for-
mula has been taken as a basis.

The recording apparatus of the Venturi meter is arranged
for adjustment in such a way that an arangement shaped
like a cam, which drives the recording apparatus, can be
moved vertically, increasing or decreasing the amount of
the readings, but not in proportion to the increase in height.
The cam is so arranged that for a difference in height be-
tween the zero reading and those given hereafter the quan-
tity 'of water recorded is proportional to the numbers set
down in the table. g

Thirty-eight points are given on this curve, but for our
purpose six only have been used; those corresponding to the
sixth, twelfth, eighteenth, twenty-fourth, thirtieth, and
thirty-sixth points on this cam.

Table No. III gives the corresponding heights on the
cam. That is, for a height above the zero reading .355 the
reading is proportional to six cubic feet of water passing.
For a height corresponding to 1.440 the reading is propor-
tional to twelve cubio feet of water, etc.

Tt-was assumed that the curve of this cam would satisfy
the equation Q = ™ h ™ and from the values given of Q
and h it is found that the value of Q varies as h*®

The last column gives the values of Q coresponding to
the different heads taken in table No. 111, and shows that
the formula represents the relation to within .15 per cent.

Table IV. shows the application of this formula. In this
table we have assumed that Q is equal toh *® | the hin
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table No. IV. not being the height on this cam itself, but
numbers proportional thereto.

The columns in table No. IV. are as follows:

The first column is the number of the experiment, the
sccond and third columns are the quantity of water and the
corresponding value of h from the weir reading, the third
column being practically the .493 root of the second. Col-
unms four and five are the corresponding values for the
Venturi reading. Column six is obtained from column five
by adding to it the average difference, 23.6, between the
corresponding readings of column three and column five.
Column seven is the quantity of water determined from the
h of column six, and this is the value the Venturi would
have given had it been properly set for the experiments that
were made. The difference between column two and col-
umn seven is put down in column eight, which shows the
actual amount to be added to or substracted from the caleu-
lated meter reading, and the last column shows the per-
centage value of these, the average value being far within
the limits of the error of the rest of the experiments.

It appears from these results that the Venturi meter
properly adjusted can be made to read practically identi-
cally with the weir and as this is the only method we
have of checking the accuracy of the Venturi, these ex-
periments show that it is as accurate as the weir if pro-
perly adjusted.

Very respectfully,
(Signed) H. W. SPANGLER,
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TABLE No. 1.
(Condensed.)
Quantlty l:lﬁo;:nwndieamd
Number . .| Hook Gauge, verage.
Test No, Reagings. Helgth‘e(;: weir. sveragores ing.
Cubic Feet in | Cubic Feet per
10 Minutes. Second.
1 43 1.0286 11216 16,109.5 26.856
2 42 11518 1.2443 19,124 31.87
3 41 0.7622 0.8552 10,028 16.85
4 41 0.8495 0.9425 12,002 20.00
5 41 0.9615 1.0546 14,692 24.82
6 42 1.0702 11682 17,207 28.88
) 7 42 1,1408 1.2338 19,046 31.74
8 41 0.7625 0.8455 9,810 16.36
9 41 0.8745 0.9675 12,605 21.01
10 42 0.9558 1,0488 14,454 24.09
1n 42 10488 1.1418 16,820 28.03
12 41 1.1420 1.2350 19,005. 31.68
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TABLE No. IIL

(Quantities in Cubic Feet per Second.)

-~ o 5 © » @ o | No. of experimont.

-
-

12

i | B4 E
23 T & | QUANTITY WITH AL- g
g 5,8 |LOWANCE FOR VELOC- P ADD TO METER.
s S8 8s8 ITY OF APPROACH, g
3 'ES 2 o 2 2
= @2 '§ < g- -
o »g3a | 8823 =
s | 355 | i
£0% =2 | Franci’ | Smith’s @ Per
o & c & ¢ formula. | foamula. § |Amount| oeng.
1525 17.(9 7556 17.20 17.15 16.35 85 5.2
27622 17.42 7654, 17.53 17.48 16,71 82 4.9
8495 20,45 8536 20,60 20,57 20.00 60 3.0
8745 21.85 8789 21.50 2148 21.01 49 2.3
9558 24.34 9613 24.55 24.49 24.09 46 19
9615 24,55 9671 24.77 24.77 24,82 45 1.8
1.0286 27.12 1.0351 27.37 27.40 26.85 52 1.9
1,0188 27.91 1.0556 28.18 28,21 28.03 15 5
10702 | 2875 | 10774 29,04 29.08 28.83 21 a
1,1408 381.59 1.1491 81,93 82.01 31.74 a9 .6
1,1420 81.64 1.1503 31.98 82.06 31.68 30 1.0
11513 82,02 1,1588 32.36 32,23 3187 49 1.5
Average...|ueeeeecens 2.1
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TABLE No. IIL.

Calculated
Heig-ht. I::):(tilig lt.g- Assuming equation Q, m, h, n, e q{f:&n
855 6 27815 = 'og. m + 1 (—.44977) 6.007
1.440 12 1.07918 = log. m + n .15836 n. 11,981
1.8:7 18 1.25527 =log. m + .61465 n. 17,951
5.906 24 1.38021 = Jog. m + .77122 n. 24.023
9.295 30 147712 =log. m + .96825 n. 30,044
13.435 36 1,65630 = log. m + 1.12824 n. 36,084
Normal equations.
7.52€23 =6 log. m + 3.09085 n.
4.71736 = 3.(:9085 log. m + 3.29733 n.
Log. m =1,00041. n = .49,
.493
Q=h
TABLE No. IV.
Number WEIR, VENTURI. CORRECTED. |ADD TO METER.
of
Experiment. | o | g | o | H | B | @ | Amt |peret
Burveresrnerseneenennnenss| 1720 | 3205 16.35 | 289.3 | 3129 | 16.991 204 1.2
L JUPP RPN B Y 333.2 16.71 302.6 326.1 | 17.341 [ —.186 —11
Qoveceirrnnnvinsnessnenns| 2060 | 4621 | 20,00 | 485.7 459.3 | 20.631 064 0.3
Duveecrresssssnncssenenses| 2150 | 5044 | 21,01 481.2 | 5048 [ 21.510 | —006 | —0.03
10..uccuernessnsnsansnenees|  24.55 | 6598 | 24.00 635.0 | 6580 | 24.523 023 0.09
5. vecereseneercsnnnnnnns| 2477 | 67L7 2432 | 6476 | 671.2 | 24.753 012 0.05
Livevcroeeenoranecnnennss| 2787 | 8230 | 26.85 7914 | 8150 | 27.240 134 0.5
1licccvicsnenesnnnneees| 2818 | 8732 | 28.03 | 863.8 | 8874 | 28,407 | —.2 -0.08
[+ SRR, 29.04 | 927.7 | 28.83 | 9141 937.7 | 29.190 | —.152 | —0.1
Tuerviirrnsssnsnennenne. | 8198 | 1,124, 81.74 | 1,111, | 1,1846 | 32,058 | —032 | —0.1
12.00ieeieneenrensenennes| 8198 | 1,128, 31.68 | 1,107. | 1,130.6 | 32.009 | —.030 | —O0.1
2. ievvvensessensenenenns| 32,36 | 1,156, | 31.87 1;121. 1,144.6 | 32.203 .160 0.06

[Signed]

Very respectfully,

H. W. SPANGLER. -



APPENDIX L.

AN ORDINANCE
Providing for and Regulating the Use of Water Meters.

Secrion 1. The Select and Common Councils of the
City of Philadelphia do ordain, That on and after Janu-
ary 1, 1897, the Director of the Department of Publie
Works shall,from time to time, as appropriation may be
made therefor, place meters upon the pipes supplying water
to all establishments to be known and designated as the
“meter class,” as specified below, and shall thereafter charge
the water rents of such establishments in accordance with
the quantities ascertained by the use of such meters and at

the rates hereinafter provided in Section (3).
The meter class shall comprise establishments as follows:

A.

Apartment Houses,

Arsenals,

Asylums,

Bath Houses,

Boarding Houses,

Bottling Establishments,

Breweries,

City Hall,

Charitable Institutions, as de-
fined in Section 5,

Club Houses, '

Distilleries,

Dye Houses,

Green Houses,

Hospitals,

Hotels,

Ice Cream Saloons,

Laundries.

Manufactories,

Marble and Stone Yards,

Market Houses,

Office Buildings,

Prisons,

Public Bulidings,

Restaurants,

Saloons,

Skating Rinks,

Slaughter Houses,

Stables,

Swimming Pools,

Washing, Dyeing and Finish-
ing Establishments.
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B. ‘

* All properties (including private dwellings or residential
properties) where the following appliances are used, viz.:
Aquaria,

Cellar Drainers,

Fountains,

Horse Troughs,

Lawn Sprinklers,

Motors,

Steam Boilers (except for heating private residences),

Swimming Pools,

Storage Tanks (unless the water from the overflow is exposed
to view),

Tubs, Vats and Tanks (except laundry .tubs in private dwell-
ings),

Urinals (unless flushed from overhead tank),

Water Closets (unless flushed from overhead tank),

Appliances used for watering vessels for navigation.

C.

All properties whose business, in the judgment of the
Director of the Department of Public Works, is such as to
require the use of meters for the prevention of waste of
water.

Sect. 2. Upon the application of the owner of a private
dwelling or residential property, the Director of the De-
partment of Public Works is authorized to place a meter
on the service pipe supplying such dwelling or property,
and to charge the water rents thereafter at meter rates.

Secr. 3. All charges for water by meter shall be at the
rate of thirty (30) cents per thousand (1,000) cubic feet,
except that the following establishments, to be classed as
“public benefit,” shall be charged at the rate of four cents
per thousand (1,000) cubic feet:

Charitable institutions.

(List of Institutions to be filled in.)

Municipal institutions.

(List of Institutious to be filled in).
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Secr. 4. Wherever water is charged by meter, the mini-
mum annual charge shall be as follows: '

For 15 inch ferrule..........ccvieiiiiennnnneeennnenncanes $5 00
For &; inch ferrule........cccoviieeineeeeereennncnonnnans 7 50
For 8 inch ferrule........c.cvviviveeecrnencnenns Vheeee .. 12 50
For1l inch ferrule.....c.ccvciiernecirernscconescacancnans 20 00
For 11, inch ferrule..........oiiviiiiirereiincenseenonnns 45 00
For 2 inch ferrule.......vvvuureessnsossccssenssscosans 80 00
For 3 inch ferrule.....ccviveienneeronscsscassecsnsceans 180 00
For 4 inch ferrule....c.veeeieievnsccceroneessarsssccnas 320 00
For 6 inch ferrule.....ccveeieeenneercrescssassscacases . 720 00

except that in the case of “public benefit” institutions, as
defined in Section 3, the charge shall be only for the quan-
tity actually consumed.

Secr. 5. Whenever the owner or occupant of any prem-
ises shall wilfully or negligently permit the city water to
flow to waste through any appliances not supplied through a
meter, and shall fail to discontinue such waste after notice
from the Bureau of Water, the Chief of the Bureau shall,
at the expiration of the time specified in the notice, place a
meter upon the pipe or pipes supplying the premises, and
shall thereafter charge the water rent at meter rates.

Sect. 6. All meters shall be and remain the property of
the City, and shall be maintained free of cost to the con-
sumer. v

Sect. 7. Meter rents shall be payable quarterly to the
Receiver of Taxes at his office. If any such rents shall re-
main unpaid ten days after the receipt of the quarterly bill,
the Bureau of Water shall serve a notice upon the delin-
quent consumer, and, at the expiration of five days after the
serving of the notice, if the rent be not paid, the premises
shall be deprived of water until all arrears are paid. If, in
disregard of this provision, the water is turned on again be-
fore the payment of all arrears, the ferrule shall be de-
tached from the water main and it shall not be re-attached
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until all back rents are paid and the necessary permits pro-
cured for the replacing of the ferrule.

Sror. 8. The Bureau of Water, immediately after intro-
ducing a meter upon any service pipe shall place a seal upon
the meter; and the breakage of such seal, the removal of the
meter, or other interference with it, shall subject the person,
firmi or corporation using said meter to a fine of two hun-
dred and fifty (250) dollars for each offence, and upon
failure to pay said fine within ten (10) days after due noti-
fication from the Chief of the Bureau of Water, the prem-
ises shall be deprived of water until the said fine of two
hundred and fifty (250) dollars and the cost of repairs to
the meter, if any, shall huve been paid.

Secr. 9. All ordinances or parts of ordinances inconsist-
ent herewith shall be, and the same are hereby, repealed.

)
3



APPENDIX M.

- REPORTS ON COAL-DUST POLLUTION.
Philadelphia, June 30,1896.

Mr. Tuomas M. TrOMPSON,
Director, Dept. of Public Works.

Dear Sir:—I respectfully submit herewith a report
upon the pollution of the Schuylkill River and its tribu-
taries by coal dust from the anthracite coal regions.

As stated in my Annual Report for 1895, my predecessor,
Mr. John L. Ogden, in his report for 1888, stated as fol-
lows:

“After a general rain in the Valley the Schuylkill is at
first yellow from the flow of the nearer streams, which run
principally through cultivated land. It is afterward dark
or black from the washings of the culm piles in the coal
regions.

“In January the breaking of the Milldale Rolling Mill
dam, one and a half miles above Port Clinton, was the cause
of the black appearance of the water at that time. The coal
dirt and slush that had accumulated in the dam were
brought down by the freshet produced by the break.”

In my report for 1895 I again urged that legal measures
be taken to prohibit the fouling of the stream in this way,
and that, if necessary, the powers of the State Board of
Health should be so extended as to give it jurisdiction in
such matters. '

On January 4th of this year, in my reply to your Refer-
ence No. 4, I wrote you in regard to a communication from
Mr. English, that that gentleman was undoubtedly right in
supposing that the discoloration of the Schuylkill River
at that time was caused by particles of coal dust; that this
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view was borne out by examinations made at that time by
Dr. Bolton, Chief Bacteriologist of the Health Board, but
that in my judgment the main source of the trouble was not
in the vicinity of the City, but in the Schuylkill anthracite
caal region, recent heavy rains in that region having washed
down large quantities of coal dust.

On Januarye6th I transmitted samples of water taken
from the forebay at Fairmount and showing a progressive
improvement in the character of the water, and remarked
that we should, however, be subject to a repetition of the
trouble after every heavy rain in the upper Schuylkill until
either the coal operators are restrained from throwing their
waste into the river or the Department is put in position to
provide ample settling or filtering facilities.

On January 8th I wrote you, suggesting an inquiry into
the powers and duties of the State Board of Health, in order
to secure, if possible, the co-operation of that body in the
prevention of the pollution of the river by coal dust.

Eearly in the year the Law Department of the City, st
your suggestion, took up the matter and conferred with me
upon the subject, and steps were taken looking to a visit to
the coal regions for the purpose of gathering information
upon the subject. A

In May, on motion of Mr. Meehan, Councils passed a
Resolution requesting the Law Department to investigate
the subject.

On June 22-25, I visited the Schuylkill coal region in
company with Mr. J. W, Catharine, Assistant City Solici-
tor; my Assistant, Mr. Amasa Ely, and Captain A. C.
Huckey, who has spent most of his life in the Upper
Schuylkill region, and who volunteered to act as guide,
spending the entire time in driving through the valleys of
Panther Creek, above Tamaqua; of the Schuylkill proper,
between Tamaqua and Pottsville; of Mill Creek, above
Pottsville; of Wolf Creek, above Minersville, and other
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points, including the breaker of the Philadelphia and Read-
ing Coal and Iron Company on the Schuylkill River, below
Schuylkill Haven.

In these investigations we sought to obtain information
respecting the processes by which the pollution is caused,
the means taken to prevent or reduce such pollution, and
the names of the parties responsible for it. «A report of this
visit is submitted herewith.

The coal dust which is washed into the river appears to
proceed principally from two sources, namely: First, the
recent introduction of water into the breakers for the pur-
pose of washing coal in the various stages of its passage
through them, and, second, the establishment of small
breakers, called ‘“washeries,” for the purpose of working
the culm heaps in order to extract from them the small
merchantable sizes.

Both of these classes of works discharge streams of water
heavily charged with fine coal dust, but in most cases more
or less effective precautions are taken to prevent the en-
trance of this water into the streams.

In spite of these precautions, however, much of the water
finds its way into the streams, and the result is that nearly
all of the streams in the coal region, and for some distance
below, run very black, and their beds and banks are now
composed chiefly of coal dust, so that every flood neces-
sarily washes a considerable quantity of this material into
the Schuylkill.

So far as we- can judge, but little pollution comes from
direct washing by rain of the culm heaps themselves. These
do not appear to be generally scored by rain, and the ground
about them is not covered by coal dust.

The remarks of those whom we met in the coal regions
generally confirmed this view, although one or two of the
proprietors of washeries, or breakers, charged a considerable
proportion of the pollution to the culm banks themselves,
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and it is possible that where the culm heaps stand very close
to the banks of streams they may be undercut in times of
flood and much culm may thus fall into the stream.

Mr. Edwin F. Smith, Engineer and Superintendent of
the Canal Division, Philadelphia and Reading Railroad
Company, is of the opinion that much of the trouble which
has recently been experienced has arisen from the recent
abandonment and destruction of the company’s dams on the
Schuylkill proper between Port Clinton and Schuylkill
Haven. These dams had previously become more or less
fouled with coal dust, which, upon their destruction, of
course passed down the river.

To my mind, it is evident that, even if the further pollu-
tion of the streams could be immediately stopped, the coal
dust which has already been deposited in them would con-
tinue to foul the lower stream after heavy rains for some
years to come, although it is quite possible that under these
circumstances the trouble would gradually diminish.

The means taken to prevent the flow of coal dust into the
streams consist in the construction of dams upon flat pieces
of ground, the dams consisting generally of gravel, or fine
soft culm, or of broken slate, etc. The dams of gravel or
culm, owing to their density, are provided with sluices or
weirs through or over which water can drain off, while,when
slate is employed in the construction of the banks, the ma-
terial itself is sufficiently porous to allow the water to filter

-through it. In the former case sedimentation, and in the
latter case filtration, is employed as the purifying agent.
Both methods vary greatly in efficiency, the effluent being,
in some cases, almost as black as the water fed to the dam,
and, in other cases, nearly clear.

The dams themselves, however, containing, as they do,
enormous quantities of coal dust, show that,however imper-
fect these methods may be they have at least held back the’
dust contained within them.

Very respectfully yours,
JOHN C. TRAUTWINE, J=.
Chief of Bureau.
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REPORT OF VISIT OF JUNE 22-25, 1896.

Leaving the Reading Terminal, Philadelphia, at 4:05
P. M., on Monday, June 22, in company with Mr. J. W.
(‘atharine, Assistant City Solicitor; my Asistant, Mr.
Amasa Ely, and Captain A. C. Huckey, who has spent most
of his life in the Upper Schuylkill region, and who volun-
teered to act as guide, we went by the Little Schuylkill di-
rectly to Tamaqua, arriving there at 7:10 P. M.

The Little Schuylkill enters the main stream at Port
Clinton, which is now the head of navigation and which
occupies the gap where the Schuylkill River issues from the
Blue Mountains. Just below this point is the Blue Moun-
tain dam, or dam No. 16, now the uppermost dam of the
system. It was evidently very much shoaled by coal dust.
Captain Huckey states that when, as a boy, he was familiar
with this dam, it had a general depth of 25 feet, and that
it was always kept thoroughly dredged by the Navigation
Company before the lease to the Philadelphia and Reading
Railroad Company. Since that lease, however, and especi-
2ally since the extensive fouling of the river by coal dust,
the company does not undertake to do more than keep a
channel open through the pool.

Ascending the Little Schuylkill from Port Clinton to
Tamaqua, we found its water very black throughout.

A mile above Port Clinton is the site of the Milldale
dam, the breaking of which, in 1888, gave rise to the ap-
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pearance of coal dust in the Schuylkill water at Philadel-
phia, as mentioned in the report of my predecessor, Mr. Og-
den, for that year. A mile further up is the flouring mill at
Molino, which has suffered much damage by reason of the
filling of its dam and mill-race with coal dust. The bed
and banks of the stream throughout are largely composed of
coal dust. A

The first washery we passed was that of Beard & Shindel,
at Reynolds, about ten miles above Port Clinton. It was
idle when we saw it and it has been so for some time, but it
is intended to re-commence operations there.

Extensive piles of culm occupy both banks of the Little
Schuylkill.

In the evening we examined the Little Schuylkill and
Panther Creek in the vicinity of Tamaqua.

‘We found the water of Panther Creek very much black-
ened by the operations of the coal breakers of the Lehigh
Coal and Navigation Company, in the Panther Creek Val-
ley, but the water of the Little Schuylkill proper above the
- mouth of Panther Creek has, until within a very few weeks,
been quite clear. Now, however, it is beginning to he
fouled by the operations of the breaker at Old Silver Brook,
at the very head of the stream, seven miles above Tamaqua.

This breaker has been washing its coal for some years,
‘but it is only recently that the coal dust has made its ap-
pearance as far down as Tamaqua, after filling up dams on
the stream, as mentioned more particularly below.

We also called on Mr. Schick, one of the owners of the
fiouring mill at Molino, already mentioned. From Mr.
Schick we learned that the culm fills their dam and their
mill-race, the latter 500 feet long.

In former years it was sufficient to wash the mill-race
once in six months, whereas now it requires washing every
two or three days. The washing is accomplished by open-
ing the waste weir at the lower end of the race and partly

24
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raising the head gate, thus creating a scouring action in the
race. . They also found their turbines and other machinery
in process of destruction by the mechanical action of the
coal dust and the chemical action of the acids contained in
the mine water, which the operation of washing carries into
the stream. . They are claiming damages, and owners of the
breakers seem willing to grant them, as they do nat dlspute
their share of the nuisance.

On Tuesday morning, June 23, we proceeded in an open
carriage up the Panther Creek Valley as far as breaker No.
5, which is just beyond Lansford, in Carbon County, a dis-
tance of about six miles.

The Greenwood breaker, about one and a half miles from
Tamaqua, on the north side of the valley, belonging to the
Lehigh Coal and Navigation Company and leased to Gar-
ber, was idle.

The next breaker reached No. 11, was also idle, but we
were shown through it, in order to gain a general idea as
to the processes employed.

At breaker No. 10 we examined the culm depomts and .
tasted the water issuing from the mines before it reached
Panther Creek and before it was polluted by coal dust. We
found it very strongly astringent, quite sufficiently so to
account for its popular name of “alum water.”

At breaker No. 12 we noticed a new channel extending
from the Washery and discharging directly into Panther
Creek. .

At breaker No. 8, above Coaldale four and ahalf mlles
from Tamaqua, there is no washery; the breaker being what
is called a “dry breaker.”

At breaker No. 9 a trough for the conveyance of water
eharged with coal dust leads directly from the breaker into
the creek, and a new trough, exactly similar, has just been
constructed on the other side of the breaker, ' s

- Opposite Lansford, five miles above Tamaqua, the Nes:
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quehoning tunnel, built 1869-70, carries the Tamaqua
Branch of the Central Railroad of New Jersey through the
Nesquehoning Mountain to Hauto, in the valley of the
Nesquehoning, a tributary of the Lehigh.

At breaker No. 5, above Lansford, we examined the sur-
roundings with considerable care. Here, as at other break-
ers, the water carrying the coal dust in suspension is led
from the breaker through wooden troughs, and discharged
upon the ground at their ends. The troughs are extended
from time to time, and thus a considerable area is covered
with coal dust to a depth of several feet.

At breaker No. 5 this trough had reached a length of
several hundred yards, and we saw, in places, evidences that
the coal dust in it had accumulated sufficiently to necessi-
tate its being shoveled out and piled up alongside of the
flume. Below the lower end of the flume the black water
discharges upon the surface of the dirt pile and flows over
it for one or two hundred yards further. We found, in
many places, a hard crust formed under this stream upon
the top of the soft dust, no doubt owing to the action of
chemicals in the mine water used in the breaker for washing
the coal. )

Near the lower end of the dirt pile a very feeble dam, or
rather fence of boards, had been built, but this had been en-
tirely wrecked, and a new dam, of similarly defective con-
struction, had been built about two hundred feet further
down; but this, also, had become broken, so that the black
water discharged freely through it. -

Returning to Tamaqua by the same route, we learned
that the town of Lansford is supplied with water from:
streams on the south slépe of Broad Mountain, a mile or
two to the north; the pipes passing through the Nesquehon-
ing tunnel, already mentioned. The water is furnished
through street hydrants. This water is supplied, also, to the
collieries and the breakers foruse in boilersand for washing.
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As the mine water injures the boilers and machinery it is
used as little as possible.

‘We were informed that all of the coal treated in the
breakers of the Panther Creek Valley is subsequently sent
to a breaker at Hauto, in the Nesquehoning Valley, for fur-
ther treatment.

Returning to Tamaqua, we talked with Mr. Spiese, an
intelligent merchant of that place, who confirmed the ac-
counts of pollution from the Old Silver Brook breaker, at
the head of the Little Schuylkill, belonging to the Silver
Brook Coal Company. Mr. Spiese says that Mr. Harry A.
Welde, who is interested with the DuPonts, of Wilmington,
Del., in the gun-powder business, has five or six dams in the
upper Little Schuylkill, between Tamaqua and Mintzers,
and that these have all been filled up from the source
named. It would seem to be the overflow from these dams
which is now fouling the water of the Little Schuylkill at
Tamaqua.

‘We also caled on Mr. Shindle, of Beard & Shindle, the
proprietors of the washery which we passed in the train on
the Little Schuylkill at Reynolds, five miles below Tama-
qua. Mr. Shindle claims that they throw all their dirty
water into the excavation made by taking culm out of
the pile, and that none of it goes into the stream.

We left Tamaqua at 1:15 P. M. in an open carriage, en
route for Pottsville, via the valleys of the Wabash, which
enters the Little Schuylkill from the west at Tamaqua, and
of the Schuylkill proper.

At Tuscarora, four miles from Tamaqua, we noticed a
small washery north of the road and west of the town.

At Middleport, eight miles from Tamaqua, we left the
river and the main road and drove northward, returning to
the river again at New Philadelphia, at the mouth of Silver
Creek, two miles below.

About two miles north of Middleport we passed an aban-
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doned colliery, where a washery, operated by a Mr. Priest,
is said to work the culm now produced at the Kaska Will-
iam colliery. .
At Kaska William the mine was open, but the works
" were not running.

On Silver Creek, half a mile above New Philadelphia,
we visited a colliery and breaker, operated, as we under-
stand, by the Philadelphia and Reading Coal and Iron Com-
pany. Here, as in most of the modern collieries mining a
dirty coal, water is used throughout the cleaning operations.
The water, leaving the breaker heavily charged with coal
dust, is led by wooden flumes and deposited upon a dump,
or dam, about 300 feet square, 13 feet deep at its lower side,
and containing about 20,000 cubic yards of material. This
was bounded on three of its sides by a weak bank of soft coal
dirt provided with three sluices. Water passing through’
these carries some coal dust with it, and passes into a box by
the road-side, in which is the foot-valve of a suction main
supplying a pump at the breaker. At the time of our visit
the water in the box, which is provided with a waste-valve,
was low, so that the foot-valve was dry. In one compart-
ment of the box we found, floating upon the water, a thick
mass, evidently composed of grease and coal dust.

On the Schuylkill, below New Philadelphia, we visited
a washery formerly owned by Mr. P. J. Kelly, but sold by
him to McTurk & Tyler, of 822 Walnut street, and now
operated by him for them. We found Mr. Kelly at the
washery, which, however, had just stopped for the day
when we arrived. Mr. Kelly is now dumping his dirty
water upon a bank retained within a substantial dam of
slate, and he claims that the water filtering through this
dam when the washery is in operation is perfectly clear.
As the dirt pile is extended, the dam is correspondingly
lengthened. Some dirt has washed into the stream above
the south end of the east bank.
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Further down the stream, on the same side and at the
same works, we found an old dirt bank similarly protected
on the stream side by substantial slate banks, but filled to
the top and piled up above them.

On the north side of the stream we noticed an older and
lower dump, which appears to have been protected on the
stream side by banks of coal dust. They showed no signs
of having been scored by rain.

Mr. Kelly states that washing on a small scale was in use
when he was a boy, say thirty or forty years ago, and Cap-
tain Huckey confirms this; but, according to Mr. Kelly,
the first washery on the present system was started in Ma-
hanoy Valley about eight yearsago.* He visited this at the
time and started his present washery about six years ago.
He washes from three hundred to three hundred and fifty
tons of culm per day, obtaining from fifty to seventy-five
per cent. of small merchantable coal.

Mr. Kelly expects to exhaust his present culm pile in
three or four years more.

About three years ago he shipped several car loads of the
refuse dust to a party in New Jersey, to be made into fuel
bricks, but he has had no further orders for it for that pur-
pose.

After spending the night at Pottsville, we drove, on
‘Wednesday morning, through St. Clair, on Mill Creek, to
the new breaker of the St. Clair Coal Company, which oec-
cupies the former site of the Johns breaker, just above St.
Clair, on the left or east bank of Mill Creek. We found in
charge Mr. W. W. Patterson, who is interested in the
breaker. He expressed himself as in hearty sympathy with
any efforts to prevent the pollution of the stream, and as be-
ing anxious to do anything in his power to prevent such
pollution.

* Mr. Dana C. Barber, in his report of a Sanitary Survey of the Schuylkill Valley,
dated February 28,1885, published in Report of Philadelphia Water Department for
1884, page 249, reters to the processes as having been in useduring * the last three years.”
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The breaker, which was started only a week or two ago,
and which is not yet in full operation, takes its water from
dams in the hill back of it.

The greater part of the discharge of coal dust water is
through two flumes into a pit over an old mine. A drift
extends into the hill from this pit, but the principal open-
ing is said to be immediately below. The pile of dust
formed here is protected by a dam of slate or cinder.

The water discharged here at any rate disappears from
view, as does also a smaller quantity discharged at the foot
of the breaker over the railroad track; no better means of
disposal having yet been devised for it.

Examining the banks of the creek along the breaker prop-
erty, we found water issuing at two points. At the upper
one there was a small and perfectly clear discharge, which,
however, had an astringent, ferruginous taste. This ap-
pears about one hundred feet below the breaker. The larger
stream, about two hundred feet further down, is much less
clear, but still by no means heavily charged. ’

Leaving Mr. Patterson’s breaker, we proceeded up the
Valley of Mill Creek to New Castle Station, and then, turn-
ing to the left, up a small stream entering Mill Creek at the
station.

Just above the station we found what appeared to us the
most flagrant case of pollution with which we had met.
This was a double washery, consisting of two portions, one
on each side of the stream, and belonging, as nearly as we
could learn from a man who seemed to be interested, to a
concern calling itself the Broad Mountain Coal Company.

The culm piles from which these washeries are.supplied
lie along the creek for some distance up, and the culm is
brought from them to the washeries in troughs by water
taken from the stream still higher up. These troughs are
led through and across the culm piles, and men are stationed
there shoveling into them the culm, which is then brought
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down into the washery by a stream of water constantly
flowing.

‘We found several large streams of very black water flow-
ing from both branches of the washery directly into the
stream. The proprietor claimed that the dirt goes into an
old working further up the road, but upon examining
this working we found it dry and nothing going into it,
and, in view of its considerable elevation above the wash-
eries, it is difficult to see how it could serve any important
purpose in this respect.

About half a mile above the washery just described we
passed the nearly new breaker of the Roberts Coal Com-
pany, on the hill-side, on the north of the same valley.

Here we found the dirt discharged into a dam similar tc
that at Silver Creek breaker; that is, the bank was built of
soft culm and provided with several sluices. One of these
sluices we found discharging tolerably clear water, while
the other, at the same time, was discharging quite blackish
water.

About a quarter of a mile southwest of New Castle, on
the headwaters of Butcher Creek, which flows into the west
branch of the Schuylkill just above Mine Hill Gap, we
found a colliery on the right hand side of the road, operated
by three brothers named Davis. One portion of their opera-
tions consists of a surface stripping of the mammoth vein.
From this comes a considerable quantity of surface dirt,
which mixes with the eulm, giving it a brownish appear-
ance. Water is taken from Butcher Creek and from an old
working. The dirty water is discharged into a gravel dam,
several hundred yards below the breakers. A little of the
water which filters through the soil under this dam comes
out quite clear, but the main body passes off by an overflow
weir at one end of the dam, and is heavily charged.

Owing to the heavy rain, which delayed our movements,
we were obliged to abandon our purpose of visiting the
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operations at Mackeysburg, in the Hechscherville Valley,
and turned southward through Mine Hill Gap to Miners-
ville, passing the large Oak Hill breaker at the foot of the
hill on the right side of the stream in the Gap.

In the afternoon we left Minersville and drove up Wolf
Creek, a small stream which flows through Minersville and
enters into the west branch of the Schuylkill at the lower
end of that town.

About one and a half miles north of Minersville, on the
left, or east, bank of Wolf Creek, we found the small col-
liery and breaker of the Little Diamond Coal Company, in
charge of Mr. Simons, who showed us over the works. Here
the discharge is into a dam built partly of gravel and partly
of slate, and drained by a small trough. At the time of our
visit the works were not in operation, and the trough from
the dam was not discharging, but its appearance indicated
that the water in it had run pretty black. ‘

Alongside of Mr. Simon’s breaker, and just above it, we
found the washery of the Stoddard Coal Company, and
were shown over the works by Mr. Hollenbeck, one of the
company.

This is the largest operation of the kind that we saw, with
the largest dirt bank and the most complete arrangement
for taking care of the discharge.

The culm is brought from a very large culm heap on the
opposite side of Wolf Creek, by means of belt conveyors
running along the heap. The link belt is armed with iron
blades nearly fitting the conveyor trough, into which the
culm is shoveled down short steep iron troughs laid upon the
surface of the culm heaps.

Water for the washery, already heavily charged with coal
dust by operations further up stream, is taken from Wolf
creek, and some clear water is pumped from an abandoned
working.

The waste water from the washery, heavily charged with
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coal dust, is led by a trough from the upper part of the
washery to the top of a very large dump, which is enclosed
by high banks of slate. The water, filtering through these
banks at numerous places along the base into Wolf creek,
is generally heavily charged, but one or two small leakages
were quite clear.

The increase in the height of the dump has carried it
above the level at which the discharge could be properly
handled by gravity, and has necessitated the erection,
within the last six or eight months, of a conveyor similar to
that bringing culm from the bank. It is about two hundred
feet long, with a lift of about twenty-five feet, and is placed
on top of the heap immediately opposite the washery. The
water discharged from the washery by the trough enters the
conveyor trough and is lifted, with the dirt, to the top of the
conveyor, and then discharged through short troughs upon
the surface of the pile.

‘We then drove, via the valley of the West Branch of the
Schuylkill, to Schuylkill Haven, on the main stream, just
below the Junction, and walked to the large coal storage
plant of the Philadelphia and Reading Coal and Iron Com-
pany, about two miles below, and on the right or south bank
of the river. Here there are enormous coal bins built upon
the hill-side at a considerable elevation above the railroad,
and in connection with these there is a large ‘“wet” breaker.

The wash from this breaker is emptied into large dams
built of soft culm and provided with sluices.

We found two openings through the uppermost dam,
and the waste from them seemed to proceed into other dams
constructed at lower levels and adjoining the upper one.

Time did not permit us to make investigation of these
lower dams or to satisfy ourselves as to the extent to which
they retained the dust discharged into them.
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REPORTS OF SUPPLEMENTARY VISITS.

‘Wednesday, Jl\lly 15, 1896.

Left Minersville at 8 A. M. and drove through Mine
Hill Gap, leaving Oak Hill colliery on the left.

Drove westward up the Heckersville valley through Coal
Castle to Heckersville. Crossed valley to Howell & Court-
ney’s colliery on south side. Breaker has been in operation
about a year. It is “half dry,” using water only in lower
portion of the breaker, and chiefly on chestnut and smaller
sizes of coal; sometimes on stove, if slaty. Superintendent
Smith, who has been in charge but a few weeks, showed
me over the ground below the breaker. He has just in-
troduced, in the breaker, a washing device for retaining
the coarse stuff from the dust.

The water used in the breaker is stored in wooden tanks
on the side of the hill behind the breaker.

The dust is deposited in a long and narrow valley and
is held back by a short dam built of culm, with one sluice.
At the time of my visit, 9 A. M., the sluice was dry, the
breaker having been in operation only two hours.

The jigs are washed every few hours, and this adds more
dirt to the discharge.

Superintendent Smith says that at Maltby colliery, Forty
Fort, near Wilkesbarre, and at Eckley B. Coxe’s breaker,
settling tanks are used for the deposit of the dust by the
water, and that in the Wyoming region the culm can be
used entire (with the dust) for firing with MeClave and
other blowers. He claims that in that region the particles
of dust are cubical, and that the high pitch of the strata in
the Schuylkill region causes the dust to become more finely
ground, and thus renders it unfit for use under boilers and
more difficult of removal by sedimentation.
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Thomaston Colliery, of Philadelphia Coal and Iron
Company, on south side of valley. Very large dam,
built of culm, with sluices. Discharge quite black. A
large pumping station is maintained about half a mile
below the breaker for the purpose of raising water from
the mine and discharging it into the west branch of the
Schuy!lkill. ‘

Mackeysburg, Glen Carbon Station, Richardson Colliery,
Philadelphia and Reading Coal and Iron Company, on
north side of valley, just above Mackeysburg. Large dam,
built of slate from old washery, now abandoned. The
water can be heard filtering through the slate. It comes
out more or less black according to rate of filtration.

The stream of black water flowing to the dam was about
three feet wide and two inches deep. Velocity about one
foot per second. This would give a discharge of half cubice
foot per second.

Glendower Colliery, near head of valley. Discharges
into a dam. Owing to rain, did not stop.

Left Heckersville valley and drove over the hill to Mj-
nersville, stopping at Lytle Colliery on branch of Pennsyl-
vania Railroad. Gentleman in charge tells me that there
is a small washery there, for preparing coal for the furnaces,
and that the jigs in the breaker are washed. Owing to
rain, did not examine dam.

In the afternoon visited York Farm Colliery of Lehigh
Valley Coal Company, about one and a half miles west of
Pottsville. The discharge is on the west, or lower, side of
the breaker, and forms the main body of a small stream
flowing westward into the west branch of the Schuylkill.
The water is received in two settling pools, one immediatel ¢
below the other, and both about half a mile below the
breaker. These are formed by dams of gravel taken from
the banks of the stream, and the discharge in each case
is over a weir.
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The water, which is very black as it comes from the
breaker, is greatly improved by its passage through the
two setting pools, but still issues from the second one
slightly discolored by fine dust.

Saturday, August 15, 1896.
Glendower Colliery.

Visited Glendower Colliery, Philadelphia and Reading
Coal and Iron Company, near head of Heckscherville val-
ley, and examined dams for retention of coal dust. Found
two very extensive dams, separated by the west branch of
the Schuylkill, which is bridged by a trough. The water
is led from the breaker to the dams in wooden troughs
lined with sheet iron. When the dam has filled up, it has
been cut through at the lower end and the water allowed
to flow through the opening into a lower dam formed
further down stream.

The sides of the dams are protected by strips of sheet iron
tied together with loops of wire, and, in the newer portions,
provided with flares at intervals of about 15 feet. These
flares are small plates of sheet iron extending out into the
dam and pointing obliquely down stream. They are sup-
ported by culm piled behind them.

The ends of the dams are far less thoroughly protected,
apparently in order to allow the water to flow off.

The outer slopes of the fine culm banks enclosing the
dam were badly gullied by rain.

The north dam has, at its eastern end, an outlet through
a series of small dams to a meadow, through which flows
the west branch. The meadow is covered several feet deep
with coal dust, which is gullied by the stream flowing from
the north dam. The stream must be much polluted when
the breaker is running. Found new sheet iron piled on
the ground near lower end of main north dam, evidently
with a view of closing it.
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- Ascertained location of Lytle Colliery, at head of a
stream feeding the west west branch.

Visited Pine Hill and new colliery at the extreme head
of Wolf creek, about half a mile above the Diamond and
Stoddard operations visited with Mr. Catherine.

The water, with coal dust, is carried from the breaker
to the dam through-a wooden trough lined with sheet iron.
The iron was very rusty and showed no indications of coal
dust or of recent use. The trough passes through a culm
bank and the stream flows down the eastern side of the
bank into a small dam which appears to have no outlet.

A small overflow from a bend in the trough at top of
bank flows down the western side of bank and around it
into Wolf creek.

Noticed troughs leading steeply from old culm banks to
dam of breaker.

Trolley to Pottsville. Drove to Schuylkill river and
down its left bank to Schuylkill Haven.

The large bend in the river here was utilized by the
Navigation Company for the construction of a waste weir
and channel, the latter reaching the river just below dam
No. 7, close to the railroad bridge.

The meadow through which this channel flows and the
flat lands along the river below it are covered with coal
dust. Walked to Mine Hill Junction via railroad, and
back by road and highway bridge.



“APPENDIX N.

CONCLUSIONS REACHED RESPECTING SAND
FILTRATION IN PHILADELPHIA.

By Allen Hazen, C. E., in a report to the Woinang Health Protective
Association of Philadelphia.

Population and, ‘Q.uantit‘y of Water to be Provided.

The population of Philadelphia in 1880 was 847,170.
In 1890 it had increased to 1,046,946. Assuming that the
increase from 1890 to 1900 is at the same rate as for the ten
years before 1890, the population in 1900 will be 1,294.-
000. For the purpose of estimating the quantity of water
required I assume that the population will be 1,300,000,
and that of this number 800,000 will be resident in the
low district; 260,000 will be resident in the distriet sup-
plied from the Queen Lane Reservoir; 100,000 in the Rox-
borugh: district, and that 140,000 people will occupy the
Belmont district west of the Schuylkill River.

I have further assumed that the average consumption of
water for all seasons of the year will have been reduced by
the introduction of meters to 100 gallons per capita, but
that at times of maximum consumption as much as 150
gallons per capita-daily may be required, making a total
filtering capacity required of 195,000,000 gallons. This
quantity of water is much less than that now being used,
but I beleve it is ample for all purposes with a reasonable
system for the sale of water.

»  Estimates of Cost.

The following estimate of cost of works required to filter
the quantity of water mentioned in connection with the
various pumping stations has been made up from approxi-
mate data, and while not exact, the figures are upon ample
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basis, and will be sufficiently close to the truth for your
purpose. The estimates are as follows, by pumping sta-

tions:

Belmont pumping station, 7 acres of filters;
capacity, average, 14,000,000; maximum,
21,000,000 gallons daily.

Land now owned by the city.

Receiving basin.........ccoiiiiiiiiiniiae. $35,000

Filters ........ A L L X 1)

Piping and connections.......cceeverenecnns 28,000

Total ..ivieveenieeeerensecconnsacascnnns
Roxborough pumping station, 5 acres of fil-

ters; capacity, average, 10,000,000; maxi-

mum, 15,000,000 gallons daily.
30 acres of land......ccvveeencnnencccnceaes  $40,000
Receiving basin....c.civeieeiiiieiiieieeeeans 28,000
TFilters ......... Cetereeraiceressenseesssesse 198,000
Piping and connections...........cve0e00e.s 34,000

Total ....cvvvennnns eecccssscscsrssessse
Queen Lane pumping station, 13 acres of
filters; capacity, average, 26,000,000
maximum, 39,000,000 gallons daily.
40 acres of land.....ccvvvevnnnnnnannncnaaeaes 200,000
Receiving basin...eieeeieiiiiireiiiinianaens 54,000
Filters..iieereiiiiiecnenieneennnsecareenasen 472,000
Piping and connections...........cecvuenee. 61,000

Total .veveveinienineieereneconnennnns
«Cambria site; Spring Garden pumping sta-

tion, 30 acres of filters; capacity, aver-

age, 60,000,000; maximum, 90,000,000 gal-

lons daily.

Land now owned by the city.

Receiving basin............ccooiiiiiieeee. $103,000
Filters .oviveiiieeeneeereiienscanscenneeeass 1,030,000
Piping and connections..........c.o0vieve.. 445,000

Total ..iveiriiiinnerirenencnnennonneanns

Frankford pumping station, 10 acres of fil-
ters; capacity, average, 20,000,000; maxi-
mum, 30,000,000 gallons daily.

$317,000

$300,000

$787,000

$1,578,000



20 acres of land.......cevevececiiorannns «eee $20,000
Centrifugal pumps and accessories for lift-

ing water from river to filters.......... 55,000
Filters ..cvieeeniieeeiieerecescnecenencannns 330,000
Piping and conections.........ccoieveiianans 4,000

TOLAL +evvennnnnnreeneeeeeeeennes i eeeees ' 409,000

Total cost of filters with a maximum ca-
pacity of 195,000,000 gallons daily in con-
nection with existing pumping sta-..
7 05 - T $3,391,000

In case the city is unwilling to bring itself to a reasoma-
ble use of water, and insists on wasting water as at present,
the cost will be increased in proportion to the quantity of
water required. The land provided for, however, at Rox-
borough and Queen Lane, is sufficient for the construction
of filters with twice the areas of those estimated for, and
this item would not, therefore, increase with additional fil-
ters on those sites.

The cost of the operation of the filters may be approxi-
mately estimated upon a very liberal basis at $3.50 per
1,000,000 gallons of water filtered, or, for the quantity of
water estimated for, $166,075, annually. This capitaliza-
tion at 5 per cent. amounts to $3,321,500.

‘When additional quantities of water are required, the
capacity of filters at the Belmont, Roxborough and Queen
Lane stations can be increased in connection with those
now estimated for, the areas of land being ample for the
requirements for a long period of years. The capacity
of the filters on the site of the proposed Cambria reservoir,
filtering water from the Spring Garden pumping station.
can also be increased if desired, although the area of land
available is apparently limited, and might not be sufficient
for the ultimate requirements. It will, however, be better
in many ways to get additional water for this district from
the Delaware, instead of from the Schuylkill. Additional

25 :
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filters can be placed on the Delaware- at any point selected
as most suitable for this purpose.

As mentioned earlier in this report, mvestlgat.lons have
not been made to determine the most advantageous point
for taking the Delaware water. In case the water should
be taken at a point immediately below Torresdale, works
for an additional supply of 100,000,000 gallons daily would
cost about $3,000,000, of which $1,100,000 would be re-
quired for filters, as much more for force mains from the
filters to Market street, connecting at various points with
the pipes leading the water to all parts of the city, and
$800,000 would be required for pumps, land and various
accessories.

The total cost of works for securing water in this way
amounts to about $30,000 for every 1,000,000 gallons daily
capacity secured, and the works would be of such a nature
that any considerable part of them could be installed at
nearly the same proportionate cost, and the capacity could
be increased as required at the same rate. I do not con-
sider that such a large additional quantity of water will be
required in the near future, but the estimate is included
that you may know the expense which will be involved in
case the city insist upon having so large a quantity of water
as 300,000,000 gallons or more per day.

Conclusions.

The City of Philadelphia is now using water in a most
wasteful and extravigant manner, and immediate measures
should be taken to check such waste, and to reduce the con-
sumption to a reasonable amount.

It is possible to construct sand filters similar to those in
use at London, Hamburg and many other European cities,
in connection with the existing pumping stations, of suffi-
cient capacity to furnish water for all reasonable require-
ments, for the present population, and for that which may
be expected in the near future.
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‘When larger quantities of water are required, it will be
possible to secure them from the Delaware River by means
of filtration, and to use the water so obtained in connec-
tion with that from the present pumping stations. The
quantity of water which can be secured in this way is prac-
tically unlimited, at least 1,000,000,000 gallons daily beirg
dvailable.

The cost of installing filters with all necessary accesso-
ries to filter an average of 100 gallons of water per day for
every inhabitant in the city, and with a maximum capacity
of 150 gallons per inhabitant per day, amounting to 193,
000,000 gallons daily in all, may be approximately esti-
mated at $3,400,000.
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