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THIRD

ANNUAL MESSAGE

OFFICE OF THE MAYOR, CITY HALL .

Philadelphia, April 4, 1898.

TO THE SELECT AND COMMON COUNCILS

OF THE CITY OF PHILADELPHIA.

GENTLEMEN : In accordance with the provisions of the

Act of Assembly of June 1, 1885, I herewith transmit

to your Honorable Bodies this, my Third 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 Correc-

tion for the year 1897.

FINANCE.

TheAnnual Report of the City Controller shows that the

total receipts of the City from all sources for the year 1897

were $32,683,285.98 and the total expenditures $29,616,-

999.07, showing an excess of receipts over expenditures of

$3,066,286.91. The receipts include the loans that were

negotiated during the year 1897 .

The funded debt of the City January 1, 1898, less the

City Loans held by the Sinking Fund Commission and in-

cluding outstanding warrants, was $39,174,353.75 ; the

funded debt January 1, 1897, less the City Loans held by
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the Sinking Fund Commission and including outstanding

warrants, was $35,479,579.93, showing an increase of total

debt since January 1, 1897, of $3,694,773.82 .

The additions to the funded debt during 1897 were

$5,054,275.00, made up in the following manner : Of the

$6,000,000 Philadelphia and Reading Railroad Subway

Loan of March 15 , 1894, there was issued on account

$2,400,000 ; for the improvement of Delaware avenue

there was issued a loan of $2,000,000 ; for the Refunding

Loan of June 17, 1897, $650,000 and unclaimed matured

loans amounting to $4,275.00 . The amount redeemed dur-

ing the same period was $2,204,600 , making an increase in

the gross funded debt for the year of $2,849,675. Deduct-

ing the City securities held by the Sinking Fund Commis-

sion from this gross funded debt leaves a net funded debt

of $37,939,220.22.

The real estate owned by the City as appraised by the

Board of Revision of Taxes for the year 1898 amounts to

$53,793,669, showing an increase over the appraisement of

January 1, 1897, of $1,018,775 .

It will be seen by the Controller's report that there is an

apparent deficit. This, however, is susceptible of expla-

nation . The appearance of even a seeming deficiency

is misleading and results, in a measure, in affecting

the credit of the City, especially in the minds of those who

do not carefully study the details. The apparent deficiency

is due to the fact that the personal property taxes for 1897,

amounting to $1,031,608.93 and the amount due for

schools, $1,289,934.16 , making a total of $ 2,321,543.09 ,

have not all been paid by the officers of the State to the

City, as required by law, only $600,000 having been re-

mitted, leaving a balance due the City and unpaid at the

time the Controller made his report of $1,721,543.09 .

The same condition has prevailed for years and it is

vicious and unwarranted. In the settlement of the City's
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accounts for the year the absence of the latter sum from the

City Treasury discloses a deficit amounting to $828,325.61 ,

whereas had this money been returned to the City by the

State, as required by law, there would have been a surplus

shown of $893,217.48 . Repeated demands upon the part

of the City Treasurer to the State authorities, urging the

payment of this money, have been made, but up to this time

without avail. From the reports of the State Treasurer it

is shown that there is a balance in the banks of deposit of

over four millions of dollars. There may be some reason

for this delay in payment, but up to this time it has not been

shown. The law under which the City pays this money to

the State requires that immediately upon payment by the

City, the State shall remit the proportionate share to which

the municipality is entitled.

In the matter of the loan of $11,200,000 that was

pending for some time before Councils and defeated ,

it may not be out of place to refresh our memories and

take a retrospective view of the past two years. In

1896 an ordinance was passed providing for the creation of

a loan of $8,000,000 for miscellaneous purposes, and sub-

sequently an ordinance for the creation of another loan of

$3,000,000 for the improvement of the water supply. At

that time the expenditure of money under the items of these

loans was considered of the utmost importance, in so far as

the welfare of the City was concerned . There was little, if

any opposition to the contemplated improvements, and

preparations were at once made by the authorities for the

placing of the loans. The question was raised, however,

by certain parties who contemplated bidding for the same,

as to the right of the City to increase her indebtedness

under the law, it being contended that she had reached the

limit of her power to borrow. To have attempted at that

time to place the loans, with this doubt in the minds of the

people would have resulted in either the City receiving too
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little in the matter of premiums, or perhaps, no bids at all.

By reason of this condition of affairs , a Bill in Equity was

filed by certain citizens in the Court of Common Pleas No.

1, asking that the City be restrained from the creation of

these loans. After argument the Court held that the City

had not reached the limit of her borrowing capacity and

therefore had the right to increase her indebtedness to the

amounts named in the ordinances. It was of the utmost

importance, however, for the credit of the City, to have

this question passed upon by the Supreme Court and an

appeal was taken thereto, and in May last that Court

handed down an opinion deciding that the question would

have to be submitted to a vote of the people before the

City's indebtedness could be increased . This necessitated

waiting until the election in the following November and

at that time, the question having been submitted to a popu-

lar vote, the City, by a majority of 17,475 votes, was

authorized to increase her indebtedness in accordance with

the items enumerated, to the extent of $11,200,000 . From

that date up to a short time since, Councils had this

Loan Bill under consideration. For upwards of three

years the matter received the attention of the people,

and authority came from them in November last,

virtually directing the enactment of an ordinance au-

thorizing the increase of the indebtedness to the amount

of $11,200,000 for the improvements provided for under

the several and distinct items of the bill. In the meantime

a measure introduced into Councils and known as the

Schuylkill Valley Water Company's bill stood in the way

of the passage of an ordinance authorizing said loan .

It has been contended in some directions, that the pas-

sage of the bill authorizing the creation of the loan would

carry with it an appropriation. It is useless to say that this

is not so; the bill simply provided for authority to increase

the indebtedness of the City to the amount of $11,200,00 ,
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and such authority would not have carried with it in any

way an appropriation, or power to expend one penny under

any of the items enumerated. If this Loan bill had passed,

separate bills providing for appropriations under the dif-

ferent items would have been introduced and referred to

the proper committees and unless favorably reported by

them and acted upon favorably. by Councils, the appro-

priations and expenditures could not have been made.

The most urgent and important item under the said

bill was of course, that of $3,700,000 for the im-

provement of our water supply ; this matter is referred

to, however, under the distinct head of the Bureau

of Water. The other items of the so-called Loan bill

provided for the improvement of suburban roads, the

completion of the Boys' High School and the erection

of new school buildings, for building main sewers and the

completion of the Aramingo Canal Sewer, for the building

of a new almshouse, for the abolition of grade crossings on

the line of the Philadelphia and Trenton Railroad , for the

equipment and building of the Philadelphia Museums, for

the building of an art gallery, for a library site and build-

ing, for the extension of Fairmount Park, for the repaving

of streets, tramway streets and intersections and under-

ground work incident thereto , for the building of bridges ,

for the improvement of public parks and squares, for the

purchase of ground and the building of fire and police sta-

tions, and electrical and underground construction, for

grading and repairs to paved streets, curved curbing, re-

surfacing asphalt streets, repairs to bridges, repairs to side-

walks, repairs to ditches and sluices, and for repaving with

an improved pavement small streets, 40 feet or less in width

from house- line to house-line and underground work inci-

dent thereto.

A careful reading of these items, I am sure, must con-

vince every fair minded and progressive man in this com-
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1

munity, that money expended in these directions would

bring great results in so far as the health, safety, comfort,

convenience and enlightenment of our people are con-

cerned.

In order that this measure might receive popular sup-

port, I called about me a Citizens Advisory Committee com-

posed of experienced , progressive business men representing

every interest, and taken from every walk in life. This

committee held many meetings, consulted with members

of Councils (for the committee was appointed to ad-

vise not only with the Executive but the Legislative

branches of the City Government), and they have loyally

given their time and thought to the consideration of this

important bill in its every feature, as affecting the interests

and the welfare of the City.

It was contended a short time since, while this bill was

pending in Councils, that it contained several objectionable

features and that many members who were willing in every

way by legislation to assist in the improvement of the water

supply, could notvote for the bill in its entirety, and to meet

this objection, I submitted a message to Councils calling

upon both branches to disregard all factional considerations

and acting singly for the welfare of the City, to consider

alone that item providing for the improvement of the water

supply, but even then the measure was defeated. I now

call upon your Honorable Bodies to take up, at the earliest

possible moment, the consideration of a loan bill, following

in every particular the features of the original bill. There

should be no opposition to the improvement and filtration

of the water supply, to the improvement of suburban roads,

to the completion of the Boys' High School, the erection of

new school buildings, the improvement of our sewer system,

the abolition of grade crossings, the extension of Fairmount

Park, the common pleasure ground of the people, the re-

paving of our streets, especially the small streets, with im-
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proved pavements, the abatement of the Aramingo Canal

nuisance, the equipment and building of the Philadelphia

Museums, an institution that has already given to our City

an international reputation, nor to the building of an Art

Gallery and a Free Public Library. These last two are

not mere luxuries, as has been intimated in some quarters;

they are for the improvement, refinement and education of

our people and may be a beginning that will ultimately

make our City the art centre of this continent. Public

spirited citizens who have devoted their wealth and time to

the collection of pictures and works of art stand ready,

whenever the opportunities are offered, to present to the

City donations of immense value. Such collections will

call to our City strangers from all over this continent and

also from foreign countries. Even if we are to consider

these matters from the most selfish standpoint, an appropria-

tion made in these directions will bring ample financial re-

turn.

No city can stand still. She must either advance or lose

her position. Philadelphia in the past ten years has pro-

gressed marvellously and to halt her now in her career

would be most disastrous.

I cannot refrain at this time from calling attention to a

gift that has recently been made to the city by a public-

spirited citizen of his beautiful residence on North Broad

street, to be used as a branch of the Free Library. The

gift is to be coupled with a donation of pictures represent-

ing the best examples of American art, amounting in value

to the sum of $400,000.

If the city be generous and broad in her liberality in the

support of such institutions, she will induce generosity upon

the part of her wealthy citizens. These are questions that

should rise above all selfish or personal considerations, and

I appeal to your Honorable Bodies not to deprive this City
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of the opportunity now offered, to secure those improve-

ments that will be of incalculable benefit to our whole peo-

ple and for all time.

DEPARTMENT OF PUBLIC SAFETY.

The report of the Director of the Department of Public

Safety is full of interesting material and worthy of careful

consideration, and I cannot speak too highly of the effi-

ciency and loyalty shown by him in the discharge of his

duty.

Bureau of Police.

The police force is well disciplined, under most excellent

control, and has rendered most efficient service. Your at-

tention is specially called to the fact that in certain sections

of our City an increase in the number of patrolmen is re-

quired, and in the suburban districts, an increase in the

mounted force.

An innovation was made during the past year in the

assignment of a member of the force as a Drill Master,

and already the value of his services is seen and appreciated .

Better accommodations and conveniences should be af-

forded the men in the different station houses . It will be

seen by the report of the Director that 512 men are forced

to occupy "beds in pairs." The station houses should be

made as comfortable and as attractive as possible. Attention

given to this matter will necessarily improve the morale of

the force.

During the summer of 1897 11,719 vacant houses were

under the care of the Bureau of Police, an increase of 1,253

over the year 1896. Of this number but 34 (12 less than in

the
year 1896) were entered and robbed of goods valued at

$14,252. Goods to the amount of $1,388 were recovered .

This gives some idea of the faithful services rendered by

those men who watch during the period of vacation, when

thousands of our citizens are absent from their homes.
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Since my last annual report, I am glad to say that the

question that had been raised as to the right of the City

to appropriate money to the Police and Firemen's Pension

Funds has been decided by the Supreme Court to the effect

that the Municipality may make such appropriations. The

work that these public servants are called upon to perform,

often in the face of impending danger, requires courage and

heroism, and to provide for their families in case of death

and for them personally after a long period of faithful ser-

vice, appeals not only to our sympathy but it is an impera-

tive duty.

In the matter of Meat Inspection a great deal of valuable

work has been done, and consequently much disease pre-

vented. I refer you especially to the Director's report upon

this important branch of the service.

Bureau of Fire.

This Bureau is in a most excellent state of discipline,

The total number of fires during 1897 was 2,427 , being 185

less than during the previous year. The total amount of

loss sustained was $2,680,670, being an increase of $241 ,-

617 over the previous year.

In 1886, after a competitive test between the Rotary and

the Piston types of engines, the former was considered the

best. A few weeks since, another test was made by the

Bureau in the presence of a committee of three citizens, ex-

perienced in these matters, and their report favors the use

of the Piston rather than the Rotary engine. In view of

this fact, I agree with the Director that hereafter the pur-

chase of engines should be made only after a most careful

competitive test.

Anew danger in case of fire has arisen in this City within

a comparatively recent period owing to the erection of very

high buildings. Many of these structures are called fire-

proof, but experience has shown us that in frequent instan-



XIV

ces this is a misnomer, and it is of the utmost importance

that special measures for protection should be provided.

The suggestion that large mains should be laid from the

Delaware river westward to Broad street on Market, Chest-

nut and Arch streets with a pumping station at the Dela-

ware River, and a similar line of mains from the Schuylkill

River eastward to Broad street on the same streets, with a

pumping station at the Schuylkill River, for the purpose of

giving direct pumpage of great volume and force in case of

fire upon those main business thoroughfares, is worthy of

careful consideration .

To show the dangers that are undergone and the hero-

ism that is shown in this branch of the service, it is only

necessary to state that 260 firemen, while in the perform-

ance of their duty, suffered injuries of a more or less serious

nature.

Electrical Bureau.

The Electrical Bureau, as I have taken occasion to say

heretofore in my previous messages is one of the best

equipped and one of the most efficient in this or any other

country. The plant is one of which the City has every

reason to be proud.

Philadelphia, without question, in so far as I have been

able to learn from personal inspection, is the best lighted

City on this Continent. We have 7,119 lamps located in

our streets which furnish not only illumination but provide

safety and security for life and property.

The report of the commission appointed under resolu-

tion of your Honorable Bodies to inquire into the subject

of an Electric Light Plant, to be owned and operated by

the City, referred to in the report of the Director, merits

your most careful attention . The report of the experts

shows that an overhead system would cost $1,562,731 , and

its annual maintenance $583,664.74 ; that an underground
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system would cost $3,475,867 and its annual maintenance

$732,210.18.

Bureau of Health .

The Bureau of Health last year lost by death two of its

members, Dr. Peter D. Keyser, who died on March 9 , 1897,

after a faithful and intelligent service covering a period of

eight years, and Dr. W. H. Ford, who died on October 18 ,

1897, after a like faithful and intelligent service covering a

period of twenty-six years, and let it be borne in mind that

these two officials served without remuneration, save that

which comes from the satisfaction of a public duty loyally

performed.

The vacancies caused by these deaths were filled by the

appointment of James W. Walk, M.D. , on April 9 , 1897,

and George Woodward, M.D., on December 21 , 1897.

The members of the Board of Health cannot be too high-

ly commended for the loyal and efficient services they have

at all times given .

The general health of the City during 1897 was unusual-

ly good. The death rate was 18.72 per 1000 , being the low-

est record for thirteen years. Diphtheria as shown by the

reports prevailed to a greater extent than for several years

past. Scarlet fever had a slight increase in percentage over

the year 1896. There was not one single case of small-

pox in this City during the year, so far as is known, nor

has there been a case since October, 1895. Typhoid fever

caused 401 deaths, one less than during the previous year,

although the number of cases reported was 2,994, an in-

crease of 504. It is generally believed that this increase

was directly due to the use of our drinking water in certain

localities. Dr. Abbott, Chief of the Division of Bacterio-

logy, in a report made by him as to the cause of this in-

crease in these districts, shows proofs of the connection be-

tween the outbreak of typhoid fever in December and the

overflow of the intercepting sewer.
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Accompanied by several officials I made, a short time

since, a personal inspection of the Municipal Hospital, and

I desire to urge upon the attention of your Honorable Bod-

ies the absolute necessity of an immediate appropriation for

its sanitary improvement, especially of the main building,

which, in its present dilapidated condition lacking

proper accommodations, is a disgrace to our civilization and

a reflection upon our humanity. The heating apparatus is

most primitive and the system of ventilation most incom-

plete. On the upper floors, where the sick are confined, the

food is received in and distributed from bath rooms, which

are in close proximity to a double row of water closets.

There are no suitable conveniences for the physicians,

the nurses and those having the care of the patients , but

notwithstanding these unfavorable conditions too much

praise cannot be given to those in charge of the institu-

tion. The cleanliness and the tidiness shown throughout,

spoke in commendation of the care and devotion of those

having the hospital in charge.

The buildings should be enlarged and greater accommo-

dations provided at the earliest possible moment. Owing

to lack of space the authorities are compelled frequently to

have in the same ward patients with scarlet fever as well as

those with measles. This should not be allowed to con-

tinue.

The Board of Health is now carefully preparing plans pro-

viding for the improvement and extension of this hospital ,

which plans will soon be submitted to your Honorable Bod-

ies for consideration . This hospital unfortunately is looked

upon as a pest house and many efforts have been made to re-

move it from its present locality, and so long as this ques-

tion of removal is agitated, just so long will there be uncer-

tainty as to what should be done in the matter of permanent

improvements. This question should be set at rest and

acted upon definitely. It is said by those who know that in-
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stitutions of like character are located in the very centre of

the large cities of Europe. The science of public sanitation

has made such an advance in modern times, that surround-

ing neighborhoods are comparatively safe and free from

contagion. So far as this institution itself is concerned

it has never been shown that the health of the immediate

neighborhood has in any wise been affected by its presence.

As to that dreaded disease small-pox, it would be wise

to erect a separate hospital in some other locality or if

ground could be secured in close proximity to the present

institution, a building with all modern conveniences ready

for any emergency should be constructed .

Bureau of City Property.

The Bureau of City Property should be specially com-

mended for the care given to the public parks. They are

the pleasure grounds of the people, the play grounds of the

children and they should be made as attractive as possible.

The restoration of Independence Hall is making satisfac-

tory progress, and it is hoped that during the coming sum-

mer the work will be completed and that this building so

sacred and historic in its associations will appear as it did

in 1776, during the period of the American Revolution.

Much study has been given to the matter by the officials

having the immediate charge of this important work.

Plans and pictures of the period of the Revolution that

could in any wise throw light upon the matter have been

carefully studied and historical information wherever ob-

tainable has been most diligently sought for, in order that

the restoration may be as close in appearance to the original

structure as possible. Great interest has been shown in

this work by many of our public spirited citizens and to

all those who have assisted us we return our most gen-

erous thanks.
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Bureau of Building Inspection.

The work performed by this Bureau is of the most im-

portant character and I desire to say that it is most intelli-

gently performed in so far as lies within its power.

The building permits for 1897 numbered 8,312 , an in-

crease of 1,092 over the previous year. I call attention to

the statement made by the Director that the appropriations

made to this Bureau for the year 1897 were $49,320 , and

the receipts $39,339.83. The ordinance under which

building permits are granted was enacted a number of years

ago, when the conditions were radically different from what

they are to-day, and a judicious re-adjustment of the

charges would easily make this Bureau self-supporting. An

ordinance has been framed and will be introduced early in

April with this end in view.

To give some idea of the amount of work done by this

Bureau during the year 1897 it is only necessary to state

that the Inspectors made 52,394 visits. The condemnations

amounted to 996, embracing 1,663 buildings.

The ordinance of April 10, 1894, which authorizes the

inspection of elevators, as I said in my last Annual Message,

cannot be carried out because the force of Inspectors is

totally inadequate. In this connection let me say, that it is

estimated that there are about 10,000 elevators already in

this City and but three inspectors. Every precaution should

be taken in the construction of elevators and in view of the

tall office buildings which have been and are now being

erected, such precaution is an absolute necessity for the

safety of our citizens. The most scientific appliances should

be insisted upon, and provision made for frequent and care-

ful inspection.

Bureau of Boiler Inspection.

The total number of boilers inspected bythis Bureau dur-

ing the year 1897 was 3,141 , and a reference to the report
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of the Director will show that the receipts of the Bureau

were $19,908.60, being $3,908.60 in excess of the expenses.

DEPARTMENT OF PUBLIC WORKS.

The Director of the Department of Public Works de-

serves much commendation for his able and conscientious

discharge of his public duties. The immense amount of

work done by this Department cannot be fully appreciated

without a careful study of the Director's report.

Bureau of Gas.

The conduct of this Bureau remained under the con-

trol of the Department of Public Works until the City

leased the same to the United Gas Improvement Company

on November 30 , 1897. Theoperations of the Bureau for

1897 until the lease was entered into, included the finish-

ing of the 3,000,000 cubic feet holder at the Point Breeze

Works, and the completion of Retort House No. 1 at the

Twenty-fifth Ward Works. The total receipts, as reported

for the eleven months to November 30, 1897 , were $3,061,-

391.71 . The gross profits for the eleven months were

$382,662.12 , not taking into account the expenses incident

to betterments and the lighting of public street lamps as

well as the miscellaneous expenses in the matter of the

collection of the charges due the City for the consumption

of gas.

In the matter of the lease of the Gas Works, there are

some facts that I wish to submit at this time. In the be-

ginning of August of last year a proposition was submitted

to me by the United Gas Improvement Company provid-

ing for the leasing of the Gas Works from the City. The

Company offered to expend in the space of three years

$5,000,000 for permanent improvements to bring the

plant up to the requirements of the day, and to pay a large

sum of money annually into the Treasury of the City.
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The principal features of the offer are so well known to

your Honorable Bodies, that it is not worth while to refer

to them specifically. When the proposition was made,

the Company submitted aa number of letters from

prominent citizens and officials of other cities in

which it was conducting its business, showing that

it had given good service and entire satisfaction to

the public. The proposition was also endorsed by

many of our leading business men and had almost the

unanimous support of the newspapers of this City. The

opponents of the measure when it was introduced into

Councils grew bitter in their opposition and in the heat

and excitement incident to the time, statements were made

which were not founded in truth.

The bill passed Councils and then came to me for my

approval or disapproval. Immediately a Bill in Equity

was filed in the Court of Common Pleas No. 4 praying

the Court to restrain the execution of the contract. Pend-

ing the judicial proceedings the matter was held in abey-

After argument the Bill was dismissed, the contract

signed and the company put in possession of the property.

Subsequently the Supreme Court affirmed the decision of

the court below.

ance.

I believe this lease is in the interest of the community.

The Gas Works, under the agreement, can be brought up to

present scientific standards and will turn a much larger

sum of money into the Treasury of the City, than could

have been returned under Municipal management.

In my judgment no Municipality can as successfully con-

duct a manufacturing business as a private corporation.

The constant succession of administrations every four

years, the consequent changes in the heads of departments

and the inability to continue because of these changes, a

settled definite policy looking to one end, must prove to

every thinking man that these conditions greatly interfere
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with the successful operation of any manufacturing enter-

prise. No private business could prosper under such a

system.

For years the complaints of the citizens have been con-

stant in relation to the quality of our gas, and the adminis-

tration has done everything in its power to secure appropria-

tions for the improvement of the works.

In my first annual message I said that the Gas Works

were one of the most valuable assets of the City and called

attention to the fact that the sum of $54,589.59 was all that

had been expended during the year 1895 for permanent im-

provements ; that to keep the works up to the proper stand-

ard, it would be necessary to make greater improvements,

not only in the manufacture, but in the distribution of the

gas, that these improvements would call for large expendi-

tures of money and I further stated that the gas, when it

reached the consumer, was not of the quality that it should

be and there was no need to conceal the truth.

In my last annual message I again called the attention

of Councils to the fact that it would be necessary to expend

large sums of money, not only for the introduction of im-

proved and modern machinery but for the laying of new

and larger mains for the proper distribution of gas and to

further increase the holder capacity.

Our method of distribution was unsatisfactory and

insufficient. I cited as an instance of this, that

in one section of the City, three dimensions of

main were used, the largest being six inches in

diameter, whereas a main of 20 inches in diameter would

be required for the proper distribution of gas throughout

that locality. Similar conditions existed in several other

sections of the City. It was absolutely necessary to secure

large appropriations to make the improvements in the mat-

ter of distribution as required . These facts were ad-

2
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mitted upon every hand ; the question had been most care-

fully considered from every point of view, but we were un-

able to secure the necessary amount of money to

bring about the changes required. The works could not be

kept up to a proper standard under these circumstances

and something had to be done. It was as though we had a

leaky roof which we were constantly patching and repairing

when the necessities of the case required absolutely a new

one. In view of these conditions , when the proposition of

the United Gas Improvement Company was made I deemed

it worthy of consideration . It was endorsed by many lead-

ing business men of this community, by almost the entire

press of the City, and the offer was made by a corporation

with capital, with experience and already in successful op-

eration in many of the cities and towns of the United States.

It was officered and controlled by business men of our

own City, and so organized that it could at once, in case

of lease, take immediate charge of the works. After

two months' careful study of the matter I submitted the

proposition to Councils. Carefully I watched the progress

of the measure through both Chambers and saw nothing to

change the opinion I formed at the time of its original

submission to Councils.

It was of the utmost importance that the lease should be

made with a company so experienced , so organized , so

equipped and so capitalized that there would be no delay

whatever in the continuing of the work in the manufacture

and supply of gas.

To have entered into an agreement with a company

that had to be formed, place its stock and organize would

have resulted perhaps in disastrous delay. In other words

it would have been an experiment with an inexperienced

company or corporation that might have involved the whole

question not only in delay but in annoyance and expen-

sive litigation.
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For reasons best known to those who circulated the re-

ports, it was stated that the Gas Works were to be sold,

and the transaction was frequently referred to as a sale

of the City property.

In my inaugural address I stated that the works should

be put in the highest condition of efficiency, that it would

be true business economy to construct in the old city proper

new mains and provide new methods of distribution ; that

I had been informed by those who professed to know that

the works had not kept pace with the discoveries and im-

provements made in the manufacture of gas. I further

stated, and I have seen no reason since for a change of opin-

ion, that the works should never pass from the absolute con-

trol and ownership of the City. In my first annual mes-

sage forthe year ending December 31 , 1895, I again called

to the attention of Councils the fact that improvements

were urgent, but that the gas works should never pass from

the absolute control and ownership of the City, and in

my second annual message for the year ending December

31, 1896, I again used the same language. I have always

opposed a sale of the Gas Works.

The contract of the City with the United Gas Improve-

ment Company is in no sense of the word a sale, but a lease.

The works have not passed from the control and ownership

of the City, but have been rented for a term of thirty years

with a right reserved in the City, to retake possession of

same at the end of ten years. It was to the best interests

of the City that something should be done and imme-

diately done at the time the proposition was made.

The City, if she so desires, may create a sinking

fund with the money received annally from this com-

pany under the lease, and if it be to her interest ten

years from the date of the said lease to take possession, she

will be in a position to do so and receive at that time a plant

that will have been brought up to date, and that will have
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every improvement known in the manufacture of gas,

thus enabling the Municipalityto conduct the business upon

a profitable basis. The matter is entirely within the dis-

cretion of the people. Thirty years is a long period and

perhaps prior to that time, gas in large cities will not be

used for illuminating purposes.

After a most careful consideration of this matter for

four months, I was clearly of the opinion when I signed

the ordinance that the action of Councils was the proper

solution of the case, and I confidently believe that the

future will prove the wisdom of the position taken .

Bureau of Highways.

Philadelphia is as well paved as any City on this conti-

nent and ten years ago, no one would have predicted the

marvelous progress we have made in the matter of im-

proved pavements. No City on this hemisphere has

ever had pavements laid at so little cost to itself. Officials

from other cities who have visited us have been pronounced

in their praise of the character of our highways. We have

in the aggregate 1,000.36 miles of paved and macadam

streets, of which 316 miles are occupied by Passenger Rail-

way Companies which are compelled to keep and maintain

in order the streets upon which their tracks are laid. We

have 176.35 miles of macadam streets, of which 23 miles

are turnpikes. In addition to the paved and macadam

streets there are 412.64 miles of dirt roads . The work in

the direction of improved streets should not be halted .

The loan bill contained items amounting to $2,550,000,

which money would have been spent in the further im-

provement of our highways.

Improved pavements, so-called , are one of the greatest

inventions of modern times ; they conduce to health and

comfort in that they can be easily kept clean and are com-

paratively noiseless. Every small street in the City at the
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earliest possible moment should receive attention, and ap-

propriations should be made looking toward the laying of

improved pavements. The work done by the City upon

small streets in 1897 covers about 4.55 miles.

Bureau of Street Cleaning.

It gives me pleasure to state that the work of this Bureau

has been performed in a very satisfactory manner. The

total number of complaints of unclean streets from all

sources in 1897 was 2,401 , which is 812 less than during

the prceding year, and it is to be hoped that with care

even this number will be greatly decreased .

The garbage of the City has been collected daily and

disposed of satisfactorily and in a sanitary manner. The

total number of complaints received during the year

amounted to 457, being 754 less than the previous year.

It is stated, and without fear of contradiction, that this work

is not better done in any City on this continent, and from

information received no City has its work done in this re-

gard more economically. The total amount expended last

year for street cleaning and the removal of ashes and the

removal and destruction of garbage was $866,402.62 , the

same character of work in New York costing, according

to their reports, $2,959,085.48, and it must be remembered

that the area of our City is more than twice that of New

York City as it existed prior to the new charter.

There has been criticism in some quarters in relation to

the awarding of the contract for the present year for the

removal and destruction of the garbage, but this criticism

is founded upon information that is erroneous and upon a

misconception of the real facts. The proposals for this

work were opened on November 30th, 1897, and among the

several bidders for the work in the different districts were

the following : The American Product Company,

which bid for the First District, $ 54,200 ; Second
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District, $59,700 ; Third District, $41,800 ; Fourth

District, $93,000 ; Fifth District, $91,800 ; Case &

Peoples, who bid for the First District, $25,000 ;

Second District, $40,000 ; Thirtd District, $40,000 ;

Fourth District, $80,000 ; Fifth District, $84,000 ;

and Horatio P. Connell, who bid for the First District,

$32,000 ; Second District, $39,800 ; Third District, $27,-

000 ; Fourth District, $ 57,000 ; Fifth District, $ 54,000 .

The bids of Mr. Connell were rejected, because of the fact

that he had no plant and gave no evidence that in any rea-

scnable time he would have a plant of sufficient capacity to

meet the requirements.

The contract was awarded to the American Product Com-

pany, which had the contract for the previous year and had

given entire satisfaction . There had been but very few

complaints from any quarter, the method of the destruction

of the garbage was most efficient, and the management of

its business in no wise a nuisance.

The system used by Case & Peoples, the second lowest

bidders, had already been tried in this City and had proved

most ineffectual. A contract had been awarded for the year

1897 for the removal and destruction of garbage in the

Fourth District to The Philadelphia Incinerating Company,

which used this same system. No sooner was the plant in

operation than it gave rise to complaints from the people

living and doing business in the immediate locality. The

Women's Health Protective Association , after careful inves-

tigation of the plant, made a public protest against its fur-

ther continuance. At length the nuisance became so great

that a public meeting was held in the Mayor's office to urge

that some action be taken looking to its early abatement.

At that meeting the parties conducting and controlling

the plant specially requested that a sub-committee of citi-

zens be appointed to confer with them in relation to a

settlement of the matter. An offer was then made by
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them that if the plant were allowed to run for a few days

longer it would be closed down and the nuisance at once

abated . This offer was accepted and the business accord-

ing to the agreement was stopped and the plant abandoned.

So many were the complaints in relation to the plant while

it was running, that to satisfy my own mind as to the

truth, I personally visited it and although I did not enter

the premises I was convinced by reason of the stench

emitted that the complaints were in no wise exaggerated.

When Case & Peoples subsequently put in their bid for

the present year to do the work under the same system ,

these facts were again submitted and a protest entered by

the Women's Health Protective Association against the

awarding of the contract to them. The matter was then

carefully considered in every detail, and it was decided that

there was but one thing under all the circumstances to be

done, if we were to consider the health of the City and

the comfort of the people and that was to award the con-

tract to the American Product Company, the next highest

bidder. This is one of the cases in which the authorities

should exercise their discretion in awarding the contract

not merely to the lowest bidder but to the best and most

responsible bidder.

Bureau of Surveys.

The work under this Bureau is vast and of great import-

ance and a careful study of the report of the Chief Engi-

neer will be found to be most interesting and instructive.

The several contracts for dredging in the Delaware River

have proceeded satisfactorily, and it is expected that

the work will be completed in the latter part of this

year. We will then have a free and uninterrupted channel

of 600 feet in width and 26 feet in depth at mean low water

from the harbor of Philadelphia to the sea. It has been

contended in the past that the obstructions in this river have
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greatly interfered with the commercial prosperity of our

City. With the removal of these obstructions every oppor-

tunity will be given our merchants and enterprising busi-

ness men to restore our commercial supremacy.

The contracts for improving the channel of the Schuyl-

kill River were proceeded with, unfortunately, very slowly,

in a measure due to accidents to the machinery of the con-

tractors, but an improvement has since been shown and the

operations, it is expected, will be completed in a few

months, although not within the time limit.

The work of widening Delaware avenue and the exten-

sion of the City piers is progressing most satisfactorily, and

when completed will provide an avenue 150 feet in width

between Vine and South streets, and will, in every way,

facilitate the commerce and business interests of the City.

It is of the utmost necessity that liberal appropriations

for the construction of main and intercepting sewers should

be made. This is a class of public improvements that is not

sufficiently appreciated by the people, because of the fact

that it is hidden from view, but nothing so conduces to the

health of a community as a complete system of sewers.

One of the most important pieces of engineering work in

the history of the City is the construction of the Pennsyl-

vania avenue Subway and Tunnel, and I am glad to say

that during the past year remarkable progress has been

made towards completion. The judgment of the Chief

Engineer of the Bureau was shown when he originally in-

sisted upon having all the sewers and underground work

constructed before beginning upon the subway proper.

Duringtheprogress of the work there has not been any over-

flow and at no time has the work been interfered with from

that cause. The retaining walls are almost completed, the

excavating shovels are at work and before the end of this

year such progress will have been made that the people will

have an idea of the importance and usefulness of the pro-
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ject. From the beginning of the work until the present

time, the businessof thefirmson the line of theimprovement

has not been interrupted or interfered with. The work inci-

dent to the underpinning and stone masonry has been done

most successfully and scientifically and yet some of the lead-

ing manufacturing interests of the city are located on the

line of this work. I cannot speak too highly of the engi-

neering skill of those having in charge this great improve-

ment. By this enterprise seventeen dangerous grade cross-

ings will be abolished and on Broad street, the main thor-

oughfare running North and South, travel will be uninter-

rupted, and the Green street entrance to Fairmount Park

vastly improved and relieved of many objectionable fea-

tures. During the summer it is expected that Broad street,

from Callowhill to Hamilton street, will be free of all ob-

structions and open to travel.

Bureau of Water.

The total receipts of this Bureau from all sources during

1897 were $2,971,357.52 as compared with $2,879,133.26

for the preceding year, an increase of $92,224.26 . The

expenditures during the year for permanent improvements

and cost of maintenance were $1,665,153.21 . The excess

of receipts over expenditures or the net revenue from this

branch of the City's service was $1,306,204.31 .

In 1887 the total pumpage amounted to 32,426,779,765

gallons against 95,667,466,871 gallons in 1897, an increase

of 63,240,687,106 gallons. In 1887 the consumption per

capita per day was 89 gallons as against 187 gallons in

1897, an increase of 98 gallons per capita per day, or

in other words an average daily consumption during 1897

calculated upon an estimated population of 1,385,734,

of 187 gallons per capita per day, an increase in ten years

of more than 100 per cent.

I think it will be admitted that this is a wasteful and



XXX

extravagant use of water. It is a matter that calls for

immediate consideration . The waste should be stopped

or if it goes on at the present rate, no one can calculate

what the result may be ten years from this date . It shows

what a bountiful supply we have, but it also must con-

vince every thinking man that such waste should not go on

indefinitely. Nothing should be done to restrict the

proper use of water in manufacturing industries, but at

the same time it behooves us to consider immediately some

method which while giving a bounteous supply, will pre-

vent extravagance and wastefulness .

During the past year the relining of the Queen Lane

and New Roxborough Reservoirs was completed and they

both are now in service.

I am glad to report that a recent careful inspection

of the Queen Lane Reservoir, shows that since relining.

it is virtually water tight and is now standing the pres-

sure of the maximum quantity without any perceptible

diminution, save that which results from evaporation .

The Director of the Department calls special attention to

the condition of the Belmont Pumping Station, which he

says at this time is critical ; that the flue system is in a pre-

carious state and liable to collapse at any minute. If this

should occur, all the pumps at this station would be thrown

out of service for several weeks and in thirty-six hours,

all that section of the City west of the Schuylkill River

would be without water. If this occurs, somebody will

be held responsible for negligence and the results might

prove disastrous, and I cannot too earnestly call upon your

Honorable Bodies to provide an appropriation for the im-

provements and repairs there required . Nothing is more

costly than negligence in the making of needed repairs

to machinery, and appropriations at this time should be

provided for the necessary work in this regard required at

Belmont, Queen Lane and Roxborough Pumping Stations.
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The improvement of the water supply is a crying need.

It is a matter that affects the health of every man, woman

and child in this community and should receive immediate

attention, for unless something be done to furnish a pure

healthful supply water, not alone will the City be affected

in so far as its inhabitants are concerned, but the result will

be to keep from our midst strangers and visitors who

at all times add to the wealth of a community. The

fame and reputation of the City depend upon the intelli-

gent settlement of this question. The typhoid fever, prev-

alent here, a short time since, brought us all to a real-

izing sense of the danger that confronts us. If the

City had the money in hand, a wise solution of the ques-

tion would be to bring the water from a pure source in

large aqueducts to this City, but that would require so

vast an expenditure of money that such a plan at present

is practically beyond our reach. Fortunately we have at

this time a plentiful supply of water, which no doubt will

meet the requirements for many years to come provided we

do not draw upon it too extravagantly. The only question

to be settled is as to its quality. Inasmuch as we cannot

bring our supply from a distance, it is a duty incumbent

upon us to make pure and healthful by a system of filtra-

tion that which we have at hand, and I cannot too strongly

nor earnestly appeal to your Honorable Bodies to imme-

diately authorize the creation of a loan , so that an appro-

priation may be made providing for the construction and

maintenance of filtration plants. As soon as the loan is

authorized, the City will be ready through her officials,

having charge of the matter, to submit, as I have already

stated in a special message sent to Councils last February,

a comprehensive plan looking towards the accomplishment

of this object. All that we need now to make our water

wholesome is the construction of filtration plants. Sub-

siding reservoirs go far towards the improvement of the
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water supply and we have accomplished much in that di-

rection, but we must go a step further. We should unite

our efforts to meet this great question intelligently and

give relief at the earliest possible moment. Any unneces-

sary delay is a crime against humanity.

The net profits of the Water Bureau for the year as I

have already stated amounted to $1,306,204.31 . The sum

which the people have authorized to be used for the im-

provement of the water supply is $3,700,000 . In my judg-

ment, this money should be used as far as it will go, in the

construction of sand filtration beds. We have passed be-

yond the time of experimentation . There might be some

question as to whether or not certain mechanical processes

should be used but we have no time now to test them.

There is one process known to nature which will filter

water from any source and that is natural sand filtration.

Wherever practicable, these natural sand filtration beds

should be constructed , in close proximity to our reservoirs,

but in the case of those reservoirs where by reason of the

character of the locality or because of the expense incident

to the purchase of land this system is not feasible, then

the best mechanical process known, to meet the immediate

requirements should be adopted . If this plan be accepted

$3,700,000 will go far towards the solution of this much

vexed question.

There is no need of further delay. Our duty is clear

and imperative and the authority already given to Coun-

cils by the people is broad enough in its scope to give

immediate and permanent relief to this community.

Water is an absolute necessity. The health of our citizens

should be the first consideration, and I firmly believe the

plan above suggested will meet the exigencies of the case.

The reports that have gone abroad in relation to the con-

dition of our water supply have seriously affected the fame

and reputation of the City of Philadelphia, and it becomes
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our duty not only as officials, but as citizens to settle this

question without further delay.

The furnishing of water is to my mind clearly a munici-

pal function. It is not in any sense of the word a manufac-

turing industry. It is simply the distribution of that upon

which life and health depend, and with authority given

by the people themselves to Councils to expend a large

sum of
money for this purpose, there is no excuse to put

this matter off for further consideration . A loan should

be authorized and an appropriation should be made, plans

should be submitted, and contracts immediately awarded

for the doing of the work required. The very moment

two or three districts are supplied with wholesome water

the question will be settled.

DEPARTMENT OF CHARITIES AND CORREC-

TION.

The President and Directors of this Department have

at all times displayed earnest and loyal devotion to the du-

ties of their office. Though serving without remunera-

tion they have given their constant and unremitting care

to the conduct of the Bureaus under their charge.

In my prior messages I have urged that it would be of

great advantage to the Almshouse if it could be removed

from its present situation. The location of such an insti-

tution should be in the suburbs, if possible, in a farming

section.

The Hospital should not be interfered with. Both in-

stitutions, the Almshouse and the Hospital, would be

greatly benefited by their separation .

As I have stated before, it would be a wise measure to

provide for the consolidation of all the Poor Districts in

this county and place them under the direct control of

the Department of Charities and Correction . The Alms-

house at all times is crowded and its accommodations over
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taxed, while some of the poor houses in the outlying dis-

tricts have comparatively but very few inmates, and these

should be used to relieve the overcrowded condition of the

Almshouse proper. A bill was offered in the last Legis-

lature providing for such consolidation
, but unfortunately

it did not succeed in passage; a like bill should be intro-

duce when the Legislature again meets.

At the time of the destruction by fire of the State

Capitol at Harrisburg I appointed a Committee of Citizens

to secure if possible the assent of the State authorities to

the removal of the Capital from Dauphin to Philadelphia

County. Many meetings were held and an effort was made

to arouse public sentiment, but unfortunately success was

not reached. It would be not only a great advantage to

our City but also to legislation to have the seat of the

State Government located here.

Several events of great interest have taken place during

the past year. The Society of the Cincinnati of the State

of Pennsylvania, on May 15, 1897 , dedicated the Wash-

ington Monument, which stands at the Green street en-

trance of Fairmount Park. The statue is imposing, artis-

tic and the finest of its kind in the country. The event

was considered of such importance that the President and

Vice President of the United States and the members of

the Cabinet took part in the ceremonies incident to the

dedication. The whole affair reflected great credit upon

our City.

The opening of the Commercial Museums on June 1 ,

1897, was an event of national interest. This institution

has made rapid growth and its use and importance are

appreciated throughout the length and breadth of this land

and it has already received recognition and commendation

from many foreign visiting Committees. The opening
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ceremonies were most impressive; the President of the

United States and several members of his Cabinet took an

active part in the event.

The statue of Stephen Girard, located on the west side

of the City Hall, was dedicated on the 20th of May, 1897.

The statue is a tribute to the memory of one who as a

merchant and philantropist did much for the advancement

of Philadelphia, and is a worthy recognition of his great

and abundant charity.

These statues add greatly to the adornment of our City.

The Eighteenth National Saengerfest was held in this

City in June, 1897, and continued for three days ; it was one

of the most successful of its kind ever held in this country.

Philadelphia is fast becoming a Convention City and

visiting delegations have been much impressed with that

hospitality that characterizes us as a people.

In conclusion, let me ask the assistance and co-operation

of your Honorable Bodies in all those matters that will

tend to the advancement of our City's interests . Much

can be done to push the City forward and maintain the

progress she has made during the past ten years, but great

results can only be reached when we earnestly and de-

votedly unite our efforts for the accomplishment of the

common good.

I am, respectfully,

CHAS. F. WARWICK,

Mayor.
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ELEVENTH ANNUAL REPORT

OF THE

DEPARTMENT OF PUBLIC WORKS

THOMAS M. THOMPSON, Director.

Philadelphia, January 3, 1898.

HON. CHARLES F. WARWICK,

Mayor of Philadelphia.

Dear Sir: In accordance with Section 1, Article 1, of

the Act of Assembly, entitled, "An Act to provide for the

better government of cities of the first class in this Com-

monwealth," approved June 1st, 1885 , I have the honor

to present the annual report of the Department of Public

Works, for the year ending December 31st, 1897, the same

being the eleventh annual report of the Department.

By reason of the financial stress, the amount of work ac-

tually executed outside of the work on the Pennsylvania

Avenue Subway, has been much less than for several years.

No money has been available for the construction of main

sewers, bridges, or the repaving of streets with improved

pavement, nor for the extension and improvement of the

water system.

In the Loan Bill of $11,200,000 now pending before

Councils, $8,250,000 is set aside for works of various kinds
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in this Department, and as the bill is in a position that ad-

mits of favorable action, it should be taken up without

delay and passed by both branches of Councils.

Appropriations for the year were........

Amount brought forward from previous

$7,691,281 71

years ...... 2,499,400 24

Additional appropriations and transfers ... 5,442,278 99

Total
$15,632,960 94

The expenditures of the year were... $10,102,022 23

Amount carried forward to 1898 .. 4,662,600 27

Amount transferred 173,778 99

694,559 45

༑

Amount merging

Total $15,632,960 94

The lease of the Philadelphia Gas Works to The United

Gas Improvement Co. , which went into effect December

1st, 1897, caused the unexpended balance of the appropria-

tion to the Bureau of Gas, amounting to $483,688.46, to

merge. This amount would have been expended in the

operations of this Bureau, had it continued in existence

during the month of December.

The work of the Department during the past year has

progressed in a satisfactory manner and to the fullest ex-

tent within the limit of appropriations.

A more extensive study than is given in this resume of

the year's work with details of figures and expenditures,

will be found in the elaborate and statistical reports of the

Chiefs of the various Bureaus, which are herewith sub-

mitted.

City Ice Boats.

The three City Ice Boats received the necessary repairs

incident to a winter service, after having been in commis-

sion from January 26th to February 27th, 1897.

Between these dates was the only period that ice formed
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in sufficient thickness and quantity to require the opera-

tion of the boats, and by their efficient service, the channel

of the river was kept open, and at no time during the

winter season was the navigation of the river obstructed

by ice.

$24,991.41 were expended for repairs and general main-

tenance, and the boats are in good condition for service.

$325.68 were received for towage and the sale of old

material, and was paid into the City Treasury.

In view of the satisfactory service given by the electric

light plant and search light, which was placed on Ice Boat

No. 3 during 1896 , it was deemed advisable to place sim-

ilar plants on Boats No. 1 and 2. On April 6th, 1897,

proposals for the work were received and the contract

awarded to the lowest bidder. The work was completed

and plants tested June 28th, 1897. All three boats are

now thoroughly equipped with electric lighting and search

lights .

On June 18th, 1897, Councils, by ordinance, authorized

the Director of the Department of Public Works to place

two of the ice boats at the service of the Pennsylvania

Naval Militia, and appropriated $1,700 for the purpose.

On June 30th boats Nos. 2 and 3 were placed in commis-

sion, and Capt. H. E. Melville, Superintendent of the City

Ice Boats, was directed to report to Mr. Francis Shunk

Brown, Commander. After a successful cruise, the two

boats were returned to their dock at the House of Correc-

tion wharf, on July 12th, and placed out of commission.

At the date of this report, January 3rd, 1898 , Ice Boats

Nos. 1 and 2 are in commission and at work.

The following comparative summary is an abstract of

the work done by the City Ice Boats and of the receipts

and the expense of maintenance during the years 1894-95 ,

1895-96, and 1896-97.
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1894 and 1895 . 1895 and 1896. 1896 and 1897.

No. Tonnage. No. Tonnage. No. Tonnage.

Vessels Outward .... 1 190

Vessels Inward...........

Vessels Assisted..

2 1,925 1 . 648

1 2,511

Totals .. 2 1,925 1 190 2 3,159

Amount received for towage and assistance rendered .....

Amount received for the sale of old material...

Total paid City Treasurer......

18.5 and

1896.

1894 and 1896 and

1895. 1897.

$437 08 $40 00 $321 28

28 12 4 40

$437 08 $68 12 $325 68

1895. 1896 . 1897.

Total amount of warrants drawn....

Deduct Cash paid City Treasurer..

$33,597 71

437 08

$22,767 49 $24,991 41

68 12 325 68

Actual current expenditure…...... $33,160 63 $22,699 37 $24,665 73

Bureau of Gas.

On November 30th, 1897, you advised me that, in pur-

suance of an ordinance of Councils, "authorizing the exe-

cution of a contract with The United Gas Improvement

Co. , its successors and assigns, by the City of Philadelphia,

for the lease to the former of the gas works, street mains,

conduits, pipes, services, meters and other property real and

personal of the latter, used for and in connection with the

manufacture and distribution of gas in the City of Phila-

delphia, for the operation, maintenance, enlargement, ex-

tension and betterment of the same, for the manufacture

and distribution of gas in said City by the said United Gas



Improvement Co., its successors and assigns, and for the

exclusive supply by said lessee and its assigns, of all gas

to be supplied to consumers by or with the consent of said

City during the term of the lease, etc. ," approved Novem-

ber 12th, 1897, you had cxecuted and delivered on the

part of the City, to The United Gas Improvement Co. , its

successors and assigns, a lease and contract in the words

set forth in said ordinance, and instructed me to deliver

immediate possession of the leased property to the repre-

sentatives of The United Gas Improvement Co.

Your instructions were immediately complied with, and

on December 1st, 1897, all property collectively known as

the Philadelphia Gas Works, was placed in possession of

The United Gas Improvement Co., and an itemized

receipt taken for the same.

The execution of the contract and agreement with

The United Gas Improvement Co. severed the relationship

of the employes of the Bureau of Gas with the City ; but,

in order to better protect the interests of the City during

the settlement of accounts and appraisement of the stock,

implements, material, etc. , the services of the following

named employes were retained until December 31st, 1897:

William K. Park, Chief of the Bureau; Alexander J. Mc-

Cleary, Assistant to Chief and General Storekeeper ;

Thomas L. George, Comptroller and General Bookkeeper;

Rudolph McGirr, Paymaster and Chief Clerk at works ;

Charles R. Knowles, general clerk at works ; and John Mc-

Cormick, general clerk at main office.

In this connection, I desire to testify to the efficient and

valuable service of Mr. William K. Park, Chief of the

Bureau of Gas. During his many years of service, both

as chief engineer of the Philadelphia Gas Works under

the management of the Trustees, and also as Chief of the

Bureau of Gas, since its organization in 1887, under the

Act of Assembly approved June 1st, 1885, he has proved
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himself to be a most capable and faithful official, earnest

and ambitious in his desire to serve the City, and highly

respected by all his associates. The City, by his retire-

ment, was deprived of the services of an efficient and ex-

perienced officer.

The operations, expenses and receipts of the Bureau of

Gas herein reported, and referred to in the report of the

Chief of the Bureau, are for a period of eleven months

ending November 30th, 1897.

There were 316,173 tons of coal carbonized, with an

average yield of 4.79 cubic feet of gas to the pound of

coal. The average candle power of the gas manufactured

during the eleven months was 19.09 .

The total output of gas to November 30th, 1897, was

5,564,697,850 cubic feet, which is almost as much as the

entire output of the preceding year.

There were laid 38.35 miles of mains and distributing

pipes, of which 32 miles were of the smaller sizes from

four inches down.

The operations of 1897 included the finishing of the

3,000,000 cubic feet holder at the Point Breeze Works;

and the completion of Retort House No. 1 , at the Twenty-

fifth Ward Works, rebuilt upon the site of the old struc-

ture condemned by the Bureau of Building Inspectors .

The receipts, as reported in detail by the Chief of Bu-

reau for the eleven months to November 30th, 1897, are

as follows:

For gas services, etc.

Coke, tar, etc.

Miscellaneous

Total

$2,754,192 73

300,958 02

6,241 03

$3,061,391 78

The gross profits of the eleven months ending November

30th, 1897 , were $382,646.12 .



11

Under the terms of the lease, The United Gas Im-

provement Co. will collect and pay into the City Treasury

all monies outstanding for gas furnished by the Bureau,

for which bills will be rendered at the quarterly and

monthly periods. At the writing of this report, (January

3d, 1898) , it has paid into the City Treasury $ 245,159.91,

collected during the month of December.

The following tables give the manufacturing and holder

capacities, also the comparative statement of the operations

of the Bureau of Gas during the years 1895 , 1896 , and

to December 1st, 1897.

Manufacturing Capacity.—The following table gives

in detail the capacity of the several works.

Retorts
Total Grand

Works.

Stack

Stacks. per Retorts. Total.

Maximum

Capacity

per Works ,
24 hours.

Total

Maximum

Capacity

24 hours.

Ninth Ward......... 4 150 600

2 194 388

Experimental Bench.......... 3

991 6,600,000

Twenty-first Ward ........... 1

Twenty-fifth Ward.......... 120

2
2

30 30 30 200,000

720 720 5,500,000

Twenty-sixth Ward. 6 144 864 864 8,000,000

20,300,000

The above does not include the plant of the Philadelphia

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

naptha, for maintaining clear pipes about the works.

The following table gives in detail the date of construc-

tion, the location and capacity of all holders :
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Location.
When

Erected.
Dimensions. Capacity. Total.

Feet. Cubic feet.

Ninth Ward Works... 1851 140 x 70 1,000,000

66 1871 140 x 70 1,000,000

66
1844 80 x 60 300,000

.66 1847 80 x 60 300,000 2,600,000

Twenty-fifth Ward Works.... 1876 140 x 105 1,500,000

"6
1876 140 x 70 1,000,000

C "6 "" 1885 140 x 105 1,500,000

" "" 1885 140 x 70 1,000,000

"" 1889 140 x 70 1,000,000 6,000,000

Point Breeze Works... 1852 160 x 90 1,800,000

64 " "" 1897 182 x 115 3,000,000 4,800,000

Twenty-first Ward Works.. 60 x 38 103,000

"" "6
1874 78 x 44 200,000 303,000

Frankford : Frankford avenue

and Buckius street..... 50 x 16 31,000

Frankford : Frankford avenue!

and Buckius street......... 45 x 16 25,000

Frankford : Frankford avenue

and Buckius street ...... 1869 80x 26 130,000 186,000

Bridesburg : Richmond and

Bridge streets .... 1869 60 x 21 59,000 59,000

Ninth and Diamond streets........ 1869 140 x 105

66 1874 140 x 105

1,500,000

1,500,000 (3,000,000

Ninth and Mifflin streets...... 1874 115 x 62

(6 66 86
1890 150 x 84

600,000

1,577,000 2,177,000

Twenty-fifth and Callowhill sts ... 1851 100 x 75 700,000

(6 ""
1888 80 x 42 203,000 903,000

Germantown : Near Wister Sta-

tion, P. & R. R. R.....

Total...........

1870 100 x 60 500,000 500,000

20,528,000
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The following table gives in detail the total Output of Gas and its Distribution during the years 1895, 1896 , and to

December 1 , 1897.

Total Output and Distribution of Gas.

Stock delivered and not paid for, and on hand January 1......

1S95. 1896. * 1897.

Cubic feet. Cubic feet. Cubic feet.

644,294,320 655,074,900 787,387,850

Manufactured. Purchased.

Manufactured and purchased during the year...
1895 2,728,065,000 1,694,687,000
1896 2,997,065,000 1,916,396,000

4,422,752,000 4,913,461,000 4,777,310,000

1897 3,033,153,000 1,744,157,000

Total to be accounted for.... 5,067,046,320 5,568,535,900 5,564,697,850

Delivered to private consumers, for which bills have been rendered ....

Delivered to consumers (bills not rendered) and in holders, December 31 ......

1895. 1896. * 1897.

Cubic feet. Per cent. Cubic feet. Per cent. Cubic feet. Per cent.

2,744,496,900

655,074,900

54.16

12.93
2,945,395,800

787,887,850

52.90

14.14
2,723,360,690

787,301,850

48.94

14,15

1895. 1896. *1897.

Public lighting, etc.

Cubic feet. Per cent. Cubic feet. Per cent . Cubic feet. Per cent.

Bureau of Police........ 23,261,900 00.46

Bureau of Fire.... 17,653,400 00.35

23,792,800

17,421,100

00.43 22,533,100 00.40

00.31 16,173,500 00.30

Bureau of Water....... 3,056,800 00.06 3,026,400 00.05 3,174,200 00.06

Public Buildings.. 26,895,700 00.53 36,468,500 00.66 19,386,300 00.36

Almshouse... 20,113,500 00.40 18,473,900 00.33 13,274,400 00.24

City Property. 3,580,300 00.07 3,529,800 00.06 4,371,500 00.08

Public Squares... 6,621,299 00.13 6,377,742 00.11 5,520,472 00.10

Park Commission..

Schools......

639,900 00.01 651,000 00.01 514,600 00.01

15,964,100 00.31 17,972,800 00.33

Free Libraries.. 996,000 00.01

19,459,900

2,436,100

00.36

00.01 117,786,899 02.32 128,710,042 02.30 106,844,072 01.88

Street lamps .........

Used at works, offices, stations , etc .....

Unaccounted for, leakage, etc ...

520,707,106

26,840,200

1,002,140,315

10.28 545,321,470

00.53 29,074,600

09.80

00.52
526,566,855 09.50

29,678,200 00.53

19.78 1,132,646,138 20.34 1,390,946,273 25.00

Total...
5,067,946,320 100.00 5,568,535,900 100.00 5,561,697,850 100.00

* To Dec. 1 , 1897.

0
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Comparative Statement of the Pipe laid during the years

1895, 1896, and to December 1, 1897.

1895 . 1896. 1897.

Feet. Feet. Feet.

2 inch............. 1,755 922 2,270

3inch..... 7,580 18,556 11,076

4 inch.... 157,534 158,924 157,312

6 inch... 37,517 44,671 31,576

8inch........... 12,904 1,028 24

10 inch........ 368

12 inch......... 8,960

2
4
2
4

16 inch ....

20 inch..

8

28

188

Total..

6,378

*233,046 †224,125 $202,482

1897 equal to 38.35 miles.* 1895 equal to 41.13 miles. † 1896 equal to 42.44 miles.

The following is a summary of the receipts and expen-

ditures for the years 1895 , 1896 , and to Dec. 1 , 1897 .

Comparative Statement of Receipts.

1895

1896

1897

Year. Receipts. Increase.

$3,155,956 47 $12,525 18

3,318,145 08 162,188 61

3,061,391 78

Comparative Statement of Expenditures.

1895 . 1896. 1897.

Current expenses.....

Extensions .....

$2,985,513 >5

54,589 59

$3,229,155 70

322,947 41

$2,799,679 80

116,304 87

Total $3,040,103 44 $3,552,103 11 $2,915,984 67
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Comparative Statement of Operations of the Bureau of Gas

during the Years 1895, 1896, and to Dec. 1, 1897.

Total output.…………………………………….

1895.

Cubic feet.

1896 . 1897.

Cubic feet.. Cubic feet.

4,423,804,000 4,911,967,000 4,777,396.000

¶17,478,000 *19,128,000 c18,934,000

a19,008,000 620,010,000 d19,440 000

Largest production of gas in any 24 hours...

Largest consumption in any 24 hours ...........

*
།
On December 13th and 24th.

a b On December 24th and 24th .

c d On Jan. 28th and Nov. 29th.

Bushels. Bushels. Bushels.

Quantity of coke on hand January 1st......... 117,000 23,000 3,000

Made during the year.... 8 256,889 8,563,290 7,838,442

Total.. 8,373,889 8,586,290 7,841,442

Coke sold during the year............ 4,009,378 3,826,933 3,315,478

Breeze sold during the year.. 1,357,480 1,532,395 1,194,290

Used under retorts.............. 2,460,836 2,685,382 2,767,906

Used under boilers and lime-kilns ....... 428,604 426,710 410,423

In offices, yards and in pipe laying……………….. 94,591 111,870 136,030

On hand December 1 , 1897 . 23,000 3,000 17,315

Total... 8,373,889 8,586,290 7,841,442

1895. 1896. 1897.

Number of meters introduced during year... 6,535 6,698 6,196

Total in use........ 160,082 166,780 172,976

Services introduced during the year..... 7,106 7,082 6,230

Total in use.. 204,126 211,208 217,438

Lights added during the year.... 131,457 139,629 130,950

Total in use............. 2,904,026 3,043,655 3,174,605

Total number of consumers..... 161,245 168,614 174,791

Number of public lamps ........ 21,621 21,614 21,834
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The following table gives the amount of gas consumed

in the several Departments of the City during the past

three years, and for which the Bureau of Gas receives

neither money nor credit :

Quantity of gas burned free in 1895 ... 638,494,005 cubic ft.

Quantity of gas burned free in 1896 ...674,031,512 cubic ft.

Quantity of gas burned free in * 1897..633,410,927 cubic ft.

* Eleven (11 ) months to Dec. 1 , 1897.

Bureau of Highways.

This Bureau has charge of the maintenance and recon-

struction of about 1,415 miles of paved and unpaved high-

ways, and includes all the different kinds of construction

from the dirt road to the Belgian block street with concrete

foundation.

The paved and macadamized streets of the City aggre-

gate 1,002.36 miles, of which 316 miles are occupied by

passenger railway companies. 176.35 miles of the above

are macadam streets , of which 23 miles are turnpikes. In

addition to the paved and macadamstreets, there are 412.64

miles of unpaved streets or dirt roads.

The work of this Bureau during the past year has been

well and satisfactorily done, but has been limited by the

amount appropriated for it. Owing to the small appro-

priation made for street reconstruction, the Department

has not been able to extend the improved pavements as

much as would have been desirable . No appropriation was

made for this purpose, outside of the amount set aside for

repaving small and tramway streets, and for one block of

Mifflin Street, between Broad and Fifteenth streets.

During the year there has been laid by the City 19.40

miles of new paving, 4.63 miles of repaving with improved

pavement, and 14.77 miles of macadam roads have been

built in the suburban district.

The expenditures of the Bureau were $206,949.77 less
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than the preceding year. The appropriations to this Bu-

reau, the amount expended, also a summary of the work

done, will be found in the tables accompanying the report,

and are also set forth in detail in the report of the Acting

Chief of the Bureau.

The appropriation for the maintenance of paved streets

is entirely out of proportion to the demands made upon it.

With the continued increase of street mileage, the appro-

priation allowed for the maintenance is totally inadequate,

making it impossible to keep the streets in such constant

repair, that reconstruction would be required at less fre-

quent intervals.

There were 472,322 square yards of repairs made to

streets and 104,675 square yards of repairs over permit

ditches during the year. This is far in excess of repairs

made during any previous year, yet, notwithstanding the

care exercised to repair the streets most in need, a large

proportion of cobble and rubble paved streets could not

be repaired because of insufficient funds.

The grading of streets continues to be one of the most

important branches of work in the Bureau of Highways.

288 contracts were made, and the unusual amount of

2,373,510 cubic yards of grading was done during the

year, which is 1,234,731 cubic yards in excess of the

amount of work done in 1896. This increase is largely

due to the fact that many builders opened and graded

streets at their own expense, in order to facilitate the pav-

ing of the streets.

The appropriation for the maintenance of unpaved and

macadamized public highways was utilized to the best ad-

vantage. 30,720 tons of broken stone was distributed over

20 miles of road requiring resurfacing. The roads have

received the constant and careful attention of the con-

tractors, and the end of the year just closed finds them in

first class order.
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One of the greatest difficulties we have to contend with

in the maintenance of macadamized highways, is the lia-

bility of washouts in the gutters and along the roadway.

To obviate this, the Department requested Councils to make

an appropriation to provide for placing gutters of granite

block, vitrified brick or cobble or rubble stone on mac-

adamized highways, especially where there are steep

grades. It is to be regretted that Councils made no pro-

vision for this work, for in each case where such gutters

were placed, the roadbed would receive a substantial sup-

port, and the danger from washouts be removed.

The sprinkling of macadamized roads was continued

during the year with equally as good results as during pre-

vious years.

Granite curved curbing has been placed at the intersec-

tion of all streets paved or repaved to the full extent of

the amount appropriated for the purpose. This is such a

decided improvement over the old square corners that it is

to be regretted that Councils do not provide more lib-

erally for this character of work.

No serious breaks occurred to the sewers of the City

during the past year. Systematic and stated inspections

were made of all sewers, and wherever repairs were neces-

sary they were promptly made.

The work of repaving small and tramway streets with

improved pavement, was continued to the extent of the

amount available for the purpose, the work done in 1897

being equal to 4.55 miles. This good work should con-

tinue, and Councils should make liberal appropriations for

the purpose until every small tramway street in the City

is repaved with improved pavement. Viewed from a san-

itary standpoint, more good will result from this character

of work than for an equal expenditure of money for any

other purpose
.

2
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The many bridges of the City are, with few exceptions,

in good condition. A majority of the larger bridges rc- .

ceived special attention and a great many of the minor

bridges in the suburban districts of the City received a

thorough overhauling during the year, at a total cost of

$82,521.71 .

Proposals have been received for reconstructing the

North and South approaches of the Penrose Bridge. Con-

tract for the North approach has been awarded, and that

for the South approach will be awarded as soon as funds

are made available.

There are 332 bridges under the care of the Superin-

tendent of Bridges, and the approximate value of these

structures is about $16,500,000 .

On September 30th, 1897, Mr. Thomas L. Hicks re-

signed as Chief of the Bureau of Highways to assume the

position and duties of Postmaster of the City of Philadel-

phia; and on October 1st, 1897, Mr. William H. Brooks was

appointed Acting Chief of the Bureau of Highways, which

position he still holds pending an examination to be held

by the Civil Service Board, of applicants for the position .

The following tables give comparative statements in de

tail of the work done during the years 1895 , 1896, and

1897, and of the receipts and expenditures of the Bureau

of Highways for the same period .
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Comparative Statement of Work done.

1895. 1896. 1897.

New paving..………………….

Macadamizing (new) ………………………………………..

Grading...................

New footway paving.......

Repairs to paved streets .....

66 66

1.49,515.05 169,832.14 126,864.38 Linear ft.

66,813. 47,199. 78,029.

1,114,823.88 1,138,778.93 2,373,510.84 Cubic yds.

110,086.50 115,478.27 71,657.01 Square yds.

329,598.14 304,481.97 472,322.35

Footways repaved …………………………… .. 19,448.24

Ditches repaved ...........

Gutter stone laid .

Crossing stone laid.

23,071.67 19,651.25

109,860.47 113,658.18 104,675.78

21,462.50 20,252. 34,731.30 Linear ft.

26,437.68 24,090.55 9,330.

"6

" 66

"

Tramway stone laid... 4,397.41

Curbstone reset... 356,687.

2,825.

250,411.29 130,374.

585. 66 ""

+6

Wooden trunks........ 4,972.66 7,263.40 5,225.
"L

Brick and stone drains....... 1,744.50 1,104. 2,098.
"C

Hand railings ..

Broken stone used...

3,125.90 3,029.90

15,964.68 20,708.75 30,720. Tons.

1,583.50
66

Macadamizing (resurfacing) ... 42,920.00 81,641. 110,485. Linear ft.

Curved curb corners...... 28,329.39 23,806.65 19,300.11

Footway, curb and railroad notices

served..... 46,025. 28,755. 17,830.
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Graniteblocks.

Sheetasphalt....

Vitrifiedbricks..

Asphaltblocks.

Macadamizing...

Total..

Graniteblocks..

Sheetasphalt.

Vitrifiedbricks

Granolithic

Slagblock

Total.

SummaryofWorkdoneinImprovedPavements-NewStreets.

1895. 1896. 1897.

SquareYards. LinearFeet. SquareYards. LinearFeet. SquareYards. LinearFeet.

90,090. 28,293. 28,244.75 8,384.50 21,231. 7,218.

110,342. 28,544. 133,995.77 39,236.87 135,848.74 36,209.

131,051. 68,629. 119,011.17 46,484.05 168,852.21 58,983.26

1,309. 795.

146,024. 66,813. 93,773. 47,199. 162,102.72 78,029.

478,816. *193,074. 375,024.69 †141,30442 488,034.67 $180,439.26

ReplacingCobblestonewithImprovedPavements-OldStreets.

1895. 1896. 1897.

SquareYards. LinearFeet. SquareYards. LinearFeet. SquareYards. LinearFeet.

2,977. 1,525. 70,600.16 18,608.29 12,147. 1,694.

2,834. 390. 116,054.18 43,674.90 13,228.92 10,147.

6,901.03 3,795.05 17,153.30 5,208. 5,013.70 5,119.

15,722.10

1,812.

16,561. 6,553.41 7,449.96 3,652.69 4,971.12

983. 1,477.82 785.57 2,688. 2,523.

30,246.13 *23,254.05 211,838.90 †75.726.72 36,730.31 +24,451.12

*1895,Totalamountofnewpaving216,328.C5linearfeet,equal40miles5,128.05

+1896,Totaamountofnewpaving217,031.14linearfeet,equal41miles551.

1897,Totalamountofnewpaving204,893.38linearfeet,equal38miles4,253.

linearfeet.

llnearfeet.

linearfeet.
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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 1897 :

Granite blocks ..

Granite blocks (old blocks relaid) ...

Sheet asphalt ....

Remacadamizing

Total.....

Paving Repaving Total

Linear Feet. Linear Feet. Linear Feet.

1,407.5 . 1.407.5

4,953. 4,953.

8,842.5 8,842.5

300 300.

300 15,203. 15.503.

Equal to 2 miles 4,943 linear feet at an estimated cost

of $35,000 .

Comparative Statement of Receipts .

1895..........

1896 ...

1897 ..

Years. Receipts. Increase. Decrease.

$150,513 24

155,054 06 $4,510 82

135,439 35 19,614 71

Comparative Statement of Expenditures.

Current expenses.

For extensions...

Totals ....

1895 1896 1897

$415,861 82

1,006,796 37

$546,931 82

984,787 23

$579,195 61

745,573 64

$1,422,658 19 $ 1,531,719 5 $1,324,769 28

Board of Highway Supervisors.

During the past year there has been less activity by pri-

vate corporations, owning underground systems, than for

several years past, causing a large decrease in the number
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of permits issued by this Board and a corresponding de-

crease in the money receipts.

During the year 1896, 278 permits were issued for elec-

trical conduits, while during the year 1897 there were but

38 permits issued.

The receipts for the year were $2,380.80, and the ex-

penses $7,328.28 , leaving a deficit of $4,947.48. At the

first glance this would seem to be a loss, but the very fact

of the increased force of the Board being less occupied with

outside orders, has enabled it to accomplish much work

which was left undone in past years, and to make large and

valuable additions to the City's plans, which has more than

compensated for any decrease in receipts.

I beg to refer to a suggestion made in my report of last

year, for the construction of a system of subways within

which all pipes, whether for gas, water or wires, either mu-

nicipal or private, can be placed. Such a system of sub-

ways is absolutely essential in a city the size of Philadel-

phia, and could be made a source of much revenue to the

City.

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 , 1896 , and 1897.

The following is a statement of the number of permits

authorized to be issued for electrical conduits during the

year 1897:

Brush Electric Light Co ...

Edison Electric Light Co .....

Columbia Electric Light Co ..

Penna. Heat, Light and Power Co ..

! Pneumatic Transit Co ....

American T. and T. Co ..

Total

1

21

2

10

1

38
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Transactions of the Board of Highway Supervisors.

Permits authorized to be issued. 1895 1896 1:97

For vaults ...... 18 16 15

For railroad tracks, curves and turnouts ..... 192 113 66

For underground pipes.. 37 17 8

For electrical conduits .......... 81 278 38

For erecting bridges...........

For tunnels ...........

2 1

1

For miscellaneous ....

For awnings...

2 2

360 345 283

Work done bythe Draughtsmen of the Board of Highway

Supervisors.

1895 1896 1897

Plans of iron awnings drawn ...... 360 341 271

New street record plans prepared.... 176 43 92

Blue print plans placed on file......... 167 190 186

Recelpts .......

Expenditures....

Profit to the City..

Receipts and Expenditures.

1895 1896 1897

$10,975 90

4,400 00

$14,351 36 $2,380 80

5,198 93 7,328 28

$6,575 90 $9,155 43 *$1,917 48

* Deficit.

Bureau of Lighting.

The United Gas Improvement Co. , having leased the

Philadelphia Gas Works, it is required by the terms of

the lease to light and maintain the City's gas lamps:

Therefore these lamps, which were formerly under the

immediate charge of the Bureau of Lighting, were trans-

ferred to the said company on December 1st, 1897. Con-
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sequently this report embraces only eleven months of the

year for said lamps.

During the year there was an increase of 1984 public

lamps ; the total number in use on December 31st, 1897,

was 41,930, divided as follows:

*Gas lamps now maintained by The United Gas

Improvement Co ..... 21,834....

Gas lamps supplied from Northern Liberty Gas

Works 92

Gas lamps supplied by Department of Charities

and Correction 239

Gasoline lamps 12,646

Electric lights, under the care of Department of

Public Safety (Electrical Bureau) ... 7,119

Total 41,930

* Until Dec. 1 , 1897 , under the care of the Bureau of Lighting.

Of the above gas lamps, 2,059 of the City's lamps and

111 of those maintained by the Department of Charities

and Correction have been discontinued because of their

proximity to electric lights erected during the year.

On December 31st, 1897, there were in use 12,646 gas-

oline lamps. These are lighted and maintained by the

Pennsylvania Globe Gas Light Co., under contract with

the City, at $21 per lamp per year, and are located gener-

ally in suburban districts, where there are no gas mains

or other means of lighting.

The report of the Chief, which is herewith submitted,

treats in detail of the operation of this Bureau.

The following comparative statement shows the number

of gas and gasoline lamps, and the expenditures of the

Bureau of Lighting during the years 1895 , 1896 and 1897.
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1895. 1896. 1897.

No. Cost. No. Cost. No. Cost.

Gaslampsundercharge
of Bureau of Light-

ing 21,621 $202.518 33

Gasoline lamps ............ 11,538 238,728 66

21,614

11,604

$202,383 82

242,371 86

21,831 $19,931 48

12,646 256,114 18

Gas lamps supplied by

the Northern Liberty

Gas Company. 130 3,268 07 128 2,592 85 92 2,325 47

Gaslampsundercharge
of Bureau of Correc-

tion 239 239 239

Total 33,528 $444,545 06 33585, $447,48 53 34,811 $452,371 13

* Cost for 11 months.

Not lighted because of proximity to electric lights-18 5, 4,182 ; 1896 , 2,411 ; 1897 , 2,059 .

The above table shows an increase of 220 gas lamps

and 1,042 gasoline lamps over the number in use in 1896 .

Bureau of Street Cleaning.

The work of this branch of the City service has been per-

formed in an eminently satisfactory manner, as is evi-

denced by the decrease in the number of complaints re-

ceived during the year, and the generally clean condition

of our streets. The total number of complaints from all

sources was 2,401 , which is 812 less than during the pre-

ceding year. The garbage of the city has been collected

daily and disposed of in a satisfactory and sanitary manner.

The total number of complaints received during the year,

of garbage neglected, was 457, an average of less than

two per day for the year, and 754 less than the previous

year.

Never in the history of the city has this work been better

done; and we have every assurance that under the con-

tracts for the year 1898 it will be done equally as well if

not better. The equipment provided by the contractors

for this very difficult and highly important municipal work

is not surpassed by any city in this country.
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During the year, there have been cleaned 131,377 miles

of streets and 446,232 inlets. There were collected and

removed from buildings, 668,358 loads of ashes and other

Idry refuse, at a cost to the city for the work of $517,735 .

There were also collected and disposed of 162,874 loads

of kitchen garbage and 9,796 dead animals, at a cost of

$321,310.

The contract price for cleaning streets, collecting and re-

moving ashes, etc. , during the year 1898, is $ 545,451, an

increase of $24,857 over the contract price of the preced-

ing year; and the contract price for the collection and dis-

posal of garbage during the year 1898 is $ 7,500 in excess

of the amount it cost in 1897. In both instances the in-

crease in the cost of the work is owing to the rapid growth

of the city and the increased work required of the con-

tractors, but I am still of the opinion, as stated in my pre- .

vious reports, that if legislation could be effected to per-

mit the making of contracts for this work for a period not

exceeding five years, the work could be done still better,

and at less aggregate cost, than under the present system of

one year contracts.

From year to year the public expects a higher standard

in the cleanliness of streets, consequently our specifications

this year have been drawn in stronger terms than ever, and

many more streets will be required to be cleaned daily,

than has been done heretofore.

One of the drawbacks to street cleaning, which we have

in this city to-day, is the constant and unrestrained viola-

tion of the ordinance forbidding the throwing of paper

and other waste material into the streets. This could, in a

great measure, be prevented by securing the co-operation

of the police, and arresting anyone detected in thus vic-

lating the law. Still another drawback is, the overfilling

of ash receptacles, and the placing of waste paper on top

of them, from which it is blown by the first wind, and
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scattered over the street surface, thereby causing the streets

to present an untidy appearance.

The so called sprinkling of streets by private contract

has been very unsatisfactory, there being but little judg-

ment exercised by the contractors in this work, for, in

many instances, the streets, instead of being sprinkled , are

deluged with water. The remedy for this trouble is to

specify by ordinance, or in contract, the size of meshes to

be used in the sprinkler for discharging water, so that the

streets will be sufficiently sprayed to lay the dust. An or-

dinance governing this matter, and compelling the con-

tractors to use only such wagons and sprinklers as should

be approved by the Department of Public Works, was pre-

pared and sent to Councils during the year, but thus far

no definite action has been taken upon it.

It would be a great convenience to all business houses,

as well as those who have occasion to drive upon the streets,

if Councils would appropriate a sufficient sum to provide

for the removal of snow from the streets in the business

centre of the city. Allowing it to remain on the streets,

it quickly becomes ice through continual thawing and

freezing, and forms hillocks of ice which are not only dis-

agreeable but dangerous to those driving ; furthermore,

while the snow and ice are on the streets they cannot be

properly cleaned, and the dirt accumulates, and, after a

continuous thaw, the streets present a filthy appearance

until such time as they can be cleaned.

The following is a statement in detail of the operations

of the Bureau of Street Cleaning during the year 1897,

also the totals for the years 1895 and 1896 :
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TotalWorkduringtheYear1897.

CLEANED. REMOVED.

DISTRICTS.
NUMBEROFLOADS.

Snow

Number

ofCom-

plaintsof

allkinds.

Squares. Inlets. Crossings.
Market

fromFire

Number

ofDead
Houses. Plugs. Animals.

Dirt. Ashes. Garbage.

First.......... 276,817 101,966 42,050 457 2,260 1,892 39,541 127,314 28,050 331

Second 296,913 111,900 45,954 1,209 2,721 1,992 46,446 109,720 31,191 878

Third 178,826 42,299 16,100 254 1,050 1,447 13,909 97,228 21,152 228

Fourth. 364,515 122,248 38,242 329 2,967 99,046 207,656 46,741 537

Fifth.. 175,65) 48,97; 50,541 418 1,498 18,179 126,410 35,740 424

Sixth 21,140 15,843 3,089 1,205 11,155 3

Totals,1897. 1,313,770 446,232 196,267 1,920 7,983 9,796 228,276 668,358 162,871 2,401

Totals,1896. 1,178,757 476,351 163,152 1,536 10,034 10,315 235,681 625,228 152,729 3,213

Totals,1895. 881,664 553,501 397,738 1,54624,525 10,295 235,866 620,065 136,513 5,028

ThetotalexpensesoftheBureauofStreetCleaningfortheyear1897were$866,402,62,
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Bureau of Surveys.

The amount and importance of the work of the Bureau

of Surveys can be gathered from the report of the Chief

Engineer, of which this report is necessarily a brief ex-

tract.

The expenditures of the Bureau of Surveys during the

past year were $2,827,790.27, of which $2,582,519.61

was expended for permanent improvements. The receipts

of the Bureau from all sources were $145,085.58.

Main Sewers. As no appropriation was made until late

in the year for the construction of main sewers, and as all

such sewers previously authorized had been completed, no

work of this character was done.

Councils by ordinance, approved November 4th, 1897,

authorized the construction of four main sewers, and trans-

ferred from other items to the main sewer item a sufficient

sum of money to cover the cost of their construction . Pro-

posals for the work of construction were received on No-

vember 16, 1897, the work promptly placed under con-

tract and the contractors ordered to proceed with it at once.

It is a source of regret that Councils have not provided

more liberally for the construction of main sewers. Build-

ing operations in various sections of the city have been

very active, improvements have been pushed far beyond

the line which, a few years ago, marked the division be-

tween the city and farms, but these improvements must be

halted, unless adequate means for drainage are provided.

Main sewers are urgently needed in the southern part

of the City, in the First and Twenty-sixth Wards ; also

in the wards west of the Schuylkill river and in the north-

eastern section of the City. To build the main sewers

listed for construction-all of which are necessary for the

health and proper development of the City—will require

an appropriation of at least $2,000,000 .

The needs for the following systems were all referred to
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in previous reports, and under the personal supervision

of the Chief Engineer of Bureau of Surveys, plans for

their extension have been prepared, and are only awaiting

the necessary legislation in order to enable us to commence

work.

Aramingo Canal System. The main stems of this sys-

tem have been practically completed and are in active

service. The outlet of the sewer in Aramingo Canal at

Norris Street should be extended from the present ter-

minus to the bulkhead line of the Delaware River. Pro-

vision is made for this extension in the proposed loan , and

the work will be commenced as soon as the necessary legis-

lation is enacted.

Wingohocking System. This systemshould be extended

to Mt. Airy, in order to provide proper drainage for this

section of the city, which is rapidly improving. The con-

struction of the main branch north of Eighteenth street

and Fisher's Lane, is absolutely necessary, as the increase

in sewage makes the condition of the East branch of the

Wingohocking Creek worse each year. The sewer should

also be extended from its present terminus near Eleventh

street to Fifth street.

Frankford Intercepting System. In my previous report

I called attention to the importance of providing a proper

system of drainage for the district of Frankford . Plans

for the drainage of this entire section have been prepared,

with a view to giving permanent relief and to provide for

efficient disposal of the sewage. The work will be expen-

sive, but the money so used will result in a rapid develop-

ment and important improvements in this section of the

city-consequently, bringing adequate return for the out-

lay.

Intercepting System. The extension of the many stems

of the intercepting system in territory tributary to it, is

more important than ever, and is emphasized by the recent
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agitation of the pollution of the water supply taken from

the Schuylkill River.

In several sections of the Manayunk district there are

numerous streets which discharge their surface drainage

into old water courses and thence into the Schuylkill River.

This matter has been taken up by the Bureau of Health,

and an ordinance to authorize the extension of the inter-

cepting sewers through various streets was prepared by the

Bureau of Surveys and sent to Councils over a year ago.

The matter is still in the hands of Councils' Committee,

awaiting an appropriation .

Plans for the extension of other main intercepting sys-

tems have been prepared, and their construction is of an

importance that should not be underestimated . They are

referred to in detail in the report of the Chief Engineer.

Cohocksink System. The reconstruction of the Co-

hocksink Sewer on Randolph street, was continued to a

point north of Oxford street, joining a section that had

been previously reconstructed . During the past year two

breaks occurred in the old Cohocksink Sewer, one on Mont-

gomery avenue, west of Darien street, and another on

Eleventh street, south of Diamond street. No serious

damage was caused by either break, and prompt repairs

were made. Breaks in this old sewer are frequent, and the

Department will utilize the money appropriated for repairs

to main sewers in 1898, in reconstructing such sections of

this sewer as are known to be in poor condition.

Branch Sewers. During the year 25.20 miles of branch

sewers were constructed by the city, and under private

contract 6.16 miles. Eight contracts were made for the

construction and reconstruction of inlets, not included in

sewer contracts, under which 643 inlets were built or re-

built, 4,664.52 feet of granite curbing placed, and 9,162

feet of lateral sewer connections built.

Bridges. As stated in my previous report, an appro-
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priation of $400,000 was made in December, 1896 , for the

construction of the Gray's Ferry Bridge across the Schuyl-

kill River. No other bridges were authorized during 1897.

The city is rapidly growing, and demands are constantly

made for better facilities for communicating between built

up sections. There are a number of important bridges for

which there has been a popular demand for some time ;

these bridges should be built at once, but in the absence

of appropriation the Department has been unable to satisfy

the demand, consequently the list of urgent bridges in-

creases yearly.

While the amount set aside in the proposed loan for the

construction of bridges will complete several important im-

provements, it will require an annual appropriation of

large sums to meet the requirements of the city's develop-

ment. Bridges absolutely necessary and which should be

constructed at once would require an expenditure of more

than $2,000,000.

During the year Bridge street draw-bridge over Frank-

ford Creek, in the Twenty-third and Twenty-fifth Wards,

was completed. This is the only draw-bridge in the City

operated by electricity.

Gray's Ferry Bridge over the Schuylkill River in the

Twenty-sixth and Twenty-seventh Wards.-Work on this

long discussed and much desired structure has been begun

under plans approved by the proper authorities. Proposals

for the masonry substructure were received July 20th,

1897, and the contract awarded to the Jutte and Foley Co. ,

for the sum of $235,733.04. The contract was promptly

executed, and notice to begin work was issued to take effect

August 16th 1897, time for completion as per contract, ten

months; limit of contract, $250,000. At the date of this

report (January 3d, 1898) about 33 per cent. of the total

work included in the contract for the masonry substruc-

ture has been completed. The superstructure will be of
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steel, and the bridge and approaches will be 1,910 feet

long, extending from near Thirty-sixth street on the East

side of the Schuylkill River, to the intersection of Forty-

seventh street and Gray's Ferry road, on the west

side ; and the estimated cost of the whole structure is

$475,000.

Pennsylvania Avenue Subway.-In the history of the

abolishment of dangerous grade crossings in our great

cities, there has probably been no work of such magnitude,

or covering so many engineering difficulties, as that of

lowering the tracks of the Philadelphia and Reading Rail-

way on Pennsylvania avenue, in the proposed subway and

tunnel.

Immediately upon the passage of the ordinance of Coun-

cils authorizing the construction of the work, by which

seventeen dangerous grade crossings are to be abolished

and the entrance to Fairomunt Park relieved of many ob-

jectionable features, Mr. George S. Webster, Chief En-

gineer of Bureau of Surveys, with his assistants, began the

preparation of the necessary plans to carry out the work;

and within a few months the Department received bids and

placed under contract the entire system of sewers required

to drain the depression made by lowering the tracks some

twenty-five feet below their present level. None of the

former sewers were of a sufficient depth to meet the new

conditions and entirely new sewers had to be constructed .

The entire sewerage system has been completed, and em-

braces more than three and a half (3 ) miles of sewers,

generally from twenty (20) to forty (40) feet beneath the

surface of the street.

At the time the plans for the sewers were prepared , the

work of preparing the detail plans for the construction of

the subway and tunnel, and making the connections to the

various industrial establishments, was begun, and pushed

3
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rapidly. Separate studies were required of each connec-.

tion, in order to secure a satisfactory and economical ar-

rangement.

After the prearation of all general and detail drawings

and specifications, proposals for the greater part of the

work were received on May 12th, 1896, contracts awarded,

and the work was actively begun in the month of August,

1896, and has been vigorously prosecuted.

Substantial progress has been made on the construction,

and the magnitude of the work can best be understood by

reference to the following figures :

Total earth and rock excavation ..... 438,475 cubic yards.

Total masonry laid ….. 111,132 cubic yards.

Temporary track laid... 7½ miles.

Average number of men employed by contractors .

The summary of the work is as follows:

575

The temporary track system completed on Hamilton and

Callowhill streets, and on Pennsylvania avenue, from

Tenth to Twenty-fifth streets ; temporary tracks on north

side of Pennsylvania avenue in progress ; temporary

freight sheds completed .

The retaining walls are for the most part completed ;

underpinning, except on Thirteenth street, completed ;

north tunnel wall completed ; south tunnel wall about one-

half completed ; bridge abutments west of Thirteenth

street completed,with three exceptions, two of which are

almost finished ; core removed between Thirteenth and

Fifteenth streets, except under tracks on Pennsylvania ave-

nue, and east half of Broad street.

The report of the Chief Engineer gives detailed and

interesting descriptions of the work planned, and of its

progress under the contracts already made.

Delaware and Schuylkill rivers :-Contracts Nos. 3 and

4, for improving the channel of the Schuylkill river, and

which were in force at the beginning of the year, were
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proceeded with, but owing to several delays caused by ac-

cidents to machinery of the contractors, the amount of

work dones was not so great as might have been desired.

The contractors have now placed additional machinery

upon the site, and it is expected that the work under these

two contracts will be completed in the early part of the

year 1898.

Work under the several contracts for dredging in the

Delaware River has proceeded satisfactorily. Large quan-

tities of materials, consisting of rock, mud and sand have

been removed, and it is expected that all the work of

dredging now under contract, will be completed in the

autumn of 1898.

The completion of this work will give a free and un-

interrupted channel six hundred feet wide and twenty-

six feet deep at mean low water, from the harbor of Phila-

delphia to the sea.

Widening of Delaware avenue and extension of City

piers The City appropriated to the Delaware avenue im-

provement, the sum of $1,500,000 . The Board of Di-

rectors of City Trusts, in order to combine with the City

in this improvement set aside the sum of $650,000 for

the purpose, and entered into an agreement with the City

to pay this sum on City contracts for bulkhead, sewers

and other underground structures.

The plans for the work being completed, and approved

by the proper authorities, proposals, after public adver-

tisement, were received August 19, 1897, and the con-

tracts promptly awarded as follows : Contract No. 7, con-

sists of the construction of the bulkhead between Vine

and South streets. Contract No. 5, embraces the sewers

on Delaware avenue, between Market and Vine streets,

and on Market street. Contract No. 6, embraces the sewers

on Delaware avenue and adjacent streets, between Market

and South streets.
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Notice to begin work on the bulkhead, was issued to

the contractor on September 22d, and on the sewers, on

October 6, 1897. The work was promptly started, and

is progressing satisfactorily, and when completed, will give

to the City an avenue one hundred and fifty feet in width,

between Vine and South streets, and will greatly facilitate

the commerce and business interests of the City.

Plans were prepared for the widening and extension

of the piers at Chestnut street and Arch street. The

work was advertised for, and proposals received Novem-

ber 1, 1897, and contracts awarded promptly. For the

extension of the pier at Race street, a new application

has been made, and it is now in the hands of the Com-

mittee of the Board of Port Wardens.

Plans are now being prepared for buildings enclosing

the decks of the Arch and Chestnut streets peirs, and it

is the intention of the Department, to construct a pavilion

on the outer end of the upper deck of the Chestnut street

pier.

Testing Laboratory : A number of improvements have

been added to the laboratory during the past year, and

more work was accomplished than during any previous

year.

Numerous tests have been made of stone, brick, asphalt

and other construction materials , either in the laboratory

or under the supervision of this branch of the service.

All cement used in the Department is tested for fineness,

time of setting, specific gravity, expansion, tensile strength ,

both neat, and with standard sand.

The importance of the tests made by this branch of

the City service has been fully demonstrated, and its use-

fullness can be greatly extended by the introduction of

additional apparatus.

The Board of Surveyors and Regulators, consisting of

the Chief Engineer and the thirteen District Surveyors,
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held thirty meetings during the year, six of which were

road day meetings, at which 182 plans were acted upon.

Four hundred and ninety-two references from the Survey

Committee were received, acted upon, and reported back

to Committee. Thirty-eight plans showing changes in

street railways were approved, and 144 revisions of the

City plan confirmed .

During the year, the Board has completed the revision

and changing of street names. No less than 1,800 names

were changed or adjusted, which work was performed by

the various ward sub-committees, and finally, after nu-

merous meetings of the full Board, the changes were ap-

proved February 23 , 1897 .

Objections by citizens were made to the change in name

of some streets, but nearly all of the objections have been

overcome by subsequent ordinances restoring the old names

or altering new ones to 125 streets, a small percentage of

the total.

District Surveyors-The following is a summary of the

receipts and expenditures of the District Surveyors for

the year 1897, and in totals for the years 1895 and 1896 :
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SummaryofReceiptsandExpensesofDistrictSurveyors.

D
i
s
t
r
i
c
t

.

Surveyors.

Cash

Receipts.

Creditfor

workdone

forthe

City.

EXPENSES.

Total

Credit.

Salaries.
Payof Miscella-

Assistants.neous.

Balance

profit

tothe

Profittothe

Cityin Increase.Decrease.

Total. City.
1896.

1ThomasDaly $5,85581 $6,40675 $12,26256 $3,00000 $5,18929$1,82761 $10,0169. $2,24563 $7,20341

2Chas.W.Close..

$1,95778

6,20179 5,79463 11,99642 3,00000 6,3000 1,29979 10,59979 1,39663 1,06957 $32706

3Wm.C.Cranmer..... 6,01097 9,57346 15,58443 3,00000 9,16994 2,01492 14,18486 1,39957 4,83947

4FritsBloch.... 4,16457 8,54107 12,70564 3,00000 6,18996 1,61004 10,80000 1,90564 6,07660

3,43990

4,17096

5WalterBrinton.... 10,98836 8,95934 19,91770 3,00000 7,55598 2,34402 12,90000 7,04770 6,91602 13168

6JosephMercer....... 10,26611 9,66958 19,93569 3,00000 8,33991 2,60009 13,91000 5,99569 19,85966 13,86397

7Wm.K.Carlile..... 5,03839 6,35095 11,38934 3,00000 4,62929 1,53936 9,16865 2,22069 3,01567 79498

8C.A.Sundstrom... 3,32233 14,24206 17,56139 3,00000 10,69992 2,49951 16,19923 1,36516 1,70100 33881

9Jos.C.Wagner........ 8,75198 11,37472 20,12970 3,00000 11,16400 1,83600 16,0000 4,12970 4,92568 79598

10Ino.H.Webster,Jr. 7,89497 9,18947 17,08441 3,00000 7,79325 2,87703 13,67028 3,41416 5,87531 2,46115

11Jos.Johnson..... 16,93411 10,12268 27,05679 3,00000 9,46463 2,33537 14,8000 12,25679 8,31875

12J.H.Gillingham.....

3,90804

10,19328 1384729 24,04057 3,00000 9,2599 1,53933 13,79929 10,24128 7,47843 2,76285

13H.M.Fuller. 11,89531 5,69264 17,57795 3,00000 8,54162 2,5535 14,09512 3,48283 7,69375 4,21092

Total $107,51098 $119,76164 $227,27562$39,00000 $104,29775$26,87640 $170,17115 $57,10147 $85,00632 $7,12963$35,03448

Total1896.

Total1895.

122,83979

151,08145

132,83047 255,6702639,00000 108,63398 23,02996| 170,66391

152,69371 303,7751639,00000 112,81653 25,03258 176,84911

85,00632

126,92605

126,92605 4,8910346,81376

202,52717 7,2367682,83788
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Registry Division.

The following is a comparative summary of the opera-

tions of the Registry Division of the Bureau of Surveys

during the years 1895, 1896 and 1897:

1895. 1896. 1897.

Number ofcertificates registered owners issued ...

Number issued for use ofthe Law Department.......

Receipts from certificates of registered owners ........

13,620 13,770 12,700

498 569 732

$3,381 00 $3,432 50 $3,173 00

Number oforiginal lots plotted ...... 13,103 13,269 14,319

Number of transfers registered.... 26,978 29,026 30,848

Number of plans made for use of City Departments ,

Bureaus , etc ………………………. 305 494 481

Number of examinations of registry plan books made

by the public..... 30,490 35,673 36,737

Number of descriptions of property filed for registry...... 39,680 42,690 43,108

Number oftitles perfected ...... 2,215 2,560 2,516

Number of certificates of legal opening of streets issued

to Bureaus, etc........... 2,794 3,141 2,945

Number of certificates of registered owners in munici-

pal lien cases for Law Department..... 2,854 2,177 2,356

In the matter of renewing worn out registry plan books,

good results have been accomplished, but not what the

necessities of the case require. Of equal importance with

the renewal of plan books, is the renewal of worn out

topographical sectional plans of the City. Owing to the

inadequacy of the force, no men could be placed upon

this work until the month of September-consequently

but few plans have been renewed.

The rapidity with which these plans and books are wear-

ing out, is due to the increased use (about fifty per cent.

in the past ten years) ; and as they are wearing out faster

than renewal takes place, the public good warrants an

increase in the force engaged upon this work.

The following tables give a comparative summary of the

operations of the Bureau of Surveys, in the active con-
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struction of work ; also , the receipts and expenditures dur-

ing the years 1895, 1896 and 1897 :

Comparative Summary of Main, Branch and Private Sewers,

and Bridges built during the years 1895, 1896 and 1897.

1895. 1896. 1897.

No.
Linear

Feet.
No.

Linear

Feet.
No.

Linear

Feet.

Bridges 16 6 2............ .........

Intercepting sewer (section) ........ 5 9,865

Intercepting sewer connections... 2 5,990 1 413

Main sewers.. 22 25,012 2 12,671

Branch sewers..... 328 224,693 294 116,633 200 133,072

Private sewers....... 109 59,181 94 44,611 96 32,576

Subway sewers ..... 5 13,886 4 2,328

Delaware avenue sewers......... 1 360

Total...... 485 *332,637 398 †179,905 304 $168,749

* 1895 equal to 62.97 miles. † 1896 equal to 34.07 miles . 1897 equal to 31.94 miles .

Comparative Statement of Work upen Bridges during the

Years 1895, 1896, 1897.

Finished .....

Begun

Authorized

Planned.......

1895.

1896........

1897.

1895. 1896. 1897.

16 6 2

5

1
0

1 3

1 1

8 8 11

Comparative Statement of Receipts.

Year. Receipts
of Bureau.

Receipts
of District

Surveyors.

·

Total. Decrease .

$62,585 17

58,558 70

37,574 6')

$151,081 45

122,839 79

107,510 98

$213,666 62

181,398 49

145,085 58

$32,268 13

36,312 91
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Comparative Statement of Expenditures.

Current expenses.............

For extensions....

Total...

18 5. 1896. 1897.

$246,404 34 $245,951 48 $245,270 66

1,610,347 65 896,641 45 2,582,519 61

$1,856,751 99 $1,142,592 93 $2,827,790 27

Bureau of Water.

The total receipts of the Bureau of Water from all

sources in 1897, were $2,971,357.52 , as compared with

the preceding year of $2,879,133.26 , an increase of $92 ,-

224.26. The expenditures during the past year both for

permanent improvements and cost of maintenance were

$1,665,153.21 . The excess of receipts over all expendi-

tures, or the net revenue from this branch of the City

service was $1,306,204.31.

The total number of gallons of water pumped was

95,667,466,871 . The average daily pumpage was 262 ,-

102,616 gallons, an increase of 22,513,457 gallons daily

over that of the previous year.

One of the notable features of the reports of this Bu-

reau, is the increase in the quantity of water pumped.

Compared with the report of ten years ago, we have the

following :

1897 ...

1887 .....

Increase
.

Total pumpage

gallons.

Capita per day.

gallons.

95,667,466,871 187

32,426,779,765 89

9863,240,687,106

The average daily consumption during the year 1897,

calculated upon an estimated population of 1,385,734 , is

187 gallons per capita, per day, an increase over 1887 ,

as shown in the above table, of 98 gallons per capita

per day, or an increase of more than 100 per cent. in

ten years.



42

No one will pretend to believe that this represents water

actually consumed for either household or manufacturing

purposes, but on the contrary we are forced to the belief

that it indicates a wasteful and extravagant use of water.

As stated in my previous report, the waste of water is a

municipal sin; a remedy for this evil can certainly be

found, and Councils should give the matter immediate

consideration, and by proper legislation, put the Depart-

ment in a position to keep the use of water within reason-

able bounds. Unless some action is taken at an early

day to restrict the waste of water, it will be practically

impossible to keep up the daily supply in time of greatest

consumption.

During the year, the relining of the Queen Lane and

new Roxborough Reservoirs was completed, and both

these reservoirs are now in service. The appropriation

for this work was made prior to 1897.

The other reservoirs of the City have been kept in good

repair. The dam at Fairmount received some temporary

repairs, but it will very soon require additional repairs

of a more extensvie and permanent character. Repairs

have been made at Fairmount and other pumping stations,

as far as the funds available would permit.

The report of Frank L. Hand, General Superintendent

(Appendix B), which accompanies the report of the Chief

of Bureau of Water, refers in detail to all repairs made,

and also enumerates the requirements of the several pump-

ing stations, to place them in proper condition to meet the

demands made upon them.

The distribution system has been improved by the laying

of 30.6 miles of distributing mains, making an agrregate

of 1,242.7 miles of water pipe now in use.

The construction of the Pennsylvania Avenue Subway,

necessitated the lowering of several of our large distri-

buting mains, so as to carry them under the Subway.
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This work was done without inconvenience to the public

and in a most satisfactory manner.

No appropriation was made to the Bureau of Water

by Councils during the past year, either for extensions

or permanent improvements consequently but little work,

other than a few minor repairs, has been accomplished .

The efficiency of this important branch of the municipal

service is handicapped by the lack of sufficient appropria-

toins to make the required repairs to the boilers and ma-

chinery of the several pumping stations, and to provide

additional pumping facilities to meet the increasing de-

mands made upon some of our stations.

At the date of this report-January 3, 1898-Belmont

Pumping Station is in a critical condition. The flue sys-

tem is in a precarious state, and liable to collapse at any

moment. Should this occur, all the pumps at this station

would be thrown out of service for several weeks, and in

thirty-six hours all that section of the City west of the

Schuylkill river would be without water.

The boilers at this station are in need of repairs, but

as they are all required to run the pumps, their services

cannot be dispensed with for a longer time than a day

or two, and even for that period, only one can be spared

at a time. It is imperative that some action be taken at

once to provide for additional boilers, boiler house and

stack at this station, as under existing conditions it will

be impossible for the Department to meet the increasing

demands which will be made upon this overworked station

during 1898.

At this writing I have prepared, and will forward to

you with the request that you transmit the same to Coun-

cils, a communication calling the attention of those bodies

to the condition of affairs at Belmont, Queen Lane and

Roxborough Pumping Stations, also at Belmont and Rox-

borough Auxiliary Stations, requesting that they make
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sufficient appropriation to cover the cost of some urgent

and necessary repairs to the present machinery, and also

to provide better facilities at these stations in order to

meet the pressing demands made upon them; and it is to

be hoped that for the efficiency of the service, they will

give the matter immediate attention and make the appro-

priation asked for.

Of the several schemes presented by private corpora-

tions for a future water supply, none seemed to have met

with favor except that of the Schuylkill Valley Water

Co. The bill of this company is now pending before the

upper branch of the municipal legislature.

The City of Philadelphia should always hold absolute

control over its water supply, and resist any and every

scheme which seeks to put this essential public function

in the hands of a private concern .

A plentiful and pure water supply is essential, and the

necessity for an intelligent and prompt decision upon this

important subject, is imperative. The question of a new

source of water supply has received careful consideration,

and the Department is prepared, and can , within any

reasonable time, present a comprehensive plan for a future

supply for the City. But the fact that it would take years

of time, and the expenditure of very large sums of money

to bring us a new supply, has forced me to the conclusion

that filtration, which could be easily and economically

introduced at once, is the proper method to adopt under

present conditions, for the purification of the water sup-

plied to our citizens.

The Loan Bill now pending before Councils, and which

provides $3,700,000 for the improvement of our water

supply, should be taken up at the earliest possible moment,

and pressed to passage in both branches of Councils. If

this is done, it will place in the hands of the Department,
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the means for the betterment of the water supply of our

City.

As no appropriations were made during the past year

to meet the recommendations suggested in my previous

report, for the improvement of this branch of the public

service, the conditions remain the same as they were a

year ago, except that they are more urgent, owing to the

increasing demands made upon the service .

I therefore again renew the recommendations made in

my report for 1896, and urge that some action be taken

at once to provide for the following :

A new reservoir for West Philadelphia District.

Belmont Pumping Station-Eight new boilers, boiler

house and stack. This is imperative for the reasons pre-

viously stated in this report.

A new engine house for the No. 4 Worthington pump

at this station. At present it has only a temporary cover-

ing of boards to protect it from the weather.

New 3,000,000 gallon pump at the Belmont High

Service Statoin. The engine at this station was constructed

over thirty years ago, and is required to be run night and

day throughout the entire year ; owing to its age , it is in

a precarious condition, and should it for any reason be

thrown out of service, the district supplied by it will be

deprived of water.

Queen Lane Pumping Station.-A new 48-inch pump-

ing main from this station to the Queen Lane Reservoir.

The four engines at this station are required to deliver

water through one 48-inch main to the reservoir. This

increases both the pressure on the pumps, and the cost

of pumpage, and should this main for any reason be thrown

out of service, we would be compelled to supply the dis-

trict now cared for by this station, by direct pumpage

from the Spring Garden Pumping Station, thus crippling

our facilities for keeping the East Park Reservoir full.
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Coal shed and tunnel.-All the coal used at this station,

we are compelled to haul from the Wissahickon Station ,

on the Philadelphia and Reading Railway, at a cost of

25 cents per ton, and this extra expense to the City, dur-

ing the year 1897, amounted to $7,563 . This extra cost

could be saved annually in the expenditures of this station,

if proper facilities were provided for the delivery of coal.

Relocation of the suction mains from the river to the

Queen Lane Pumping Station. A recent examination of

the pumps at this station , reveals the fact that there are

fractures in each of the 12 pump chambers, and the break-

ing of these parts is due largely to the admission of air

into the suction mains, causing severe strain to be brought

upon the pumps and the pumping main. I would there-

fore urge that these pipes be laid at a lower level.

Roxborough Pumping Station.—The section of the City

supplied with water from this station, has outgrown the

supply, and additional facilities are required to meet the

increasing demands for water, to wit, a new 10,000,000

gallon triple expansion pump, eight new boilers, boiler

house and stack.

A new 5,000,000 gallon pump at the high service sta-

tion. The same condition exists at this high service sta-

tion as at the auxiliary station at Belmont, and provision

should be made at once to relieve the overworked engine,

and to meet any emergency which may arise.

Spring Garden Pumping Station . Additional storage

capacity for coal should be provided at this station.

Fairmount Pumping Station.-A portion of the roof

covering the wheel house at this station is in a deplorable

conditon, leaking at every rainfall. It should be repaired

at once, in order to protect the machinery housed therein.

A new reservoir to connect with the Wentz Farm Reser-

voir, to aid in furnishing an adequate supply of water

to the northeastern section of the City.
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Additional large distributing mains should be laid in

various parts of the City, in order to meet the increasing

demand for water.

All the above, and many minor needs, are absolutely

necessary, and it is important that money should be pro-

vided for the work.

The following tables give the number and types of

engines, the locations and capacities of reservoirs, and a

comparative summary of the operations of the Bureau of

Water; also, receipts and expenditures for the years 1895,

1896 and 1897:
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Statement of the Number and Type of Engines and their

Several Aggregate Capacities at the Various Stations.

PUMPING STATION.
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TYPE OF ENGINE.
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Total.

Old Station

S
p
r
i
n
g

G
a
r
d
e
n

.

66

"

66 11

NewStation
+6 46 10

66

" ""
1
6
7
9
1
4
0
2
3

5 Compound Rotary.. 20,000,000

Simpson's Compound Rotary 10,000,000

Marine Compound Rotary.. 20,000,000
8 Worthington Duplex.. 10,000,000

Gaskill 20,000,000
Worthington Duplex..... 15,000,000

Holly
46

66
15,000,000

30,000,000

30,000,000 170,000,000

Queen Lane...
"6 6

66 66

16 ""

Belmont..
(6

46

เ

1
8
3
4

1
2
3
4

Southwark
+6

20,000,000
2

"C

"L

20,000,000

20,000,000

20,000,000 80,000,000

Worthington Duplex.. 5,000,00046
5,000,000

66 66
8,000,000

66 16
20,000,000 38,000,000

Belmont Auxiliary.......
66

1
2 1

2 Snow.
Worthington .. 2,000,000

500,000 2.500,000

Roxborough...........

66

1
2
3

Southwark

Worthington Duplex.....

12,000,000

5,000,000

7,500,000 24,500,000

Roxborough Auxiliary..

Mt. Airy...........

1 Worthington............ 5,000,000 5,000,000

46

66

Chestnut Hill.
66 "6

Frankford
66

New House...

F
a
i
r
m
o
u
n
t

.

66 64

66 ແ

"6 66

Old 66

""

"6 66

1
2
3

1
2

1
2
3

1
3
4
5
7
8
σ

Davidson..... 1,000,000
66

1,000,000

Knowles 1,000,000 3,000,000

Knowles...

Worthington Duplex ..

250,000

500,000 750,000

Marine Compound Rotary. 10,000,000

Corliss Compound Rotary ... 10,000,000
Southwark Rotary . 22,000,000 42,000,000

Turbine Wheels... 2,000,000
16

5,330,000
66 แ

5,330,000
"

5,330,000
"

5,100,000
66 "6

5,100,000

9
66 "6

5,100,000 33,290,000

Total .......................... 399,040,000

1
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StatementoftheLocation,DateofCompletion,Elevation,andCapacityoftheCity'sReservoirs.

NameofReservoir. Location.
Dateof

Completion.

Height
aboveCity

Datum.

Capacity

ingallons.

ReservoirNo.1. 1815

"6 662 1821

"C 66 3.. 1827
Fairmount.

66 4,Section1....
EastFairmountPark. 94feet.

1835
26,350,000

66 "6 "6 1836

66 663... 1836

Section1. 1852

Lehigh..Section2.. SixthandLehighavenue.. land 114 66 28,910,000

Section3.. 1871

SpringGarden.

Corinthian

Twenty-sixthandMasterstreets..

CorinthianavenueandPoplarstreet...

1844 120"6 12,950,000

1852 12066 37,341.400

Section1 1887 62,738,000

EastPark.

QueenLane

Section2....

Section3........

NorthBasin.

SouthBasin..

EastFairmountPark.. 1888 133 66 3'6,100,000

1889 319,480,000

Thirty-thirdstreetandQueenlane....... 1894 238 66
205,620,000

177,480,000

...

Frankford.

Belmont.....
MountAiry

Roxborough.

NorthBasin..

SouthBasin...
NewRoxborough

Manatawnatanks-2.

ChestnutHilltank.

OxfordTurnpikeandComlystreet...

WestFairmountPark..

1877 167" 36,046,000

1870 21266 39,758,000

Allen'slaneandMowerstreet,Germantown. 1851 363 " 4,546,000

RidgeandShawmontavenues.. 1866 366 66 1,838,000

PortRoyalavenueandAnnstreet.... 1893 414"6
71,594,000

75,438,000

ManatawnaandRidgeavenues. 1878 44266 107,000

BelmontStandPipe.

HartwellavenueandChestnutHillRailroad,ChestnutHill..

WestFairmountPark

1860 481. 52,000

1835 14866 106,000

RoxboroughStandPipe. PortRoyalavenueandAnnstreet... 1895 490 (6 106,00

Total. 1,417,860,400
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Comparative Statement of Pumpagefor the Years 1895, 1896

and 1897.

Pumpage.

Pumped to reservoirs.....

1895.

Gallons.

1896.

Gallons.

1897.

Gallons.

78,775,849,104 87,693,642,529 95,667,466,871

Equal to gallons pumped 100 feet high 132,0 10,954,195 161,776,711,713 187,371,927,277

NOTE. The "pumped to reservoir," etc. , includes

1,668,275,750 gallons of repumpage to higher levels at

Mt. Airy, Roxborough and Belmont Auxiliary Stations.

This deducted from the total pumped , gives 93,999,191,121

gallons as the total consumption.

The cost of pumpage is calculated on the total pumpage,

and the consumption per capita on the smaller quantity.

1895.

Gallons.

1896 .

Gallons.

1897.

Gallons.

Pumped by water-power....

Pumped by steam-power...........

7,587,193,211 8,959,846,128 7,590,276,532

71,188,655,893 78,733,796,401 88,077,190,339

Largest quantity pumped in 24 hours.

Smallest quantity pumped in 24 hours.

258,838,527 286,955,648 319,216,876

133,916,719 72,143,883 261,009,818

Average daily

Average consump-
tion in galls. per

consumption.
capita per day, es- Increase of

Year.
timatingthe pop-
ulation at*

Increase

per capita

perday.

Gallons. Gallons. Gallons. Gallons.

Cost per

1,000,000 gallons
pumped 100 ft.

high.

1895 213,202,777 160.3

1896 235,596,614

1897 257,532,030

172.5

187

6,381,670,823

8,409,347,349

7,770,830,162

2.2 3.69

12.2 3.43

13.3 3.16

* 1895-1,329,957 estimated.

1896-1,367,815 estimated.

1897-1,385,734 estimated .

The cost of pumping one million gallons lifted one

hundred feet high was $3.16, or 27 cents less than in the

previous year.

About eight per cent. of the total pumpage was by water-power, the turbine wheels

using......

To pump..... ......

227,708,295,960 gallons.

7,590,276,532
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AComparativeStatementoftheTotalPipeLaidandofotherWorkdoneduringtheYears1895,

1896and1897.

1895.

1896.

1897.

PIPELAID.

*PIPEFIREHYDRANTSPLACED

RELAID. INPOSITION.

SUBSTITUTFDFOR

DEFECTIVEHYDRANTS.

YEAR. EQUALTO.

Fire

Hydrants

inuse.

New

WaterAt-

tachments.

FEET.

Miles. Feet. Feet. NewStyleOldStyle.Total.NewStyleOldStyle.Total.

209,295 393,375 31,063 902 902 379 383 10,038 10,410

196,839 37 1,479 71,189
732

1 733 384 6 390 10,624 7,860

161,810 30 3,410 45,902 566 560 256 4 260 11,101 7,618

Totalpipelald,1,242miles,3,711linearfeet. *Addsnothingtofeetinground.
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Comparative Statement of Receipts and Expenditures for the

years 1895, 1896, and 1897.

Receipts.

1895. 1896 . 1897.

Receipts from water rents.... $2,367,057 60 $2,441,583 95 $2,528,008 69

"6 (C
fractional rent . 166,713 87 193,684 38 181,248 87

"" "
water pipes...………………………… 161,285 14 131,602 69 142,217 77

66 "6
City Solicitor's office....... 46,994 07 43,806 52 53,517 84

66 ""
penalties .......... 37,498 56 36,417 98 35,184 08

66 "6
delinquent rent............ 28,920 75 19,132 75 19,559 00

"" 66
Chief Engineer's office... 11,676 44 4,875 91 3,564 08

""
searches..... 5,539 25 5,633 50 5,243 25

1
5 แ

delinquent penalties....... 4,171 49 2,295 58 2,813 94

Total...... $2,829,857 17 $2,879,133 26 $2,971,357 52

Expenditures.

1885 . 1886. 1897.

Current expenses..

For extensions....

$1,509,902 97

387,322 23

$1,307,696 40

517,914 49

$1,354,642 90

310,510 31

Total . $1,897,225 20 $1,825,610 89 $1,665,153 21

Director's Office.

The work of the Director's Office, incident to the cur-

rent business, has been conducted with regularity, and

all matters of whatever nature have received prompt at-

tention, and I desire to commend the Chief Clerk, and

his assistants, for the careful and satisfactory manner in

which the multitudinous duties of the office have been

performed.
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SUMMARY OF APPROPRIATIONS, EXPENDITURES, RECEIPTS, ETC., OF THE DEPARTMENT OF PUBLIC WORKS,

DURING THE YEAR 1897, AND TOTALS FOR THE YEARS 1895 AND 1896 .

Bureaus.
Appropria-

Balance

available
tion for

1897.
from previous

years.

Additional

appropria-
tions and

transfers.

Total.

Number

of

Warrants

Drawn.

AMOUNT OF WARRANTS DRAWN.

Current

Expenses.

Transfers

From.

Balance

Available,
1898 .

Total.
Amount

Merging.
Receipts.

Extensions. Total.

Number of

employes
Dec. 31,

1897.

Director's Office ....

City Ice Boats....

Gas .

$27,320 00 $47 00

32,400 00

2,983,683 00

Highways.

Board of Highway Supervisors ..

Lighting

1,246,155,71

$34,184 43

280,815 45

468,581 99

193,700 00

$27,367 00

32,400 00

3,486,454 42

1,720,671 16

211 $24,560 34 $24,560 34

190 24,991 41

1,314 2,812,461 09

3,486 579,195 64

24,991 41

$2,500 00

5,530 00

$103,522 88

745,573 64

2,915,983 97

1,324,769 28

86,781 99

71,600 00 $294,329 06

$27,060 34

30,521 41

3,002,765 96

1,690,698 31

*

471,490 00 3,250 00

Street Cleaning.. 871,814 00

Surveys.. 938,760 00 1,792,125 94 4,406,000 00

474,740 CO

871,814 00

7,136,885 94

260

474

4,818

439,533 78

866,402 62

245,270 66

12,837 35

2,582,519 61

452,371 13

866,402 62

2,827,790 27

3,250 00

4,117 00

4,298,682 69

455,621 13

870,519 62

7,126,472 96

19,118 87

1,294 38

10,412 98

$306 66

1,878 59

483,688 463,061,391 78

29,972 82 135,439 35

2,380 80

50 64

9

$325 68 9

1,720

112

10

2

14

District Surveyors. It

Water... 1,119,654 00 392,274 42 370,700 00 1,882,628 42 2,794 1,354,612 90 310,510 31 1,665,153 21 69,588 52 1,734,741 73 147,886 69

145,085 58

107,510 98

2,971,357 52

292

13

926

Total 1897..

Total 1896..

Total 1895..

$7,691,281 71 $2,499,400 24 $5,442,278 99 $15,632,960 94

$6,568,591 59 $2,399,549 78 $3,375,128 91 $12,343,270 28

$6,870,710 42 $2,722,630 15 $2,983,362 78 $12,576,703 35

* Included in the appropriation and in the expenditures of the Bureau of Highways.

13,547 $6,347,058 44 $3,754,963 79 $10,102,022 23 $173,778 99 $4,662,600 27 $14,938,401 49

13,632 $6,409,416 46 $3,072,032 65 $9,481,449 11 $478,803 51 $2,399,519 78 $12,359,802 40

† Included in the appropriation and in the expenditures of the Bureau of Surveys.

Expenses and receipts for eleven months.

$694,559 45 $6,423,542 33 3,107

12,931 $6,610,641 36 $2,734,721 32 $9,345,362 68 $447,254 07 $2,499,400 24 $12,292,016 99 $51,253 29 $6,548,346 00 3,336

$216,900 95 $6,361,533 19 3,499

1
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The following is a comparative statement of the expen-

ditures of the Director's Office during the years 1895 ,

1896 and 1897 :

Item. 1895 . 1896. 1897.

1 Salaries. $17,790 00 $18,690 00 $20,195 00

2 Keep ofhorses ........ 487 50 750 00 1,400 00

3 Printing, stationery, etc....... 2,499 74 2,318 38 2,543 81

4 Expenses attending investigation of fil-
tration .. 421 50

Total........ $20,777 24 $21,758 38 $24,560 34

Receipts and Expenditures.-The appropriations, expen-

ditures and receipts of the Department for the year 1897,

are set out in the following table in details by Bureaus,

and also in totals for the years 1895 and 1896 :
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As the suggestions and recommendations, made a year

ago have not been met, either by appropriation or legis-

lative action, they are here repeated .

I would respectfully urge that more liberal appropria-

tions be made, both for maintenance and permanent im-

provements.

Highways. An ordinance should be passed requiring

all owners of property to have six-inch granite curb set

upon all streets hereafter, prior to paving or repaving.

More liberal appropriation for the substitution of granite

curved curbing in place of the old fashioned square cor-

ners. The importance of larger appropriations for the

maintenance of macadam roads ; also for repairing and

painting bridges.

The necessity of an appropriation for repaving with im-

proved pavement, streets not occupied by passenger rail-

way tracks ; also for the repaving of tramway streets.

Street Cleaning. The importance of an ordinance pro-

viding an appropriation for the removal of snow from

streets in the business centre of the City.

That legislation be obtained authorizing the Department

to award contracts for the cleaning of streets and the

collection and disposal of garbage, for a period of three

or five
years.

Surveys. The importance of liberal appropriations for

the extension of the main and intercepting sewer systems,

and for the construction of bridges. Both these works

are of paramount importance, and should receive the im-

mediate attention of Councils.

Water. The necessity of immediate action upon a plan

for the future water supply of the City.

Liberal appropriations for the extension and repairs to

the several pumping stations and reservoirs.

Laying additoinal large mains for the improvement of

the system of distribution .
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Extension of the water supply system to Fox Chase.

All of the suggestions herein stated, are for the im-

provement of the public service, and their importance re-

quire that early action be taken upon them .

Appropriations, 1898.

The following is an abstract from the ordinance making

an appropriation to this Department for the year 1898,

with a statement of balances available from previous years

for work ordered and for which contracts are executed :

Annual

Bureaus.
Appropriation
for the yaar

1898.

Balance

Available from

previous years.

Total.

Director's Office....... $24,707 00 $24,707 00

City Ice Boats ........ 32,400 00 32,400 00

Highways... 1,090,474 62 $294,329 06 1,334,803 68

Lighting . 275,980 (0 275,980 00

Street Cleaning........ 909,533 00 909,533 00

Surveys...... 621,260 00 4,298,682 69 4,919,942 69

Water 1,068,843 40 69,588 52 1,138,431 92

Total $1,023,198 02 $4,662,600 27 $8,685,798 29

In concluding this report, I desire to mention the

hearty co-operation of the Chiefs of the several Bureaus,

and their fidelity, in the discharge of their responsible

duties ; and to thank you for the confidence and assistance

you have always given me.

Very truly yours,

THOMAS M. THOMPSON,

Director.
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ANNUAL REPORT

OF THE

BUREAU OF WATER
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Eleventh Annual Report of the Bureau of Water.

Ninety-sixth Annual Report of Operations Connected with

the City Water Supply.

Philadelphia, January 26, 1898.

THOMAS M. THOMPSON, ESQ. ,

Director, Dept. of Public Works .

SIR: The water service of this City is in critical con-

dition.

Between continued starvation on the one hand, and

enormously increasing waste on the other, it is made to

appear, as stated in your report of 7th October last, that

"we are compelled to negotiate with corporations and in-

"dividuals, to secure for the citizens of Philadelphia a

"pure and abundant supply of water."

As a matter of fact the City holds in her own hands

the key to the solution of her water problem.

As stated in my report to you of 25th September last :

"The City has, at its doors, an ample supply of water for

"the freest possible use of all our citizens, for at least

"a generation or two to come, and our present machinery,

"with the possible exception of our distribution system ,

"will be ample for handling it for years to come.

6
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"All we need is means for preventing waste, and means

"for filtering the water.

"Given these, and the present supply is all that can be

"desired , both as to quality and as to quantity.

"Both of these objects can be secured at a cost not ex-

"ceeding, perhaps, ten million dollars total, and the needed

"improvement can be made gradually, defraying the ex-

"pense out of the surplus earnings of this Bureau, which

"now amount to about one million dollars* annually.

"To launch out into contracts with private corporations,

"binding the City to the annual payment of millions of

"dollars for fifty years, for facilities which the City does

"not want, would, therefore, appear absolutely inexcu-

"sable."

Increase of Consumption.

The following table and diagram show how enormously

our consumption of water has increased, amounting, in

1897 , to 215 gallons per head per day, more than half

of which was wasted.

Year.

Daily consumption

of water.

Gallons.

Total. Per Capita.

1860...

1870...

1880.....

1890.........

1897.

Population .†

565,529 20,398,198 36

674,022 36,6 2,625 54

847,170 57,693,719 68

1,046,964 137,736,703 132

1,200,000 257,500,000 215

* The excess of earnings over current expenses, from 1892 to 1896 inclusive, averaged

$1,469,356 per annum . For 1897, it was about $1,560,000.

†The populations used in the table and diagram for the years 1860 , 1870, 1880 and 1890

are those given by the U. S. Census, and that for 1897 is estimated from the census data.

The figures thus obtained for the population are lower than those generally used in

previous reports and in other portions of this report.
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AVERAGE CONSUMPTION OF WATER, PHILADELPHIA.*

Continued Starvation.

In its efforts to grapple with the rapidly increasing con-

sumption of water, the Bureau, although earning annu-

ally, for the City, about a millions dollars net above its

expenses, has been and still is handicapped by the refusal

of all appropriations for extensions and improvements,

except for repair of reservoirs, as witness the following

statement ;

* To avoid danger of exaggeration , the dotted line showing the estimated increase of

consumption between 1897 and 1920 is projected in the same direction as the line between

1890 and 197, although the rest of the diagram shows that the rate of increase itself

increases. The dotted line therefore represents a conservative estimate ; and , as pointed

out in my report for 1895 , such estimates are dangerous. The dotted line must, there-

fore, be taken with this reservation . It is owing to the insufficiency of such estimates

that the increases in our reservotr capacity , advocated some years ago as promising

relieffrom our troubles, have failed to bring that relief.
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FOR EXTENSIONS AND IMPROVEMENTS OTHER THAN REPAIRS OF

Yeur.

18J6....

1897..

1898 .

RESERVOIRS.

.....

Estimates . Appropriations .

$2,835,150

3,327,750

....... 3,863,750

$1,000*

0

As a consequence of this, and of the increasing waste

of water, the consumption has again overtaken our pump-

ing capacity; and there will, almost certainly, be a shortage

of water at many points during the coming year.

Increasing Waste.

In my first annual report (that for 1895) I said : " I

"regard the diminution of waste as the first and most press-

"ing duty of this Bureau."

At that time the principal apparent evils resulting from

waste of water were the annually recurring fear of water

famine, the necessity of pumping almost continuously and

without regard to the condition of the river, continual

demands for money to build and operate new machinery

and new reservoirs for pumping and storing wasted water,

and the almost prohibitory cost of any comprehensive

scheme for the improvement of the supply.

Now, however, by reason of our continued and increased

waste of water, the City is threatened with the loss of

control of her water works.

The Remedy.

The remedy is simple. The waste must be stopped by

making it to the interest of each consumer to avoid waste,

at the same time encouraging him to the fullest and freest

use of water. This can be done by the general introduc-

tion of water meters.

For the purchase of telephones. Owing to fear of infringement of patents , the

telephones were not purchased, and the appropriation merged.
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Meters will injure those, and those only, who are now

taking more than they pay for, shifting the burden upon

the community.

Householders can take all the water they want for the

most liberal domestic use and for every luxury except

waste, and yet reduce their bills below the present schedule

charges, which necessarily saddle the careful and con-

scientious with the wastefulness of the careless and un-

principled .

*

The general introduction of meters would, therefore,

undoubtedly reduce the revenues, as well as the expenses,

of the Bureau of Water, but this, even if it resulted in

a decrease of net earnings, would be a matter of small

moment when compared with the City's loss of the control

of her water supply.

In my report for 1895, I, said :

"The aim of the Bureau should be, not to show a profit

"upon its transactions, but to furnish plenty of good water

"at the lowest possible cost to the community.

"Acting upon this view, the introduction of meters

"should be governed, not by a desire to increase the City's

"revenue from water furnished, but, first, to decrease the

"Citys' expenditure by cutting off a waste which, under

* See accompanying table, showing the results obtained from meters placed , experi-

mentally, upon twenty residences in different parts of the city. Four of these resi-

dences averaged 149 gallons per head per day ; and one took as much as 181 gallons. The

remaining sixteen averaged only 33 gallons per head per day, but they paid for the

wastefulness of their fellow-citizens.

The photograph shows the rates at which hydrants waste water. The one leaking 60

drops per minute lost about 5 gallons per day. That running full head lost 2,357 gallons

per day.

The temptation to undue restriction in the use of water is removed by the minimum

charge. Nothing is saved by reducing one's consumption below the point corresponding

to the minimum charge ,

It is a mistake to suppose that water wasted contributes to the cleanliness of the city

or of its sewers. To exert any cleansing effect upon the sewers , the water must be

carried into and through them at much higher velocities than that of the water which

is now allowed to waste through them.
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"the present circumstances, appears little short of crim-

“inal, and thus enabling the Bureau to furnish to all a

"plentiful supply with the means now at hand, and second,

"to substitute a just, scientific, common-sense method of

"doing business in place of that which we have inherited

"from the earliest water-works practice, a method which

"would be ludicrous by reason of its clumsiness , were it

"not for the serious injustice which it involves."

It is often urged that meters would work hardship to

manufacturers, whom the City should seek to encourage.

The present meter rate of 30 cents per 1,000 cubic feet,

or 4 cents per 1,000 gallons, is just about what it costs

the City to furnish the water ; but, if it is considered ad-

visable to give water to any or to all manufacturers at

less than cost, the City can do this as well with meters

as without them.

It is safe to say that the general introduction of meters

would, without in the slightest curtailing anyone's free

use of water, reduce our consumption one half, solely by

cutting off utterly unprofitable and defenceless waste. It

would thus practically double the capacity of our present

works, giving plenty of water for all.

It would cut in two the cost of the installation and

operation of filter plants or that of bringing water from a

distance. Even without the introduction of any means

for purifying the water, it would at once improve the

quality of that furnished through our mains ; for we could

then more safely cease pumping during seasons of muddy

or coal-polluted water, and give the water in the reservoirs

a longer time for subsidence.

The minimum flow of the Schuylkill would once more

exceed our maximum draft upon it, our annual conflict

with the Schuylkill Navigation Company would be avoided,

and the spectre of the City's acquisition of that Company's

properties would be once more suppressed.



CONSUMPTION OF WATER BY PRIVATE RESIDENCES AS OBSERVED BY METERS.

LOCATION. Date set, 1897.

D
a
y
s

r
u
n

.

P
e
r
s
o
n
s

s
u
p
p
l
i
e
d

.

GALLONS

PER DAY.

ANNUAL COST OF WATER.

BY METER.*

Total.
Per

head .

By

Schedule.

Actual.
Minimum 4c. per 1,000

Charge. gallons.

H
y
d
r
a
n
t
s

.

B
a
t
h
s

.

APPLIANCES.

4104 Girard avenue......

707 North Forty-second street ..

709 North Forty-second street ..

713 North Forty-second street...

September 8........ 112 10 1,493 149 $20 00 $21 80 $5.00 $21 80 1 2 3 2 1 1

September 13 ......

September 13......

107 8

1,132 142 13 00 16 53 5 00 16 53 1 1 2 1

107 7 1,005 144 13 00 14 67 5 00 14 67 1 1 2 1

September 13...... 107 3 543 181 13 00 7 93 5 00 7 93 1 1 1

Total..

First

four.

Average.

423 28 4,173 $59 00 $60 93 $20 00 $60 93 4 59
7

106 149 $14 75 $15 23 $5.00 $15 23

4

7 2 4 1

1111 Walnut street.....

202 South Twelfth street...

38 North Eleventh street...

413 North Thirty-third street...

107 North Thirty-fifth street....

4102 Girard avenue...

1126 North Forty-first street ...

1128 North Forty-first street....

724 North Forty-second street..

726 North Forty-second street ..

728 North Forty-second street.

730 North Forty-second street ..

715 North Forty-second street ..

September 16 ...... 104 18 832 46 $40 00 $20 00 $20 00 $12 15 1

1
0

5 6 2 1

August 23..... 135 12 354 30 12 00 13.00 13 00 5 25 1 1 1 1

September 3....... 117 7 62 9 13 00 13 00 13 00 90 1 1 1 1 1

May 20... 223 6 97 16 15 00 5 00 5 00 1 44 1 2 2 2

May 20... 223 7' 120 17 16 00 5 00 5 00 1 75 1 1 1 2 1 2

September 8..... 112 6 296 49 20 00 5 00 5 00 4 27 1 2 3 2 1 1

September 9...... 111 6

9
9 354 60 16 00 5 26 5 00 5 26 1 1 2 2 1 1

September 9......

September 10.....

September 10......

September 10......

September 10......

111 5 276 56 16 00 5 00 5 00 4 05 1 1 2 2 1 1

110 6 156 26 13 00 5 00 5 00 2.30 1 1 2 1

110 7 165 24 13 00 5 00 5 00 2 40 1 1 2 1

110 8 216 27 13 00 5 00 5 00 3 17 1 1 2 1

110 4 35 9 13 00 5 00 5 00 51 1 1 2 1

1609 Allegheny avenue...

2223 Venango street...

4514 Chester avenue...

September 13....

June 30.....

107 4 104 26 13 00 5 00 5 00 1 53 1 1 1

182 5 157 32 13 00 5 00 5 00 2 30 1 1 1 1

August 19....

May 20....

132 6 194 33 15 00 5 00 5 00 2 85 1 1 2 2 1

223 6 319 54 17 00 13 00 13 00 4 71 1 1 2 1 1 1 2

Total.

Last

Sixteen.

Average..

2,220 113 3,737 $269 00 $119 26 $119 00 $54 94 16

139 33 $16 81 $7 45 $7 44 $3 43

7
322 303

9

18 15 4 4

* Where water rents are charged by meter,the minimum rate is one-half of the schedule rate on the ferrule through which the supply is taken from the City main, except

in the case of 1/2-inch ferrules, where the minimum charge ($5 per annum), by meter is the same as the schedule rate. If the quantity registered by the meter, when charged at

30 cents per 1,000 cubic feet (about 4 cents per 1,000 gallons), amounts to more than the minimum rate, the bill is made according to the reading of the meter.
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Finally, the improvement and development of the sup-

ply would be brought well within the City's own means.

In my report for 1896 I submitted, as Appendix L, an

ordinance providing for and regulating the use of water

meters. The main provisions of this ordinance were :

(1.) The metering of all manufacturing establishments

and other large consumers.

(2.) The metering of residences upon application of

the owners.

(3.) The metering of residences without the consent of

the owners in cases of waste.

The passage of this ordinance, with the necessary appro-

priations, would solve the water problem.

What To Do.

In brief, the situation imperatively demands :

1st. Restriction of waste.

2d. Purification of the water.

3d. Increase of our pumpage from the Delaware within

or near the City limits.

I give waste-restriction the first place because it belongs

there. No competent manufacturer would apply costly

processes of improvement to needlessly wasted material.

Under the loan bill recently authorized by Councils and

approved by the people, $3,700,000 are subject to appro-

priation by Councils, " for extension , filtration and im-

provement of the water supply," with the provision that

one million dollars of this amount "shall be applied to

increase and improve the water supply of that portion of

the City of Philadelphia lying west of the Schuylkill

river." This nearly covers the amount ($3,863,750) of

our estimate for extensions and improvements for 1898,

(Appendix G) which includes one million dollars for the

improvement of the West Philadelphia supply. The

difference, and the cost of a filter plant on the Delaware
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side, will be covered by less than half the Bureau's esti-

mated net earnings in 1898.

What To Do First.

For the immediate future I urge the improvement of

the West Philadelphia supply, the filtration of all the

water now pumped from the Delaware, and the other ex-

tensions and improvements mentioned in our estimate.

West Philadelphia.

To bring the improvement of the West Philadelphia

supply within reasonable limits of cost, it is necessary to

meter the supplies of that district . If this is done, and if

the boiler capacity of the station is made equal to the

capacity of the pumps, the present pumping station, the

present mains, and, I believe, the present reservoir, will

be found ample for the needs of the district, and the filtra-

tion of the reduced quantity of water demanded will be

brought within the means provided in the loan bill.

Before this plan was matured, a new reservoir appeared

as a necessity, and provision for it was made in our esti-

mates; but in view of the present greatly preferable plan,

the construction of a new reservoir involves merely an

expenditure of money without adequate return, and must

indefinitely postpone any material improvement in the

quality of the water furnished to West Philadelphia ; for

such a reservoir as can be built for any reasonable pro-

portion of the funds available will make little or no ap-

preciable improvement in the water furnished.

Besides, it would be two or three years before a new

reservoir could be put in service.

In a letter of December 17, 1897 , to Mr. J. Warner

Goheen, Chairman of Committee of West Philadelphia

Councilmen, I suggested the laying of a main , to connect

the Queen Lane and Belmont Pumping Stations, not as



71

a regular means of supply from either district to the other,

but as a measure to be used only in case of emergency.

Filtration of Delaware Supply.

Our pumpage from the Delaware is but about fifteen

million gallons per day. For this capacity a "sand" filter

plant could probably be constructed for $300,000 or less.

As our policy should be to increase our pumpage from

the Delaware, in order to relieve the drain upon the Schuyl-

kill, the question of metering the Delaware supply might

be held in abeyance until the result of metering that of

West Philadelphia has demonstrated to the public the

benefits of the system; for a filtering plant, of proper ca-

pacity for the present Delaware pumpage, would be of

about the right size for a metered supply to twice the

present population .

Report on Filtration.

On August 30th I submitted, at your request, a report

on filtration , embracing descriptions of the more important

systems, with accounts of many existing plants. The con-

clusions reached may be summed up as follows :

"I believe it to be absolutely necessary for each munici-

"pality to work out its own salvation, with fear and tremb-

"ling, in this matter. Visits to existing plants, study of

"their results and examination of the filtered waters yielded

"by them, are most useful in increasing our general in-

"formation on the subject, but they cannot take the place

"of actual experiment, on a working scale, and under our

"own conditions. A method which may do very well for

"one city or for one portion of our works, may be found

"extremely expensive in operation, if not, indeed, abso-

"lutely unsuitable, in another. Samples of other waters,

"passed through a given filter, throw but little light upon

"what we might expect as the result of passing the Schuyl-

"kill or Delaware water through the same filter here.
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"And, indeed, the behavior of a filter, as respects its

"chemical or bacteriological efficiency, is but a portion of

"what we have to determine before we can make a proper

"selection. Economy of operation, under our conditions,

"the necessity of providing settling basins, and the general

"suitability of a system to our own existing work and to

"the several and widely different members of them— these,

"and many other points, must be very carefully consid-

"ered and digested before we can properly design a sys-

"tem of filtration for our water supply.

"The proper plan of procedure is, as you have always

"urged, to begin with some one district. Let Councils

"grant to this Bureau, say for the year 1898, its own

"surplus earnings for that year, or about one million dol-

"lars, to be expended, upon your plans and in accordance

"with your judgment, for the improvement of the supply

"of West Philadelphia, or of some other district, if one

"can be found in more urgent need of improvement. The

"experience gained by such an experiment (for whatever

"we first do in the matter of filtration will of necessity

"be an experiment, no matter upon how grand and costly

"a scale) will be of the utmost value to us in designing

"and constructing the works for the improvement of the

"supply in the remaining districts."

Proposed Changes of System .

The propositions which have been prominently before

Councils during 1897 , looking to changes in our system

of water supply, may be briefly summarized and grouped,

as follows:

A. From the Delaware River.

Philadelphia Water Supply Co.-Company to take water

from the Delaware above Trenton, filter it, bring it to

the City through two conduits, and deliver it to the City

reservoirs and distributing mains.
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Palmyra Filtrated Water Co.-Company to make an

excavation on the New Jersey shore of the Delaware river,

opposite our Frankford pumping station , to collect water

in it from the river, and bring it across the river in a

submerged main to the pumping station .

B. From the Schuylkill.

Schuylkill Valley Water Co.-Company to construct

dams in the Schuylkill below Reading, filter the impounded

water, bring it through a conduit and deliver it to the

City's pumping stations. Company to construct, also , a

filter and a new reservoir for the Delaware supply.

Aqueduct from above Norristown. City to build im-

pounding dams and bring the water through a conduit

to the reservoirs.

Schuylkill Navigation Co.-City to acquire control of

the properties and franchises of the company.

The several ordinances respecting the Schuylkill Navi-

gation differ chiefly in the method of compensation to the

company.

(a.) The company's proposition :

City to remit so much of the company's Pennsylvania

avenue Subway obligations as shall be agreed upon with

the Mayor; the Mayor to surrender all bonds and securities.

(b.) Earnings of Bureau, for ten years, to be appropriated

to Bureau, to be expended as follows:

75 per cent. for maintenance, operation, extension and

improvement.

10 per cent. for construction of filters.

143 per cent. to Schuylkill Navigation Co.

(c. ) Philadelphia Water and Filter Co. City to pay

company $375,000 per annum, for fifty years, maintain-

ing, operating, and (if desired) modifying the works of

the Navigation Co. during that time, at the end of which

the works become the property of the City.
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C. From Other Sources.

Artesian Wells. Messrs. John J. Schadt and Wm. H.

Taylor, Jr. , to submit a plan for furnishing an adequate

supply of pure water from a source "within the City's

limits or with a radius of two miles from the City limits."

I understand that Messrs. Schadt and Taylor contemplate

a supply from artesian wells.

D. Purification of Existing Supplies.

Philadelphia Sanitation Co. Company to erect here

filtration plants, similar to that erected by it for the puri-

fication of sewage, at Reading, Pa.

(a.) City to purchase the plants outright.

(b.) Company to operate the works for fifty years, on

royalty, after which the works become the property of

the City.

Electric Rectifying and Refining Co. Company to

purify the water by the Pridham electrozone process .

In my report of September 25, already quoted, and

published by you as an appendix to your report of Octo-

ber 7th on Water Supply and Filtration, I have discussed,

at some length, several of these propositions.

As a whole, they are mischievous, as diverting effort

from the one thing needful.

The propositions of the Philadelphia Sanitation Co.

and of the Electric Rectifying and Refining Co. , looking

to the purification of the present supplies, should be un-

hesitatingly condemned because they commit the City to

the wholesale adoption of untried and almost unknown

methods.

The remaining propositions involve a change in the

source of supply. Most of them involve heavy expendi-

tures for which there is no occasion.

The proposition of the Philadelphia Water Supply Co.,
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while leaving to the City the task of distributing the water,

relieves it (for a consideration) of the cost of pumpage,

but all the others, while they exact from the City heavy

payments (amounting, in some cases, to more than half

the gross income of the Bureau) , yet leave the City charged

with the cost of pumping and distributing the water, as at

present. These operations would have to proceed at the

City's expense, practically as if no change had been made.

Philadelphia Water Supply Co.

With the exception of a sketch indicating the proposed

lines of the company's conduits through the City, and a

plan, prepared by outside parties for a filter plant and,

I believe, since abandoned, no plans of this company's

proposed works have been submitted.

The scheme is not only unnecessary, but also enormously

expensive, costing the City, during the fifty years of the

lease, probably between one and two hundred million

dollars, after which the City must either purchase the

works or renew the lease for another fifty years, "and so

on thereafter at the end of each period ." As pointed out

in my report of September 25th, the ordinance abounds

in provisions unfavorable to the City.

Palmyra Filtrated Water Company.

If, as this company is understood to claim, its proposed

excavation on the New Jersey bank of the Delaware will

be filled, not with river water, as provided in the com-

pany's ordinance, but with subsoil water from the interior

of New Jersey, if this water is found to flow in sufficient

quantity and to be sufficiently superior to what wẹ can

obtain by filtering the Delaware water, and if there are

no legal difficulties in the way, negotiations might prop-

erly be made for the supply of a moderate fixed quantity

at a proper rate and for a limited time; the construction
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of the works to be at the company's risk, and any increase

in the amount taken to be optional with the City.

Schuylkill Valley Water Co.

This scheme is equally unnecessary with that of the

Philadelphia Water Supply Co. , and scarcely less costly,

except that at the end of fifty years the works (which

then will be of but little if any value) become City prop-

erty without further payment.

In my report of September 25th I called your attention

to many mischievous provisions in the ordinance submitted

by this company; and in my report of December 29th,

after a careful study of some of the plans submitted, I

mentioned the following objections to the scheme from an

engineering standpoint.

The damages involved in the flooding of the adjacent

country by the proposed dams would probably be found

prohibitory by the company; but, even if the dams were

built, the 18,000 million gallons storage provided would

be insufficient to sustain the proposed draft of 400

million gallons per day (a draft which, at our present

rate of increase, will be reached by 1915) ; while the cross-

sections of the proposed pools are so shallow that, even

during normal years, the drawing down of their levels in

summer would leave them in most objectionable condition,

wide stretches of previously submerged country being ex-

posed to the sun or covered with but a few inches of water.

The defects of the proposed storage system would alone

suffice to condemn the scheme, even if the City required

anything of the sort.

Schuylkill Navigation Company.

If, as I have urged, we turn to the near-by Delaware for

further extensions of our pumpage system, and especially

if we properly restrict the wasting of water, we have no
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need of the properties and franchises of the Navigation

Company; for the present minimum flow of the Schuylkill

is ample for our needs and luxuries, barring the luxury of

waste.

If, however, we are to go on wasting water as at present,

these properties and franchises will be, in one sense, of still

less value, owing to their inadequacy. By 1915 we shall be

requiring 400 million gallons per day from the Schuylkill ;

and, if the 18,000 million gallons storage, proposed by the

Schuylkill Valley Water Co., is insufficient for such a

draft, how hopelessly inadequate will be the 4,000 or

5,000 million gallons storage capacity of the Navigation

Company's pools.

The navigation is practically defunct. The railway

company, lessee, has already abandoned the Susquehanna

navigation and it is safe to say that, were it not for the

possibility of negotiations with the City, the Schuylkill

navigation would speedly follow suit. Even if the sys-

tem were offered to the City free of charge, I seriously

doubt whether the advantages accruing would offset the

expense of keeping it in order.

Aqueduct from above Norristown.

This proposition aims to keep the control of the water

supply within the City's hands ; but it involves a large ex-

pense without compensating advantages. I know of no

sites in the vicinity of Norristown, for impounding dams

from which a sufficient suply of water could be brought

by gravity into our existing reservoirs .

Artesian Wells.

A number of small towns in the vicinity of the City

are now supplied by artesian wells, and it may be of ad-

vantage to resort to such wells for the supply of some
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of our far outlying districts, but I know of no good reason

why the City itself should not sink and control them.

Pollution.

In spite of the intercepting sewer, much pollution enters

the Schuylkill and the Delaware through surface drainage

and otherwise. As reported in my letters of October 5th

and November 20th, the canal at Manayunk, flowing, as

it does, between banks lined with cotton, woolen and paper

mills, and dwellings of the poorer class inhabited by Hun-

garian and other foreign laboring people of most uncleanly

habits, is a notable source of offence of this kind; and

measures should at once be taken to secure a thorough

and effective police control of this neighborhood, as well

as of all others contributing to the pollution of the stream .

Beyond the city limits, the aid of the State Board of

Health should be invoked.

On the afternoon of November 16th, through an over-

flushing of the intercepting sewer, near the mouth of the

Wissahickon, a large body of sewage was discharged into

the creek, whence it flowed into the Schuylkill, passing

the intake of our Queen Lane Pumping Station, a few

hundred yards below.

Immediately upon learning this fact, about 4 P. M.,

I stopped the pumps at Queen Lane, and later, those at

Spring Garden and Fairmount stations ; and these all re-

mained idle until the next afternoon, when Mr. Eastwick,

Assistant Chemist of the Board of Health, reported that

a sample of water, taken at Spring Garden station early

in the morning, and afterward analysed, showed no worse

than the river water frequently does after floods.

In the meantime, Mr. Edwin F. Smith, Superintendent

Reading Railway Co. , had, at my request, let down a large

and Engineer of the Canal Division, Philadelphia and
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body of water from Flat Rock pool, for the purpose of

flushing out the Fairmount pool.

Early in the morning of the 17th, and hours before

pumpage was resumed, the river presented its normal

appearance .

The records of the Bureau of Health show a large in-

crease in the number of cases of typhoid fever in the dis-

trict supplied from the Queen Lane station , beginning a

week or two after this overflow; but the number afterward

decreased, and during the present month, with no repeti-

tion of the accident, it has again increased, and to much

higher figures than before.

To prevent similar accident in future, I respectfully

urged, in my letter of November 18th, the closing of the

outlets in the intercepting sewer, through which such over-

flows may otherwise take place.

In November last, the residents of Germantown com-

plained of a strong taste and odor in the water furnished

them. Many of the reports represented the taste and

odor as resembling those of carbolic acid. As the water

came from the new Roxborough reservoir, which had just

been relined with asphalt, it was at first thought that the

lining might account for the trouble ; but samples of water

taken directly from the relined basin were tried and found

free from marked taste or odor. There was no possible

connection between this trouble and the overflushing of

the intercepting sewer at Wissahickon on November 16th,

for the water complained of was drawn from the pool

above that into which the overflow took place.

All our efforts, aided by the officials of the Bureau of

Health and by Mr. George C. Whipple, Director of the

Mount Prospect Biological Laboratory, Brooklyn , who

kindly spent a day, with Dr. Pease, Assistant Bacterio-

logist, Bureau of Health, in investigating the matter, failed

to determine definitely the cause of this trouble.
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Analyses.

Although the Bureau of Water has no chemical or

bacteriological laboratory or force of its own, it has, dur-

ing 1897, carried on several lines of investigation with the

aid of the Bureau of Health, drawing freely upon the

valuable services of Dr. Herbert D. Pease, First Assistant

under Dr. A. C. Abbott, Chief of the Bacteriological Di-

vision, and Mr. J. H. Eastwick, Assistant to Mr. W. C.

Robinson, Jr. , Chemist. Mr. Eastwick has devoted all of

his time to analyses of water.

The principal work inaugurated was that of a series of

semi-weekly chemical and bacteriological examinations of

samples of the Schuylkill water, taken at the Spring

Garden pumping station , where more than half of the

City's entire supply is taken. The object is to determine

how the character of the water is affected, from time to

time, by seasonal and other changes. The results are

plotted, together with the rainfall and the depths of water

in the river.

Among the special investigations made was a series of

analyses to determine the relative purity of the Wissa-

hickon , near its mouth, and of the Schuylkill at Queen

Lane pumping station. At the same time stream gaugings

are being made by employees of the Bureau; the object

being to ascertain whether it is worth while to lay a main

from the Wissahickon to the Queen Lane pumping sta-

tion for its partial supply, as suggested by Mr. Jacob J.

Seeds, member of Common Council from the Twenty-

second Ward.

Mr. Eastwick has also made three series of examinations

of waters taken from the Schuylkill at points above Read-

ing, in order to study the changes which there take place

by reason of the commingling of the acid waters from the

anthracite mining regions with the calcareous waters of

Maiden creek and of the limestone belt.
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With a laboratory, properly manned and equipped, many

other useful and important lines of investigation could be

carried on; such as investigations of the Delaware water,

the relative purity of the water of both rivers at different

points (to aid in the proper location of intakes) , the loca-

tion of points of contamination and the charcter of the

impurities sent into the streams, the effect of sedimenta-

tion in our reservoirs, etc. , etc.

It is greatly to be hoped, therefore, that at least the

facilities thus far granted may remain at our disposal.

Pumping Stations.

The report of the General Superintendent, Appendix B,

forcibly shows how starvation affects our pumping sta-

tions. Everywhere the record is one of faithful and in-

telligent effort and eternal vigilance, on the part of the

Superintendent and of the engineers at the stations, in

order to get the best possible results in spite of insuffi-

ciency of means.

At Fairmount one of the two large wheelhouses has

been, for years,* in a condition so disgraceful that for

decency's sake, we have been obliged to keep it closed to

the public, and the engines are rusting from the rain which

percolates through the roof; while the forebay (which, un-

fortunately, we cannot hide) is equally an eye-sore. Dur-

ing the year it attracted the attention of the health authori-

ties.

At Spring Garden (where more water is pumped than

at all the other stations combined) the forebay is in scarcely

more presentable condition than at Fairmount ; and our

largest and best engines are wasting coal for want of proper

boiler capacity.

At Belmont we are forced to pump without intermis-

* In his report for 1889 Mr. John L. Ogden, then Chief of the Bureau, said : " The

roof over the mound-dam wheel-house leaks badly."
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sion, whatever may be the state of the river ; and yet the

boiler service is altogether insufficient and in pitiable con-

dition, liable to collapse that will throw the entire system

out of service and deprive the district of water; and the

largest, newest and best engine is protected only by a rude

house of boards, erected over it in 1894-5 by employees

of the Bureau in default of means to provide a proper

house, for which plans were prepared in our drafting room

years ago.

At Queen Lane (our newest and finest station) the four

large new engines have all been fractured, and further

damage to them is hourly threatened by want of means to

re-lay the suction mains, which bring the water from

the river to the pumps. From the pumps all the

water goes to the reservoir through a single main,

seriously increasing the pressure upon both main and

pumps and endangering the whole system ; and, the station

being still unprovided with proper means for storing and

handling coal (although designs for a coal-handling sys-

tem were designed years ago) , the coal used has to be hauled

by carts, adding over $7,000 per year to the cost of

pumpage.

At Roxborough the boilers are in scarcely less deplora-

ble conditon than those at Belmont, while the engines are

in much worse condition. At this station it is all we can

do to keep pace with the consumption ; so that, while the

relining of the new reservoir was completed months ago,

we have not yet been able to fill it.

Belmont and Roxborough high-service stations are pro-

vided, each, with an old engine, which had formerly done

duty elsewhere and which must be kept going night and

day, year in and year out, with no chance for repairs. An

accident to this single engine would throw the system

out of service and deprive the district of water.

This state of affairs at our pumping stations has, for
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the greater part, prevailed during the last three years, in

spite of repeated appealsfor themeansnecessarytoremedyit.

Reservoirs.

The relining of Queen Lane Reservoir with asphalt, by

the Vulcanite Paving Co. , was completed as follows :

South Basin, September 9, 1896.

North Basin, August 16, 1897.

Both basins have since been continually in service, ex-

cept for short intervals when one or the other has been

shut off for the purpose of measuring the height of the

water surface. Each basin has, since its relining, held

its intended depth of 30 feet ; but, at that depth, evi-

dences of leakage appeared, and the depth was reduced .

Except on Queen stret near Thirty-third, and in an ad-

joining meadow (both of which have since been drained by

employees of this Bureau) the leakage caused no incon-

venience. From our observations of the water surface it

appears that with a depth of 20 feet the daily loss in depth

is about one-half inch, at which rate it would require about

two years for the reservoir to empty itself. With a depth

of 15 feet the daily loss is about one-third inch. Since the

relining, the basins have commonly held between 20 and

25 feet.

The method of relining was that suggested by the con-

tractors in response to your invitation for such suggestions ;

and the contractors are under bond to the City, in the

sum of 25 per cent. of the cost of relining, to “maintain

the work in good order, and the basin free from leakage

under a head of 30 feet, to the satisfaction of the Di-

rector, for five years following its acceptance by the Di-

rector, making all repairs and additions which may be

necessary for such maintenance. "

With the exception of a beginning made in the latter

part of 1896, the new reservoir at Roxborough has been
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entirely relined with asphalt during 1897 ; the north basin

having been finished by the Alcatraz Paving Company

of Pennsylvania, September 25th ; and the south basin

by the Vulcanite Paving Company, November 6.

There has since been as much as about 16 feet in the

north and 22 feet in the south basin , and thus far there

has been no external evidence of leakage, even in places

which, hitherto, have always been wet when there were

10 feet of water in the reservoir.

Here, as at Queen Lane Reservoir, the contractors sug-

gested the method of relining, and they are under bonds

for the satisfactory behavior of the work.

Distribution.

The report of Mr. Fuller, Assistant in Charge of Dis-

tribution, Appendix C, is a no less eloquent sermon upon

the text of starvation and waste, than that of Mr. Hand,

General Superintendent.

Mythree annual estimates for new pumping and supply

mains, and the amounts appropriated, have been as follows :

For 1896 .....

For 1 97 ..

Estimate.

Amount

Approriated.

$1,819,150 0

2,029.050

1,935,050

0

0For 1898 ..

As a result of this, in connection with waste of water,

we learn, from Mr. Fuller's report, of growing insufficiency

of supply in important sections of the city, of the throwing

of Fairmount reservoir out of service and of the inability of

the Queen Lane system to perform the functions for which

it was intended .

In spite of the expenditure of $3,500,000 * in the ad-

dition of 194 million gallons per day to our pumpage ca-

pacity, 530 million gallons to the capacity of our reser-

All appropriated prior to 1895.
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:

voirs, and 15 miles of large mains (additions sufficient, in

themselves, for the supply of all our legitimate needs and

luxuries), our supply is scarcely in better conditon than

before.

Estimate of Cost of Works.

At my request, Mr. John E. Codman, who is still rated

as Draughtsman, has prepared an estimate of the first cost

of our existing works with modern machinery, buildings,

etc. From the detailed estimate, given in his report, Ap-

pendix F, it appears that the total amount is approximately

thirty-four million dollars, of this about twenty-four mil-

lion represent mains under ground, while four million are

invested in pumping stations and six million in reservors.

Assistants.

As in my two preceding reports, I gladly bear testimony

to the fidelity and efficiency of my immediate assistants,

and to the high character of the employees of the Bureau

in general.

Certain increases of salary have already been repeatedly

recommended, and many of them are such that the city,

in justice to herself, cannot afford to refuse them.

Again, I have to thank you, and the Chairman and mem-

bers of the Water Committee of Councils, for aid and

encouragement in the work.

I remain, sir,

Very respectfully yours,

JOHN C. TRAUTWINE, JR.,

Chief of Bureau.
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The following appendices accompany this report :

A. Report of Chief Clerk.

B. Report of General Superintendent.

C. Report of Assistant in Charge of Distribution.

D. Report of Superintendent of Construction and Re-

pair Shop.

E. Report of Assistant in Charge of Hydrographic

Work.

F. Report of Chief Draughtsman.



RECEIPTS FROM OPERATIONS OF THE BUREAU OF WATER.

WATER RENTS .

As Reported by the Receiver of Taxes.

PENALTIES. e
FRONTAGE CHARGES. f

BY SCHEDULE.

1897.

On Existing Connections. c

Current. a Delinquent. b

On New

Connections .

g Charge
for Ferrules

h

d
Totals.

Paid

By Meter.

Current and

Delinquent.

Current. Delinquent.
to Receiver of

Taxes.

Collected by

Solicitor.City S

Fees

for Searches.

on New

Connections.
Miscellaneous.

January........

February...
$192,028 49

$2,757 25

1,601 00

3 335 71 $21,711 74
$318 24 $12,344 72 $416 25 $224 00 $692 48 $41,790 39

4,339 00 9,245 40
233 11 5,781 58

March......... 206,143 65 1,592 00 7,989 61 2,556 93
236 42 10, 37 57

April...
319,314 70 811 00 8,752 80 15,733 98

120 16

May....
1,458,942 15 2,945 50 6,775 73 9,730 55

432 24

June.... 44,710 30 1,591 00 4,615 50 1,399 83 2,039 16 239 12

9,213 12

7,543 17

14,012 78

July...
27,513 20 4,412 5 ) 3,603 50 18,586 44 1,354 36 664 55 13,492 28

August
95,278 00 1,130 00 2,874 75 7,971 65 4,512 08 169 51

September......
37,426 20 539 75 3,202 12 1,556 97 5,462 52 79 77

9,757 47

10,315 59

October. 71,294 95 487 00 2,843 30 26,420 83 10,609 86

November . 45,442 25 918 00 2,364 35 6,067 18

December 29,914 80 741 0/ 3,320 74 1,198 26

6,798 80

4,407 30

73 05

137 71

110 06

13,318 31

23,283 08

13,118 10
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.

396 50 140 00 10 213,765 18

556 75 554 00 67 57

494 25 437 00 493 35

229,734 50

355,370 36

467 75 521 00 387 48 1,487,745 57

502 00 362 00 320 14 69,794 83

373 75 183 00 559 37 70,772 95

337 50 381 00 19 22

390 25 362 00 317 94

122,431 18

59,653 11

445 00 414 00 142 35

411 75 589 00 148 88

$53,517 84 451 50 895 00 415 20

126,048 65

86,161 00

108,089 80

Totals for 1897.... $2,528,00 69

Totals for 1896.. 2,441,653 95

$19,559 00

19,132 75

$54,017 11

54,846 73

$122,179 76

131,247 65

$35,184 08

36,417 98

$2,813 94

2,295 58

$142,217 77

131,62 69

$53,517 84

13,806 52

$5,243 25

5,633 60

$5,052 00

7,590 00

$3.564 08

4,875 91

$2,971,357 52

2,879,133 26

Increase .

Decrease....

$86,324 74 $426 25
$518 36 $10,615 08 $9,711 32

$92,224 26

$829 62 $9,067 89 $1,233 90
$390 25 $2,538 00 $1,311 83

NOTES.

a"Current."-Water rents by schedule rates for the year 18 7,from January 1 to December 31, inclusive. These

are due in advance , but the books are not open for payment until the first Monday in February. Hence such rents

do not appear under January. Certain institutions , classed by Councils as " Charitable," are charged only 15 per

cent. of the schedule and meter rates.

b"Delinquent."-Water rents by schedule rates for the years prior to 1897.

c"On new connections."-Schedule rents on new connections cover, in most cases, only a fraction of the year,

and the consumer is charged for that fraction only. Thus, for a connection made on December 11, or 20 days before

the expiration of the year, the rent charged would be but ofthe schedule rate for the entire year. Hence, these

rents on new connections were formerly called " fractional rents."

d " ByMeter."-The meter rate is 30 cents per 1,000 cubic feet, or, say 4 cents per 1,000 gallons. See " Charitable,"

at end of note a. The minimum meter charge for any given ferrule is one-half the minimum schedule charge on a

ferrule of the same size, except in the case of ¼-inch ferrules, for which the minimum meter charge ($5 per annum)

is the same as the schedule rate. Bills for meter rents are rendered quarterly, except in cases where the amount, at

the end of each quarter, is less than the proportionate fraction of the annual minimum meter charge. Unpaid meter

rents are reported by the Receiver of Taxes twice in each year, and the delinquents are thereupon notified that

unless payment is made within five days the water will be shut off,

e" Penalties ." -On June 1st, 5 per cent. penalty is charged on unpaid schedule rents, and on September 1st an

additional penalty of 10 per cent. is charged on rents still unpaid. If these penalties are paid on or before De-

cember 31st, they are classed as " current." If paid after that date they are classed as " delinquent." Hence, those

here appearing as " delinquent" were charged in the preceding year.
f "Frontage Charges. "-In order to reimburse the City for the cost of laying service mains (mains to which

attachments for the supply of properties may be made) in any street, the owners of property fronting upon such

street are assessed at the rate of one dollar per foot front on each side. For four months following date of serving

of notice these frontage charges are payable to the Receiver of Taxes. Upon the expiration of the four months the

bills are sent to the City Solicitor for lien and collection.

go

"Fees for Searches." -Fees (25 cents each) for certificates issued relative to municipal claims for pipe frontage

and water rents.
h"Miscellaneous."-Under this heading, until April, 1895, inclusive, were included payments to the City in

reimbursement for the cost of repairing streets after the laying of water pipe. This , in 1895, amounted to $1,111.

Since April, 1895, such payments have been included, by the Receiver of Taxes, in the receipts from the opera-

tions of the Bureau of Highways.



APPENDIX A.

REPORT OF CHIEF CLERK.

BUREAU OF WATER.

Philadelphia, January 29, 1898.

MR. JOHN C. TRAUTWINE, JR.,

Chief of Bureau.

DEAR SIR -I have the honor to transmit herewith

tables showing the appropriations and expenditures ; re-

ceipts from the operations of the Bureau; receipts, esti-

mates, requirements and amounts rendered available by

appropriation, etc.; comparison of requirements and appro-

priations; and the detailed expenditures of the Bureau for

the year 1897.

Yours respectfully,

J. T. HICKMAN,

Chief Clerk.
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List of Miscellaneous Receipts for the year 1897.

Jan. 5 Robert Higgins.......

5 Robert Higgins..

11 Robert Higgins...

11 Doyle & Doak…………………………………….....

18 Joseph B. Atkinson.........

18 Joseph B. Atkinson .......

18 Joseph B. Atkinson ........

18 Joseph B. Atkinson .......

Redriving ferrule.........

Shutting off water...

Shutting off water..............

Shifting 6-inch pipe..............

Redriving ferrule ..........

Redriving ferrule .........

Redriving ferrule.........

$3.40

2 75

6.00

209 95

2.00

3 10

5 75

Redriving ferrule ......... 9 58

18 Joseph B. Atkinson.........

29 Franklin Engineering Co.....

29 Phila. & Reading Railroad Co ......

Mar. 11 Baltimore & Ohio Railroad Co.....

13 J. Muhr & Bro............

16 Philadelphia Tattersall..……………………..

17 Bureau of Water........…………….

20 Union Traction Co.......

27 B. E. Dudley.......

Apr. 13 Wetherill & Bro.

21 J. W. Harris ..

21 W. Root......…………………….

21 H. M. Harris ...........

27 Joseph Perna & Co ...............

28 Theodore Cooper...........

May 3 John Hevener..........

7 Edward Perry & Co.....

8 Bureau of Water...

10 Franklin Sugar Refinery...

12 E. Webb & Son.............

18 Jos. & J. Madden............

22 Burnham, Williams & Co ............

25 Geo. W. Ruch & Co ...............

June 18 Union Traction Co........

23 H. M. Harris...

29 Henry Snyder...........

July 8 H. Hathaway & Co ...............

16 Board of City Trusts .....

19 John M. Harris.........…………………..

Repairing standpipe............

Recalking joints ...……………………….

Repairing fire hydrant.......

Sale of horse…………………………………………….

Overdrawn warrant....

Putting in 6-inch stop...

Laying 6-inch pipe .....

Repairing fire hydrant..

Raising pipe...

16 97

421 28

11 SO

6 63

1 28

38 70

30

19 41

1 25

Repairing pipe... 9 88

Rent of farm No. 2 .. 200 00

Rent of farm No. 3...... 100 00

Rent offarm No. 1...... 150 00

...... Shoring up pipe…………………………………

Repairing mains........

25 14

8 33

Rent of farm No. 3.......... 78 50

Repairing fire hydrant .... 13 12

Overdrawn warrant... 4 11

Raising pipe.......... 15 22

Repairing fire hydrant.......
1 29

Repairing mains......... 242 40

Renewing stop .............

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

Repairing fire hydrant...........

30 92

1.92

20 14

Rent of Farm No. 1 ..... 100 00

Rent of Saloon ..... 200 00

Laying 6-inch pipe ............ 307 32

Laying 6-inch pipe 121 06

Rentof Farm No. 2 ........... 100 00
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Miscellaneous Receipts for the year 1897—Continued .

23 Allison Mfg. Co .....

26 Wallace & Jones.......

26 Wallace & Jones.........

29 D. P. S. Nichols....

Aug. 20 Allison Mfg. Co ...

25 Robert Higgins ....

25 Robert Higgins ..

31 M. & J. B. McHugh...

Sept. 14 Joseph B. Atkinson .....

17 J. H. Lougheim & Co ....

Recalking joint .....

Redriving ferrule ...........

Redriving ferrule.......

4.40

Shutting off water........... 4 35

Repairing fire hydrant... 5 24

Sale of horse........ 17 00

Repairing leak in meter..... 4 25

Repairing 6-inch pipe.. 8 03 .

Redriving ferrule 1.00

Drawing and redriving ferrule..... 5 94

1 75

3 00

17 J. H. Lougheim & Co .... Repairing main 10 52.........

21 Union Traction Co Changing location of stop........: 38 19

21 Union Traction Co

21 Union Traction Co

21 Union Traction Co

21 Union Traction Co

21 Union Traction Co

Renewing stop 20 29

Changing location of stop .....
16 70

...... Renewing stop box. 5 75

Changing location of stop ........

Changing location of stop ....

24 20

28.23

22 Frederick Starke Repairing main 17 90

22 Frederick Starke Shutting off water....... 21 13

22 Frederick Starke Replacing pipe
125 65

24 A. H. & F. H. Lippincott....... Repairing service pipe....... 4 63

Oct. 8 John W. Evans ... Curb stop frame and cover.... 1 60

9 Quaker City Croquet Club Rent of ground .... 10 00

11 Daniel McMahon ........... Shut-off............. 3 00

14 Burrau of Water......

15 Gray's Ferry Abattoir....

Overdrawn warrants......... 73 72

Repairing private pipe………………………………….
10 38

21 Union Traction Co....... Changing location ofstop... 2) 85

23 D. P. S. Nichols ....

Nov. 3 John Hevener...

6 Rush & Deeham...

Sale of horse..... 23 40

Rent of Farm No. 3 .....

Repairing main .

78 50

10 92

22 Union Traction Co ...........

17

24 Edison Electric Light Co........

Dec. 2 Bureau of Water..

Harrison Bros. & Co........

22 Edison Electric Light Co........

31 Henry Snyder...

Total

Moving stop ..........

Repairing main..

Overdrawn warrant.

Repairing main ..

Rent of saloon ...

23 49

35 97

;

30

Fire connection .... 200 19

14 71

200 00

$3,564 08
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Detailed Expenditures of the Bureau for 1897.

General Appropriation.

An Ordinance to make an appropria-

tion to the Bureau of Water, ap-

proved Dec. 31 , 1896.. $ 1,119,654 00
Balance from books of

1896 .

Increased by additional

appropriations..........

Amount Amount

appropria'd. expended.

Amount Amount

merging. not merging

392,274 42

370,700 00

Net appropriation.......... $1,882,628 42

Item 1.-Salaries ... $303,354 00

Diminished by transfer... 6,500 00

Net appropriation to item.... 296,854 00

For Salary of Chiefof Bureau.. 6,000 00 $6,000 00

Chief clerk... 2,000 00 2,000 00

Assistant clerk.. 1,200 00 1,200 00

Correspondence clerk .. 900 Ou 900 00

Time clerk... 1,000 09 1,000 00

Messenger... 720 00 720 00

Draughtsmen.. 4,700 00 4,700 00

General superintend't.. 3,500 00 3,500 00

Clerks to general super-

intendent .... 2,000 00 2,000 00

Assistants to Chief.. 3,600 00 3,600 00

Pipeinspectorand clerk 2,200 00 2,200 00

Search clerks... 2,200 00 2,200 00

Assistant clerks....... 2,750 00 2,750 00

Chief Inspector.. 1,200 00 1,200 00

Inspectors..... 19,000 00 18,750 01

Permit clerks.... 2,300 00 2,300 00

Purveyors.... 9,200 00 9,200 00

Clerks to purveyors... 4,800 00 4,795 70

Assistant clerks to pur-

veyors..... 4,500 00 4,043 08

Hydrant inspectors . 7,050 00 5,640 00

General foremen.. 6,634 00 6,129 16

Foreman of repairs...... 3,900 00 3,900 00

Superintendent of Shop 1,500 00 1,500 00

Clerk to superintend-

ent of shop....... 900 00 900 00

Watchman (offices and

yards)....... 6,075 00 6,015 72

Storekeepers... 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 00 875 00

Foreman painter.... 900 00 900 CO
Foreman rigger ………………….. 900 00 900 00

Foreman laborer.. 840 00 840 00

Janitor main office.. 720 00 720 00

Lineman.. 1,000 00 1,000 00

Telephone operators..... 1,100 00 1,100 00

Electrician 1,200 CO 1,200 00

General storekeeper... 1,000 00 1,000 00

Yard keeper, Fourth
District.... 915 00 915 00

SALARIES AT PUMPING STATIONS.

Spring Garden, engineers, oilers, &c..

Belmont, engineers, oilers, &c......

Belmont Auxiliary, engineers, oilers,

&C.......

Fairmount, engineers , oilers, &c ......... 14,316 00 14,253 27

79,300 00 78,109 31

19,800 00

24,178 46

4,750 00
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Detailed Expenditures of the Bureau for 1897.

General Appropriation .
Amount Amount Amount Amount

appropria'd expended. merging. notmerging

Item 1.-Continued.

Queen Lane, engineers, oilers , & c ......

Roxborough, engineers, oilers, &c ....

Roxborough Auxiliary, engineers,
oilers, &c....

Mt Airy, engineers, oilers , &c...

Chestnut Hill , engineers, oilers, &c....

Frankford, engineers , oilers , & c ..

Total......

Item 2.- For general supplies includ-

ing fuel, oil, and small

stores ...

Increased by additional

appropriation

Net appropriation to item..

Deficiencies of 1896:

Coke.......

Hauling coal.
Paints.

Coal........

Chandlery....

$27,600 00 $25,154 51

17,270 00

4,750 00 }

21,816 68

3,070 00 3,070 00

1,500 00 1,500 00

16,700 00 16,523 00

$296,198 90 $655 10

$200,000 00

195,000 00

$395,000 00

$19 60

31 80

84 51

25,871 38

$26,007 29

3,048 17

COAL FOR SHOP AND OFFICES.

4 tons bituminous at $3.09 ........ $12 36
5 tons stove at $5.23... 26 15

7 tons stove at $5.53 .. 38 71

9 tons stove at $5.20 . 46 80

47.11 tons bituminous at $3.13. 147 55

42.01 tons stove at $4.79........ 201 55

29 tons pea at $2.77 ........…………. 822 69

1,295 81

COAL FOR STATIONS.

83.17 tons pea, Chestnut

Hill, at $2.94.. $246 74

125 tons egg, Fairmount , at
$4.59...

992.13 tons buck, Mt. Airy,
at $2.17....

573 75

2,154 06

8,040.11 tons buck, Frank-

ford, at $2.05. 16,483 13

15,556.06 tons pea, Spring

Garden, at $2.70.. 42,002 03

22,932.06 tons pea, Belmont,

at $2.66.. 60,999 93

24,113.18 tons , pea, Roxbor-

ough, at $2.70. 65,107 55

27,630.14 tons pea, Queen

Lane, at $2.95 . 81,510 57

41,846.03 tons buck, Spring

Garden, at $1.98.. 82,855 39

351,933 15
Coke........

Grease..

377 80

10 16

Hauling coal, 1,528 tons at
30c $458 40

Less hauled by the Bureau..

Lubricant, 7,980 pounds, at 10c…………………….. )

19 50

798 00

438 90
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Detailed Expenditures of the Bureau for 1897.

General Appropriation .
Amount Amount Amount Amount .

appropria'd expende 1. merging. not merging

Item 2- Continued.

OIL.

52 gallons paraffine, at 10c...

522 gallons Arctic, at 1220

151 gallons black, at 7c.....

320 gallons gasoline, at 10c..

450 gallons common, at 72c

3152 gallons electric. at 14c

106 gallons lard , at 42c.....

534 gals. cylinder, at 17.48c .

8052 gals. engine , at 16.98c.

gals. cylinder, at

219340.

4,060 gals. headlight, at 8c...

2,213 gals. cylinder, at 19c...

2,991 gals. cylinder, at 17c

4,358 gals. engine, at 16c .....

4,599 gals. engine , at 16c..

5,536 gals. engine, at 167c..

5,94 gals. cylinder, at 20c...

Oil cups..........

Paints..

Tallow.

Turpentine ..
Wood...

$5 201

6 56

10 57

32 00

33 75

44 17

44 52

93 35

136 78

427 67

324 80

420 49

508 54

697 28

758 87

934 25

1,189 00

$5,667 80

102 00

649 67

45 02

43 12

38 40

Total ...

Item 3.-For repairs to machinery,|

including the conveyance of work-

men incident thereto ...... $50,000 00

Increased by additional ap-

propriation....

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

Deficiencies of 1896 :

Belting...

Gauge glasses ...

Gum goods.
Hardware ......

l'acking ..

34,000 00

$81,000 00

$11 89

44 40

300 30

13 50

$390.455 29 $1,544 71

72.00

Repairs to boilers..... 666 95

Repairs to engines .. 60 00

Repairs to pipe covering... 46 40

$1.215 44

Air chambers, Roxborough . 1,909 00

Brass Fittings ........ 1,659 40

Chandlery.. 500 00

Condensers, Belmont and Roxb'h aux. 980 00

Ionkey pump... 146 25

Fire brick.. 540 60

Freight 1 89

Forging.. 32 00

Grates:

Quceu Lane... $478 22

Mt. Airy. 710 51

Belmont.. 1,614 02

Gum goods..

Hardware

Iron Fittings ..

Packing...

Paints..

2,802 75

849 98

334 21

1,531 94

4,181 00

12 37



93

Detailed Expenditures of the Bureau for 1897.

General Appropriation ,
Amount Amount Amount

appropria'd . expended .

Amount

merging. not merging

Item 3.-Continued .

Repairs to boilers :

Fairmount

Mt. Airy.

$3.00

12 00

City shop..... 218 51

Roxborough .. 1,199 18
Frankford.. 1,272 33

Belmont. 1,682 11

Queen Lane ...... 3,431 13

Spring Garden..... 6,921 42

Repairs to engines :
$14,739 68

Frankford $58 86

Roxborough ..

Spring Garden..

Repairs to hoisting engine...

Repairs to pipe covering:

Queen Lane........

98 00

300 17

$273 12

457 03

96 46

Belmont....

Frankford...

Spring Garden...

Repairs to Jack...

Shop castings, 36,764 lbs. at 1.36 .

257 77

551 96

1,195 42

Solution...

Transportation .
Valves .

Water columns .

2,278 27

11 05

500 00

332.52

2,358 00
824 13

43 74
Wages:

Bricklayers... $7,443 62

Carpenters ... 1,590 50

Laborers . 9,759 47

Machinists 19,967 96

Stonemasons 4,300 Qu

43,061 55

Total.. $81,399 26 $211 74

Item 4.-For maintenance and re-

pairs to buildings, grounds and
reservoirs... $75,000 00

Increased by additional

appropriation ....... 50,000 00

Net appropriation to item ....

Deficiencies of 1896 :

$125,000 00

Bricks.... $6 60

Electric supplies........... 2,132 56
Iron.... 34 78

Light....... 18 10

Lumber 39 79

Paper hanging. 7 55

$2,239 18
Brass fittings... 366 79
Bricks ....

Brushes

Carts .......

785 00

32 88

165 00
Cement .. 936 00

Chandlery......... 808 12

Cleaning wells.. 11 00
Coal..... 16 25

Device for watering horses.... 210 00

$2,89 00



94

Detailed Expenditures of the Bureau for 1897.

General Appropriation.

Amount Amount Amount

appropria'd. expended.

Amount

merging. notmerging

Item 4.- Continued.

Disinfectant (rental) .

Electrical supplies .......

$153 00

4,962 64

Forage

Furnishing light....

Granite...

Gum goods..

1,602 55

204 83

105 06

930 12

Hardware 1,502 80

Hauling.......
298 00

Horses, two at $112... 224 00

Horse shoeing...
210 68

Ice
400 00

Iron (bar)...
192 80

Iron fittings...
498 37

Lamps....
Lime...

25 80

57 50

Lumber ....
3,459 84

Paints .. 130 35

Paper hanging......
63 00

Plants 152 42

Professional services, V. S.. 24 00

Repairs to harness . $49 50

Repairs to jack.
18 80

Repairs to roofs . 2,793 20

Repairs to siding... 171 39

Repairs to wagons.
109 30

3,142 19

Sand....
126 47

Stone
205 16

Tin .....
276 28

Telegraph poles

Range....

Terra cotta pipe...

Relining north basin Queen Lane

Reservoir- 4,202 square

yards floor at $1.15 .....

Less 20 per cent...

60 00

141 74

48 00

$4,$32 30

966 46

3,865 84

175 00
Wagon

Wages:

Bricklayers... $1,168 62

Carpenters 5,691 00

Engineers' Corps..
10,811 50

Helpers...... 12,141 24

Horses and carts.. 5,479 50

Laborers.. 47,982 82

Painters... 5,161 00

Stonemasons.. 2,951 50

$91,387 18

$120,195 84 $3,837 70 $966 46Total...

Item 5. For repairs and improvement

of the distribution , including the

purchase of material in connection

therewith and expenses incidental

thereto $100,000 00

Increased by additional

appropriation .... 40,000 00

$140,000 00

7,000 00Diminished by transfer...

Net appropriation to item.................. $133,000 00¹
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Detailed Expenditures of the Bureaufor 1897.

General appropriation.

AmountAmount Amount Amount

appropria'd expended . merging. notmerging

Item 5- Continued.

Deficiencies of 1896:

Bricks . $8 88

Cement........ .135 00

Gum goods......
1 00

Iron castings ... 59 80

Paper hanging .. 12 16

216 84

Brass fittings .. 569 00

Bicycle.......
62 50

Bricks... 142 35

Cement... 387 20

Chandlery..
534 84

Coal.. 85 45

Fittings for tapping machines...... 3,129 51

Forage....

Gum goods..
Hardware .

Iron (bar)..

Iron fittings …........

1,448 15

844 18

1,177 53

66 99

500 00

Iron pipe:

1,480 6 in. , 54,358 lbs. at

.84ic . $4,587 82

17 12 in. , 15,851 lbs. at
.839c. 132 99

127 16 in . , 168,092 lbs. at

.839c...... 1,410 29

6,131 10

Iron special castings :

37,433 lbs . at 1.87c ... $700 00

146,342 lbs. at 1.54c....... 2,253 68

2,953 68

Lead (pig), 43,041 lbs. at 3.482..
1,500 00

Lumber 2,908 27

Plastering and painting..............
86.00

Plumbing.
49 36

Repairs to pavement..
95 40

Sand and stone...
480 84

Shop castings, 63,100 lbs. at .99..
634 58

Supporting tracks.... 186 95

Transportation....
1,061 00

Tolls

Wagons

2 26

461 25

Wages :

Improvement... $12,774 75

First District ....

Second District ..

1,293 72

9,478 24

Third District .... 26,210 85

Fourth District .... 21,375 89

Fifth District ... 9,845 32

Sixth District ............. 14,037 82
105,016 59

Total. $130,731 82 $2,268 18

Item 6. For supplies, including fuel

and labor at the City Construction

and Repair Shop....... $50,000 00

Increased by additional

appropriation

Diminished by transfer....

Net appropriation to item .

20,000 00

$70,000 00

4,500 00

$65,500 00
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Detailed Expenditures of the Bureau for 1897.

General Appropriation.

Amount Amount Amount Amount

appropria'd. expended. merging. not merging

$48 00

148 75..........

Item 6.-Continued.

Babbitt metal, 600 lbs . at .08 ...........

Block tin, 1,000 lbs . at .14 % c..

Brass castings , etc.:

785 lbs. expansion metal,

at 242 c.
11,125 lbs. lead coating, at

$192 33

.03.45 C....... 383 77

11,650 lbs. red metal at

1170 C........ 1,293 19

8,7942 lbs. ajax metal at

21 C...... ....... 1,857 84

25,593 lbs. yellow metal at

84 C....... 2,111 43

$5,838 56

CR.

9,275 lbs. scrap brass at 6c..

11,990 lbs. turnings at 4 c....

$568 09

479 60

$1,047 69 4,790 87

118 58Brass fittings .......

Corporation cocks :

50 one-inch at 762 c.. $38 25

1,000 half-inch at 323 c... 329 30

367 55

Chandlery. 500 00

Gum goods.......
551 07

Hauling ashes .... 5 00

Hardware, bolts and nuts ... 1,983 10

Horse shoeing... 20 25

Iron (bar).... 1,692 69

Lead (pig) 43.041 lbs. at 3.48½ C .. 1,500 00

Lime. 20 00

Listing 12 00

Lumber 2,298 59

Paints

Plug valves, 91 small at $1.29.

28 60

117 39

Shop castings :

14,520 lbs. at .99. $143 75

58,474 lbs. at 1.30 c ………….. .. 759 38

165,623 lbs. at 1.40 c ........ 2,318 68 |

129,005 lbs. at 21/4 c... 2,902 65

235,139 lbs. at 1 % c........ 3,527 12

435,390 lbs. at 1.36 c........ 5,921 30

15,572 88

85hours machine work at 60 c.........

Stone.....

Transportation.......

Wages....

Total...

51 00

19 20

40 00

34,707 09

$64,592 61 $907 39
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•

Delailed Expenditures of the Bureau for 1897.

General appropriation.

Item 7.- For general , incidental and

contingent expenses, including

keep of horse for Chief of Bureau,

General Superintendent and Assis-

tant, each $400 ...

Increased by additional

appropriation..

Net appropriation to item..

Deficiencies of 1896 :

Testing gauge...

Stationery...

Advertising.

Amount Amount Amount

appropria'd. expended .

Amount

merging. not merging

$16,30 0

2,000 00

$18,300 00

$1 50

1,800 85

$1,802 35

Care of clocks......

Carriage hire…..

Chairs and repairs.......

Engineer supplies....

199 30

15 00

35 75

71.00

232 73

Ground rent, 918 Cherry street... 26 66

Ice....... 90 14

Incidentals. 649 08

Incidentals . Hydrographic Corps ..
159 05

Insurance, fire....
242 00

Keep of horse... 800 00

Maps....
278 40

Meals ..... 5 00

Messenger and telegraph service .....
29 81

Photographic supplies....
116 28

Services ofexpert testing engine....
256 15

Serving morning papers...
27 04

Stationery 8,116 05

Subscriptions (periodicals) .
26 45

Telephone (calls) .. 14 94

Telephone supplies ..
85 00

Text books 238 32

Transportation .
233 20

Typewriter supplies...........
97 50

Washing towels ... 102 00

Wages:

Hydrographic Corps......... $1,560 00

Improvement roll.............

Writing duplicates.........

573 00

2.133 00

2,200 99

$18,283 19
$16 81

Item 8. For the purchase of material

and cost of labor in connection with

the laying of service mains and ex-

penses incident thereto .. $210,000 00

Increased by additional

appropriation ......

Diminished by transfer...

Net appropriation to item

50,000 00

$260,000 00

10,000 00

$250,000 00

$3 60
Deficiencies of 1896 :

Explosive caps ........

Forage......
11 84

Gum goods.. 89 36

Hardware.. 6 12

Harness and repairs... 104 64

Horse-shoeing . 24 00

Iron (bar). 6 89

Lumber 160 20

Shop castings ...

Professional services, V. S ........

Special castings ...........

80)

43 80

67 04

$525 49
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Detailed Expenditures of the Bureau for 1897.

General Appropriation .
Amount Amount Amount Amount

appropria'd. expended . merging. not merging

Item 8- Continued.

Brass fittings .......

Bricks..

Cement.....

Chandlery

Clay....

Corporation cocks :

7,330 12-in. , at 32.93........ $2,423 65

500 5 -in., at 37.50....

100 3/4 -in., at 50 cts ..

187 50

50 00

100 1 -in. , at 76.50.... 76 50

25 14 -in., at $1.20 ... 30 00

50 12-in., at $ 13858 cts. 69 75

100 2-in. , at $2.10.. 210 00

$915 41

491 65

493 00

598 07

112 18

Dynamite.

Forage .....

Device for watering horses..
Disinfectant...

Gum goods...

Hardware..

Harness and repairs...

Hauling........
Horses, two at $112 ..

Horse-shoeing ..
Ice ..

Iron (bar)..

Iron pipe:

844
13,953 6-in . , 5,058,488 lbs . ,

at 8 cts

499 8-in ., 243,267 lbs. ,

3,047 40

150 00

21 00

164 26

1,274 81

1,804 88

1,591 73

337 10

3,933 86

224 00

698 99

353 00

413 87

$42,946 83

at 100 cts 2,053 17
800 10-in . , 510,401 lbs . ,

at 83 cts... 4,533 96

2,538 12-in ., 2,306,278 lbs. ,

at 3 cts... 19,349 67

873 16-iu., 1,154,772 lbs. ,
at cts. 9,688 54

200 20- inch, 362,210 lbs. ,
at cts . 3,039 10

81,611 27

Iron special castings :

128,572 lbs. , at 1.87c ........ $2,404 31

474,723 lbs . , at 1.54c . 7,810 73

Lead (pig) 254,192 lbs. , at 3.482.

9.715 04

8,858 59

Lead pipe, 9,070 lbs. , at .414c..
Lumber

Machine work, 260 hours , at 60c.........

385 50

2,318 65

Packing..
Paints

Pasture for horse .

156 00

617 69

27 3

4 50
Plans..... 40 00

Plug valves:

141 , at $1 29 $181 89.
250, at $1 75 437 50

750, at 75c 562 50

Professional services V. S.
1,181 89

241 60

Repairs to stoves $9.50

Repairs to wagons.... 902 71

Shop castings :

103,401 lbs . at 1c..

Rent of office, Fifth District....

Rent ofshop, Fifth District ..

21,580 lbs. at 214c.

912 21

68 75

50 00

$487 12

1,551 03

281,701 lbs. atc.... 2,788 84

4,826 99!



99

Detailed Expenditures of the Bureau for 1897.

General Appropriation .

T

Amount Amount Amount Amount

appropria'd. expended . merging. not merging

Item 8- Continued.

Spars $18 00

Stop Valves :

Two 8-in. x 6 in., 4-way

at $75 .... $150 00

Seventy-five 6 in . 3-way

at $41. 3,300 00

3,450 00

Stable supplies ..... 76 05

Tapping machines. 3,964 00

Traveling expenses (Pipe inspectors ) . 1,233 54

Venturi meter, 48-inch .. 2,650 00

Wagons.. 457 50

Wages:

Improvement .. $5,657 00

First District .. 8,778 86

Second District ... 15,279 39

Third District .. 29,142 61

Fourth District 19,518 24

Fifth District . 4,725 85

Sixth District. 18,900 33 102,002 28

Total $242,018 05 $7,981 95

item 9.

For service pipes and meters..........

Corporation cocks :

1,000-2 in. at 32.93c.......... $329 30

100-5 in . at 37.50c.......... 37 508
10-34 in. at 50c ........

100-1 in . at 76.50c............

Curb stops, 1,395 5% in. at .34c ..

$10,000 00

50 00

76 50

$493 30

474 30

Lead pipe:

12,106 lbs. at 44C $514 50

41,600 lbs. at .03.60c ..... 1,497 60

2,012 10

Parts of meters . 177 25

Water meters :

534 in ., at $15 $75 00

30 34 in. , at $12 . 360 00

105 in., at $8.. 80 00

51 in. , at $20 . 100 00

10 1 in ., at $16... 160 00

5 1½ in., at $37.13 185 65

10 12 in.,at $30... 300 00

10 2 in., at $45... 450 00

10 2 in., at $50 . 500 00

5 3 in. , at $85 . 425 00

5 3 in. , at $90 . 450 00

10 4 in., at $175 .. 1,750 00

2 6 in., at $400 .. 800 00

$5,635 66

Less hauling.………………………….. 15 50

5,620 15

Total..... $8,777 10 $1,222 90
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Detailed Expenditures of the Bureaufor 1897.

AmountAmount Amount Amount

appropria'd. expended. merging. not merging
General Appropriation.

Item 10. Emergencies. ….………………………….. $5,000 00

Repairs to engines....

Repairs to damage from bursted pipe.

$1,912 84

78 00

Total....... $1,990 84 $3,009 16

improving reservoirs ..

Item 11. Forrepairing and

Balance from books of 1896.. 185,830 35

$100,000 00

Increased by additional

appropriation

Net appropriation to item....

7,700 00

$293,530 35

Deficiency of 1896 :

Analyses....

Asphalt work .

Bricks

Cerion paint...

Cement

Crushed stone....

Coping stone 92 ft. 3 in. 2

ft. at $2.95.... $272 87

1,452 ft. 9 in . 3 ft. at $3.35 ... 4,67 21

$200 00

70 00

442 50

26 25

4,320 00

923 06

$5,140 08

Less 20 per cent........ 1,028 01

4,112 07

Relining north basin Queen
Lane Reservoir:

69.585 sq . yds. floor at $1.15 ..$80,022 75

Less 20 per cent............... 16,004 55
64,018 20

Relining south basin Upper

Roxborough Reservoir:

52,494.27sq . yds. , at $1.282.. 67,455 14

Relining south basin Upper Roxbor-

ough Reservoir :

16.186 sq. yds. slope at

$1.45 ... ..$23,469 70

38.753 sq. yds. floor at

$1.20... 46,503 60

69,973 30

Retaining wall Queen Lane Reser-

voir :

157 cu. yds. excavation at

22c. 34 54

636 cu. yds. masonry, at
$1.97 3,160 92

45,638 sq . yds. sodding, at

13c 5,512 91

14,062 cu . yds . earth filling ,

at 57c.... 8,015 34

$16,753 74

Less 20 per cent .. 3,350 73

13,403 01

Retained per cent. on Contract for

Retaining Wall, Queen
Lane Reservoir.. $14,236 42

Less retained for future

payment.......

Sand and lime........

Services ofdriver....

1,500 00

12,736 42

2,479 23

230 00
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Detailed Expenditures ofthe Bureaufor 1897.

General Appropriation.
Amount Amount Amount

appropria'd. expended.

Amount

merging. not merging

Wages:

Bricklayers.. $2,125 48

Horses and carts........... 1,004 00

Laborers... 5,707 05

Stonemasons . 1,455 00

$10,291 53

Total... $250,680 81 $461 78 $42.387 86

Item 12.-Extensions :

Balance from 1896....

Retained per cent. on Contract for
Engines, Queen Lane Reservoir....

Item 13.- For the construction and

completion of Queen Lane Reser-
voir:

Balance from 1896....

$83,712 30

$59,829 60 $37 50 $23,845 20

122,731 77 122,731 77

RECAPITULATION.

Balance from books of 1896.

Special appropriation…......

Annual appropriation .......

Expended for deficiencies.....

Expended for maintenance......

Expended for extensions .....

$392,274 42

370,700 00

$762,974 42

1,119,654 00

$1,882,628 42

32,006 59

1,322,636 31

810,510 31

1,665,153 21

Amount merging .. 147,886 69

Amount not merging............ 69,588 52

217,475 91

1,882,628 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. Receipts. Estimates . Appropria- Expended.
tions.

1890 $2,381,037 70 $1,658,653 00 $1,371,028 00 $938,364 29

1891 2,500,762 73 2,000,000 00 1,880,683 48 1,530,294 04

1892 2,634,456 02 1,500,000 00 2,476,628 37 1,372,457 31

1893 2,574,275 24 2,871,800 00 3,813,973 92 2,593,390 81

1894 2,759,630 59 4,230,564 00 3,888,326 05 2,912,856 04

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

1896 2,879,133 26 4,385,601 00 2,231,671 15 1,825,610 89

1897 2,971,357 52 4,948,379 00 1,882,628 42 1,665,153 21

1898 5,443,379 00

Appropriation for 1898 . ...$1,068,843 40

69,538 52Balance from 1896 .

Requirements and Appropriations.

The following table makes comparison between the

requirements of this Bureau for the year 1898 and the

amounts appropriated :

Statement Showing the Estimates of the Bureau for the year

1898 and the Amounts Appropriated.

Item. Estimates. Appropriations.

1 Salaries ............

2 General supplies .

$322,529 00 $303,354 00

350,000 00 $50,000 00

3 Repairs to machinery... 100,900 00 81,000 00

4 Repairs to buildings , grounds, and reservoirs ... 125,000 00 125,000 00

5 Repairs to distribution ........ 200,000 00 135,000 00

6 Material and labor at City shop 80,000 00 66,500 00

7 General incidental and contingent expenses...... 17,000 00 18,300 00

8 Service Mains............ 300,000 00 253,000 00

9 Service pipes and meters 100,000 00 10,000 00

10 Emergencies 25,000 00 5,000 00

11 Extensions and improvements $3,863,750 00



APPENDIX B.

REPORT

OF THE

GENERAL SUPERINTENDENT

OF

Work during 1897, on Buildings , Grounds and Reservoirs,

and on Boilers and Machinery at the Pumping Stations.

OFFICE OF THE GENERAL SUPERINTENDENT.

BUREAU OF WATER.

Philadelphia, January 3, 1898.

MR. JOHN C. TRAUTWINE, JR. ,

Chief of Bureau of Water.

DEAR SIR :-I have the honor to submit the following

report of work performed under my direction during the

year 1897:

The engines and boilers at the several pumping stations

have been, with few exceptions, kept running to their full

capacities.

The repairs to the Fairmount, Queen Lane, and new

Roxborough reservoirs, respectively, have been completed,

and the several other reservoirs have all been kept in good

condition.
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The following table shows the pumpage-annual, maxi-

mum, average daily, and daily per capita-as compared

with that for the year 1896 :

Comparison of Pumpage for 1896 and 1897.

1896.

Gallons .

1897.

Gallons.

Increase.

Gallons.

Annual pumpage :

From rivers .

High service.....

Total..

Maximum daily pumpage:

86,228,360,959 93,999,191,121 7,770,830,162

1,465,281,570 1,668,275,750 202,991,180

87,693,642,529 95,667,466,871 7,973,824,342

From rivers.... 282,661,868 314,851,516 32,189,648

High service.... 4,293,780 4,365,360 71,580

Total.. 286,955,648 319,216,876 32,261,228

Average daily pumpage:

From rivers …………………….. 235,595,614 257,532,C31 21,935,417

High service ... 4,003,502 4,570,618 567,116

Total... 239,600,116 262,102,649 22,502,533

Average daily pumpage :

From rivers, per capita......... 172.2 195.8 13.6
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Cost of raising 1,000,000 Gallons 100 Feet during 1896

and 1897.

Station. 1896 1897 Increase . Decrease.

Fairmount ......... $1.29 $1 66 $0 37

Spring Garden . 3 58 3 44 $0 14

Belmont 3 63 3 84

1
7
721

Belmont High Service .. 41 38 24 69 16 69

Queen Lane .. 2 88 2 12 76

Roxborough... 3 13 3 37 24

Roxborough High Service.... 8 31 7 05 1 26

Mt. Airy High Service........... 10 66 11 96 1 30

Chestnut Hill High Service ... 109 22

Frankford ... 4 26

432 78

4 24

323 56

02

6
0

Average $3 43 $3 16 $0.27

Volume and Cost of Pumpage, etc. , for the years 1886 to

1897, inclusive.

Years. Number of

gallons pumped.‡

Number of

gallons pumped

100 feet high . ‡
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p
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.

Estimated

Population .

1886

1837

26,658,966,569

32,426,779,765

46,255,361,20% $4 13

51,289,948,331 3 99

8
8
8
8
8

80 975,000

89 995,000

1883 37,088,760,428 59,483,831,199 4 49 100 1,020,000

1889 42,518,919,781 69,034,118,434 3 87 110 1,050,000

1890 51,698,508,099 84,501,451,686 3 05 131 * 1,046,000

1891 55,665,648,000 93,490,106,725 2.99 140 1,071,672

1892 59,787,584,178 102,443,373,631 2 68 143 † 1,142,650

1893 6,352,736,978 110,590,708,479 3 22 150 1,190,493

1894 72,073,724,238 121,199,588,387 3 48 159 1,238,112

1895 78,775,849,101 132,040,951,195 3 69 162 1,329,957

1896 87,693,642,529 161,776,711,713 3 43 172 1,367,815

1897 95,667,466,871 187,371,927,277 3 16 185 1,385,734

* United States census. † City census.

Including repumpage or high service.



1
0
6

DAILYPUMPAGE

TableshowingtheNominal,Maximum,MinimumandAverageDailyPumpagefor1896and1897.

Fairmount..

SpringGarden.

Belmont

QueenLane.

Roxborough

NOMINAL. MAXIMUM. MINIMUM. AVERAGE.NAMEOFSTATION.

1896 1897 1896 1897 1896 1897 1896 1897

39,994,01 850,850

29,800,000

TotalfromSchuylkill.....

Increase....…………………………….

33,290,00033,290,00041,963,052
784,66424,480,45420,795,278

170,000,000170,060,000170,998,740168,563,170 45,524,300127,587,557124,332,590

38,000,00038,000,00032,886,59233,191,58310,872,34015,255,90525,797,57227,307,458

80,000,00080,000,00042,119,15078,292,1501,644,00011,695,68026,343,698

24,500,00024,500,00023,418,14023,062,4306,288,7705,799,70017,441,75517,853,806

53,222,068

345,790,000345,790,000311,385,654343,104,03149,455,96079,060,219221,651,035213,511,200

31,718,380

Frankford

TotalfromDelaware..

Increase

35,000,00042,000,00021,661,92323,362,1383,92),7307,032,78013,923,625 14,607,471

35,000,00042,000,00021,661,92323,362,1383,920,7307,032,780 13,923,625 14,007,474

1,700,215 3,112,050
83,849

TotalfromDelawareandSchuylkill.

Increase.

380,750,000387,790,000333,047,577366,466,17253,376,69086,093,029235,574,661 257,518,674

7,000,000 33,418,595 32,716,339 21,944,013
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Nominal,Maximum,MinimumandAverageDailyPumpagefor1896and1897—Continued.

NOMINAL. MAXIMUM. MINIMUM. AVERAGE.

NAMEOFSTATION.

1896 1897 1896 1897 1896 1897 1896 1897

BelmontHighService.. 2,500,000 2,500,000 576,720 1,153,440 106,800 202,920

RoxboroughHighService........... 5,000,000 5,000,000 2,566,0804,980,690 356,400 2,212,650

Mt.AiryHighService......... 3.000,000 3,000,000

ChestnutHillHighService. 750,000

2,220,0001,965,000

75,000885,600

995,000

378,840 63,960

268,418

2,163,6263,114,330

811,2501,574,4621,010,317

36,90052,549 13,354

445,911

TotalHighService.. 11,250,000 11,250,0006,248,4008,477,970 1,522,160 3,093,7204,014,493 4,583,942

Totaldaily.

Increase.....…………

392,040,000399,040,000339,295,977374,944,142

7,000,000 35,648,165

51,898,790 89,186,749239,589,159

34,287,959

262,102,616

22,513,457
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The following is a summary of the work done at the

several stations and reservoirs :

Fairmount

During the summer, while the wheels were out of ser-

vice on account of the low condition of the water in the

Schuylkill river, all the wheels and pumps at Fairmount

received attention and the necessary repairs.

Nos. 1 and 3 wheels have done but little service during

the year on account of the reservoir being thrown out of

service. These wheels pump only into the Fairmount

reservoir, and, in consequence, have run only on twenty-

nine (29) days during 1897 .

The remaining wheels at this station pump into Corin-

thian reservoir, and I would recommend that Nos. 1 and 3

be similarly connected, as they are now idle while water

is running over the dam.

Work on the unfinished section of the basin was started

as soon as the weather permitted, and the walls of No. 1

section were torn down to the line where solid masonry

was reached and were then built up from that line with

Conshohocken stone, pointed, and finished with a cement

concrete coping around the entire section . The low divi-

sion banks were covered with cement concrete, and stop-

houses of brick were built over all the stops in the several

sections. The outside and the division banks were graded

with gravel and then rolled . The dam received some

temporary repairs, but it will soon require others, of a

more extensive and permanent character. The wheel

houses and grounds at this station have been kept in fair

condition, considering the means available, with the ex-

ception of the house on the Mound dam, which is in the

same deplorable state, leaking at every rain and keeping

the machinery and building in so unsightly a condition

that we are obliged to keep the house closed to the public .
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Forebay.

As stated in my report for 1895, the forebay at Fair-

mount and the entrance to it from the river have always

been subject to shoaling, on account of the progressive

diminution in the velocity of the water as it passes the

entrances of the flumes to the several wheels, and by rea-

son of two corners in which the water loses its velocity

and deposits its sediment. It is proposed, if the neces-

sary means are provided, to construct walls reducing these

channels to such dimensions as will obviate this difficulty

in the future.

Spring Garden Pumping Station.

The engines and boilers at this station have been kept

in good running order and have required but very little

repairs other than those incident to the general wear of

hard-worked machinery. The two 30-million gallon en-

gines at this station have been run to a disadvantage, owing

to the insufficient boiler capacity for steam at high pres-

sure. These engines were designed to be run with steam

at a pressure of 150 pounds. Only six of the boilers at

this station were constructed for steam at that pressure.

With the quality of coal used by the Bureau they are

inadequate to supply steam for both engines at the pres-

sure required to run them to the best advantage. In

consequence of this, when both engines are running at

the same time it is necessary to use a lower pressure of

steam. As the engines are both supplied through one

steam pipe, should either of them be out of service, the

one in working condition is run with higher steam pres-

sure, and with very good results.

The boilers at this station , forty-four (44 ) in number,

have been kept in good condition.

9
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Belmont Pumping Station.

The boilers at this station have been run to their full

capacity. They are greatly in need of repairs, but as they

are all required to run the pumps which supply the rapidly

growing demands of West Philadelphia, their services can-

not be dispensed with for a longer period than a day or

two at the most, and even for that period only one at a

time can be spared .

The flue to which all the boilers (with the exception

of the three to the iron stack) are connected, is in a very

dangerous condition and liable to collapse at any moment.

The top of the flue has fallen in, and it is at present

covered with iron plates which are suspended from the

roof of the boiler house, and these plates, in turn, are

covered with a layer of bricks. Should the remaining

portion of the flue collapse, all of the pumps at this sta-

tion would be thrown out of service for weeks, while, at

the expiration of thirty-six (36) hours , all of the district

west of the Schuylkill would be without water. I there-

fore earnestly recommend that some action be taken at

once toward the introduction of additional boilers, boiler-

house and stack at this station . I cannot urge this too

strongly, as, under existing conditions, it will be utterly

impossible for us to keep up with the demands upon Bel-

mont station during 1898 should the increase in consump-

tion in West Philadelphia be in proportion to that during

1897. I have called attention in my last two reports to

the condition of this overworked station, and I would re-

spectfully bring to your notice again the necessity of giving

it immediate relief.

The largest and most important engine at the Belmont

pumping station is still running under the conditions

stated in my report of last year, viz : protected only by

a cover of rough boards. No means have been provided

for the building of a house around it.
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Queen Lane Pumping Station.

The engines at this station are running under unfav-

orable conditions, owing to the admission of air into the

suction mains. This causes them to thump heavily at

times and to bring undue strains upon both the engines

and the pumps.

Many of the pedestal bolts on the main shafts, as well

as one of the pump chambers, have broken. The latter

was replaced with a new one. An examination of the

pump chambers was subsequently made, and this revealed

the fact that they were all cracked in a manner identical

with the first one reported above. The breaking of these

parts is, in my judgment, due largely to the admission

of air into the suction mains and the pounding of the

engines. I am of opinion that the major part of the air

admitted finds its way through the joints in the pipes.

I am led to this belief by the improvement in the work-

ing of the engines after the recaulking of the joints.

Meanswereadopted toextract theair from the suctionmains

by connecting the air chambers on them to the condensers.

This method, while partly effective, destroyed the vacuum

in the condensers. An independent air pump was then

installed and connected to the same pipes. This is now

in use and working quite satisfactorily, but it fails to over-

come the difficulty. I not only recommend, but strongly

urge that these pipes be relaid at lower level, or that a

conduit be constructed into a pump well at or near the

engine house, and by this means overcome trouble and

expense, and improve the running of the engines .

Much work in connection with the improvement of the

buildings and grounds has been done in and around this

station, but I regret to have to state that our facilities

for supplying it with coal leave much to be desired . We

are still compelled to have the coal hauled from Wissa-
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hickon, on the Reading Railroad, as stated in my report

of last year, at a cost, this year, of twenty-five (25) cents

per ton.

During the year 1897 there were 26,934 tons of coal

consumed at the Queen Lane pumping station . Multi-

plying this amount by the cost (25 cents) per ton , for

hauling it from Wissahickon, we have the sum of

$0,733.50, and, adding to this amount the cost for hand-

ling the coal at the works, $829.50 , we have a total of

$7,563, which represents the amount which could be saved

in the expenditures at this plant if proper facilities were

provided for the delivery of coal. I therefore respect-

fully urge that some means be adopted looking to an im-

provement in this particular, and of such a nature as to

do away entirely, if possible, with this extra expenditure

for the hauling of coal.

The pumps at this station are all required to deliver

through one 48-inch main to the reservoir. This not only

increases the pressure on the pumps, but the cost of pump-

age as well. Should the 48-inch main which receives the

deliveries from these pumps be, for any reason, thrown

out of service, the entire works would be forced to remain

idle. The necessity for the laying of the second main, at

the earliest possible moment, is therefore apparent.

Roxborough Pumping Station.

This station, so far as boiler power is concerned, is in

much the same condition as the Belmont pumping station .

The boilers have all been run, during 1897, to their full

capacity. They are all greatly in need of repairs , but

their services can be dispensed with only for the length

of time required to have them cleaned.

No. 1 engine at this station is also much in need of

repairs, and of an extensive character. Two new pump

chambers, to replace the present broken ones, have been
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in readiness for several months, and every effort has been

made to fill the new reservoir, so as to have a supply of

water in reserve while the repairs to No. 1 engine are in

progress, the two smaller engines being entirely unequal

to meet the demands of the district supplied by this sta-

tion. It is for this reason that the greatest care is neces-

sary in the management of No. 1 engine, so as to keep

it, in its impaired condition, in running order.

As I stated in my report of last year, engines Nos. 2

and 3 are required to force water into the new reservoir,

and the pressure necessary to accomplish this is much

greater than that for which the engines were designed.

I therefore repeat the recommendation in my report for

1896, and urge that some action be taken at once looking

to the introduction of additional pumps and boilers at this

station. The district furnished with water by these works

has out-grown the supply, and additional facilities will be

required during the year 1898 to meet the increasing de-

mands upon them.

Frankford Pumping Station.

The engines and boilers at this station are in good con-

dition. This is accounted for by the fact that there is a

reserve in both engine and boiler capacities, which enables

us to drop them out of service when repairs are required

to be made.

The 15-million gallon compound vertical engine , known

as No. 3, built for this station by the Southwark Foundry

and Machine Company, was completed and reported ready

for the duty test required by the specification . This en-

gine was contracted for as a 15-million gallon engine, but

the contractors, upon being granted permission to make

certain alterations, subsequently guaranteed for the engine

a capacity of 22-million gallons. The experts appointed

Prof. H. W. Spangler, by the City, and Mr. Edward T.
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Child, by the Southwark Foundry and Machine Company,

decided, therefore, to make two tests, instead of one as

at first proposed, one for 15-million gallons capacity, as

contracted for, the other for 22-million gallons capacity,

as subsequently guaranteed. The test for 22-million gal-

lons capacity was made first. It was begun at noon on

June 16th and continued until 7.58 P. M. , when a lead

joint blew out of the pipe connecting the force main with

No. 2 engine, necessitating the stoppage of the test. The

slow speed test (15 million gallons) was begun at 6.45

P. M., June 18th, and terminated at 4.45 A. M. on the

following day. An account of the tests will be found in

a report made by the experts to Mr. Thomas M. Thomp-

son, Director of the Department of Public Works. The

engine was put in service immediately after the report of

the experts, and it has since given satisfaction in every

particular.

Roxborough and Belmont High-Service Stations.

Both of these stations are in the same condition as stated

in my reports for 1895 and 1896. As there is but one

pumping engine at each station, that engine is required

to run night and day, throughout the entire year. If, for

any cause, it should be thrown out of service, the district

supplied by it would be without water, and for this reason

I again urge that provision be made at once to relieve

the engines and pumps in question .

Queen Lane Reservoir.

During the year 1897 the following improvements,

begun during 1896 , were completed :

Asphalt concrete floor lining in north basin.

Reconstruction of outer slopes and retaining wall.

Other work carried on during the year was as follows :

Coping placed on retaining walls.
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Alterations in parapet walls at steps at west end of divi-

sion embankment, and building retaining wall at steps

at east end of division embankment.

Repairing asphalt walk on top embankment.

Observations on leakage, evaporation and rainfall taken.

Asphalt Concrete Floor Lining. North Basin.

During the latter part of April the north basin was

emptied, and, on April 26th, the Vulcanite Paving Com-

pany began cleaning the floor, preparatory to laying as-

phalt concrete. As this work requires a perfectly dry

surface, the contractors were not allowed to begin laying

asphalt concrete until May 20th .

About 40,000 square yards of the asphalt concrete laid

last year, and which did not conform to the specification

regarding its solidity, were taken up, reworked and relaid.

This work was not completed until August 16th, on which

day water was turned in from the south basin .

Reconstruction of Outer Slopes and Building of Retain-

ing Walls.

Mr. Michael McManus, contractor for the reconstruction

of the outer slopes and the building of retaining walls,

resumed operations on April 19th. The Vulcanite Pav-

ing Company's asphalt plant, having been built on the

line of the retaining wall on Thirty-first street near the

steps, interfered with the progress of Mr. McManus's work,

and he was, therefore, unable to complete this part of it

until October 1st.

During the summer the outer slopes were graded and

sodded, in accordance with the provision of the specifica-

tion.

Coping for Retaining Walls.

The first delivery of coping for the retaining walls was

made on April 19th, by the contractor, Mr. Michael Mc-
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Manus. Very slow progress has been made with this

work, there having been 1,545 lineal feet laid, which is

less than half the quantity required to complete the work.

Alterations in Parapet Walls.

During the latter part of November the parapet walls

at the steps at the west end of the division embankment

were altered by the masons of the Bureau. Some of these

walls were built unnecessarily high and afforded seclusion

for committing nuisances. The alterations consisted in

decreasing the height of these walls.

At the east end of the division embankment a wall was

built and repairs to steps made by the masons of the

Bureau of Water.

Repairing the Asphalt Walk on Top of the Embankment.

On the south and west sides of the south basin the

Neuchatel asphalt walk was considerably damaged by the

heavy hauling during the repairs to reservoir. During

November the Vulcanite Paving Company repaired the

top of the western embankment. The walk on top of the

southwest bank remains in a very bad condition .

Leakage.

On March 21st the south basin, for the first time, was

filled to the intended maximum depth, 30 feet. The

gauge-board in the north basin registered 21 feet 2 inches.

On March 22d, the day following, the first indications

of leakage appeared since the relining of the reservoir

with asphalt. These indications were as follows :

1. Water flowing through retaining wall on Thirty-first

street south of Bowman.

2. Increase in flow of stream crossing Abbottsford ave-

nue west of Thirty-first street.

3. Four inches of water standing in pipe ditch in Thir-

ty-second street and Abbottsford avenue.
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4. Springs appeared in pipe ditch south of reservoir and

in ditch on Thirty-first street.

5. The meadow northwest of reservoir very wet, and

stream flowing from same much increased in flow.

6. Water coming out of ground in Queen street east

of Thirty-third street.

The south basin was then drawn down about one-third,

and the north basin gradually emptied to allow the com-

pletion of the asphalt concrete floor lining. Under this

head the above-described evidences of leakage gradually

disappeared, except the stream running through wall on

Thirty-first street, which continued to flow until July 24th .

On October 26th the depths of water in the north and

south basins were 30 feet, and 27 feet 8 inches, respec-

tively. The north basin was shut off from distribution

and the pumpage turned into the south basin. Hook-

gauge readings were taken in the north basin to ascertain

the fall in the water surface. The few readings taken at

30 feet head indicated a loss of about 3 inches per day.

On October 27th all the evidences of leakage, as hereto-

fore described, reappeared . The stream flowed from the

meadow northwest of reservoir at the rate of 150,000 gal-

lons per day, which is about double its average flow with

the reservoir empty.

On October 29th the north basin was put on distribu-

tion, and by November 1st the depth decreased to 20 feet

4 inches, when it was again shut off and hook-gauge read-

ings taken. Under this head the north basin lost about

one-half inch per day. During this test, which lasted

until November 11th, the south basin was kept on distri-

bution, and its depth ranged from 18 feet to 25 feet. On

November 2d, the water discontinued running through

the wall on Thirty-first street. The streams south and west

of reservoir decreased in flow.
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On November 11th the north basin was drawn down

to 15 feet 4 inches, when another series of hook-gauge

readings was begun. This test continued until Decem-

ber 13th. Under 15 feet head the north basin lost about

one-third inch per day. The evidences of leakage slowly

disappeared, except in the meadow northwest of reservoir.

This continued wet, and itwas considered advisable to drain

it by a series of 6-inch terra cotta drain pipe, aggregating

1,350 lineal feet. This work was completed November

29th. Since then the condition of the meadow has been

normal.

On November 4th a pool of water, about 10 feet wide,

extending about 30 feet along the foot of slope on Thirty-

first street north of Bowman street, was observed. It was

suspected, at first, that this water came from the north

basin, when evidence was found which negatived such a

theory, and its existence was attributed to the recent heavy

rains, falling on the outer slopes and collecting at the foot,

forming these pools.

A test of the south basin was started December 20th,

but few or no results were obtained , and the test was post-

poned on account of the ice, which prevented ascertain-

ing, accurately, the amount of evaporation . On Decem-

ber 28th the south basin was put on distribution, and the

customary method of pumping into the north basin and

distributing from the south basin was resumed.

Observations on Evaporation and Rainfall.

Observations on evaporation from water surface and

rainfall were taken to determine the correction for the

hook-gauge readings. The observations were taken daily,

from April 16th to December 26th.

Monthly reports of these observations have been made

by the Assistant in Charge of Hydrographic Work.
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New Roxborough Reservoir.

The relining of the north basin consisted of a coating

of asphalt concrete, 1½ inches thick, on both floor and

slopes.

As in all our other asphalt work in the relining of reser-

voirs, a priming coat of asphalt dissolved in benzine was

first spread over the original surface and allowed to dry

thoroughly.

On the floor, the asphalt concrete was underlaid by a

coat of melted asphalt, which, however, was omitted on

the slopes, lest it should tend to cause a slipping of the

lining there.

As a further safe-guard against slipping or creeping

of the slope lining, the asphalt concrete there used was

made somewhat poorer in asphalt, and was given, besides,

an admixture of limestone dust.

The result was an asphalt concrete that showed not the

slightest tendency to slip or creep under continued expo-

sure to the hottest summer sunshine.

Over the entire surface of both floor and slopes was

spread a layer of melted asphalt. Here, also , the slope

treatment was made poorer than that on the floor, as a

precaution against flow under a hot sun, and the lining

thus prepared has behaved admirably in this respect

The relining of the south basin is similar to that em-

ployed at the Queen Lane reservoir, the floor being given

two inches of asphalt concrete, with a top coating of melted

asphalt, while the slopes received two coats of melted as-

phalt with burlap between them, the burlap being anchored

at the top of the bank and the entire slope work being

covered with hard vitrified bricks laid flat and dry.

On April 8th the north basin was emptied to allow the

Alcatraz Paving Company of Pennsylvania to complete

the asphalt concrete lining begun last year.
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On April 24th the said company began laying asphalt

concrete, but, owing to the damp condition of the floor,

work was suspended until May 18th.

The frequent rains during the summer months pre-

vented the contractors from making rapid progress, and

this work, therefore, was not completed until September

25th.

For a period of several months after the north basin

was emptied, water continued running into the basin

through the brick lining at the northwest corner, and

along the foot of the west slope, from midway between

the north and the south outlet pipes, to the northwest cor-

ner. Many theories have been advanced as to the source

of the water which finds its way into the basin at this

point, and as to the reason for its continuance for so long

a period after the basin was emptied, but none satisfac-

torily explains either.

As the entire embankment at this place is built above

the natural surface of the ground, it seems improbable

that the water is traceable to springs in the embankment,

and its location with relation to the south basin makes

it unreasonable to attribute its source to that basin.

Before the asphalt concrete was laid over the bricks

in the northwest corner, a drain was constructed to carry

off the water coming from the embankment.

The brick lining was removed and an excavation, about

8 feet by 11 feet, was made in the embankment. A bed

of porous concrete, 10 feet long, 7 feet wide and 2 feet

thick, was laid over several brick drains, all emptying into

a 2-inch pipe which connects with the 12-inch reservoir

drain pipe.

A stop was put on the 12-inch reservoir drain pipe be-

tween the end of the pipe inside the basin and the con-

nection with the 2-inch pipe. This stop is intended to

relieve the 12-inch pipe, which runs under the embank-
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ment at the northwest corner, of the reservoir pressure,

and to prevent water from the basin getting into the above-

described drain.

About 75 square yards ofthe brick lining along the

foot of the west slope were removed. The wet clay was

replaced with dry, well-rammed clay, over which bricks

were laid to conform with the adjoining slopes. This work

was done by employees of the Bureau of Water. After

these bricks became dry this slope was covered with as-

phalt concrete .

On May 26th a break was discovered in the south out-

let pipe, in the embankment, about 10 feet from the in-

side surface of the basin This break was repaired before

water was turned in the north basin.

None of the outlet pipes in this reservoir are equipped

with stops or gates by the aid of which the water can

be shut off from the inside of the basins. The break re-.

ferred to demonstrated the advisability of providing some

means by which the water could be shut off from inside

the reservoir in case of a break occurring in the pipe under

the embankment, thus preventing immeasurable damage

which would probably result from such a break.

As a permanent equipment could not be built before

the completion of the lining of the north basin, a tempo-

rary covering, made of 2-inch plank was bolted over the

ends of the outlet pipes. The north outlet pipe is used

for a pumping main, and a door, which will act as a check-

valve, was put in the plank covering, which is bolted over

the end of this pipe. These temporary gates still remain

in place.

On September 6th the south basin was emptied, to allow

the contractors to begin the repairs thereon, and the dis-

trict formerly supplied from this basin was put on direct

pumpage until the completion of the relining of the north

basin.
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After the water was drawn off a depression. was found

in the brick lining on the slope of the east embankment.

This depression extended 60 feet north from about mid-

way between the north and south corners, and was about

12 feet above the floor of the basin.

After 107 square yards of the brick lining were removed,

two holes, about one inch in diameter, were found running

through the clay into the embankment. These holes were

filled with cement grout, and the original grade was re-

stored by filling the depression with clay, over which the

brick lining was relaid.

The brick slope lining was extended over the cement

concrete steps at the east end of the division embankment.

The steps were brought to a uniform grade by filling the

triangular space at each step with cement concrete.

This work was done by employees of this Bureau.

On September 9th the Vulcanite Paving Company,

contractors for relining the south basin with asphalt, began

cleaning the floor preparatory to laying asphalt concrete .

A deposit of mud, which had been accumulating since

1893, covered the entire floor. It measured about 3

inches in thickness immediately after the water was drawn

off, and, when dry, 1 inches. This mud was deposited,1½

by the contractors, on the outer slope of the west em-

bankment.

The asphalt plant for the south basin was located at

the foot of the outer slope of the west embankment, near

the division embankment.

The brick and asphalt lining of the south basin was

completed November 6th, on which day water was turned

in from the north basin.

On July 23d a horizontal crack, ½ inch in greatest width

and 45 feet long, developed in the newly-laid asphalt con-

crete lining on the east bank near its north end ; but this

fracture was found to be due to a swelling of the clay
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beneath it, which bulged the brick lining, and with it, of

course, the asphalt concrete. The clay and the brick lin-

ing were reconstructed by employees of this Bureau, and

the asphalt concrete was relaid by the contractors.

During the cold weather of the current month, four

vertical cracks have developed in the slope lining of the

division bank, which receives less sunshine than any of

the others, and one, each, in the east and west banks.

In each case these cracks start at the top of the bank and

diminish in width as they extend downward toward the

water surface. At the most, they are scarcely wider than

the thickness of a sheet of writing paper, and in no case

do they seem to extend below the surface of the water.

A stop was put on the 12-inch drain pipe inside the

south basin, as a precaution against serious damage in case

of a break in the pipe under this embankment.

About 100 new fence posts were put in the fence around

the north basin, and as many of the old ones, having been

rendered unfit for use by decay, were rejected.

The Neuchatel asphalt walk on top of the embankments

has settled , in many places, from one to three inches.

These depressions occur near the inside edge, about on a

line with the fence. After every rain, water collected

in these depressions, and, following down around the fence

posts, ran off into the embankment.

In order to protect the embankment from damage re-

sulting from the defective walk, the asphalt was cut away

a few inches around each post. The remaining space was

filled with Neuchatel asphalt so as to form a mound, from

one to two inches high and sloping away in all directions

from the posts.

The grading of Lare street by the Bureau of Surveys

made it necessary to reconstruct the foundation and build

an extension to the retaining wall on the east side of the

reservoir and adjacent to the street above named.
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The contract for this work was awarded to Mr. Michael

McManus, who began operations on August
and com-

pleted all the masonry on December 7th. Before the

contract is completed , however, the coping must be placed

on the extended portion of the wall .

The maximum depths reached in the north and south

basins, since the reservoir was lined with asphalt, are 16

feet and 22 feet 4 inches, respectively. Under these

heads no evidence of leakage appeared .

Respectfully submitted,

F. L. HAND,

General Superintendent.
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Jonval Turbines-Double-acting

horizontal plunge pumps.

Total capacity, 33,290,000 gallons

per day.

FAIRMOUNT PUMPING STATION.

Capacity, No. 1-2,000,000 gallons

per day.

Capacity, Nos. 3, 4 and 5-5,330,000

gallons per day.

Capacity, Nos. 7, 8 and 9-5,100,000

gallons per day.

OIL.
Running Time of each Turbine in Hours. Gallons Pumped by each Turbine. Total

Pumpage

Average

1897

No. 1 No. 3 No. 4 No. 5 No. 7 No. 8 No 9 No. 1. No. 3. No. 4. No. 5. No. 7. No. 8. No. 9.

for each

Month.

Pumpage Castor. Engine.

per Day.

Quarts. Quarts.

January...... 8 665 639 290 271

February 501 501 421 389

409 209

488 371

872,320

March... 735 744 744 744 720 747

April..... 680 685 681 685 629

May... 11 12 592 629 623

June..... 245 347 474 532 478

July 3 6 562 423

August....... 43 136 492 446

September .. 163 73

619 523

684 661

465 400

676 565

157

179,844,442 171,233,676 78,358,973 65,968,350 105,305,420

131,666,745 128,866,096 109,652,497 89,497,500 119,618,695

196,399,560 196,267,247 195,346,806 175,880,360 182,747,975

177,862,879 181,326,194 155,503,900 169,433,475

1,212,800 3,098,842 157,699,541

21,967,822 123,095,283 127,906,601

269,568 1,391,759

3,405,596 35,637,851

11-

October....... 6 96

November... 154 207

December.. 274 280

3
3
8

11 102 98 39 645,736

675 676 685 671 15,229,397

25,146,205 22,219,739

56,504,004 158,855,966

673 304 680 683 686 28,271,972

51,604,175 653,187,356 21,070,559

91,268,950 670,570,483 23,948,958

185,227,675 1,131,869,623 36,511,923

156,486,431 840,612,879 28,020,429

163,703,362 148,909,425 133,367,983 54,618,850 662,610,803 21,374,542

112,585,608 106,794,675 161,897,050 157,939,655 812,186,694 27,072,889 15

148,514,273 94,200,021 112,457,800 97,358,571 454,191,992 14,651,354

127,974,776 100,194,028 150,699,775 129,223,250 547,135,276 17,649,525

42,444,951 16,669,504 37,290,525 1,812,800 98,217,780 3,273,926

3,251,433 22,550,150 22,526,775 6,430,200 102,770,238 3,3,15,168

173,855,425 167,125,025 171,926,700 743,496,517 24,783,217

77,178,850 177,972,748 89,622,185 154,518,185 173,404,879 172,458,072 $73,426,891 28,175,061

1 160

4 141

194

3 189

160

182

126

6 142

61

51

195

188

Total

Averages
744 2,985 5,061 4 833 5,586 6,369 5,522 71,875,211 829,963,541 1,318,884,493 1,252,781,058 1,304,541,523 1,535,875,377 1,276,355,329 7,590,276,532 20,795,278

2
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BELMONTAUXILIARYSTATION.

RunningTime

ofeachEngine

inHours.

GallonsPumpedbyeach

Engine.

Total

Pumpage

perMouth.

Average

Pampage Coal.

perDay.

No.1.-WorthingtonDuplex-Capacity,

2,000,000gallonsperday.

No.2.-Snow-Capacity,500,000gallons

perday.

P
e
r
c
e
n
t
a
g
e
o
f
A
s
h
e
s

.

C
y
l
i
n
d
e
r

.

Oil.

E
n
g
i
n
e

.

MeanWater

Pressure.

Qts. Qts. No.1. No.2.

TotalCapacity-2,500,000

gallonsperday.

1897

1
2
5

No1. No.2. No.1. No.2. Gallons. Gallons. Tons. Lbs.

January. 158 6,760,440 6,760,440 218,078 32 1,526 .25

February 144 6,222,360 6,222,360222,227 29 245 .25

March. 165 7,049,480 7,049,480 227,402 33 690 .25

April 232 9,954,720 9,951,720 €31,824 35 1,490 .25

May. 323 15,282,555 15,282,555 492,985 43 1,470 .25

June...........
413 19,964,595 19,964,595 665,486 51 435 .25

July. 448 21,540,115 21,540,115 694,842 47 885 .25

August.... 413 19,847,780 19,847,780 640,250 44 2,165

September. 481 23,176,835 23,176,835 772,561 52 1,265 .25

October. 350 16,59,440 16,859,440 543,852 42 535 .25

November. 180 8,915,130 8,915,130 297,171 40 655

December 189 7,185,020 7,185,020 296,290 42 2,010

2
9

2
9

2
9

1
3
2

2
1
3

1
3

1
3

1
3

1
3

31 15 62

28 7

31 7

ས
ྐ
ྱ
་
ྕ
ཙ

61

61

30 7 66

31 7 58

30 7 59

31 7 60

25 31

30

31

.25 30

ཚ
 
ེ

བ
ཚྭ

7 61

7 57

2
2
2

8
8

8

7 61

7 60

.25 31 8 GO

Totalsandaverage.. 3,496 162,758,47) 162,758,470 415,911 495 2,171 .15

1
5

365 93

3
3
3

1=

1
0



TotalCapacity,24,500,000gallons

perday.

ROXBOROUGHPUMPINGSTATION.

RunningTimeof

GallonsPumpedbyeachEngine.eachEngine

inHours.
1897.

Total

Tumpage

of

eachMonth.

Average

Pumpage

perDay.

Coal.

No.1-VerticalCompound.-Capacity,

12,000,000gallonsperday.

No.2--WorthingtonDuplex.--Capacity,

5,000,000gallonsperday.

No.3--WorthingtonDuplex.--Capacity,

7,500,000gallonsperday.

OILS.

P
e
r
c
e
n
t
a
g
e
o
f
A
s
h
e
s

.

C
y
l
i
n
d
e
r

.

E
n
g
i
n
e

.

Mean

WaterPressure

andMeanSuction

LiftinPounds

perSquareInch.

G
a
l
l
o
n
s
R
a
i
s
e
d
1
0
0
f
e
e
t

p
e
r
P
o
u
n
d
o
f
C
o
a
l
.

1
2
6

No.1.No.2.No.3. No.1. No.2. No.3. Gallons. Gallons. Tons.Lbs. Qts. Qts. No.1.No.2.No.3.

January. 364,995,800

February.

March.........

April.......

May

June........

278,822,420

373,042,200

306,646,120

333,096,060

July.

August......

September..

October.

November.

December..

71169354

55966354

71254031

632589111

700691291

680566432327,654,840137,166,150

72725!447365,059,68063,068,050

680314572308,397,10078,319,150189,886,110

600320417208,211,750170,073,800

706807.6343,408,32019,107,150

558261526323,826,12062,590,150

697341491328,827,20080,838,850

156,521,100 15,975,570

156,689,250 17,389,410

127,381,000

132,112,80

168,574,800

131,368,860

537,492,470

452,901,080

10,003,740510,426,94016,465,385

36,772,100475,531,32015,251,014

90,810,450592,481,31019,112,300

19,972,995

17,338,466 1,8341,410.25 372 775 160160160 492.8

16,175,038 1,6171,080.25 336 696 160160 160 471.0

1,71280.25505 942 160 155 160 501.5

ន 1,5121,720.25

1,842520.25632

561 893 160 145 160 520.2

1,007 160 145160 571.6

599,189,850 1,8791,560.25 637 988 1:0 145 160 536.2

143,406,120 571,538,80 18,436,575 1,7941,920.25 867 1,129 160 145145 535.6

576,631,360 18,610,011 1,8191,360.25 895 957 155 145 155 457.8

140,092,190 518,37,740 17,2.9,58 1,6702,040.25 747 776 160 145 155 521.8

216,707,970 579,223,440 18,684,627 2,0061,600.25 789 911 160 145 15 485.5

159,020,0:0 545,436,280

117,747,610557,412,69017,918,0862,038

18,181,2091,971240.25 707 811 160 145 145 465.4

40.25729 842 100 145155 459.6

Totals&averages.8,0625,3134,1623,861,987,910 1,352,471,250 1,32,180,1706,516,639,330 17,833,80621,700 160 .257,80210,827 160 148155 505.2



Total Capacity, 90,000,000 gallons per day.
NEW SPRING GARDEN STATION.

Running Time ofeach Engine

in Hours. Gallons Pumped by each Engine.

1897.

Total Pumpage

of

each Month.

Average

Pumpage per

Day.

Coal.

No. 2- Vertical Triple Expansion, Capacity, 30,000,000 gallons per day.

No. 3-Vertical Triple Expansion, Capacity, 30,000,000 gallons per day.

No. 9-Worthington Duplex, Capacity, 15,000,000 gallons per day.

No. 10-Worthington Duplex, Capacity, 15,000,000 gallons per day.

OILS.

P
e
r
c
e
n
t
a
g
e

o
f

A
s
h
e
s

.

No. 2. No. 3. No. 9. No. 10 . No. 2. No. 3. No. 9. No. 10. Gallons. Gallons. Tons. Lbs.

January.... 717 693 708 275 816,585,000 809,165,700

February... 654 433 358 458 749,562,500 480,430,900

510,907,500

253,285,652

March....
716 607 550 831,117,000 681,216,500

172,590,020

257,823,140

330,382,645

2,309,248,220

1,741,102,192

74,491,878 2,713 1,120

68,182,221 2,224 .25

1,842,716,145 59,442,456 2,107 280

April 636 490 144 720 708,635,400 564,695,950 90,180,430

May 576 610 442 669 651,372,750 703,762,500 486,966,020

June......
479 359 671 672 546,884,500 399,295,850

July..... 705 676 735 711 808,038,000 790,849,500

416,116,810

481,850,950

August.... 556 665 744 744 630,840,000 787,243,800 472,940,555

September 604 684 707 710 392,598,850 809,598,200 459,898,490

October....
483 726 743 741 523,700,100 843,486,000 481,119,280

1,791,099,050427,587,270

2,258,429,910416,328,640

1,760,602,215398,312,055

427,078,340 2,507,816,790

433,072,950 2,324,097,305

2,197,943,100535,847,560

451,272,190

59,703,301 2,025 634 .25

72,852,577 2,506 820 .25

5,886,973 2,220 1,200 .25

80,897,315 3,226 260

74,970,880

73,264,770 . 3,022

3,024 240

1,770

2,299,577,570 74,179,921 3,020 200 .25

November
633 700 706 722,158,500

December.
462 228 677 709 521,163,500 267,088,500

443,383,610

535,476,730

424,015 380

426,496,730

1,589,557,490

1,750,225,460

52,985,249 2,45 1,800 .25

56,458,886 1,915 400 .25

222222222222

.25

.25

Totals and averages..
6,588 6,804 6,629 7 665 7,180,497,600 7,858,991,900 4,632,126,027 4,700,806,920 24,372,422,447 66,773,760 30,460 2,004

2
5

C
y
l
i
n
d
e
r

.

E
n
g
i
n
e

.

Mean Water Pressure

and Mean Suction Lift in Pounds

per Square Inch.

G
a
l
l
o
n
s

R
a
i
s
e
d

1
0
0

f
e
e
t

p
e
r

P
o
u
n
d
s

o
f

C
o
a
l

.

Qts. Qts. No. 2. No. 3. No. 9. No. 10.

1,545 744 52

857 544 54

1,124 658 52

1,110 603 52

1,144 619 52

1,021 485 52

2
2
2 52

56

1,328 712 52 52

1,244 687 55 55

1,208 682 56

1,232 688 56

901 620

960 496 58

2
3
8
2
N
N

1
8

1
8

1
8

1
8
2

52

55

8
8
868 70

70 70

50 67

52 72

61

55

66

63

56 67

56 56

55 55

52 56

3
5
8

2
1
8

2
8
3
5

1
8
8

72

2
2
5
2

572.5

526.6

588.3

594.9

61 606.2

55 533.3

67 522.0

68 517.0

68 487.7

56 527.0

52 435.4

56 610.9

.25 13,674 7,538 54 54

3
9

63

6
9

63 539.8



1897.

Total Capacity 80,000,000 gallons per day.
CLD SPRING GARDEN STATION.

Running Time of each Engine in Hours. Gallons Pumped by each Engine.

No. 5- Vertical Compound. Capacity 20,000,000 gallons per day.

No. 6- Simpson Rotary Compound. Capacity 10,000,000 gallons per day.

No. 7-Marine Rotary Compound. Capacity 20,000,000 gallons per day.

No. 8-Worthington Duplex. Capacity 10,000,000 gallons per day.

No. 11-Gaskill Compound. Capacity 20,000,000 gallons per day.

Total Pump-
age ofeach

Month.

Average

Pumpage

per Day.

Coal.

P
e
r
c
e
n
t
a
g
e

o
f
A
s
h
e
s

.

C
y
l
i
n
d
e
r

.

OILS.

No.5. No. 6. No. 7. No. 8. No. 11. No. 5. No. 6. No. 7. No. 8. No. 11 . Gallons. Gallons. Tons. Lbs. Qts.Qts. No. 5 No.6 No. 7 No. 8 No. 11

January... 542 460 744 650 514 308,816,550 193,620,000 554,141,200

February... 557 282 405 502 416 456,487,550 128,230,000 304,520,700

March........ 193 187 449 552 667 92,428,800 78,855,000 330,099,300

April....... 132 134 658 97 594 56,856,150 56,700,390 499,242,000

May....
323 714 428 668 145,952,500 559,999,000

327,471,200

262,375,200

277,868,500

49,014,000

260,911,300

June....... 372 565
9

516 654 646 182,179,295 24,005,000 386,016,300 330,348,800

July.....
522 724 742 739 238,210,000 542,536,100 374,220,000

August..... 608 244 736 744 743 421,735,450 102,690,000 563,246,300

September.. 708 356 720 715 712 550,249,000 346,690,150 545,716,000

October . 739 577 738 737 722 638,610,300 241,178,600 560,194,450

November...... 706 581 699 657 606 626,774,500

December. 700 400 727 686 299 620,145,800

243,305,000

69,558,000

527,307,300

546,609,500

374,976,000

359,228,100

370,346,800.

326,029,200

344,755,200

602,392,000

2,713293,580,000 1,677,628,950 54,117,062

2,224349,376,000 1,500,989,450 53,606,766

564,859,200 1,344,110,800 43,358,412 2,107

1,7911,143,356,540481,544,000 38,111,884

280,983,410 1,247,846,210 40,253,103 1,983

526,870,000 1,449,419,395 48,313,979 1,801

598,464,000 1,753,430,100 56,562,261 2,628

2,065,039,750 66,614,185

1,120 .25

.25

280 .25

832 .25

1,022

557

650 50 50 50 74 50 411.0

476 50 50 50

634 419 50

440 317 50

2,080 .25 628 525

260 .25 585 443

1,280 .25 826 620

2,746 160 .25 918 704

565,320,000 2,367,203,250 78,906,775

580,542,000 2,390,872,150 77,124,908 2,580

535,752,000 2,259,168,000 75,305,600 2,466

228,840,000 1,809,908,500 58,384,145 1,839

2,204 1,740 .25 935 692

800 .25 970 723 53

2,160.25

640 25

890

636

680 50

438

5
2

2
2
2

2
2

B

50 50

50 50

50 50

63 50 63

52 52

8
8
8
2

3
3
8
8

54 50 454.0

63 50 429.1

66 50 429.3

72 50 423.5

63 63 541.3

83 52 448.7

55

50

53

3
5
88
8
8
8
8
8

53 55 67 53 506.8

50 55 80 53 722.3

53 53 85 53 625.0

50 82

53 53

6
7

7
0

50 610.6

50 662.0

Totals and averages 6,102 3,277 7,830 7,164 7,386 4,338,445,895 1,484,832,140 5,919,628,150 3,657,544,300 5,608,522,610 21,008,973,095 57,558,830 27,082 152 .25 9,041 6,687

6
252 51 55

7
070 52

1
2

521.9

E
n
g
i
n
e

.

Mean Water Pressure and

Mean Suction Lift in

Pounds per sq. inch.

G
a
l
l
o
n
s

R
a
i
s
e
d

1
0
0 f
e
e
t

p
e
r
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o
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n
d

o
f

c
o
a
l

.



1
2
7

TotalCapacity,5,000,000

gallonsperday.

1897.

ROXBOROUGHAUXILIARYSTATION.

No.1-WorthingtonDuplex.

-Capacity,5,000,000gal-

lonsperday.

Oils.

o
f
E
n
g
i
n
e
i
n

R
u
n
n
i
n
g
T
i
m
e

H
o
u
r
s

Gallons

Pumpedby

Engine.

Total

Pumpageof

eachMonth.

Average

Pumpage

perDay.
Coal.

P
e
r
c
e
n
t
a
g
e
o
f
A
s
h
e
s

.

Qts. Qts.No.1.

C
y
l
i
n
d
e
r

.

E
n
g
i
n
e

.

M
e
a
n
W
a
t
e
r

P
r
e
s
s
u
r
e

.

No.1. No.1. Gallons. Gallons. Tons.Lbs.

January

February.

March

743 78,441,560 79,411,560 2,562,630 110 430 .25 124

670 71,840,240 71,840,240 2,565,722 98 2,142.25

744 97,796,360 97,796,369 3,154,721 141 1,810 .25

April..

May

June

July

August

September..

October.

720 99,542,810 99,512,8103,318,093 151 530 .25

8
མ

ཆ
ུ

8 56

116

~J

7 56

124

་

7 56

120 8 56

744 114,759,760 114,759,7603,701,927 169 640 .25 124 7 56

720 111,835,010111,835,010 3,727,833 171 448 .25

741 79,529,46079,529,460 2,565,466 132 130 .25

721 81,610,840 81,610,840 2,632,607 130 1,260 .25

719 115,339,770 115,339,770 3,844,659 1571,540 .25

744 102,957,860 102,957,860 3,321,221 146 440 .25

November.

December

720 84,689,58084,689,580 2,822,986 132 980 .25

744 97,387,22097,387,2203,141,5231521,940 .25

1
1

1
2

1
3

1
0

1
5

120 7 56

124 4 56

124 7

120

~

56

56

124 756

120 7 56

གླ
ཕྲ

 ུ
 ུ

 ུ
ཐ
ྭ
ཕ
ྲ

ཕ
ྲ
ལ
ྦ
ུ

124 4 56

Totalsandaverages. 8,73)1,136,740,4701,136,740,4703,114,330 1,694 1,030 .251,16483 56



TotalCapacity,3,000,000gallons

perday.
MOUNTAIRYPUMPINGSTATION.

No.1-DavidsonRotary.Capacity,

1,000,000gallonsperday.

No.2-DavidsonRotary.Capacity,

1,000,000gallonsperday.

No.3-Knowles.Capacity,1,000,000

gallonsperday.

Runningtimeof

eachenginein

hours.

GallonsPumpedbyeachEngine.

Total

Pumpage

1897.

each

Month.

Average

Pumpage COAL.

perDay.

P
e
r
c
e
n
t
a
g
e
o
f
A
s
h
e
s

.

Qts.Qts.No.1.No.2.No.3.

C
y
l
i
n
d
e
r

.

E
n
g
i
n
e

.

OILS.

MeanWaterPres-

sureandMean

SuctionLiftin

poundspersq.

inch.

G
a
l
l
o
n
s
r
a
i
s
e
d

1
0
0
f
e
e
t

p
e
r
p
o
u
n
d
o
f
c
o
a
l

.

No.1.No.2.No.3. No.1. No.2. No.3. Gallons. Gallons.Tons. Lbs.

January... 744 313 33,356,250 13,581,250

February 672 252 29,413,500 10,680,000

46,937,5001,514,112

40,093,500

122 720.2531 31

1,431,910 108 580.2528 28

3
3
8

60

60

March......... 15 641,250 641,250 20,685 17 920.25 1 1 60

8
8
8

60

60

8
8
0

237.2

229.1

22.7

April... 13 880.25

May. 13 1,880.25

June 13 880.25

July. 704 378 33,594,250 17,873,250 51,467,500 1,982,822 74 1,034.25 60

3
9 58 60

August.......... 744 363 36,925,000 17,118,810 54,043,810 1,743,348 135 1,600.25 62 62 60

September... 720334 35,670,000 15,371250 51,011,250 1,701,375 150 300.2560

October 744280 35,115,000 12,897,500 48,012,5001,518,790128 2,080.25 62

November 720 189

December 744

6
8
8

33,031,500 8,355,500

12 34,612,500 50,000

41,387,000

35,152,500

1,397,566106

1,133,951

60.2560

96 460.25362 31

*
3
3

3

62

60

52

:
:

:
:

:
:

60

Totalsandaverages.5,8072,121 272,359,250 96,417,560 368,776,8101,010,347960 191.2542638560

6
9

60

60
60
60

60

60

3
3
3
3

:
:

60 273.8

60 246.8

60 242.6

230.4

243.2

226.0

6
0

237.6

1
2
8



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 Luplex, Capacity 8,000,000 gallons per day.

No. 4.- Worthington Duplex, Capacity 20,000,000 gallons per day.

P
e
r
c
e
n
t
a
g
e

o
f
a
s
h
e
s

.

C
y
l
i
n
d
e
r

.

OILS.

E
n
g
i
n
e

.

Mean Water Pressure

and Mean Suction

Lift in Pounds

per Sq. Inch.

G
a
l
l
o
n
s

r
a
i
s
e
d

1
0
0

f
e
e
t

p
e
r

P
o
u
n
d

o
f

C
o
a
l

.

Running Time of each Engine
in hours.

Gallons pumped by each Engine.

Total Pump-

age of each

Month.

Average

Pumpage per

Day.

Coal.

1897.

No. 1. No. 2. No. 3. No. 4. No. 1. No. 2. No. 3. No. 4. Gallons. Gallons. Tons. Lbs. Qts. Qts. No. 1. No. 2. No. 3. No. 4.

January 32 351 312 709 8,333,700

February. 29 126 536 650 6,911,400

90,799,408

36,378,888

115,924,270

167,654,475

577,697,040

533,510,748

792,754,418 25,572,723 1,881 1,211 .25 484 122 88

8
8

88 88

744,485,511 26,588,768 1,760 292 .25 448 112 88 88 88

March 86 251 452 650 22,748,30) 74,922,144 170,135,300 517,287,000 786,092,744 25,357,830 1,875 1,310 .25 512 124 88 88 88

April... 248 349 445 476 64,224,300 96,425,834 168,525,930 379,320,670 708,496,734 23,616,557 2,092
1,398 .25 480 120 88 88 88

May.. 129 299 632 584 33,474,300 72,252,336 236,402,025 461,864,220 803,992,881 25,935,254 1,781 1,200 .25 500 128 88 88 88

June... 50 115 583 662 12,275,400 29,216,304 219,550,050 532,841,100 793,882,854 26,462,761 1,608 770 .25 840 240 88 88 88

July. 50 170 595 722 200 920,100 222,530,377 333,518,030 153,354,870 910,323,377 29,365,270 1,714 1,260 .25 768 215 88 88 88

August... 20 244 685 742 5,307,300 63,021,469 259,329,010 616,158,020 943,815,799 30,445,670 1,746 50 .25 806 127 88 88 88

September. 58 209 667 664 214,085,900 55,095,490 251,378,755 362,357,450 882,917,595 29,430,586 1,791 50 .25 780 120 88 88 88

October...... 320 446 294 732 82,058,500 113,678,388 112,673,486 623,767,880 931,178,254 30,038,008 2,064 1,234 .25 849 124 88 88 88

November 56 248 387 706 14,756,600 54,818,209 42,995,371 706,749,511 819,349,691 27,311,656 1,989 1,105 .25 840 120 88 88 88

December... 133 44

H
F

566 715 33,560,000 .11,575,090 202,108,500 602,688,800 849,932,390 27,417,173 2,086 2,120 .25 840 124 88 88 88 90

888 88 888 8

90 419.2

90 420.8

90 416.9

90 336.9

90 449.0

90 491.1

90 526.7

90 537.8

90 488.7

90 448.8

90 410.0

405.2

Total and averages... 1,211 2,852 6,154 8,012 698,685,800 920,743,937 2,280,195,202 6,067,597,309 9,967,222,248 27,307,458 22,392 800 .252
5

8,175 1,676

8
8
8 88 88 90

9
6

442.9



1
2
9

TotalCapacity,750,000gallonsper

day.

CHESTNUTHILLSTATION.

1897.

Runningtime

ofeachengine

inhours.

Gallonspumpedby

eachengine.

Totalpumpage
ofeachmonth.

Average

pumpage
perday.

COAL.

No.2.-Knowles.-Capacity,250,000

gallonsperday.

No.3.-WorthingtonDuplex.-

Capacity,500,000gallonsperday.

OILS.
Meanwater

pressure
andmean

suctionlift

inpounds

persq.in.

P
e
r
c
e
n
t
a
g
e
o
f
a
s
h
e
s

.

Qts. Qts.No.2.No.3.

C
y
l
i
n
d
e
r

.

E
n
g
i
n
e

.

G
a
l
l
o
n
s
r
a
i
s
e
d
1
0
0
f
e
e
t

p
e
r
p
o
u
n
d
o
f
c
o
a
l

.

2

1

3
3
3
3
3
3 53 13.8

53 9.6

2 50 6.8

2 50 35.2

1 50 21.8

5 50 51.6

9 50 87.4

1 50 6.9

No.2. No.3. No.2. No.3. Gallons. Gallons. Tons. Lbs.

January 7

February. 5

30,120

206,610

300,120 9,681 11 905 .25

206,640 7,380 11 524 .25

March 10 2,169 .25

April 8 1,910 .25

8May 1,520 .25

June 7 241 .25

July 3 103,320 103,320 3,332 7 1,980 .25

August..... 13 495,360 495,360 15,979 7 879.25

September 4 314,880 314,880 10,496 7 1,333 .25

October. 31 1,092,240 1,092,240 35,233 11 278

November. 63 2,243,540 2,243,540 74,784 13 1,114.25

~ecember. 5 118,080 118,080 3,809 9 309.25

2
2

2
2

2
2

2
2

2
3

1
3

1
3

Totalsandaverages.. 131 4,874,180 4,574,180 13,354 114 1,962

1
9
5
5

,25 23

2
2
3

51 22.3



TotalCapacity42,000,000gallonsperday. FRANKFORDPUMPINGSTATION.

RunningTimeofeach

EngineinHours.
GallonsPumpedbyeachEngine.

TotalPump-

ageofeach

Month.
1897.

Average

Pumpage

perDay.

Coal.

No.1—MarineCompoundRotary.Capacity

10,000,000gallonsperday.

No.2-CorlissCompoundRotary. Capacity

10,000,000gallonsperday.

No.3-VerticalCompoundRotary.Capacity

22,000,000gallonsperday.

P
e
r
c
e
n
t
a
g
e
o
f
A
s
h
e
s

. OILS.

MeanWaterPres-

C
y
l
i
n
d
e
r

.

E
n
g
i
n
e

.

sureandMean

SuctionLiftin
Poundspersq.

inch.

G
a
l
l
o
n
s
R
a
i
s
e
d
1
0
0

f
e
e
t
p
e
r
p
o
u
n
d

o
f
c
o
a
l

.

No.1. No.2.No.3. No.1. No.2. No.3. Gallons. Gallons. Tons. Lbs. Qts. Qts.No.1No.2No.3

January 668 389 55 241,104,294 146,951,196 37,241,248 425,296,738 13,719,249677 155.25 469 77368

February 650 351 238,663,566 136,605,840 375,269,106 13,402,478589 804.25 408 61666

March. 740 344 271,760,160 129,922,680 401,682,840 12,957,510632 470.25 1,022 66068

April.... 665 337 27 242,144,132 126,898,690 19,283,075 388,325,897 12,944,196701 1,420.25 6$9 735 67

May
.....

646 262 100 230,792,370 98,992,020 82,238,675 421,020,065 13,581,292711 826.25 524 75168

June........ 345 202 340 131,228,370 57,625,053 236,300,530 425,153,953 14,171,798660 544.25 559 818 74

1
8
3
8
8
8 70

70

70

8
2
2
2

7070486.9

497.8

495.2

70 431.4

70 72 461.2

77 71 502.3

July. 732 445,422,570 445,422,570 14,368,470 590 960.25 588 902

August... 480 453 198 172,551,360 174,885,048 122,521,304 469,957,712 15,095,410684 300.25 675 916 70 71

6
5

66 588.0

65535.4

September. 660 .642 223,238,930 245,672,140 468,911,070 15,630,369704 760.25 542 809 69 71 518.9

October 367 249 408 133,761,414 76,438,825 235,514,846 445,715,085 14,377,9056851,872.25 463 G85 7576

November. 51 27 638 19,330,312 9,759,390377,633,520 406,723,222 13,557,440580 1,156.25391 594 73 73

December. 512 333 216 181,951,302 128,065,579 129,232,820 439,249,701 14,169,945684 1,000.25 343 626 7275

2
2
3

69 506.5

70 546.1

70 499.9

Totalsand
5,784 3,5392,711 2,095,520,210 1,331,816,4611,685,385,5885,112,728,259 14,007,474 7,9011,307.25 6,673 8,895 7072

12242

69510.3averages

1
3
0



Total Capacity, 80,000,000 gallons per day.

Running Time ofeach Engine
in Hours. Gallons Pumped by each Engine.

Total Pumpage

of

each Month.

Average

Pumpage per

Day.

Coal.

1897.

QUEEN LANE PUMPING STATION.

No. 1-Vertical Triple Expansion, Capacity, 20,000,000 gallons per day.

No. 2-Vertical Triple Expansion, Capacity, 20,000,000 gallons per day.

No. 3-Vertical Triple Expansion, Capacity, 20,000,000 gallons per day.

No. 4-Vertical Triple Expansion, Capacity, 20,000,000 gallons per day.

OILS.

No. 1. No. 2. No. 3. No. 4. No. 1. No. 2. No. 3. No. 4. Gallons. Gallons. Tons. Lbs. Qts. Qts. No. 1. No. 2. No. 3. No. 4.

January 117 400 521 339 93,286,410

February. 261 482 486 86 187,374,540

330,325,670

363,273,480

435,106,020

369,282,930

March........
479 404 378 376 375,819,350 315,127,050 297,675,800

281,067,050

63,168,200

307,588,000

1,139,785,150

983,099,150

1,296,210,200

36,767,262 1,607 320 .25 633 1,914 100 100 100 100 871.3

35,110,683 1,564 640 .25 465 1,770 106 104 104 105 772.1

41,813,232 1,839 . 1,440
.25 807 2,813 102 103 103 101 865.6

April 558 569 422 347 445,275,550 455,860,350 339,774,700 278,381,550 1,519,292,150 50,643,071 2,153 1,180 .25 638 2,949 106 105 106 105 866.6

May 635 414 589 373
487,333,100 317,498,150 ⚫458,251,100 288,986,000 1,552,068,350 50,066,720 2,089 640 .25 572 2,008 106 105 105 106 912.6

June

July.

August...

495 545 677 689 388,159,550 430,118,850 536,838,000 549,027, 50 1,904,143,950 63,471,465 2,595 800 .25 666 2,015 109 109 108 108 901.1

596 642 417 562 485,918,300 524,242,350 339,191,750 458,545,850 1,807,898,250 58,319,298 2,344 1,440
.25 687 1,668 106 106 106 106 947.3

702 689 222 604 573,419,750 563,588,200 178,841,200 495,638,500 1,811,487,650 58,435,085 2,380 1,400
.25 642 1,618 106 106 106 106 934.8

September 697 684 694 372 568,081,500 555,145,250 555,365,400 291,128,080 1,969,720,230 65,657,341 2,698 1,480
.25 657 1,796 105 105 104 109 890.0

October .
655 620 559 564 528,879,750 500,813,800 444,817,050 460,392,950 1,931,903,550 62,416,243 2,618 1,280 .25 755 1,689 104 104 108 108 907.8

November
480 647 495 537 386,508,950 520,332,000 394,742,300

December
716 681 689 126 569,168,800 551,680,200 545,739,450

438,771,400

100,503,200

1,740,354,650

1,767,091,750

58,011,821 2,507 220 .25 634 1,522 106 106 108 108 854.3

57,002,959 2,539 1,440 .25 628 1,491 106 106 106 109 855.1

Totals and averages...
6,391 6,777 6,149 4,975 5,089,225,550 5,428,005,450 4,895,625,700 4,013,198,330 19,426,055,030 53,222,068 26,933 1,080

.252
5

7,784 23,253 105 105 105 106 886.0

P
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n
t
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g
e

o
f
A
s
h
e
s

.

C
y
l
i
n
d
e
r

.

E
n
g
i
n
e

.

Mean Water Pressure

and Suction Lift in Pounds

per Square Inch.
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i
s
e
d

1
0
0

F
e
e
t

p
e
r

P
o
u
n
d

o
f
C
o
a
l

.



TOTAL GALLONS PUMPED DURING 1897.

1897. Fairmount. Spring Garden. Belmont. Queen Lane. Roxborough.
Chestnut Hill. Frankford . Consumption.

Average per

day.

SUPPLEMENTARY PUMPAGE.

Total Pumpage.
Average per

day.

Percentage
of Ashes.

Maximum

Gallons

for One Day.

Minimum
Gallons

for One Day.

Total Steam

Pumpage.

Total Water

Pumpage.

Belmont Aux. Roxbor. Aux. Mt. Airy. Total.
Average per

day.

January....

February....

March........

April.....

May...

June.....

July

August..

454,1 1,992

3,986,877,170653,187,356

670,570,483 3,242,091,642

1,131,869,623 3,186,826,945

840,612,879 2,934,455,590

662,610,803 3,506,276,120

812,186,694 3,210,028,610

4,261,246,890

September......

October .........

November

547,135,276

98,217,780

102,770,238

743,496,517

4,389,137,055

4,565,146,350

4,690,419,720

December... 873,426,891

3,848,725,490

3,560,133,960

792,754,418 1,139,785,150

744,485,511 983,099,150

786,092,744 1,296,210,200

708,496,734 1,519,292,150

1,552,068,350803,992,881

793,882,851 1,904,143,950

1,807,898,250910,323,377

943,815,799 1,811,487,650

882,917,595 1,969,720,230

931,178,254 1,934,903,550

819,349,691 1,740,354,650

1,767,091,750819,932,390

537,492,470

452,901,080

510,426,940

300,120

206,640

475,531,320

425,296,738

375,269,406

401,682,840

388,325,897

7,535,693,422

6,468,623,912

7,313,109,292

243,086,885

231,022,283

6,760,440

6,222,360

79,441,560

71,840,240

235,906,751 7,049,480 97,796,360

46,937,500

40,093,500

641,250

6,866,714,570 228,890,485 9,954,720 99,542,810

592,481,310

599,189,850

571,533,850

576,631,360

518,377,740

579,223,440

545,436,280

557,413,690

103,320

495,360

314,880

1,092,240

2,243,540

118,080

421,020,065 7,538,449,529

425,153,953

445,422,570

469,957,712

468,911,070

8,685,332,527445,715,085

8,106,329,390406,723,222

439,249,701 8,047,366,462

243,175,791 15,282,555 114,759,760

183,139,500

118,156,100

105,497,090

109,497,530

130,042,315

7,744,585,911 258,152,953 19,964,595 111,835,010

8,450,720,249 272,603,879 21,540,115 79,529,460 51,467,500

8,738,660,212 281,892,265 19,847,780 81,610,840 54,043,810

8,503,605,645 283,520,188 23,176,835 115,339,770 51,041,250

280,172,017 16,859,440 102,957,860

270,210,980

259,592,467

8,915,130

7,185,020

84,689,580

97,387,220

48,012,500

41,387,000

35,152,500

131,799,605

152,537,075

155,502,430

189,557,855

167,829,800

134,991,710

139,724,740

4,939,984 7,668,832,922

6,586,780,0124,219,861

3,402,809 7,418,606,382

6,976,212,1003,649,251

4,194,913 7,668,491,844

7,876,385,5164,393,320

4,920,551 8,603,257,324

8,892,162,6425,016,207

6,318,595 8,693,163,500

5,413,890 8,853,162,327

8,241,321,1004,499,723

4,507,249 8,189,091,202

247,381,707

235,242,156

239,309,560

232,540,403

247,370,704

262,546,183

277,524,429

286,843,956

289,772,116

285,585,881

274,710,703

264,164,232

8.02

6.88

7.75

7.29

8.02

8.23

8.99

9.29

9.09

9.26

8.62

8 56

279,176,406

319,216,876

293,693,967

261,009,818

300,215,457

284,966,088

152,715,813

108,286,152

168,544,799

149,930,387 6,135,599,221

7,015,645,566

5,916,209,529

6,286,736,759

653,187,356

670,570,483

1,131,869,623

840,612,879

296,992,786

303,026,130

305,758,635

316,757,287

304,477,015

304,280,816

140,362,330

231,227,677

240,789,319

7,005,881,041 662,610,803

7,064,198,822 812,186,694

8,149,065,332 454,191,992

255,544,621 8,345,027,366 547,135,276

251,628,160 8,594,945,720 98,217,780

205,278,081 8,750,392,089 102,770,238

145,408,752 7,497,824,583

181,679,527 7,315,664,311

743,496,517

873,426,891

Totals . 7,590,276,532 45,381,395,542 9,967,222,248 19,426,055,030 6,516,639,330 4,874,180 5,112,728,259 93,999,191,121 257,532,031 162,758,470 1,136,740,470 368,776,810 1,668,275,750 4,570,618 95,667,466,871 262,102,622 100.00 88,077,190,339 7,590,276,532

Increase over 1896 ...... 535,510,909 9,784,261,380 132,956,780 17,680,305 7,770,830,162 65,517,475 331,843,245 202,994,180 7,973,824,342 22,502,5 6 32,261,228 36,142,269 9,343,393,938

Decrease over 1896... 1,369,569,596 1,315,650,566 14,359,050
207,376,540

1,369,569,596



Fairmount.

Pay of
STATIONS.

Employees
at the Stations.

$8,276 60

CURRENT EXPENSES AND WORK OF THE PUMPING STATIONS FOR THE YEAR 1897.

COAL.

LUBRICATING OILS

AND GREASE. LIGHTING OILS,

Repairs to

Boilers and

Machinery.

Small
Stores.

Total

Expenses.

Total Gallons

Pumped.

Tons. Price per Ton. Cost.
Gallons.

Lbs.
Cost. Oil. Electricity .

454 $121 00 21 00

90.00

$3,936 15 $240 00 $12,594 75 7,590,276,532 100.0 7,590,276,532 $1 66 4.05 115.00

120.00

Spring Garden 68,475 97 57,513
Buck...$1 981

Pea .... 2 70
$126,566 10

JKg.1,200
102 00

1,863 31 33 00 $1,390 25 36,119 86 985 40
9,235

235,433 89 45,381,395,542 150.7 68,407,730,992 344 36.51 *179.00

215.00

Belmont.... 18,161 79 22,392 Pea .... 2 66 59,562 72 2,463 449 23 21 30 442 35 6,329 61 236 35 85,203 35 9,967,222,248 222.9 22,215,683,927 3 84 11.86 198.08

Belmont Auxiliary .... 3,400 00 496 Pea .... 2 91 1,443 36 114 23 35 2.30 715 00 72 00 5 656 01 162,758,470 140.9 229,326,684 24 69 .12 †160.00

Queen Lane........ 22,862 84 26,933 Pea .... 2 95 79,452 35
Kg.7,500)

7,759

2,070 43 31 25 798 28 6,995 72 1,197 35 113,408 22 19,426,055,030 275.2 53,456,956,712 2 12 28.53 231.00

Roxborough..... 15,450 01 21,700 Pea .... 2 70 58,590-00 4,659 814 02 18 35 439 15 319.007,129 73 246 95 82,688 21 6,516,639,330 376.8 24,556,903,459 3 37 13.10

366,00Roxborough Auxiliary ....... 3,400 00 1,695 Pea .... 3 00 5,085 00 387 73 15 14 85 1,709 75 69 00 10,351 75 1,136,740,470 129.3 1,469,805,427 7 05 78. $140.00
Mount Airy..

3,070 00 960 Buck... 2 17 2,083 20 203 37 60 10 20 855 36 53 65 6,110 01 368,776,810 138.6 511,124,658 11 96 .27 3128.00
Chestnut Hill .. 1,500 00 115 Pea .... 2 94 338 10 6 1 20 835 293 11 23 15 2,163 91 4,874,180 117.8 5,741,784 432 78

8
9.03 128.00

Frankford...
13,556 33 7,902 Buck... 2 05 16,199 10 3,889 674 95 13 45 351 90 6,815 73 258 30 37,869 76 5,112,728,259 174.6 8,928,377,102 4 24 4.75 108.53

Totals and averages..
$158,153 54 139,736 $2 49 $349,319 93

29,169

Kg.8,700

$6,128 24 $174 05 $3,421 93 $70,900 02 $3,382 15 $591,479 86 95.667,466,871 182.7 187,371,927,277 $3 16 100.00

* Spring Garden to Queen Lane.
† Repumpage from Belmont.

Repumpage from Roxborough,
2 Repumpage from Mt. Airy.
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AIR PUMPS.

DESCRIPTION OF PUMPING MACHINERY OF THE BUREAU OF WATER, PHILADELPHIA, 1897.

STEAM ENGINES AND PUMPS.

Roxborough......
1

Belmont Auxiliary....
1 Worthington Duplex. 2

2 Snow........ 1/2
2 12 1

Queen Lane Station .. 1 Southwark Foundry Vert . Triple

2 Southwark Foundry Vert. Triple

C
o Southwark Foundry Vert. Triple

4

Expansion....

Expansion.

Expansion....

Southwark Foundry Vert . Triple

Expansion........

Southwark Foundry Quarter-Crank

2
2
2
2

20 1 37 4.5

20 1 37 45

20 1 37 4.5

20 371 4.51
5
5

3
3
5

11/2

222222 198 514 1

22 198 514 1

22 198 514 1

22 198 514 1

3
8
2
3

62 4.5 21.84 198 514
1 96 5.4

62 4.5 21.81 198 514 1 96 5.4

62 4.5 21.84 198 514 1 96 5.4

62 4.5 21.84 198 514 1 96 5.4

2222

Fly Wheel Pump..

2

12 44 4 15/2 124 8

2 Worthington Duplex.. 5 2 36 4

1x

12 96 412

8
8
8
8

121

3 Worthington Duplex . 72.
2 38 4 1212 100 4/2

2
8

2
1
2
2
2
2

24

293

293

2
2
2
22

ح
ل
م

ح
ل
م

Roxborough Auxiliary..
1 Worthington Duplex.. 6 2 21

1
7 4 12 96 312

2 36 4

1
2
2

Mount Airy........
1 Davidson Pump......

1

2 Davidson Pump....
1

3
2
2
0 12% 60 200 214

1 % 60 200 214

3 Knowles' Pump......
1 24 2 20 80

Chestnut Hill.... 1 Knowles' Pump....... 1/4
1 24 13/4

A

11

1
1 38.5 358

2 Worthington Duplex... 1/2
2 14 8 134

2

1
0

10 1014 134

Frankford 1 Marine Compound Rotary.............

2 Corliss Compound Rotary...

1
1
0

10 1 40 С
Л5

10 1 28

012

2
3
6

21 210 634
1 69 5 21 210 634 1

37 222
1 56

318
3 37 222 415 1

2
8

24 212 21

30 1% 37

3 SouthwarkFoundry Quarter-Crank 2 rods 1 88

Compound Pump...
15 1 44 3%

24 168 32 24
(2 rods168

5
5 1 28 134 24

1 Turbine Wheels... 2

Fairmount :
3 513

(New House)....
4. 5%

5 53

7 526

(Old House)....
8 516

9 51%

FORCING PUMPS.

5 Southwark Foundry Quarter-Crank

Fly Wheel Pnmp... 20 2 44 4 1623 1332

0
08 2 88 4 16 % 1331% 8 4

Spring Garden :
6 Simpson Compound Rotary. 10 1 36 5.2 11 13323 4 1 57 8 11 176 5 1

(Old Station)... 7 Marine Compound Rotary . 20 1 45 6 17 204 8 1 80 6 17 204 8 1

8 Worthington Duplex..... 10 2 38 4 12/2 100 42 2 66 4 1212 100
(2 rods

4

11 Gaskill Compound..... 20 2 33 4 172 140 4/2 2 66 4
172 140 9

75

2 Holly Ver. Triple Expansion........... 30 1 36 5 20 200 72 1 622

ه
ا

5 20 200 72 1 92

LO5

3 Holly Ver. Triple Expansion ....... 30 1 36 C
R5 20 200 72 1 621/2 5 20 200 72

1

92

(New Station) ...
9 Worthington Duplex... 15 2 38 4 12/2 100 412

2

10 Worthington Duplex...... 15 2 38 4 1212 100 41/2
2

2
8

5 20

2
2
0 200 8 1

200 8

66 4 122 100

66 4 122 100

f2 rods

4

(2 rods

2
8
2
5

2
2
2
2
2

1
2
2

2
1
2
2
2
2

24 2 162%

30 4 11

40 3 17

1
7

s
i

v
i
v
iS. SD, 2

P. 3612 1,021 4 662% 8

S. SR. B.281
2

P. P.2018

638 8 22

21216 208

11258

2 x 36 48 78 1/2 554

8
978

1/2 554 1.84 4.05 110 250 Spring Garden... Marine, Steel..

3
6

125 None.... 36 16
818

112 424 Check.. 1.50 4.4 45 104.6

( D.
S.

P.
2 30 707 6 34 8 21812 20712 {

2 of)
48 18

30 1 631 18 1 631 1-12 66 153.5
3.8

45 104.6
293 D.2
27 1212 S. 2 30

P. 707 4 25 41/2 1472 140 30 30 8 1 28012
8 1

2802 2.50 86 200
4.2

104.645
24 214 172 S. P.. 2 36

1,017.9
4 35 6 20812 200 36 36 306

8
8 414 288 18 390 2.61 6.09 71 163.9 25

2
2
2
3

20

126.6

( 173.5
Furnace Flue, Tubular. 10 102 2

8

20

16.5

124.6

216.6

121.2

188.9

Belmont...... Tubular 7 72

Furnace Flue, Tubular; 5 102

26 5 20 S.
D. Plunger. 3 20 706. 5 40 6 539.8 48 30 8 1 248 72 1/2 546 1.29 4.22

Belmont Aux... Furnace Flue..... 4 102

1
2

2
0

2
0

11/8 Fox corruga ted.
24 138 10% 2 43 8 188

8 3 42

5% 2 37 3/8 8 90 10 4

1/2

1
2
1

12/2 66 42 1,551 113 100 49

0
6 6% 42 1,116 100 150 27

4
5

5/8 2 42

1
2
1

20

1
0
058 2 4226 5 20

291/2 2
27 12/2

2934 2
27 12 %

v
i
v
iviS.

D. Plunger.

D.
S.

3
2

30 706.8 5 40 6 539.8 48 30 8 1 248 72
1/2 546 1.29 4.22

37 1,075 4 25

10

5 22114 2014 36 36 12 1 30034
12 1 30034 3.58 5.97

66 153.5 ( 169.9
16.4 Queen Lane..... Furnace Flue, Tubular. 24 102 2045 104.6 121 25%

72 90

42 38 8

92 12 4

3/8 8 90 10 4

3%

2
1
0

4
8

48 14

1
4

1,37152 86 95.9 100 25

61% 42 1,116 100 100 25

3
0 10 4

6% 42 1,116 80 125 2
6

20

9
090

0
0

10 4
61% 42 1,116 100 202 113

S. JD. 2 37
P..

4
1,075

25 5 22114 3621014 36

1
2
1

1 30034 12 86 200 (216.41 3.5830034 5.97 16.4
45 101.6 121•

Roxborough Tubular 3 72 15
3/8

1
0
0

Belmont 1 Worthington Duplex .

ه
ا

5 2 29 4 12

2 Worthington Duplex 5 2 29 4 12

2
2
2
7

96 4 2 5014 4

96 4 2 5012 4

3 Worthington Duplex

cc

8 2 3334 4 12 96 42 2 5814 4

2
2
2

96

T
H

4 521 2
725

96 4 122 2
125

2
2

S. SD. 2
P.

2218 382 4 24

s
t

4 78 75 30 30 8 1 8 1 88. 204.6 14 6 219.2 Marine..... 6 11/2

9125
95c

ol
or

72 372 38
S. D. 2

P.
221/2 397 4

96 412 $2 293
2

2 293 12 S. D. 2 28
P.

615 4

4 Worthington Duplex.......

2
020 2 41 4 1614 180 7 2 82 4 1614 130 (2 rods D.

155
2

P.)
362 1,025 4

2
2
6

24 4 8114 78 30 30 8 1 8 1 88 204.6 14.6 219.2 Furnace Flue , Tubular. 4 102

2
020 8\

38 2 42

1
2
1

∞S
T

c
o 138

5% 9372

5
8
3

1 dome67 15 4 4 5
7

36 3334 1,215
87 100 2014

7 3

2
5

42
112 6% 37% 100 28

10 4 64 42 1,116

8
8

80 100 25
24

65

晶
片

412 12612 12114 30 30 8 1 248 8 1 248 2.47 3.96 88 204.6 14.6 219.2

615 2212 215 36 36 36
1/2

302 363
6

1/2 302
New Roxborough Aux.. Furnace Flue ........

Mount Airy

4 102 20
5% 2 42

1
2
7

3% 7/2 90

Tubular..... 3 48 10 18 48

0
1
0

4 6% 42 1,116 80 125 20

2
0

3 (1 dome
4 162/3 475 33 50 7182 2.6

Scotch Boiler.... 1 6 10 5% 1 36 3% 74 38 7.6 3 5 1 293 25 50 12

334
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PUMPING STATION. TYPE OF BOILERS.
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Chestnut Hill.. Cylinder..... 2 30 30
22 198 514 1 28 3 23/4

198 54 1 28 3 23/4

198 514 1 28 3 23/4

198 54 1 28 3 23/4

H
H
H
H

T. SD.
3

P.S
342 934.8 5.4

T. JD.

P.S
3 342 934.8 5.4

T. 3 34/2 934.8 5.4

T. cs. 3 342 934.8 5.4

222222 С
Л5 655.5 48 48 89

1½

22 5 655.5 48 48 89
1%

11 801.5

801.5

22 3
75 655.5 48 48 89 1/2 801.5

22

C
R5 655.5 48 48 89 1/2 801.5

8
8
8
8

89 1/2 801 1.16 3.6 100 231

89 1/2 801 1.16 3.6 100 231 32

89 1/2 801 1.16 3.6
100 231 32

89
1/2 801 1.16 3.6 100 231

2
2
2
232 246

Tubular... 1 48 14 15

4
5

246

246 Fox corruga ted.
Frankford... Marine, Steel 12 133 10% 4332 78 8 1 8 8 3

246

2 4 152 124 8 S. SD. 2 29 635 4 31 8 1372
P.

1332 27 36 60 465
1/2

60 1/2 465 2.6

2 58 4 96 42 12 S. SD

2.

22 380 4 2472 P. 42 772 7334 30 30 8 i 8 1
21 365.4

2 66 4 121/2 100 2 of 4 $2 293

2 27 1212 S. SD. 2 26 531 4 25 5 108 10234 30 30 8 1 280 8 1 280 2.50 4.2 148P.

96 812 4 18 1,59 12 S. 2

2
4

24 452 4

1
721 32 932 8914 30 48 72

1/2
546 8 1 248 1.82 2.91

6
2

ཚ
ུ
་སེ

344 21.4 365.4

52 121 14.5 135.5

SD.
1

Piston

D.
1 10

Piston

3
0
0

10 78.5 12% 120 21/4 65% 614

78.5 12% 120 274 658 614

Piston...... 2 40

Piston ... 1 18 254.5 134

3
6

22

315

33/8

134

2
525

2
2
2

10

C
O

6

10 6

36
07

00
07 87 6

5% 87

CO

40

2

6
2

2
0
0
0

2
0
05% 87 0.90 3.00

5/8 87 0.90 3.00

36

8
8
8
8
8
8
8
0

60 140

60 140

83.7

2
5

8
4 1

9
9

26 25 10 8 2
5/8 34 2 34 7.4 4.74 56 123.2

1

6.9 6.5 53 123.2v
i
v
iS. SD. 2

P.

S. SD. 2
P.S

2
2
521 346

ه
ا

5 42 8514634
2 of

8134 30 10
20

20 314 3 74 48311 304534 30

1
2
0

1 3505 10 1 9.9835058 3.45 73

12 34 42034 12 3/4 2.7742034 0.75

3
3
3
3
3

170 17.4 187.5

73 172 15.4 187.5

S.
{P}

2 28 615 32

1
2

1
6

96 51/2 1093/4 42

1
7

40 1 290 1 290 2.12 .47

Piston...... 2 16

Piston........

Piston........ 2

Piston....... 2

2
2
2
2

201 6

2 2238 394.3 6

380.1 6

380.1

CO

16

Piston........ 2 1811 274.3 6

C
o

Piston ....... 2 1858 272.4 6

2
2
2

24 358 615 612 18 16 2 240 2 240 0.88 2.11
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APPENDIX C.

REPORT

OF
7

Assistant in Charge of Distribution.

BUREAU OF WATER.

Philadelphia, January 26, 1898.

MR. JOHN C. TRAUTWINE, JR. ,

Chief of Buaeau of Water.

DEAR SIR :-The following report on the Distribution

System for the year 1897 is respectfully submitted.

Notwithstanding the necessity for the additional pump-

ing and supply mains enumerated in your report of last

year, none have been laid, and, as yet, no appropriations

are available for this purpose.

The failure to provide these mains made it necessary to

extend the limits of the Queen Lane distribution to locali-

ties not originally intended to be parts of this system, and

while the extensions have somewhat improved the supply

of the territory added to the Queen Lane system, the

increased consumption has also had the effect of virtually

reducing the whole to direct pumpage, a method of supply

that the Queen Lane system was constructed for the ex-

press purpose of discontinuing.

So great was the draught upon this system that it was

even necessary at times to assist the pumpage at the Queen
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Lane works by pumping direct into the mains at the Spring

Garden works in order to maintain the water in the reser-

voir at the normal height.

By extending the Queen Lane supply as mentioned, and

with the aid of the additional pumpage at the Spring Gar-

den works, the pressures throughout the City, between

the Delaware and Schuylkill rivers, were maintained about

equal to those of last year. The greatest improvement

was in the old direct pumpage district, which is now sup-

plied from the Queen Lane reservoir.

There is, however, a serious deficiency in the supply of

several localities, particularly in the Thirteenth and Four-

teenth Wards the old City proper, the lower part of the

Twenty-fifth and Thirty-third Wards, and also south of

South street, where the consumption has considerably in-

creased, and, owing to a corresponding loss of head, the

Fairmount reservoir is no longer able to supply this sec-

tion except from Saturday noon until early Monday morn-

ing. During the balance of the week the supply is taken

from the Corinthian Reservoir, and the Fairmount Reser-

voir is out of service. The West Philadelphia supply

has also been unsatisfactory.

At this time it is proper to state that we are about

at the end of our resources for drawing water from one

section to supply another, and, in the future any material

improvement to, and even maintenance of, the present

unsatisfactory supply, must be provided for by additional

expenditures for the construction of new works or, by a

far better method-the restriction of the waste of water.

The absurdity of permitting the abnormal waste of

water, as is evidenced by the great increase in the con-

sumption during the past four years, must be apparent

to every one who compares the amount expended for im-

provements with the slight benefit obtained.

The records of this Bureau show that since the com-
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mencement of the construction of the Queen Lane System,

in 1893, to December 31 , 1896 , there have been expended

about $3,500,000 for extensions to the pumpage, storage

and pipe systems.

These improvements include an addition of 194 million

gallons per day to the pumping capacity of the works,

530 million gallons to the capacity of the reservoirs and

also the addition of 15 miles of large mains, including

11.24 miles of the 48-inch size. These additions alone

should be sufficient to supply all the water required for

the City, and such would undoubtedly be the case if the

supply was limited to generous instead of extravagant pro-

portions.

During the four years referred to the population has

increased about 191,700, for which, judging from the

experience in other cities where the consumption is prop-

erly regulated, 11,500,000 gallons would be an ample

daily supply, the actual increase was 80,000,000 gallons ,

or 58.44 gallons per capita for the total population of

the City, indicating that in four years the waste has in-

creased about 69,000,000 gallons per day, or more water

than was pumped during the past year at the newly con-

structed Queen Lane works.

The greater part of the 69,000,000 gallons wasted is

traceable to localities where the pressure on the mains has

been somewhat increased, principally the Queen Lane

system, and most of the balance, to additional openings

and fixtures from which the water is permitted to flow at

all times, and for no useful purpose.

After the addition of all the great improvements that

have been made during the past four years it is significant

that there should be so little increase in the pressure on

the mains, and that the improvement of the quality of

the water during times of freshet in the river should be

so slight that evidently from the facts stated no satis-
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factory improvement in the supply can be obtained by the

construction of works after the Queen Lane pattern with-

out first checking the waste of water, and, if this were

done, but one-seventh* of the expenditures for improve-

ments would give better results than can be obtained with

the amount necessary under existing conditions.

Experience shows that here, as well as elsewhere, the

cheapest, most reasonable and most effective method of

prevention of water waste is by means of the meter, and

when it is considered that during the next four years an

expenditure of at least $4,000,000 will be required for

new pumps, reservoirs and mains, to maintain the present

standard of supply, and that about one-third of this

amount, if expended for meters, would accomplish far

better results, there should be no hesitancy about the

immediate adoption of this method of regulating the sup-

ply to consumers.

Consumption.

During the past year the average daily consumption was

257,532,030 gallons, for an estimated population of

1,382,632 , or 186.3 gallons per capita per day, but during

the months of July, August, September and October the

consumption increased to 279,498,277 gallons, or 202.2

gallons per capita per day, and it is during this period of

greatest consumption that it is difficult to supply the need-

ful quantity for domestic use and for the extinguishing

of fires.

The West Philadelphia supply has been unsatisfactory

in quantity and exceedingly objectionable in quality dur-

ing periods of freshet in the river, and, owing to the break-

ing down of No. 4 engine, and to the lack of steam power

* During the last four years, as already stated , the population has increased by about

191,700 . At 60 gallons per head per day (which is ample) this would have involved an

increase of 11,502,000 gallons per day in the consumption. Our actual increase has been

80.8 million gallons per day , or a little more than seven times what it should have been
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at the Belmont works, it was necessary, on several occa-

sions, to pump direct into the mains of this district.

Under these conditions it was important to economize as

much as possible, and with this object in view the City

Hall was, for a short time, changed from the Belmont to

the East Park supply.

The consumption in West Philadelphia averaged 27,-

307,458 gallons per day, or 197.6 gallons per capita per

day for an estimated population of 138,174 , but, during

the months of July, August, September and October, the

average daily consumption was 29,817,900 gallons, or an

estimated daily consumption of 215.8 gallons per capita.

By means of a meter placed on the supply pipe at the

Belmont reservoir the quantity of water required to sup-

ply the City Hall was ascertained to be 427,000 gallons

per day.

Through the same meter and suitable connections to the

West Fairmount Park mains the daily consumption for

the West Park was found to average 127,000 gallons , the

T. A. B. fountain* 45,000 gallons per hour and the Cen-

tennial Lake fountain* 6,000 gallons per hour. From

these quantities it was estimated that the daily consump-

tion, during the summer months, for the City Hall, West

Fairmount Park, and the fountains, averaged about 810,-

000 gallons per day.

At Chestnut Hill a limited area was supplied through

a 12-inch Venturi meter and the consumption averaged

359,000 gallons per day, or about 160 gallons per capita.

The Twenty-first Ward and that part of the Thirty-

eighth Ward above Queen Lane were also supplied in a

similar manner through a 20-inch Venturi meter, the aver-

age daily consumption being 2,527,200 gallons and the per

capita consumption 85.6 gallons.

These fountains run during only a portion of the day, and during only certain

seasons.
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The Chestnut Hill district is a suburban or residential

section, while the Manayunk district is a populous manuf-

acturing centre, and the latter, though well supplied with

City water, is deficient in underground drainage, without

which there is usually considerably less waste of water ,

for the reason that excessive surface drainage is a nuisance

to which the community will not submit, and neighbourly

considerations are very effective to check such waste, which

would receive no attention if flowing unseen through

the drain pipes to the sewers.

The average supply for the Twenty-first, Twenty-second

and part of the Thirty-seventh and Thirty-eighth Wards,

supplied from the Shawmont Pumping Works, was 17,-

785,400 gallons, or 175.7 gallons per capita per day, the

population being estimated at 101,200 , and, during the

months of greatest consumption, 18,252,618 gallons per

day, or 180.3 gallons per capita.

Other sections of the City, comprising the greater por-

tion of the area between the Delaware and Schuylkill

rivers, are supplied by pumpage, and from the several

reservoirs, in such a manner that it is impossible to deter-

mine the quantity consumed in each section, but the aver-

age daily supply for the whole area (excluding the Shaw-

mont supply mentioned above) was 212,238,172 gallons,

or 185.7 gallons per capita, and during the months of

greatest consumption 231,427,775 gallons per day, or

202.4 gallons per capita.

Meters.

In my report for 1896 I stated that "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 di-

"rection. Accordingly, a series of tests of mechanical

"meters have been begun. They are unfinished as yet,
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13.5 - 0.76 5.57 - 0.29 102 800708 7850 .07 + 0.59

.50 +1.20

.25 +1.87

Gem Current 2 .7-49.31

Gem Current 3" .4-21.53

1.4

1.1

7.13

+12.71

4.4

2.6 +11.29

0.19 10.31.36 17.7

6.1

Gem Current

Union

Nash

Crown
Thomson

Hersey

Gem

Nash

Crown

Thomson

Rotary
Disc

Rotary
Disc

Oscillating

p
u
w
u
w
u

4"
66

66

3
4
3
2
2
4

+
+

1
1
1
1

.34.47 .84.25 2.43.28

.4 +0.56 1.11.62 2.51.13

1.30

2.83

.9 1.27

.81.27

2.40.81

8.93 1.0+ 0.89

0.19 1.1 + 0.24

2.41.30

2.36.56

2.5 + 0.60

4.7

4.8

4.8

+8.60

5.02.98

5.00.76

+0.53

4.6 + 0.79

13.1

0.96

+6.81

19.8 0.08 9.05 - 9.36 130 571227 4394 .05

+
+

.15 -16.39

.45 -1.20

2.431.92

3.703.85

2.90 + 0.55

1.30 0.54

.90

2.55 -0.96

10.522.16.

8.52 1.54

21.50 1.55

13.50 1.46

26.00 +1.04

8.258

9.130+ 0.75 16.263 7.911

13.814 1.08 5.611 15.955

14.082 2.776

10.066 0.63 14.271 7.298

9.408 1.98 14.961 5.505

7.975 0.47 15.620 52.297

4.212

10.220 1.59

19.192- 2.78 24.6745.260 14.3

B
B

19.495 16.080

13.539 10.626

23.209 14.610

14.9

11.4

4.2

14.9

W

7.385 15.603 10.9

B
R
B

31.112 18.407 29.4 W

4.73 23.465 25.340 3.204 35.455 21.9 W

19.851 23.758 9.534 14.610 16.9

12.50 1.32 23.50 +0.18 28.50 +0.19 11.4804.01 9.449 21.720 3.780 13.006 12.0

S
S

19.66.07 7.15 +3.99 130 1981594 15243 .10

+

.25 -0.31

- 0.68

.534.59

9.50 +0.93

5.85 -0.18

3.52 0.17

21.00

14.00

0.66 25.50 1.62 9.917 0.46 17.303 2.969 32.953 15.058 17.1 B

- 0.58 19.50 0.42 6.828 + 0.30 29.932 26.213 50.529 21.871 32.1 W

9.10 +0.09 10.27 $0.31 3.998 3.42 S

2.07 + 1.54 6.07 0.96 10.50 +0.76 3.2531.12

S

10.1

1

-2.38

0.71

9.5

10.05.05

+0.30

8.11.83

7.91.13

+1.51

7.90.94

15.9 +4.64

14.70.40

10.70.60

17.33.97 7.404.09 130 4869421 37457 .00 .03 -16.13 .15 +11.57 .97 +11.47 3.63 +10.69 8.28 +10.28 9.729.99 3.254 6.31 33.107 1.984 .698 31.197 16.8 S

9.4.-

10.0 +0.57

12.9 0.75

0.97

15.7 0.34

11.1 +0.59

10.40.61

13.6 + 0.54

7.07 0.73 130 3700496 28465 .03 .05 -17.79 .25 € 1.41 1.25 0.07 5.20 0.62 11.00 -0.88 12.00 -0.75 4.254 3.59 25.160 11.113 1.228 23.862 15.3 B

5.460.58

5.200.41

130 1280324 9906 .00 0.20 .10

130 791126 6086 .05 1.58

-0.68

.272.46

.82 0.55 4.150.27 13.00 0.92 21.00 - 0.09 22.50 +0.84 8.796 0.07 8.756 13.988 62.934 11.541 24.3

1.53

6.33 -0.37 130 2192041 16862 .05 7.31 .09 +0.44

9.5 -1.73 5.10 0.26 130 1867034 14362 .03 ‡ .15 +5.04

Hersey

Current

Disc

Rotary
Disc

Oscillating

6" .3 1.24 1.0 1.40 2.1 4.08 4.6 - 4.97 7.3 -5.63 8.1

.5 0.27 1.1 0.26 2.1 + 0.16 4.4 0.15 6.5 0.35 6.9
66

.5 0.40 1.1 0.12 2.2 +0.05 4.2 -0.52 6.2 0.54 6.7
66

5-14.62 1.1 7.49 2.3 2.09 4.5 - 1.98 7.0+ 0.85 7.6
66

.3-15.09 1.2! 1.29 2.32.95 4.24.23 5.93.791 6.42.25

1
1
1
1
+ 5.13

3.90 3.74 130 10918834 83991 .00-48.28 .088.01

-0.52

.572.26

1.42+ 3.27

.526.08

5.80 0.28

3.10 -0.99

6.333.63

15.50 0.50 22.50 0.71 24.00 -0.80 9.950 +0.18 5.379 19.787 24.474 10.202 15.0

10.50 +0.90 17.50 1.35 20.00 2.72 7.401 0.48 14.904 21.926 9.178 13.715 14.9

0.15 3.58 0.17 130 2695382 20734 .05 + 0.06 .38 + 0.06 1.670.06

0.84 3.48 0.40 130 2841114 21855

1.90 3.83 4.54 130 6281448 48319

3.38 0.53 130 3924138 30186

0.09.05

.05 +0.04

.08

.45 $ 0.25

.25 4.49

1.95 +0.54

1.05 + 5.63

.55 +4.13 2.075.95

2.33 5.12

6.17 -0.31

7.83 0.17

3.72 -1.51

7.30 5.86

16.50 +2.51

5.224.34

25.002.24 25.50 1.05 10.704 2.96 12.694 31.202 1.488 9.483 13.7

R
B

S

B

5.923.56 2.345 3.02 40.954 2.486 .464 36.588 20.1

11.50

14.50

8.45

13.00-0.25 -0.12 5.462 0.08 10.110 54.685 17.517 15.582 24.5

+0.12

+1.39

16.00 +0.25 6.7970.12 10.657 23.241 11.678 12.621 14.5

10.05 0.94 3.928 + 0.02 23.560 2.048 70.070 21.841 29.4

S
SS

13.50 4.90 15.00 5.03 6.417 5.17 14.719 17.540 .271 13.368 11.5 B

I Would not register at Low Vel. "a."
NOTE.-84" Hersey, Disc Meter, stem wore out previous to durability test.

3 " & 1" Thomson, 66
3" 66

original gear wore out, new gear badly worn.

Disc broke previous to durability test.
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"but will be continued and completed during the present

"year."

This work has been completed and as far as experimental

tests may be of value, complete data have been obtained

with perhaps the exception of that relating to the relative

durability of the meters, to fully determine which would

require either a much longer time for experiment than it

is convenient to give, or the operation of the meters at

a greater velocity than our facilities for testing them will

admit of.

The results obtained, however, are sufficient to demon-

strate in a great measure the relative merits of the meters,

but it must be remembered that while such tests are of

value, and are, in fact, necessary in order to reach a deter-

mination of the relative merits , experience and good judg-

ment are equally necessary. A table of tests, with the

percentage of merit for each meter, is submitted showing

the result obtained with the meters actually tested .

Referring to this table, the tests for accuracy, A-a, were

made as nearly as possible under the conditions which the

meters would be placed in service . The outlet pipe was

provided with a valve to regulate the quantity discharged

into a tank resting upon platform scales.

Each percentage of error A-a, is the average of three

trials of 100 cubic feet, each under like conditions, to as-

certain the difference in the quantity registered by the

meter and that actually discharged into the tank and

measured by weight.

The average error for each meter, B-b, is the difference

between the sum of the respective + and

divided by their number.

-
errors, A-a ,

The average velocity C' is obtained by the sum of the

velocities C divided by their number. The friction D' as

indicated by the piezometer is similarly obtained.
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Column E shows the total discharge for each meter dur-

ing the test for durability and Column F the average dis-

charge per day.

From the data enumerated the percentages G. H. I and

J are obtained, and the average of these gives the rating

for each meter as shown in Column K.

After the completion of the test of the meters each one

was examined to ascertain its condition and the results of

these examinations are classified upon Table I, as follows :

Slight wear-Surface merely polished.

Worn-Perceptible wear, not serious.

Badly worn-Worn sufficiently to be objectionable.

Fig. 1.-Arrangement of Venturi and Mechanical Meters

at Chestnut Hill .

10 "

12"

12 "
Venturi Meter
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350"
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2
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Fig. 2.-Relative position of Mechanical Meters at Chest-

nut Hill.

1098

>

8"

(29 32 33 34 35

10"

(13) 14 15 16 17

3........

No.

1.......

2....

Size .

½ inch.............Nash.

½ inch...Union.

34 inch .. ..........Union.

Meter. No. Size. Meter.

19............ 34 inch......... .Crown.

20 34 inch .Trident.

21 ..... 3/4 inch..... .Thomson.

4.. 34 inch. Nash. 22. .1 inch Union.

5...... 34 inch .........Hersey. 23.. ..... 1 inch............Nash.

6...... ...1 inch............Crown . 24 .. ....1 inch...... .Trident.

7.. .1 inch ... .Hersey. 25 . .1½ inch.. .Crown .

8................. .1 inch............Thomson. 26 .... .1½ inch. Union.

9....... .1½ inch . Nash. 27. 1½ inch . .Hersey .

10.. .1%½ inch......Thomson. 28.. .2 inch....... Thomson.

11.... ...2 inch ............Trident. 29. .2 inch ... Nash.

12 . 2 inch. .Union. 30. .2 inch .... .Hersey.

13 .......... .3 inch .............Nash . 31 . 2

14 .. ½ inch. .Empire. 32 .. .3

15 . 34 inch......Empire. 33..

inch ............ Crown.

inch ............Union.

.3 inch..... ...... Crown .

16 ... 1 inch ............Empire.

17. 2 inch .Lambert.

34.......

35 ...

..3 inch........ ..Hersey.

..3 inch ... ..Lambert.

18 ............. ½ inch....Crown .
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Fig. 3.-Arrangement of Venturi and Mechanical Meters

at Roxborough.
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Fig. 4. Relative Position of Mechanical Meters at

Roxborough .

2

16"

10 (12)(13)

20"

16
"1

No.

1 ...

Size.

.6 inch .

Make. No.

Crown . 8....

Size.

.4 inch...

Make.

Union.

2 ..... ... 6 inch Nash. 9. .4 inch...

3... ... 6 inch... .Thomson. 10. .4 inch

Thomson .

...Nash.

4.... .....6 inch... Hersey . 11. .4 inch. Gem .

5.. .6 inch .. .Gem . 12. .3 inch .... Gem .

6 .... ...4 inch ..

7. ....4 inch

..Crown.

..Hersey .

13. .........2 inch. .......... Gem.
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Figures 1 to 4 show the order in which the meters were

placed for the durability test, the average discharge for

each group being, respectively, 475,000 and 2,531,000

gallons per day.

A 12-inch Venturi meter was placed on the main sup-

plying group No. 1 at Chestnut Hill, and the difference

registered by the Venturi and mechanical meters at the

start was 3 per cent. in favor of the Venturi meter, and

at the end of the test the Venturi registered 3.4 per cent.

more than the mechanical meters.

A 20-inch Venturi meter was also placed on the pipe

supplying group No. 3 at the Roxborough reservoir, but

considerable variation in the discharge was observed be-

tween the Venturi and mechanical meters and it was dis-

covered that this difference was due to a vacuum in the

drum containing the actuating device of the Venturi meter,

which caused less water to be registered than actually

passed through the meter. The vacuum was caused by

the great draught upon the main supplying the meter and,

owing to the difficulty experienced in this respect, the

meter and register have been reset at a lower grade, and

it is believed that the conditions are now favorable for

obtaining a correct registration of the water passing

through it during the coming year.

48-Inch Venturi Meter.

On June 10, 1897, the 48-inch Venturi meter was moved

from the Wentz Farm reservoir to the Frankford works

and placed on No. 3 pumping main, close to the engine

house.

This meter was used June 16-19, in connection with a

weir at Wentz Farm reservoir, for measuring the discharge

during the duty test of No. 3 engine.

The results obtained and certified to in the official re-

port of the experts are as follows :

11
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Venturi meter....

Weir.......

HIGH SPEED TEST.

............... 24,156,000 gallons per 24 hours.

23,048,000 gallons per 24 hours.

Apparent loss between meter and weir......... 4.6 per cent.

Venturi meter.........

SLOW SPEED TEST.

15,990,000 gallons per 24 hours..

14,276,000 gallons per 24 hours.Weir....

Apparent loss between meter and weir......... 10.7 per cent.

There was evidently leakage through the stop on the

connection attached to the pumping main above the meter

that did not go to the weir and the quantity of water

pumped as indicated by the Venturi meter was therefore

used in estimating the duty of the engine.

Later an additional 48-inch Venturi meter was purchased

and placed upon the same main at the Wentz Farm reser-

voir, the distance between the two meters being 4.24 miles.

This tandem arrangement enabled us to check one meter

with the other, and to ascertain whether there was any

material leakage of the main.

The first test under these conditions was made October

26, 1897, and showed 4.16 per cent. greater discharge

through the meter at the Frankford Works than through

the one at Wentz Farm reservoir. Investigation showed

that part of the pumpage passed through a leaky 36-inch

stop into the 30-inch main. To prevent this leakage as

much as possible No. 1 engine was run to equalize the

pressure on both mains.

The difference in the discharge as indicated by the

average head shown by the mercury gauge at each meter

was then found to be .68 of one per cent. , which is a

close approximation for measuring the discharge of large

pipes, but is of little value for detecting minor leaks.

The experience obtained during the past year with this

class of meters confirms the estimate previously found of

their value, and the adoption of such meters is earnestly

recommended for supply mains. We may then determine
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the consumption in each district as well as approximately

the quantity wasted, and with this information we may

perhaps detect waste of which we now have no knowledge,

and may, in many cases prevent it.

Pitot Meters.

During the past year a number of experiments have

been made with the Pitot Meter, with a view to using

this comparatively simple device for the measurement of

the discharge of our supply and pumping mains, but until

recently the results obtained were very unsatisfactory

Fig. 5.

30

C-
C

B'-- -A'

B-
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This meter is shown in Fig. 5 in which A B are two

tubes partly placed within the pipe with the lower ends

facing the current . A is an open tube and the lower end

receives the force due to the velocity of the water in the

pipe plus the pressure on the main. B is closed at the

lower end, but is provided with openings in the side b,

into which the water is forced in proportion to the pres-

sure on the main. The pressures on the water in the

tubes A B are unequal in proportion to the velocity of

the water in the main and are transmitted through the

respective tubes A' and B' to the mercury in glass tubes

CC, which are joined together at the lower end, thus form-

ing a U tube. The greater pressure on one side causes the

mercury to rise on the other, and the difference in the

respective heights of the mercury columns is proportionate

to the head necessary to produce the velocity in the pipe.

It is, however, difficult to measure accurately small differ-

ences in the height of the two columns of mercury, and,

owing to the greater specific gravity of mercury, any error

in measurement is multiplied 12.6 times.

The substitution of water for mercury in the U tube

makes it necessary to interpose a body of air between the

water in the pipes A B and the water in the U tube, in

which case the pressure from the main is transmitted to

the air confined in the tubes A' B' and from the air to

the water in the U tube, C. C. This arrangement failed

to give satisfaction for the reason that it was difficult to

keep the instrument air tight, and also owing to the fact

that any inequality in the quantity of air confined in the

tubes A' B' affected the accuracy of the instrument to

such an extent that it is even possible to reverse the height

of the water columns in the U tube.

These defects were sufficient to condemn the instrument

for measuring low velocities, but another form of con-

struction, Fig. 6, gave very satisfactory results.
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Dped

B

B

Q

Fig. 6.

This meter is constructed with the Pitot tubes A B

partly within the pipe, as in Fig. 5 , and a continuation

above consisting of valves, branches, turns and sockets to

hold the glass tubes CC, which are connected at the top

(in this case) by a piece of rubber hose.
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In this instrument the water rises within the tubes A' B'

and the glass tubes CC until the compression of the air

confined above is sufficient to balance the pressure on the

main. In this meter the air in compression is common

to the pressures in both tubes and moves in unison with

the variations in the height of the water columns. It is

therefore immaterial how much air is confined in the

meter provided there is sufficient to keep the tops of the

water column low enough to be visible in the glass tubes.

If there is not sufficient air for this purpose it must be

pumped into the meter through the branch b until the

desired height of the water is obtained.

A number of tests were made with this device and the

following results were obtained.

PITOT METER ON SIX-INCH PIPE-AIR OVER WATER IN GLASS TUBES.

A. B.

Mean velocity

in feet per second .

Discharge meas-

ured by weight.

Velocity in feet

per second

measured by

Pitot meter.

V =V2gH

C. D.

Mean constant.

Constant.

A

Per cent.

=

B

= 0.773.

Mean velocity

by Pitot meter

=0.773 X B.

of error

between

A and D.

0.731 0.936 0.781 .724 0.09

1.170 1.484 0.788 1.147 1.10

1.553 2.005 0.775 1.550 0.20

2.247 2.942 0.764 2.274 1.19

1.500 1.925 0.779 1.488 0.80

2.191 2,806 0.781 2.169 1 00

2.605 3.449 0.758 2.666 2.34

3.364 4.465 0.754 3.451 2.59

The results as shown above are very satisfactory for

velocities of about two feet or less per second and equally

good results can be obtained for greater velocities than

two feet by using mercury in Pitot meter, Fig. 5 .



147

A number of tests were made with the same meter on

a 4-inch pipe, the discharge ranging from 0.77 to 6.16

feet per second. The average constant obtained was 0.777

as against 0.773 for 6-inch pipe. There are, however,

minor imperfections in the construction of this meter, the

correction of which it is believed will give results fully

within a limit of 2 per cent. of accuracy.

To avoid these defects a meter was constructed

of a different form but on lines embodying the principal

features of the Pitot meter. This meter was constructed

for measuring the discharge of a 48-inch main and part

of the device is shown in Figs. 7 and 8.



Fig. 7.
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Main

Fig. 8.
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To apply this meter it is first necessary to insert a valve

D into the main, which may be done while the main is

under pressure, with the tapping machine commonly used

for this purpose ; a tube e about 3 feet long, provided

with a stuffing box f at the upper end is then attached

to the valve, and within this tube, as far as the closed

valve will permit it to go, is placed the Pitot device shown

in Fig. 8. The gland of the stuffing box is then tightened,

after doing which the valve D may be opened, thus leav-

ing a passage for the Pitot meter to descend into the pipe.

A removal of the meter may be effected by a reversal of

this proceeding, leaving only the closed valve attached to

the main.

When the meter is in position the velocity, plus the

static pressure, and the static pressure alone, are conveyed

through separate tubes to a measuring device at the top,

similar to that described in Fig. 6.

Only a few experiments were made with this meter and

the "constants" obtained varied considerably.

Examination showed, however, that the device was

faulty in construction as well as in design. These defects.

are now being remedied, when, I have no doubt, the meter

will give results fully as satisfactory as those obtained on

the 4 and 6-inch pipe.

Pennsylvania Avenue Subway.

The construction of the Pennsylvania Avenue Subway,

west of Thirteenth street, necessitates the alteration of all

service and supply mains crossing the line of the work.

These alterations were commenced early in the year and

have progressed as follows :

The 20 and 30-inch mains in Broad street were relaid

in deep trenches across Pennsylvania avenue below the

level of the proposed new track surface, and , passing

through archways constructed in the north and south
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abutments of the bridge, they ascend to the level of the

original line to which they were connected and the water

turned on July 11 , 1897.

A 12-inch main in Broad street was also changed in

order to clear the proposed construction of the west half

of the Broad street bridge, upon the completion of which,

or as soon as the excavation to sub-grade is finished , this

pipe will be depressed below the new track level .

Six-inch service pipes crossing the line of the Subway

at Fifteenth , Seventeenth, Eighteenth, Nineteenth and

Twentieth streets were cut off, and their use abandoned,

until the progress of the subway construction will permit

the relaying of them without interfering with the build-

ing of the Subway.

At Twenty-first street and Pennsylvania avenue one 6-

inch, one 20-inch, one 22-inch and one 48 -inch main were

required to be relaid at sub-grade previous to the excava-

tion of the new roadway in Pennsylvania avenue, and for

this purpose two tunnels were constructed between the

bridge abutments, parallel with the line of Twenty-first

street, 167 feet in length and 36 to 41 feet below the

present track surface.

In the east tunnel a 6-inch and a 48-inch main have

been laid with ends extending through arches in the bridge

abutments at the north and south sides of the Subway.

These pipes ascend to the level of the original line and

are now ready to be connected, when that part of the

old pipes immediately over the Subway will be removed.

In the west tunnel a 20 and a 24-inch main has been

laid in a similar manner and will soon be ready to con-

nect to the old mains at the north and south ends .

A 22-inch main in Pennsylvania avenue, between Twen-

ty-first and Green streets was partly removed, and in place

of this removed portion a 24-inch main was laid north-

east of the Subway with temporary connections to old 22-
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inch main east of Twenty-second street and at Gold street.

This pipe will eventually be continued west to Green street

and east to the 24-inch main in the Twenty-first street

tunnel, when the balance of 22-inch main in Pennsylvania

avenue will be removed.

The 22-inch main referred to was laid with pipes im-

ported from England, in 1819-20 . Each section of the

pipe is 9 feet long over all and was cast horizontally, with

three concentric rings on the outer surface of the barrel,

about two feet apart and projecting inch beyond the

body of the pipe.

The bells are 5½ inches deep, with wrought iron band

on the outer end, 1½ x 3 inches in cross section ; the lead

ring being inch thick.

In consequence of casting these pipes horizontally the

barrels vary in thickness, but, notwithstanding their long

service and the fact that they were uncoated, unless they

may have been whitewashed on the interior surface, no

appreciable reduction of the original thickness of the cast-

ings could be detected.

The corrosion on the interior surface was found to dis-

place about 4.2 per cent. of the original area, the dis-

placement being ascertained by weighing the water in a

section of pipe and carefully measuring its depth, from

which data the diameter for the ascertained depth was

obtained, and by carefully calibrating the interior diame-

ters of the pipe the difference between the area of the cross

section of the water column and that of the pipe, is, as

stated, 4.2 per cent.

Broken Mains.

The supply of West Philadelphia is wholly dependent

upon one 20-inch main for the high pressure district, and

one 20-inch and one 36-inch main for the low pressure

district.
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On Saturday, March 27, at 4.15 P. M., the latter main

was badly broken, at Fifty-second street and Wyalusing

avenue, by blasting during the construction of a sewer.

Owing to the difficulty in finding the employees of this

Bureau (Saturday afternoon being a half-holiday) it was

nearly two hours after the break occurred before the water

was turned off, and by that time the gauge indicated that

the reservoir had been drained by the broken main to

the extent of two feet. In some parts of the district no

water could be obtained after the shut off was made, and

the supply throughout was not sufficient for fire protection .

Fortunately the main broke near a large open space

that was lower than the surrounding streets and the water

within this space escaped through the open end of a large

main sewer, thus preventing any damage to the surround-

ing property.

To make the repairs it was necessary to put in a new

section of pipe and this work was completed on the follow-

ing day, when the water was turned on at 6.30 P. M.

66

A new 30-inch main for the supply of West Philadel-

phia was included in your estimate of last year for ex-

tensions and improvements," and the breaking of the main

above referred to shows the necessity for laying the pro-

posed main immediately.

On September 30th, at 1.30 A. M. a similar break oc-

curred in the Queen Lane 30-inch supply main at Twenty-

third and Parrish streets, but, in this instance, no reason

can be assigned for the breaking of the pipe. The water

was shut off at 2.22 A. M.; by 2.20 P. M. the broken

pipe was replaced with a new one and the water turned on.

Considerable damage to the street paving and sidewalks

was caused by this break, and a number of cellars were

flooded.
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District Yards and Meter Shops.

In relation to these matters I would respectfully call

your attention to the following extract from my report of

last year :

"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 condition of affairs is annoying as well as expensive,

"and I would earnestly recommend that a meter shop be

"constructed at Fairmount, on the site of the one destroyed

"by fire, May 23 , 1892 , as this location is the most central,

"and the conveniences for obtaining water and the con-

"ditions 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, etc. ,

"and not only should the meter force, now quartered there,

"be withdrawn, but an addition should be made to the

"property now occupied. Such an addition could now be

"made to good advantage by the purchase of properties

"Nos. 922 and 924 Cherry street, which have been offered

"for sale to the Bureau. A yard entrance and exit could

"then be provided, and the confusion and delay consequent

"upon the massing of wagons in the present limited quar-

"ters 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 Pennsylvania."
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Notice will, no doubt, be soon received for this Bureau

to vacate the premises, and a new storage yard is imme-

diately required.

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.

Mains.

The following is a statement of mains laid , relaid , taken

up, etc.:

NEW WORK.

Service mains laid .

Supply mains laid

Pumping mains laid ..............

Connections , etc

Total.........

......

135,112 feet.

15,062

220 66

11,416 "

161,810
66

Comparison of Conditions Relating to the Distribution.

1896-1897 Mains.

1896. 1897. Increase. Decrease.

N
e
w

W
o
r
k

.

Service mains, 3-in. to 16-in.......... 158,946 135,112 23,384

Supply mains, 12-in . to 48-in ........ 20,395 15,062 5,333

Pumping mains , 20-in. to 48-in ......... 1,151 220 931

Connections and miscellaneous work 16,757 11,416 5,381

Totals in feet..... 196,839 161,810 35,029

Relaid, 4-in. to 48-in ................ 71,189 45,902 25,287

R
e
p
a
i
r
s

. Miscellaneous repairs, 4-in. to 48-in ... 5,864 3,223 2,641

Taken up, 2-in. to 48 in ……………………….. 60,586 34,612 25,974

Lowered , raised , shifted , 4-in . to 30-in 6,759 6,433 326

Totals in feet . 144,398 90,170 54,228

Pipe cut offand abandoned , 3-in. to 16-in. 14,172 10,121 4,051
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Pipe laid by Property Owners under Ordinance of Councils, dated June 19 , 1890.

Six-inch pipe…………………..

1896. 1897. Increase. Decrease.

7,842 1,796

Work Performed in Connection with Construction of Electric Railway.

Pipe laid ...

Fire hydrants ......

Service connections..

Meters in use....

1896. 1897 .

Meters.

5,998

11

84

6,046

1896. 1897. Increase. Decrease.

1,330 1,386 56

Number of Dwellings and of Principal Appliances for the Use of City Water.

1896. 1897. Increase. Decrease.

Dwellings with water........ 211,722 219,508 7,786

Dwellings without water 12,559 12,588 29

Water-closets.. 170,039 187,664 17,625

Baths............ 145,84) 154,668 8,828

Wash-paves. 81,098 84,966 3,868

Basins and sinks.... 78,681 81,226 2,545

Urinals............. 4,686 4,769 83

Mains relaid .

Repairs and connections

REPAIRS.

45,902 feet.

3,223

49,125 feet.

34,612
"6

6,433

Old pipes taken up ……………………….

Pipes lowered, raised and shifted ...

Total...........

41,045

90,170

แ
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Three-inch

Four-inch.

Six-inch ....

Twenty-two inch .

Thirty-inch..

Total.......

ABANDONED.

2,989 feet.

6,329
+6

199
16

207

397
66

10,121
46

The total quantity of pipe handled for all purposes

throughout the year was 251,980 feet, weighing 11,891 ,-

355 pounds.

The total quantity of new pipe laid was 161, 810 feet

or 30.64 miles, making, in addition to that previously laid,

1,242.7 miles now in use.

FIRE HYDRANTS.

New style fire hydrants in new locations ....... 566

Old style fire hydrants in new locations 0

New style fire hydrants in place of old style ........ 256

Old style fire hydrants in place of others of the old style............. 4

Total.. 826

New style fire hydrants taken out......

Old style fire hydrants taken out .
.........

Total..........

36

53

89

The total number of new style fire hydrants added to

the distribution system was 477, and the total number in

use December 31 , 1897 , was 11,101 , of which 1,050 are

of the old style and 10,051 or 90.6 per cent. are of the

new pattern.
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Drills for Attachments.

The following new attachments were made to the mains :

½-inch.................. .6,911 ; area of openings..

5 -inch.. ................ 266 ; area of openings.

34-inch...........

1-inch.......

14-inch...........

1½-inch...........

2-inch...

3-inch..

4-inch.............

6-inch.....

123 ; area of openings ............

214 ; area of openings.............

4; area of openings..........

38 ; area of openings ..............

47 ; area of openings.............

3 ; area of openings ..........

8 ; area of openings ............

4; area of openings................

Total............... 7,618 ; area of openings.....…………………..........

.1,457 square inches.

82 square inches.

54 square inches.

168 square inches.

6 square inches.

67 square inches.

148 square inches .

21 square inches.

101 square inches .

113 square inches .

2,217 square inches.

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 service without breaking

of street pavements :

2-inch...

5 -inch................

1-inch..........

1,510

6

2

Total.........………………

Meters.

1,518

During the past year one hundred and seventeen (117)

meters have been set in new locations. One hundred

and thirty-two (132) meters that were defective, or where

a different size or style was required, have been renewed,

and fifty-two (52) were removed, where the use of water

by meter was discontinued .

The total number of meters in use December 31 , 1897,

was one thousand three hundred and eighty-six (1,386) ,

12
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an addition to the number in use during the previous year.

of fifty-six (56) .

Tabulations of the work performed and expenditures

made are herewith submitted, also report of Captain Theo-

dore S. S. Baker, Chief Pipe Inspector, relative to the

inspection of pipe and other castings .

Respectfully,

ALLEN J. FULLER,

Assistant in Charge of Distribution.

J



Manufacturer.

Camden Iron Works, Camden, N. J..

Donaldson Iron Co. , Emaus, Pa.............

Total.....

Schedule of Pipe and Special Castings Inspected, Rejected and Accepted during the Year 1897.

STRAIGHT PIPE. ACCEPTED.

Sizes in Inches.

Donaldson Iron Co. , Emaus, Pa........

Reading Foundry Co., Reading, Pa.....

Special Castings.

Small 3 in. to 18 in.......

Large 20 in. to 48 in.....

Gray's Ferry Foundry and Boiler Co. , 29th and Gray's Ferry road..... Loam Casting.........

D. S. Creswell, Nicetown, Pa, ..

Manufacturer.

O
r
d
e
r
e
d

.

I
n
s
p
e
c
t
e
d

.

R
e
j
e
c
t
e
d

.

C
a
n
c
e
l
l
e
d

.

6 15,440 27,859 12,419
8 500 683 183

15,431
500

10 800 939 139 800
12 2,575 2,869 294 20 2,555 19,482 66
16 1,000 1,098 98 1,000 11,098 83
20 200 218 18 200 3,039 10

Remarks.

Quantity. Cost.

$47,534 65 Nine 6 in . rejected pipe. Shipped. Thrown out by receiver.
2,053 17

4,533 96

4,328 4,710 382 4,328 9,564 41

164 168 4 20 164 3,104 31
56 56 56 3,389 77

Stop boxes and covers... 215 227 12 215 1,403 29

25,278 38,827 13,549 40 25,249 $105,245 15

STRAIGHT PIPE.

For Bureau of Surveys, Account of Pennsylvania Avenue Subway.

Sizes in Inches.

O
r
d
e
r
e
d

.

I
n
s
p
e
c
t
e
d

.

R
e
j
e
c
t
e
d

.

C
a
n
c
e
l
l
e
d

.

ACCEPTED.

Quantity. Cost.

12

20
McNeal Pipe and Foundry Co., Burlington, N. J....

30

48

6
2
2
2
3
8

59 68

26 28

50 57
24 180 191 11

25 27

24 25

9
2
7
1
2
1

59 $81 05

26 230 39

50 866 93

180) 4,501 91

25 932 95

24 1,289 05

Total weights, 937,397 pounds.

Special Castings.

Small 4 in. to 18 in.... 41 54 13
McNeal Pipe and Foundry Co. , Burlington , N. J.

Large 20 in. to 48 in......

3
3 41

62 65 3

3
3

2,480 16 Total weights, 243,016 pounds.62

Total. 467 505 38 467 $10,332 44

Grand Total.. 25,745 39,332 13,587 40 25,716 $115,627 59

VR.

DE

re
po
rt

the a

ma
nu

pa
rt
m

Car

Remarks.

Do

Rea
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DEPARTMENT OF PUBLIC WORKS.

BUREAU OF WATER.

Philadelphia, January 19, 1898.

MR. ALLEN J FULLER,

Assistant in Charge of Distribution .

DEAR SIR : I have the honor to submit the following

report of inspections made during the year 1897, with

the aid of two assistants, of pipes and special castings,

manufactured at the foundries named below, for the De-

partment of Public Works, Bureau of Water :

Camden Iron Works.

Donaldson Iron Works.

Reading Foundry Company, Limited ,

Gray's Ferry Foundry and Boiler Company.

McNeal Pipe and Foundry Company.

The quantities of castings inspected , rejected , cancelled

and accepted will be found in list attached hereto.

Yours respectfully,

THEO. S. S. BAKER,

Chief Pipe Inspector.
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b
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N
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w
p
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p
e
o
r
f
e
e
t

a
d
d
e
d

.
SERVICEANDSUPPLYMAINSLAIDDURING1897.

FIRSTDISTRICT.

ComprisingtheFirst,Second,Third,Fourth,Twenty-sixth,ThirtiethandThirty-sixthWards.

SIZEININCHES.

Purposesforwhichused.

Servicemains....

Supplymains.....

Servicesupplyconnections.

Firehydrantconnections..
Fireconnections(private)...

Supplyconnections(private)..

P
i
p
e

a
d
d
i
n
g

i
n
g
t
o

f
e
e
t
i
n

u
s
e
d

g
r
o
u
n
d

.

Total.

Piperelaid.

Repairsgeneral..

Pipetakenup.
Piperaised.

Total.

Totalhandled.

Pipecutoffandabandoned.

Feet.

Pounds..

Totalin

3 4 6 8 10 16

feetand

pounds.

12,129

33

709

13 80

48

2
0
0

94

1,786

12,838

423,654

80

3,360

22,305

288 17 19

808 21,068 30

18

{ Feet. 826

Pounds... 12,390

21,68

400,292

22,623

746,559

17

714

Feet........
Pounds.....

826

12,390

21,162

402,078

35,461

1,170,213

97

4,074

472

19

1,045

12,129

125 125

33

709

93

48

125

13,750

13,137

442,550

22,305

324

21,906

18

19

1,045

125

13,750

44,553

1,161,000

57,690

1,603,550

472
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SECONDDISTRICT.

ComprisingtheFifth,Sixth,Seventh,Eighth,Ninth,Tenth,Twenty-fourth,Twenty-seventhandThirty-fourthWards.

SIZEININCHES.
Totalin

Purposesforwhichused.

3 4 6 8 10 12 36

feetand

pounds.

(Servicemains...

Servicemainconnections

Bye-passconnections...

Meterinspectionconnections..

Servicesupplyconnections....

Firehydrantconnections.

Fireconnections(private)...

Supplyconnections(private)..

Drains......

36,118 2,879 2,667 1,131 42,795

9

26

7
8
8
6

16

26

37 16 37 90

26 26

25

27

2
5
5

215 2,038 2,253

25

81 51 159

56 56

P
i
p
e
u
s
e
d
b
u
t
a
d
d
-

i
n
g

n
o
t
h
i
n
g

t
o

f
e
e
t
i
n
g
r
o
u
n
d

.

N
e
w
p
i
p
e
o
r
f
e
e
t
a
d
d
e
d

.

Total
Feet

Pounds

Piperelaid.

Repairsgeneral

Pipetakenup...

Pipelowered..

780

7
8
8
8
9
9 52 322

6,118

38,253

1,262,349

2,951

123,942

2,700

148,500

1,168

84,096

45,446

1,625,785

7 32

1,711

8
8
3
3

3,515

492

1,910

54 50 62 13

98

132

5,425

710

1,870

132

Feet.. 1,718 93
Total

Pounds... 25,770 1,767

4,237

139,821
1,964

82,488

50 62

2,750 4,461

13

5,486

8,137

262,546

Totalhandled
Feet....... 1,770 415 42,490 4,915 2,750

Pounds.. 26,550 7,885 1,402,170 206,430 151,250

1,230

88,560

13

5,486

53,583

1,888,331

Pipecutoffandabandoned.. 1,577 1,965 32 3,574
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THIRDDISTRICT.

ComprisingtheEleventh,Twelfth,Sixteenth,Seventeenth,Eighteenth,Nineteenth,Twenty-third,Twenty-fifth,Thirty-fifth,andpartof

Twenty-second,Thirty-thirdandThirty-seventhWards.

Purposesforwhichused.

Servicemains...

Supplymains..

Supplymainconnections.

Bye-passconnections..

Meterinspectionconnections.

Servicesupplyconnections.

Fire-hydrantconnections...

Fireconnections(private)..

Drains......
....

i
n
g

n
o
t
h
i
n
g

t
o

P
i
p
e
u
s
e
d

,
b
u
t
a
d
d
-

f
e
e
t
i
n
g
r
o
u
n
d

.

N
e
w
p
i
p
e
o
r
f
e
e
t
a
d
d
e
d

.

Total
Feet..

Pounds..

[Piperelaid.

Repairsgeneral.

Pipetakenup..

Pipelowered...

'Piperaised.

Pipeshifted..

SIZEININCHES. Totalin

feetand

pounds.
3 4 6 8 10 12 16 30 48

551 3,073

7,683

27,827

6,746

248

12 15

119

2,032

17

58 5

14,429

248

27

83 83

119

2,032

17

63

136

2,584

26,293

857,669

801

33,768

1
9
9
0

12 10,771 6,746 83

660775,060742,060 48,555

41,845

2,470,808

4,617 4,617

4

26

+
9
9
8

9 943 67

4,046 -54 58

8
3

33 59 42 1,157

42 4,226

75 1,492 1,567

6.50 650

13 13

Total
Feet

Pounds..... 2
0 4,055

450 77,045

6,352

209,616

125

5,250

33

1,815

59

4,248

1,492

495,344

84

49,140

12,230

842,908

450

3
9
0

30 4,191

79,629

32,645

1,077,285

929

39,018

45

2,475

10,830

779,760

6,746

742,060

1,492

495,344

167
97,695

57,075

3,313,716

Totalhandled{ Feet.

Pounds..........

Pipecutoffandabandoned. 3
252 663 66 781
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FOURTHDISTRICT.

ComprisingtheThirteenthFourteenth,Fifteenth,Twentieth,Twenty-eighth,Twenty-ninth,Thirty-secondandpartofThirty-seventh

andThirty-eighthWards.

Purposesforwhichused.

3 4 6 8 101
0

Servicemains.

Servicemainconnections..

Supplymainconnections..

Bye-passconnections.....

Servicesupplyconnections...

Firehydrantconnections.

Fireconnections(private).

Supplyconnections(private)..

Motorconnections(private)..

Drains

P
i
p
e
u
s
e
d
b
u
t

a
d
d
i
n
g
n
o
t
h
i
n
g
t
o

g
r
o
u
n
d

.
f
e
e
t
i
n

N
e
w
p
i
p
e
o
r

f
e
e
t
a
d
d
e
d

.

SizeinInches.

12 16 202
0

11,945

12

4
2
3
8

3,985 536 1,194

13

80

36

739

17

181 804

18

17

70

Total
Feet.............

Pounds.

18 217

270

13,617

4,123449,361167,370

3,985 549

30,195

1,194

85,968

70

11,130

Piperelaid..

Repairs,general..

Pipetakenup.

Pipelowered.

Piperaised.

Pipeshifted.

5,506

201

4,469 233

2
4
2
3

72 55

14 93

1
8
8 14

20
ཎ
ྞ
ཙ

16

216

22 24 30 48

Total

infeet

and

pounds.

17,660

12

86

80

36

739

17

985

18

17

19,650
748,417

609 1,811 408 271 8,732

12 338

41 746 5,509

1,212 1,212

16

216

TotalPounds.

Feet.. 4,4696,172

84,911203,6764,032

96 14

770

148

10,656

14 746662

1,510105,258

408

186,500561,410135,456867,555

1,811

Totalhandled
Feet..

Pounds.

18 4,68619,7894,081 563

270 89,034653,037171,402 30,965

1,342

96,524

14

1,540

732

116,388

7461,811

183,500

,Pipecutoffandabandoned. 417 207

1,483 16,023

2,161,764

4081,483 35,673

61,4.0135,456867,555 2,910,181

397 1,021
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e
w
p
i
p
e
o
r
f
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e
t

a
d
d
e
d

a
d
d
i
n
g

n
o
t
h
-

g
r
o
u
n
d

.

i
n
g
t
o

f
e
e
t
i
n

P
i
p
e

u
s
e
d

,
b
u
t

PurposesforwhichUsed.

Servicemains.

Pumpingmains.

Firehydrantconnections..

Drains

Total..
JFeet

Pounds.

Piperelaid.

Repairsgeneral.

Pipetakenup..

Pipelowered.

Total.

Feet.Totalhandled.
Pounds..

FIFTHDISTRICT.

ComprisingtheTwenty-firstandPartoftheThirty-eighthWards.

SizeinInches.

6 10 12 16 18 20 30 36

3
8 48

Total

inFeet

and

Pounds.

3,594 320 3,914

220 220
116

116
209 66 390 180 38 120 1,003

3,919

129,327

386

129,230

390

28,080
180 38

25,200 6,012

120

39,810
220

128,700

5,253

378,419

12 78

85

90

5

72 27 78

8
6
0
0

12

105 24

5

360

72

7,920

27

3,780

174

27,666

105

34,860

36

15,192

Feet..

Pounds.. 228

ས
ཧ
ྨ

12 163

5,379

2
2
2
2
2

12 4,082

134,706

386
21,230

395

28,440

72 207
7,92028,980❘33,708

102

101

396

85

594

95,385

212 225

74,700

36

15,192

220

128,700

5,847

473,801



P
i
p
e

u
s
e
d

b
u
t

a
d
d
i
n
g

n
o
t
h
i
n
g

t
o

f
e
e
t

i
n
g
r
o
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n
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N
e
w

p
i
p
e

o
r

f
e
e
t

a
d
d
e
d

.

Service mains ...

Supply mains........

PURPOSES FOR WHICH USED.

RECAPITULATION OF WORK ON WATER PIPES.

3 6 8 10

1
2
1

SIZE IN INCHES.

16

111,949 7,485 4,973 10,705

508 7,683 6,871

Pumping mains.....

Service main connections.......

Supply main connections .......

Bye-pass connections......

Meter inspection connections......

Service supply connections ........

Fire hydrant connections..

108 7

1
221

3 248

96

8
8
8
8
8
8

13

38 15

37 16 37

612

215 7,231

Fire connections (private).. 25 30 70 80

Supply connections (private) ......... 27 310 867

Motor connections (private)..........

Drains ........

18

284 61 66 390

18

2
0

20

2
222

70

24 30 36 48

180 38 120

Total......

Feet...

Pounds....

70 1,167

1,050 22,173

120,645

3,981,285

8,398

352,716

5,097

280,335

18,851

1,357,272

6,871

755,810

180

25,200

108

17,172

Pipe relaid.....

Repairs, general ..

Pipe taken up...

Pipe lowered...

Pipe raised...

Pipe shifted..

37,312 3,342 1,061 386

11 82 2,501 147 161 234

2,545 30,108 746 78

1
2
4

14

72

1,786

18 953 743

229

699

18

2
727 119 746

T
o
t
a
l

i
n

f
e
e
t

a
n
d

p
o
u
n
d
s

.

135,112

15,062

220 220

136

334

149

83 173

612

7,446

205

1,204

18

1,139

120

39,840

303

177,255

161,810

7,010,108

1,811 408

105

2
3
2

12 271 45,902

13 42 3,223

24 42 34,612

1,492 1,212 4,490

1,714

229

Feet..... 2,574 30,190 43,527 3,567 2,565 620 86 27 836 746Total..

Pounds.. 38,610 573,610 1,436,391 149,814 141,075 44,640 9,460 3,780 132,924 186,500

1,811

561,410

2,005

665,660

49

20,678

1,567

916,695

90,170

4,881,247

Pipe cut off and abandoned .....

Feet.. 2,644 31,357 161,172
Total handled..

Pounds... 39,660 595,783 5,417,676

11,965

502,530

7,662

421,410

19,471

1,401,912

6,957

765,270

207

28,980

944 746

150,096 186,500

1,811

561,410

2,125

705,500

49

20,678

1,870 251,980

1,093,950 11,891,355

2,989 6,329 199
207 397

10,121
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First...

Second......

Third ..

Fourth....

Fifth

Sixth

First....

Second .

Third..

Fourth

Fifth

Sixth

RECAPITULATION BY DISTRICTS.

Districts.

3 4 6 8

1
0

10 12

2
1

SIZE IN INCHES.

16 18

94 12,838 806
9

125

52G
9

322 38,253 2,951 2,700 1,168

136 26,293 804 12 10,771 6,746

18 217 13,617 3,985 549 1,194

3,919 386 390

398 25,725 578 1,450 5,328

20 22

2
2

24

7
5

Feet. Pounds.

3
0

30 36 48

13.137 442,550

45,446 1,625,785

83
44,845 2,470,808

70
19,650 748,417

180 38 120 220 5,253 478,419

33,479 1,344,129

Total......

Feet..

Pounds .

70 1167

1,050 22,173

120,615

3,981,285

8,398

352,716

5,097

280,335

18,851

1,357,272

6,871

755,810

180

25,200

108

17,172

120

39,840

303

177,255

161,810

7,110,103

826

1,718

21,068 22,623 17 19

93 4,237 1,964 50 62

30 4,055 6,352 125 33 59

4,469 6,172 96 14 148

12 163

1
0

5 72

1
2
414

493 3,950 1,365 2,449 346

44,553 1,161,000

13
8,137 262,546

1,492 84 12,230

662 746 1,811 408 1,483

842,908

16,023 2,161,7642
727 174 105 36 594 95,385

8,633 357,644

Feet

Total...

Pounds

2,574

38,610

30,190

573,610

43,527

1,436,391

3,567 2,5 5 620 86

2
727 836 746 1,811 2,005 49 1,567 90,170

149,814 141,075 44,640 9,460 3,780 132,924 186,500 561,410 665,660 20,678 916,695 4,881,247

Pipe cut off and abandoned...

Feet....
2,644 31,357 164,172Total handled.

Pounds...
39,660 595,783 5,417,676

11,965

502,530

7,662 19,471 6,957

421,410 1,401,912 765,270

207

28,980

944 746

150,096 186,500

1,811

561,410

2,125

705,500

49

20,678

1,870

1,093,950

251,980

11,891,355

2,989 6,329 199
207 397

10,121
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.

SIXTHDISTRICT.

ComprisingtheTwenty-second,andpartofThirty-third,Thirty-seventhandThirty-eighthWards.

Purposesforwhichused.

Servicemains.

Supplymains..............

Servicemainconnections.

Bye-passconnections.......

Servicesupplyconnections..

Firehydrantconnections..

Fireconnections(private)

Supplyconnections(private)..

Total....
Feet......

Pounds.........

SIZEININCHES.

Totalinfeet.

andpounds.

3 4 6 8 10 12

23,960 70 1,450 5,307 30,787

508 508

87 21 108

16 16

398
398

1,597
1,597

53
53

12
12

398 25,725

7,562 848,925

578

24,276

1,450

79,750

5,328

383,616

33,974

1,344,129

P
i
p
e
u
s
e
d

,b
u
t
a
d
d
-

f
e
e
t
i
n
g
r
o
u
n
d

.

i
n
g

n
o
t
h
i
n
g

t
o

Piperelaid.

Repairs,general..

Pipetakenup..

Pipelowered..

Piperaised..

Total....

1,369 1,360

29

464

6
9
9
3

499 5

1,661

45

331 4,721

15 593

331
795

1,494

287

1,494

743 1,030

Feet.

Pounds..

493

9,367

3,980

131,340

1,365

57,330

2,449

134,695

346

24,912

8,633

357,644

Totalhandled...
Feet..

Pounds...

891

16,929

29,705

980,265

1,943

81,606

3,899

214,445

5,674

408,528

42,112

1,701,773

Pipecutoffandabandoned 1,360 2,812 101
4,273
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Work Done by the Holmesburg Water Co. (Private).

Not included in the tabulations.

Street. Location.

W
a
r
d

.

S
i
z
e

.

Meridian.. From 25 ft. 10 in . south-

east of northwest

house line of Honey-

suckle ave. to centre

ofUnion orWalkerst. 35

Walker.... F'm centre ofMeridian

northeast to connect. 35

Totals ..

SERVICE

MAINS.

FIRE

HYDRANTS.
STOPS.

Style.

Feet.

No. 1. No. 2.

T
o
t
a
l

.

S
i
z
e

.
Style.

C
o

6 1,143 3 1 4

c
o

6

3
3
3

6 Ludlow 4

1,176 4 4

T
o
t
a
l

.
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R
e
m
o
v
e
d

.
R
e
n
e
w
e
d

.
S
e
t

.

Recapitulation of Fire Hydrants Set, Renewed and Removed.

First....

Second..

Third.

Fourth

Fifth...........

Sixth .

Districts .

STYLE .

Total.

O. S. No. 1 . No. 2. No. 3.

66 2 68

130 9 139

155 9 164

47 17 1 65

9

1
8
9

2
6

97 24 121

Total.. 504 61 1 566

First... 33 33

Second. 34 38

8
8
8 76

41 6 47

Fourth

Fifth

Sixth

Total..

Total new hydrants..

First...........

Second ...

Third .

Fourth .

Fifth ..

Sixth..

Total..

Total added during 1897..

15

5
8
9 8

8
8
5
8

15

69 20 89

4 192 64 260

826

99

8 7 2 6 23

17 3 1 1 22

1
0

5 3 4 4 16

14

ه
ا

5 19

3
3
3

53 18 7 11 89

477
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Fire Hydrants, by Wards.

STYLE.

WARDS. Total.

O. S. No. 1. No. 2. No. 3. No. 4. No. 5.

First....... 19 346 156 17 538

Second 13 97 86 16 212

Third.... 11 66 43 6 126

Fourth.

Fifth....... 26

2
8
5

61 32 14 109

96 51 12 1 186

Sixth..... 11

Seventh 14 101

Eighth ...... 15

Ninth................. 116

Tenth............... 1 93

Eleventh ....... 10 62

Twelfth 7 48

Thirteenth

3
3
6

35 48

Fourteenth. 73

$
$

༤

༄ བྲ 。ྀ

8
2
2
8

46 12 135

83 9 1 208'

100 6 1 219

70 1 193

3 4 167

29 1 102

6 92

55 10 148

83 156

Fifteenth . 18 169 171 11 1 2 372

Sixteenth 2 65 41 1 113

Seventeenth... 14 74

Eighteenth . 21 130

Nineteenth . 38 240 124

Twentieth.. 37 106 123

2
2
2
2

30 2 120

62 10 223

7 409

2 268

Twenty-first.. 113 14 81 5 383

Twenty-second.... 150 682 248 56 1,136

Twenty-third... 40 275 81 1 397

Twenty-fourth........ 95 192 127 18 432

Twenty fifth.. 23 370 133 1 532

Twenty-sixtb.. 14 168 121 15 318

Twenty-seventh... 85 324 124 13 1 547

Twenty-eighth 36 332 219 40 627

Twenty-ninth... 43 151 167 18 1 380

Thirtieth .... 12 101 111 6 233

Thirty-first ........ 2 166 72 7 247

Thirty-second .. 19 98 85 12

Thirty-third .... 39 335 185 25

Thirty-fourth . 42 297 70 19

2
2
9

1 215

1 585

1 429

Thirty-fifth 58 11 69

Thirty-sixth..... 28 153 100 31 312

Thirty-seventh . 10 77 70 6 163

Total....... 1,050 6,120 3,487 427 3 14 11,101



T
o
t
a
l

.

Total.

1
,
3
3
7

1
0
,
6
2
4

1
2
1

5
6
6

.

:

3
2
82
9

2

1
,
9
8
2

:

:

6
5
72

4
4
3

:

:

9
8
8

1
8

21
3

4
5
2

1
,
4
5
8

1
1
,
1
9
0

S
t
a
t
e
m
e
n
t

o
f

t
h
e

n
u
m
b
e
r

o
f

F
i
r
e

H
y
d
r
a
n
t
s

b
y

D
i
s
t
r
i
c
t
s

a
n
d

W
a
r
d
s

d
u
r
i
n
g

1
8
9
7

,a
n
d

t
o
t
a
l

p
r
e
v
i
o
u
s

t
h
e
r
e
t
o

.

F
I
R
S
T

D
I
S
T
R
I
C
T

.

W
a
r
d
s

.

12342
6
0

3
6

Total.
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Fire Hydrants by Purveyors' Districts.

STYLE.

Districts. Total.

O. S. No. 1. No. 2. No. 3. No. 4. No. 5.

First................. 96 1,005 680 108

Second.. 283 1,381 708 101

Third. 192 1,792 763 58 2

1,889

10 2,483

2.807

Fourth............. 172 870 909 75 1 2,031

Fifth. 116 246 83 7 452

Sixth.. 191 826 344 78 1,439

Total......... 1,050 6,120 3,487 427 3 14 11,101
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Attachments,etc.,MadebythePurveyorsinAccordancewithPermitsIssuedbytheBureauofWater,

ArrangedbyDistricts.

DISTRICTS.

NEWATTACHMENTS.

SIZE.

SHUTOFFBYPERMIT.
WORKDONEWITHOUT

PERMIT.

REPAIRS. DRAWN.
2

-
i
n
c
h

.

5%
-
i
n
c
h

.

3/4
-
i
n
c
h

.

1
- i
n
c
h

.

1
4

-
i
n
c
h

.

1
½

-
i
n
c
h

.

2
-
i
n
c
h

.

3
-
i
n
c
h

.

4
-i
n
c
h

.

6
-
i
n
c
h

.

T
o
t
a
l

.

R
e
a
m
e
d

f
o
r
l
a
r
g
e
r

a
t
t
a
c
h
m
e
n
t
s

.

R
e

-d
r
i
v
e
n

.

D
i
s
c
o
n
t
i
n
u
e
d

.

T
r
a
n
s
f
e
r

.

N
o
t
d
r
a
w
n

.

D
r
a
w
n
a
n
d

r
e
-
d
r
i
v
e
n

.

T
o
t
a
l

.

D
i
s
c
o
n
t
i
n
u
e
d
a
n
d

A
b
a
n
d
o
n
e
d

.

D
e
l
i
n
q
u
e
n
t

.

L
e
a
k

.

T
o
t
a
l

.

D
r
a
w
n
a
n
d

r
e
-
d
r
i
v
e
n

.

First... 1,09529

Second.. 1362,156

Third 1,209 24

Fourth. 1,288 45

2
2
4

33

23

3
8
8

17 18

35124

4 5 41 1,173 8 47 28

- 118 2,471 57 66 122

30 10 18 4 1,328

25 3 6 10 1 1,401 28

9
.
8

1
0
0

52

101

2
2
2
2

39

3 50

30 4 10 50

8
3
3

122 4 4

298 16 1

155134 19 145

24 1 41 49244 41
.....

2
2
3

97 105 4

11396 227

298 262

130171 239

Fifth 161 1 8 2 172 1 6 3 17 29 56 2 2 4

......

Sixth.. 1,002 323
2

11 9

。། 6 」 z

1 41,073 7 21 5 110 3 11 157 1 1

Total. 6,911 266 123 214 4 38 47 3 8 47,618 109 288 215 121 71 2281,032 19624 470 690 736
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Aquaria

Bakeries

Permits Issued During the Year 1897.

Barber shops ..............

Bars.......

1 Ice cream saloons 6

30 Ice machines 2

86 Lawn sprinklers ..... 2

10 Laundries 44

Brick yards......... 1 Laboratories............ 1

Basins and sinks in dwellings ..... 2,176 Machines for scouring, rinsing,
etc ... 28.

Basins and sinks in offices and

stores ........ 497 Milk houses ....... 47

Baths in dwellings 8,851 Motors, beer........ 13

Baths in hotels, etc.......... 35 Motors, organ

1
7

17

Baths, shower..... 6 Photograph galleries ......... 3

Bidets....... 1 Pantry sinks ... 270

Boats, etc. , supply of...... 148 Pools, swimming.. 1

Bottling establishments .. 16 Pools in churches 2

Building purposes...... 521 Restaurants and eating saloons.. 25

Carriages and wagons...... 52 Screw nozzles 56

Cellar drainers ........ 5 Slaughter houses ........... 3

Dwellings, half... 18 Stables ..... 48

Drug stores ... 37 Stalls in stables . 599

Dye houses .... 6 Steam boilers ... 78

Factories.. 4 Steam boilers, horse power.. 1,986

Ferrules, number. 7,197 Steam engine , number.. 27

Filters............ 3 Steam engines, horse power.. 1€5

Fire hydrants, for use of........... 158 Street sprinklers ... 265

Fish troughs and stands. 7 Tubs, vats and tanks ........ 126

Forges ...... 2 Urinals in stores, offices , etc ...... 63

Fountains, counter.. 29 Urinal troughs..... 43

Fountain, garden.. 3 Wash paves... 4,656

Greenhouses .. 45 Wash paves for watering horses. 24

Heating boilers...................
19

Hydrants in new buildings ......... 8,069

Wash tubs , stationary .

Water closets in dwellings..........

.............. 2,250

17,244

Hydraulic elevators .......... 1 Water closets in stores, etc......... 450
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Premises Supplied and Appliances in Use January 1, 1897.

Aquaria........

Arsenals ..

8 Filters 12

2 Fire stations... 42

Asylums .........

Bakeries.

8 Fountains, garden........
31

1,401 Fountains, counter... 462

Barber shops.. 1,324 Forges... 1,114

Bars................. 1,599 Furnaces 26

Basins and sinks in dwellings ..... 55,732 Gas-works and holders... 6

Basins and sinks in offices and Glass-works 14

stores ....... 25,494
Greenhouses................ 949

Baths in dwellings ....... 153,196

Grindstones........... 138

Baths, public ........... 1,137

Halls and club houses .. 212

Baths, shower....... 230

Hatters' planks , per set . 16

Baths, foot.............. 105

Hydrants ..... 231,230

Beam houses and tanneries .... 21

Hospitals . 43

Bidets 437

Hotels .............. 51

Bottling establishments.... 602

Hydraulic elevators ......... 214

Brick yards ...... 21

Ice-cream saloons........ 275

Brick yards, gangs of men........... 93

Institutions , charitable ... 76

Breweries 89

Ice machines .. 141

Barrels brewed.. 1,996,781

Laundries... 607

Cars, steam and electric...…………………. 1,139

Lawn sprinklers.... 260

Carriages and wagons.... 8,433

Laboratories ........ 33

Cellar drainers .. 14

Machines for washing, scouring,

Cemeteries ..

Churches...

26 etc..... 2,556

496 Marble yards ..... 76

Coal yards............

Coloring rooms..

248 Malt houses.. 18

157 Market houses . 67

Condensers ........ 13 Milk houses ....... 442

Depots and railroad stations ....... 108 Mint.......... 1

Dwellings with water.......... 219,508 Motors,beer .. 1,528

Dwellings without water.... 3,123 Motors, organ..... 181

Dwellings halfwithout water...... 9,465 Photograph galleries ........... 123

Dyers ............ 687 Photograph galleries, operators.. 66

Drug stores 303 Police stations and patrols.........
40

Dye houses......... 636 Polishing wheels............ 23

Engines on railroads........ 269 Pools, swimming......... 20

Factories, foundries and mills ..... 1,619 Pools in churches .......... 71

13
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164

3

9

Premises Supplied and Appliances in Use- Continued.

Printing establishments.....

Prisons .

Rectifying establishments........

Steam engines , horse-power........ 32,596

Steam saws.... 61

Steam presses and hammers ....... 53

Restaurants and oyster saloons... 928 Shops and stores with water...... 4,821

Screw nozzles........... 4,568 Shops without water... 974

Shot towers..... 1 School houses ... 298

Slaughter houses . 459....... Theatres....…………………………. 18

Soap-boiling establishments....... 17 Tubs, vats and tanks... 1,954

Standpipes for watering engines.. 26 Turbine wheels..... 28

Stables .... 7,279 Urinals in dwellings ............ 172

Stalls in stables .... 48,303 Urinals in stores, offices , etc...... 4,124

Stalls in markets........... 6,891 Urinal troughs 473

Stalls , fish, and troughs.......... 83 Vinegar establishments.. 8

Steam boilers, number........... 2,983 Wash-paves . 84,966

Steam boilers, horse-power.......... 99,539 Wash-paves for watering horses.. 515

Steam boilers, heating , num-
ber......

Wash-tubs, stationary ... 21,583

724

Water-closets in dwellings.......... 162,915

Steam boilers, heating, horse-!

power... 4,612 Water-closets in stores, etc ... 24,749

Steam engines, number.... 1,857 Wool washers.. 83
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Service Attachments Laid to the Curb (on Streets to be Paved

or Repaved) by the Bureau of Water.

SIZE.

Districts.

2-i
n
c
h

. 5/8
.
i
n
c
h

. 1-i
n
c
h

.

Total.

First...........

Second

165 165

598 2 2 602

Third.......... 199 199

Fourth 40 4 44.................

Fifth.......... 57 57

Sixth. 451 451

Total 1,510 6 2 1,518

Account of New Stops and Check Valves for 1897.

BUREAU

OF WATER.
VINEY.

First .................

Second.......

Third....

Fourth

Fifth........

Sixth.....

Districts.

2-W
a
y

.

B
u
t
t
e
r
f
l
y

.

3-W
a
y

. 4-W
a
y

.

S
m
i
t
h
'
s

P
a
t
e
n
t

.

C
h
e
c
k

V
a
l
v
e
s

.

Total.

329

༈
』
ར
ྒ༤ྱ

བ
ཉ
ྫ

90 1 91

2 20 351

240 3 8 2 253

75 4 5 1.0 2 96

21 3 3 1 28

152 1 153

Total...... 907 7 10

1
2
7
1 26 1 972
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Street.

DISTRICTS.

Repairs to Mains, Stops and Fire Hydrants, also Stops and

Fire Hydrants Removed during 1897.

R
e
p
a
i
r
s

t
o
M
a
i
n
s

.

R
e
p
a
i
r
e
d

. R
e
n
e
w
e
d

.

STOPS.

R
e
m
o
v
e
d

.

R
e
p
a
i
r
e
d

.

FIRE HYDRANTS.

R
e
n
e
w
e
d

.

First 451
5
5

124 32

2
2

258 33 9

Second 230 145 14 10 278 76

Third 209 301

2
2

82 1 211 47

2
2
2
2

23

Fourth....... 333 592 1 7 1,820 16

Fifth..... 11 2 15

Sixth ........... 59

6
9 14 23 1 29 89 19

2
9

Total....... 887 1,176 154 19 2,596 260 89

6
8

Location of Check Valves.

Location .

Queen Lane Pumping Station ,
East Fairmount Park ............ 145 feet southeast of southeast side of engine

house... 38 48

W
a
r
d

.

S
i
z
e

.

R
e
m
o
v
e
d

.
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Total Number of Stop Valves in the City-Arranged by

Districts.

PATTERN.

S
i
z
e

.

Outlets.

DISTRICTS.

71st. 2d . 3d. 4th . 5th. 6th.

TOTAL.

3 2 Way. 1 201 10 2

4 2 Way. 97 221 196 166 38

3
5

13 227

97 815

6 2 Way. 3.402 3,668 3,711 3,085 5441,886 16,296

8 2 Way. 117 289 73 77 7 44 607

10 2 Way. 134 266 210

12 2 Way. 64 328 224 124

16 2 Way. 36 38 43

2
2
22

25 153 1,060

1
2
4 148 930

38 177

18 2 Way.

LO

5 1 6

20 2 Way. 24 39 14 48 11 16 152

30 2 Way. 8 10 22 38 10 3 91

36 2 Way. 3 4 8 12 6 33

48 2 Way. 3 10 13

Totals... 3,886 5,064 4,509 3,864 685 2,399 20,407

20 2 Way. 4 2 8 3 2 19

30 2 Way. 2 1 1 8 9 1 22

36
Butterfly.

2 Way. 17 1 18

Bureau of Water. 48 2 Way. 1 23 17 41

Totals.. 2

L
O

5 4 5
9

56 30 3 100

6 4Way. 3 2 1 12 1-8

8 4 Way.

10

6 5 Way. 12 32

Barton .
6 6 Way. 7

5 5

44

7

1
0

Totals.......... 15 41 1 17 74
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Total Number of Stop Valves, etc.--Continued .

PATTERN.

S
i
z
e

.

Outlets.

DISTRICTS .

1st. 2d . 3d . 4th . 5th. 6th.

TOTALS.

6 2 Way. 7 4 3 14

6 3 Way. 54 67 40 232 6 10 409

8 3 Way.

L
O

5

1
05

10 3Way. 3 3

12 3 Way. 2 3 5

1
0

6 4Way.

2
020 45 24 118 3 15 225

Viney.
8 4 Way. 1 6 2 9

10 4 Way.

1
0

5 14 19

12 4 Way. 4

6 5 Way. 26 6 2

2
029 63

Totals..... 108 136 72 402 9

2
029 756

3 2 Way. 4 4

4 2 Way. 9 9

6 2 Way. 16 7 2 6 1 32

8 2 Way. 1 3 4

10 2 Way. 2

Smith Patent.
12 2 Way. 2

1
0

5

16 2 Way. 2

7

2

20 2 Way. 2

Totals.. 1 33 19 2 6 1 62

Ludlow. 3 2 Way. 1 1

Total number of stops ........... 4,012 5,280 4,604
| 4,3
4,341 722 2,428 21,400

Check Valves.

Bureau of Water.

30

48

1 2 2 5

4 4 6 14

Totals. 5

LO

8 2 19
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DISTRICTS.

Number of Valves Raised in the several Districts during

the Year 1897.

BARTON. VINEY. SINGLE GATE.

4-w
a
y

. 5-w
a
y

. 6-w
a
y

. 3-w
a
y

. 4- w
a
y

. 5-w
a
y

. 3-i
n
c
h

. 4-i
n
c
h

. 6-i
n
c
h

. 8-i
n
c
h

. 1
0

-i
n
c
h

. 1
6

-i
n
c
h

. 3
0

-i
n
c
h

.

First ...

H

1
0

5

Second...... 10 1 2 1 13 1 1 1

Third .

Fourth

1 1 4 1 1 1 15

3 3 3 1 1 1 24

Total. 8 11 1 7 6 2 2 2 57 1 1 1 6 105

10

5 35

24

1 37

T
o
t
a
l

.

9



1
8
0

NumberofComplaintsandExaminationsduring1896and1897.

Hydrants. ServicePipes. Wash-paves. Spigots.Water-closets.Horse-troughs. NoLeaks. Total.

Months.

18961897 1896 1897 1896 1897 1896 18971896 1897 1896 1897 1896 189718961897

January. 170 132 125 117 1011
0

15 5 8 19 2 15 1010
7

333 296

February 128 90 172 92 7 11 3 6 9 19 9 335 211

March... 113 120 101 125

April,. 87 116 92

May... 104 136 84 72

2
2
2
5

3 8 6 1 19 2 17 12 237 290

75 2 2 9 50 1 2 7 10 198 262

4 8 10

June........ 89 132 103

July 76 105

August....... 82 100

8
8
8

77 1 6 4 1 12

68

90

8
°

87 3 6 1 3 22

2
2
2

37 2 1 10 8 214 362

71 1 14 3 223 291

34 1 9 11 180 246

96 9 5 2 2 16 10 1 11 13 210 227

September......... 86 106 70 69 4 9 3 12 12 9 3 181 202

October.......…………………… 103 72 88 79

November...…………………………. 115 116 65 70

December 107 103 111 123

2
2
3

5 1
0 7 4 4. 12 20

3 1 5 م
ا 9 19

م
ا 9 3 4 13 17

2
4
5

1 8 6 221 188

2 1 11 3 207 217

1 15 12 254 269

Totals. 1,2601,3281,169 1,082 57 91 2
2
3

31 130 317 9 9 145 100 2,793 3,061



w
a
r
d
.

Occupant. Location. Business.

NewMetersSet.

DatewhenNameof

set. meter.

5%
-
i
n
c
h

.

1/2
-i
n
c
h

.

SIZE.

3/
4

-
i
n
c
h

.

1
-
i
n
c
h

.

1
½

-i
n
c
h

.

2
-i
n
c
h
.

3
-
i
n
c
h

.

4
-
i
n
c
h

.

6
-
i
n
c
h

.

4
8
-i
n
c
h

.

T
o
t
a
l

.

Gallons Remarks.
consumed.

1Alburger&Co..

J IndiaRefiningCo.

1 Weaver,J.

2Tomson,G.,&

2Tomson,G.,&Co.

3Rubinstein,Abe..

5Gruber,

5 Myer,C.A.A.

5Stedwell,A.F.

8 AmericanBap'tPub-

licationSociety.
1420-22Chestnutstreet

8 AmericanBap'tPub-

licationSociety.
1420-22Chestnutstreet.

8 ContinentalHotel... S.E.cor.NinthandChestnutstreets...

8 Hamilton&Diesinger..1208Chestnutstreet.

8Hopkins,CharlesE. 1111Walnutstreet...

8 Power,A......... 1618Walnutstreet..

S.W.cor.SnyderavenueandSecondstreet.

S.sideMcKeanstreet,109feetwestof

Meadowstreet....

1400-40SouthFrontstreet.

953Otsegostreetand938Swansonstreet.

953Otsegostreetand938Swansonstreet...

312Carpenterstreet......

323SouthLawrencestreet.

228SouthFourthstreet............

121SouthWaterstreet....

Bathhouse.

Produce.

Officebuilding..

Produce.....

Officebuilding..

Officebuilding.

Hotel.

Packinghouse. April27... Trident... 1 1 2,610,000

Refinery....

Gypsumfactory..

Soapworks....

Soapworks.

Dec.20....... Crown.... 1 1 3,091,500

May14.. Trident.. 1 2 480,750

April13.... Crown.... 1

57,750

April28.

Sept.14......Trident..

Trident... 1

1 1 222,000

Dec.14......Crown....

Oct.6.

1 Nowaterused.

Crown.... 1 Nowaterused.

April29.....Union.....

Sept.18......Crown....

1 1 81,750

1 1

460,500

Dec.14.. Crown... 1 1

May8.. Gem 1 1 23,250,000

Silversmiths..

Boardinghouse.

May5... Gem...... 1 1 1,191,000

Sept.16......Crown..... 1
......

303,750

Clubhouse.………………. Oct.20.. Crown.... 1 1 148,500

1
8
1



W
a
r
d

.

Occupant. Location.

NewMetersSet.-Continued.

Business.
Date Name

whenSet.ofMeter.

SIZE.

5
%
-
i
n
c
h

.

1
½
-
i
n
c
h

.

3/
4

-
i
n
c
h

.

1
-
i
n
c
h

.

1
½
-
i
n
c
h

.

2
-i
n
c
h

.

3
-i
n
c
h

.

4
-i
n
c
h

.

6
-
i
n
c
h

.

4
8
-
i
n
c
h

.

T
o
t
a
l

.

Gallons

Consumed.
Remarks.

8PresbyterianBoard

ofPublication.......

8Stock,

8Weightman,William...1521-26Chestnutstreet..

1319-23Walnutstreet. Officebuilding.. Aug.10... Gem.. 1 1 2,335,500

202SouthTwelfthstreet.. Boardinghouse. Aug.23. Empire... 1 1 48,750

Officebuilding.. May26. Gem....... 1 1 1,467,000

White,S.S.,Dental
8 211-17SouthTwelfthstreet...

ManufacturingCo...
Dentalfactory.. June15.. Gem 1,728,000

9 BellTelephoneCo... N.W.cor.EleventhandFilbertstreets... Telephones.. Sept.2... Crown.... 1 1 765,750

9BringhurstR.R...... 38N.Eleventhstreet... Undertaker.. Sept.3.... Crown... 1 1 5,250

9HarrisonC.C. 1001-5Marketstreet.... Store........ April29. GeLa... 1 1 903,750

9 M.L.Ins.Co.ofN.Y..1001-11Chestnutstreet. Insuranceoffice.. Dec.5... Gem.. 1 1

9 M.L.Ins.Co.ofN.Y..1001-11Chestnutstreet.. Insuranceoffice... Dec.21. Gem....... 1 1 1:4,250

9 M.L.1ns.Co.ofN.Y..1001-11Chestnutstreet. Insuranceoffice... Dec.21... Crown.... 1 1

9 PhiladaInquirerCo..... N.s.Hunterst.,66feetW.ofEleventhst...Boilerroom........ May24.... Gem....... 1 1 4,104,750

9ReadingTerm.Market. Archstreet,S.E.cor.Twelfthstreet...... MarketHouse. May13.. Trident... 1 1 Nowaterused

9StrawbridgeJ.C.......... 813-15Filbertstreet. Powerhouse......... Jan.3....... Gem 1 1
.....

3,417,750

10 MedicoChi,College.. N.sideCherry,eastofEighteenthstreet....Collegebuilding... Jan.18.... Thomp❜n 1 2,445,750

11 BinderJ.G. 606-8St.Johnstreet........ Brewery. March23, Crown.. 1 1,932,750

1
8
2



W
a
r
d

.

Occupants:

NewMetersSet-Continued.

Location. Business.
Datewhen

set.

Nameof

meter.

SIZE

5%
-
i
n
c
h

.

1
2
-
i
n
c
h

.

3/4
-i
n
c
h

.

1
-i
n
c
h

.

1
2

-i
n
c
h

.

2
-i
n
c
h

.

3
-i
n
c
h

.

4
-
i
n
c
h

.

6
-i
n
c
h

.

4
8
-i
n
c
h

.

T
o
t
a
l

.

Gallons

consumed.
Remarks.

Phila.Elec.LightCo....

BementMiles&Co.

15Ellis,H.V………………………..

15Levering,J.L.......

15Levering,J.L..

15Levering,J.L.

15|Wright,J.K.

N.E.cor.Twenty-fourthandWoodsts.

2319-21Vinestreet............

Fifteenthst.,E.side,fromPearltoWood...

Fifteenthst.,E.side,fromPearltoWood...

.
Fifteenthst.,E.side,fromPearltoWood...

Machineshop..

Bathhouse..

Bathhouse...

Bathhouse...

Printinginkworks....

N.E.cor.Broadst.andFairmountave......

1108-24Noblestreet..

11Binder,J.G..

11

606-8St.Johnstreet...

Elkinton,L.M.&Sons.532St.Johnstreet..

11 Jewette,Benj.. 452Belrosestreet.

11Ortlieb,T……..……………. 845NorthThirdstreetandrear..

12Bogner,Peter......

14

14 Heller,A........

501Greenstreet....

Farmers'('reameryCo.N.W.cor.EleventhandWoodstreets......

1122-24Spg.Gardenst.,andS.E.c.Ridgeav. MathematicalInst.mfgOct.26..

14 ParkTheatre......

14

15
.....

Brewery.

SoapWorks.

July9... Trident... 1

April13.....Crown..... 1 1 18,750

Moroccofactory. Dec.2.........Crown. 1 1 21,000

Brewery.

Saloon

May3... Trident... 1 1,443,000

Aug.5... Empire.. 1 1 203,250

Creamery... June7. Gem....... 1 932,250

Crown.... 1 18,750

Theatre. Jan.13......
........

Gem...... 1 6,750

ElectricLightPlant...... Dec.17.. Crown.... 1 1 16,500

Machineshop... June7.......Trident...

Dec.16....

1 180

Crown.... 1 2,250

April7. Trident... 1 1

April8.......Crown.... 1 1 3,750,750

S.W.cor.Twenty-sixthandAspensts....

April8...

Dec.16..

Crown.... 1

Crown. 1 155,250

1
8
3



W
a
r
d

.

Occupant. Location.

NewMetersSet-Continued.

Business.
DatewhenNameof

set. meter.

SIZE.

5%
-
i
n
c
h

.

2
-
i
n
c
h

.

3/
4

-
i
n
c
h

.

1
-
i
n
c
h

.

1
½
-
i
n
c
h

.

2
-
i
n
c
h

.

3
-
i
n
c
h

.

4
-i
n
c
h

.

6
-i
n
c
h

.

4
8
-
i
n
c
h

.

T
o
t
a
l

.

Gallons

Consumed.
Remarks.

17 Peterson,J..

17 Rieger&Gretz

17 Volmer,Mrs.............

18 Hanifen,John&Co.

18 Keen&Coats.....

518MasterandS.E.cor.Randolphsts...

1534-38andrearGermantownave......

1420-26Randolphst.andrear…………………………..

S.W.cor.ThompsonandSaverysts.

72Laurelstreet...

Tannery... Dec.18.. Crown.... 1
Nowaterused.

Brewery April26. Trident... 1 1 287,250

Brewery.

Hosierymill..

July19..

20 Class&Nachod.

2) Class&Nachod.

21 Schofield,Wm.
.....

2 Burton,John.

22

6123Mainstreet.

22

Friedberger&Co.

HoustonEst.,H.H.

2Kuhn,John.........

22Meyers,FrankP.

Schwehm,JohnM.

22YoungRep.Club..

2:

1728-38Mervinest.,1721N.Twelfth.

1728-38Mervinest.,1721N.Twelfth..

SouthsideofChurchst.,E.ofHamilton.....Machineshop.

N.W.sideWillowGroveave.,Southampton.Florist..........

Lacemill.N.E.cor.E.LoganandEighteenthsts..

S.E.sideofWillowGroveave.,S.W.

cor.Thirtyfourthst..........

NorthsideofTaborroad,WestofFourth...

Moroccofactory..

Brewery.

Brewery.

Gem.......

May1.Gem.......

March25Crown.

1 751,500

1 1 21,000

1 1 123,000

April24..Trident. 1 1
.. 4,140,000

April21.....Gem.....

July20.

1

Trident... 2 2 122,250

August12...Gem....... 1 1 6,750

May1 Trident... 1 1 252,750

Bathhouse... January1..Thomp's. 1 1
....

418,500

Florist. April22..... Union..... 1 1 42,000

S.E.sideWillowGroveave.,N.E.Queen...Florist... July16...... Crown.... 1 1 207,000

N.sideWister,E.ofGermantownave.………….. Mill.. Aug.18. Crown.... 1 1 404,250

ClubHouse.. Nov.10. Crown.. 1 Nowaterused.

1
8
4



W
a
r
d

.

Occupant. Location.

NewMetersSet-Continued.

Business.

Date

WhenSet.

Name

of

Meter.

5
-
i
n
c
h

.

½
-
i
n
c
h

.

J

3/4
-i
n
c
h

.

1
-
i
n
c
h

.

SIZE.

1
½
-
i
n
c
h

.

2
-i
n
c
h

.

3
-i
n
c
h

.

4
-
i
n
c
h

.

6
-i
n
c
h

.

4
8
-
i
n
c
h

.

T
o
t
a
l

.

Gallons

Consumed.

23 GloverBros...

658N.Forty-firststreet...

107N.Thirty-fifthstreet...

413N.Thirty-thirdstreet..

23Bowman,Fremont

23Harding,J.W.R....

23Kneedler&Co..............

24BeiswangerBros....

24Haupt,L.M..

24Martindale,T..

S.W.cor.Kensingtonave.andGreenst.....PlaningMill..

S.W.sideMillstreet,cor.E.Paul..............Foundry..

S.W.sideGillinghamst.,S.E.ofFranklin.UmbrellaFactory..

N.W.sideEdomstreet,N.E.ofKennedy..ShoddyMill...

Sept.18.

Aug.5........Empire...

Dec.2.........Trident...

Crown....
1 102,000

1 135,000

1 1 750

Jan.6.......Trident... 1 1 69,750

Stable......

Dwelling

Aug.6,......Empire...

May20.

1 1 71,250

Trident... 1 1 25,500

Dwelling May2.....Trident... 1
21,750

24Trautwine,Wm.,Agt... 4106Girardavenue….………………. Dwelling Sept.7. Trident... 1
1 1,260

24Trautwine,Wm.,Agt...4104Girardavenue........

24Trautwine,Wm.,Agt...4102Girardavenue.........

Dwelling.... Sept.8.. Trident...
166,500

Dwelling Sept.8....... Trident... 1
1 33,000

24

E

Trautwine,Wm.,Agt...

24Trautwine,Wm.,Agt...

24Trautwine,Wm.,Agt...

24Trautwine,Wm.,Agt...

24Trautwine,Wm.,Agt...

1126N.Forty-firststreet.

1128N.Forty-firststreet

1132N.Forty-firststreet.

721N.Forty-secondstreet..........

726N.Forty-secondstreet...

Dwelling Sept.9..... Trident...
1 39,000

Dwelling Sept.9.. Trident...
30,000

Dwelling Sept.9... Trident 1 1 20,250

Dwelling Sept.10.... Trident... 1
1

17,250

Dwelling. Sept.10.. Trident...
17,250

Remarks.

1
8
5



W
a
r
d

.

Occupant.

NewMetersSet-Continued.

Location. Business. Date

whenSet.

Name

ofMeter.

21Trautwine,Wm.,Agt...728N.Forty-secondstreet...

24Trautwine,Wm.,Agt...730N.Forty-secondstreet..

24Trautwine,Wm.,Agt...732N.Forty-secondstreet..

24Trautwine,Wm.,Agt...

24Trautwine,Wm,Agt...

24Trautwine,Wm.,Agt...

24Trautwine,Wm.,Agt...

24Trautwine,Wm.,Agt...

P.&R.RailwayCo......

ReedElectricLightCo..

23

2
2

2
2
2

25

26O'Neill,Juo..........

27 NewTabern'leBap.Ch..

NewTabern'leBap.Ch..

27Pugh,J.T……………………………………

27Smith,E.E

27

707N.Forty-secondstreet.

709N.Forty-secondstreet...

711N.Forty-secondstreet.

713N.Forty-secondstreet..

715N.Forty-secondstreet..........

NsideTorontost.,fromBathtoElmst..

3445Waterloostreetand3444Trentonave...

N.E.cor.ChadwickandMcKeanstreets....

4017-21Chestnutstreet.

4017-21Chestnutstreet....

3111Ludlowstreet......

4514Chesteravenue.

Dwelling.

Dwelling.

Dwelling.

Dwelling

Sept.10......Trident...

5
%
-
i
n
c
h

.

2
-
i
n
c
h

.

3/4
-i
n
c
h

.

1
-
i
n
c
h

.

Sept.10... Trident... 1

..
Sept.10. Trident..

Sept.13...

1

Trident...1

Dwelling Sept.13... Trident1

Dwelling Sept.13.. Trident...1

Dwelling Sept.13.. Trident...1

Dwelling Sept.13.. Trident...1

Coalyard..

Electricworks..

Mill

Jan.24. Gem......

Jan.8.... Hersey..

Nov.11...... Trident...

Church July8..... Trident...

Church July8........Gem..

Augerworks Dec.18.. Crown.
1

Dwelling.... May20. Trident...

1
½

-
i
n
c
h

.

SIZE.

2
-
i
n
c
h

.

3
-
i
n
c
h

.

4
-i
n
c
h

.

6
-i
n
c
h

.

4
8
-
i
n
c
h

.

T
o
t
a
l

.

Gallons

Consumed.

1 23,250

1 3,750

1 9,750

1 122,250

1 80,250

.....

9,750

29,250

1 10,500

1 1 1,097,250

1 1 79,500

1 1,070

1 1

672,750
1

76,500

71,2:0

Remarks.

1
8
6



W
a
r
d

.

Occupant.

NewMetersSet-Continued.

Location. Business.
Date

whenSet.

Name

ofMeter.

SIZE.

5%
-
i
n
c
h

.

½
-
i
n
c
h

.

3/4
-
i
n
c
h

.

1
-
i
n
c
h

.

1
2

-i
n
c
h

.

2
-i
n
c
h

.

3
-i
n
c
h

.

4
-
i
n
c
h

.

6
-i
n
c
h

.

4
8

-i
n
c
h

.

T
o
t
a
l
.

Gallons

Consumed.
Remarks.

28Clarkson,Helen... 2223Venangostreet.

23 Class,C.F.

23 Elec.MagneticR.W.Co.

3246Germantownave,and3317N.13thst...

S.E.sideSedgleyav.E.ofTwenty-fourthst..

Dwelling..

Brewery

Aug.19. Empire. T 1 24,750

Jan.11...... Trident... 1 1 2,100,000

Coalyard..... April14.. Crown.... 1 1 6,127

8Miller,Hiram.............

28MidvaleSteelWorks..

23Tissot,L

1609Alleghenyavenue............ Dwelling... June30.. Empire... 1 1 27,000

......

RearN.W.cor.G.&C.H.R.R.,onCottage

ave.,aboveRichmondBr.P.&R.R.R....Steelworks.

4216-52Ridgeavenue.

Dec.28. Gem... 2 2 Nowaterused.

Hotel.... March24...Crown..... 1 30,000

29 Bergner&EngelCo.....3126-30Thompsonstreet........ Stable... Feb.22....Crown..... 1 1 317,250

29 Rothacker&Son..... Westside31st,1sthouseN.ofThompson. Brewery.. March27 Crown..... 1 1 3,036,750

30 Am.AnthraciteCo......N.E.cor.Sutherlandav.andPenna.av.

30

31

PhiladaTractionCo.....

Remmey,R.C.&Son...2637E.Cumberlandstreet..

E.sideSutherlandav.,S.Ecor.Kansas....

Coalcompany.

Power-house.

April30..... Gem. 1 1 Nowaterused.

Dec.14.. Crown..... 1 1 Nowaterused.

33 Hoffman,Henry... 827Indianaavenue...........

84 HaverfordL.&B.Assoc. EastsideSixty-second,N.ofGirardav.

31HestonvilleIceMfgCo.

31Jones,Lewis..

5160-70Jeffersonstreet....

Pottery

Saloon......

Laundry

Icefactory.

May28.. Trident... 1 1,032,750

May21. Trident... 1

Jan.1........Crown..... 1

S.W.cor.60andMediastreets. Machineshop...

Dec.29..Crown.....

April16. Trident... 1

1

9,000

1,194,750

70,500

Nowaterused.

1
8
7



W
a
r
d

.

Occupant. Location.

31Scott,Charles.... S.W.cor.Elmavenueand48thstreet......

34George'sHillReservoirGeorge'sHill..

35 NewCountyPrison.....

36RidgewayB.&Son......

36Rosengarten,Sam'iG...

38Horning,J.

38Slifert,J.H..

BureauofWater.

Holmesburg

1514S.Twenty-fifthstreet....

N.E.cor.Thirty-sixthandWhartonsts....

WestsideClearfieldst.,61ft.E.of22d.

3131Bancroftstreet..

WentzFarmReservoir.

Total..

NewMetersSet-Continued.

Business.
DatewhenNameof

set. meter.

SIZE.

5%
-
i
n
c
h

.

½
-
i
n
c
h

.

3/4
-
i
n
c
h

.

1
-
i
n
c
h

.

1
½

-
i
n
c
h

.

2
-
i
n
c
h

,

3
-i
n
c
h

.

4
-
i
n
c
h

.

6
-
i
n
c
h

.

4
8
-i
n
c
h

.

T
o
t
a
l

.

Gallons

consumed.
Remarks.

Saw-mill. June2. Trident... 1 1 102,750

Supplypipes... June2.... Gem....... 2 2 7,977,675

Waterfurnished
Prison....

Marble-yard...

Chemicalworks..

Brewery

Machineshop.

Pumpingmain.

April15... Gem........ 1 1 70,614,000 byHolmesburg

Company.
July9..... Trident 1 1 15,750

July7.. Trident.. 1 4,500

Dec.6.. CrowD..... 1

Dec.15.. Crown..... 1

6,750

Nowaterused.

Sept.30.... Venturi 1 Nowaterused.

10 21

2
3

2
0

20

2
121 188 10 5 1117154,245,612

1
8
8



SIZE OF METERS.

C
r
o
w
n

.

IN USE JANUARY 1, 1897. SET DURING 1897.

G
e
m

.

N
a
s
h

.

D
e
a
c
o
n

.

W
o
r
t
h
i
n
g
t
o
n

.

T
h
o
m
p
s
o
n

.

V
e
n
t
u
r
i

,

H
e
r
s
e
y

.

U
n
i
o
n

. T
o
t
a
l

.

C
r
o
w
n

.

G
e
m

.

T
r
i
d
e
n
t

.

T
h
o
m
p
s
o
n

.

H
e
r
s
e
y

.

U
n
i
o
n

.

V
e
n
t
u
r
i

.

E
m
p
i
r
e

T
o
t
a
l

.

General Summary of Meter Operations for the Year 1897

RENEWED. DISCONTINUED.

Taken Out. Put In.

12-inch.... 34 8 42

6
7 4 1 5 3

5%-inch..
10 10

3/4-inch.. 231 18 249 5 16 3 24

1
1
t15 2

1-inch....... 219 11 1 231 12 5 3 20 22
ل
م

2

1½-inch. 128 14 2 1 2 147 10 8 1 2 21 15 4

2-inch. 162 94 256 4 9 5 18 29 8

3-inch 62 84 2 148 2 3 1 2 8 9 5
7 1

4-inch....... 45 175

6-inch
4

2
2 1 221 3 7 10 10 10

7
4

1
9
7

5
2
0

17

24

62
7

23 6 3
8
3

5
7 5 ح

ر
4

12-inch .. 1 1

20- inch... 1 1

48-inch.. 1 1 1 1

Totals.... 885 376 51 7

0
0 4

3 1 3 2 2 1,330 36 24524 1 2 1 6 117 104 2
7

27 19 141 68 2633 23 132 353
5

C
r
o
w
n

G
e
m

.

N
a
s
h

.

T
r
i
d
e
n
t

.

T
o
t
a
l

.

C
r
o
w
n

.

G
e
m

.

T
r
i
d
e
n
t

.

U
n
i
o
n

.

E
m
p
i
r
e

.

T
o
t
a
l

.

C
r
o
w
n

.

G
e
m

.

N
a
s
h

. T
o
t
a
l

.

C
r
o
w
n

.

IN USE DECEMBER 31 , 1897. STOCK ON HAND DEC. 31 , 1897.

Taken Out.

3 2 2 31

NOTE-One 1-inch Crown, three 12-inch Crown, eight 2-inch Crown, and two 4-inch Crown Meters are dismantled and do not show in above table.

G
e
m

.

N
a
s
h

.

D
e
a
c
o
n

.

W
o
r
t
h
i
n
g
t
o
n

.

U
n
i
o
n

.

V
e
n
t
u
r
i

.

T
h
o
m
p
s
o
n

.

H
e
r
s
e
y

.

T
r
i
d
e
n
t

.

E
m
p
i
r
e

.

38

D
e
a
c
o
n

.

T
r
i
d
e
n
t

.

E
m
p
i
r
e

.

T
o
t
a
l

.

10 10

7

1
1T
= 14 8 1 9 219 15 23 4-- 261

27 1 28 13 1 22314 68 1 6 3 241

2
1
5

22

44

6 5 3 1 15 4

4

125 10 2 6 3 13 1 160 3

3
2
2

18 7 1 48

24 4 2

17 20

37 19 7 5 31 5

10

3 8 151 99 10 260 15 10 25

15 2 7 8 17 1 5 6 56 84 4

တ

S 152 4 6 2 12

5 17 22 2 4 6 41 185 1 227 4 7 1 12

8
4
2
3
2
2

309

74 315

180

285

164

239

4 2 2 3 3 4 23 6 33 1

T
H

4 4 9 42

1 1 1

:

1 1 1

2 2 2

15 2 52

7
2 850 391 40 7 3 6 4 4 703 8 1,386

1
0

5 4

8
698 27

1
2
7

63 5 13 3 209 1,595

6

T
o
t
a
l

.

47

10



Totals... 126 119 5 1 2

A
t
t
a
c
h
m
e
n
t
s

.

M
e
t
e
r
s

.

1,552 1,019 262
6

EXAMINATIONS.

SIZE.

C
r
o
w
n

.

1
0

5 1 259 7 2 1 10

G
e
m

.

N
a
s
h

.

D
e
a
c
o
n

.

REPAIRED.

U
n
i
o
n

.

T
r
i
d
e
n
t

.

T
h
o
m
p
s
o
n

.

T
o
t
a
l

.

C
r
o
w
n

.

G
e
m

.

N
a
s
h

.

USED IN SERVICE.

T
o
t
a
l

.

MISCELLANEOUS WORK.

G
e
m

.

T
r
i
d
e
n
t

.

METERS.

PURCHASED.

6
1 1 1 1 1 14

2-inch. 2 1 3 1 1

10 10 10 1 10

5 -inch

30 5 35 4 1 31 1 1 1 6 45

3/4-inch 30 3 1 34

1-inch 1 37 3 3 10 5 15 40 1 11 1 1 1

CO

6 61

36

12-inch . 15 1 2 18 1 1 10 5 1 16 15 1 11 1 1 6 1 36

2-inch 22 18 3 43 1 2 3

6

10 619 21 16 1 11 1 1 1 1 53

1 33 2 2

1
0

5 5 10 4 6 1 5 1 1 1 19

3-inch .

6

23
10 5 11 1

1

1 1 20
1082

4-inch 11 71
2 1 3 1 72

1
9

6-inch 1 7 1

1 1 2 2

48-inch ...

L
e
a
k
s

.

S
h
o
r
t

s
u
p
p
l
y

.

41 2,638

T
o
t
a
l

.

N
e
w

b
o
x
e
s

.

B
o
x
e
s

r
e
p
a
i
r
e
d

.

I
r
o
n

c
o
v
e
r
s

.

F
i
s
h

t
r
a
p
s

.

9
6

26

MISCELLANEOUS.

S
e
r
v
i
c
e

p
i
p
e
s

r
e
p
a
i
r
e
d

.

142 2 33 91 514 782 22,375

T
o
t
a
l

.

75

S
t
a
t
e
m
e
n
t
s

.

1
0

5 1 11 118

6
699 36 8

8
979

1
- 8 12

U
n
i
o
n

.

V
e
n
t
u
r
i

.

E
m
p
i
r
e

.

T
o
t
a
l

.

1
2

14 2 2 267

C
r
o
w
n

.

G
e
m

.

N
a
s
h

.

T
r
i
d
e
n
t

.

T
h
o
m
p
s
o
n

.

H
e
r
s
e
y

.

TESTED.

U
n
i
o
n

. E
m
p
i
r
e

.

L
a
m
b
e
r
t

. V
e
n
t
u
r
i

.

T
o
t
a
l

.
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Attachments Made and Delivered to Districts during the

year 1897.

DISTRICTS.

A
t
t
a
c
h
m
e
n
t
s

m
a
d
e

a
n
d

d
e
l
i
v
e
r
e
d

.

%-
i
n
c
h

.

LEAD PIPE-FEET.

3/4-i
n
c
h

.

1
1
/4-i
n
c
h

.

T
O
T
A
L

F
E
E
T

.

First 158 1,672 1,672

Second...... 678 13,360 26 50 13,436

Third 208 2,787 2,787

Fourth....... 36 540 540

Fifth 53 810 810

Sixth........ 587 9,211 9,211

Total. 1,720 28,380 26

2
6

3
0

50 28,456

14



1
9
0

MaterialandLabor.

DISTRIBUTIONEXPENSES

DURINGTHEYEAR1897.

IncludingExpensesofMainOffice,Purveyors'DistrictsandMeterShops.

First

District.

Second

District.

Third

District.

Fourth

District.

Fifth

District.

Sixth

District.

Distribu-

tion.

Meter

Shops.

Main

Office.
Totals.

Lead 1,39550 3,13747 2,79665 1,39376 1,39243 10,11581

Gasket..

Coke.........……………

3471 4146 3518 3320 14455

3210 3200 6400 10740 3100 7320 33970

Wood.
3840 3840

Pipes.. 87,74366 87,74366

Loamcastings.

Smallspecials....

2,73313

964241

2,73313

9,64241

Largespecials.... 3,10431 3,10431

Framesandcovers....... 64677 80869 33748

Vineystops..………………………….

Hauling,trans.andhotel.. 7500

Supplies,tools,smallstores,etc.......... 79061

Plumbingandplumbingsupplies.....

18000

3,06580

1225

15000

6726

1,30473

525

87208

3,30000

5000

3,23635

3.00

9405 38813 3,14720

3,45000

500

63019

250

7500

2,63261

2636

4,257€5

3,97871

420CO 5,12991

6,78379 34178 22,76457

150 5086

Meters,etc...………………………….
.....

8,44990 8,44990

Repairstobuilding,etc............ 970 18365

Brick,stone,limeandcement..... 4016 14400 16697 36520 21500 20660

19335

1,13793



DistributionExpenses-Continued.

First
MaterialandLabor.

District.

Second

District.

Third

District.

Fourth

District.

Fifth

District.

Sixth

District.

Distribu- Meter Main
Totals.

tion. Shops. Office.

$50392Lumber $2,25551 $13939 $1,68613 $2827 $15199 $36382

Hay,feed,etc.... 65449 44071 77136 77970 1.879 9094

Stablesupplies... 55517 23555 22964 23807 421 26088

Stablerepairs........ 32234 29145 36773 13618 575 545

Stablemedicines.. 7650 11170 3725 2770

5,36903

2,87599

1,52355

1,12890

25315

Stableshoeing. 16450 12750 17725 20300 2789 1985 72299

Supplies,stationery. 22352 26540 21269 27154 4283

Perdiem. 20,07258 24,44151 55,19071 37,69129 8,39150

Wages...
Salary. 4,64900 5,97563 6,21605 7,95069 1,73470

16286

32,07003

2,78937

$37343

3,40580

41955

10,76200

$1,93082

4,10200

3,90264

196,12742

29,31544

1
9
1

Totalcostoflaborandmaterialon

accountofdistribution... $31,99816 $39,45051 $69,81633 $57,08088 $11,47543 $40,62913$115,23910 $27,34066 $6,37460 399,40480

Buildings,groundsandreservoirs.... $33949 $16275 $3,11934 $2,55948 $89312 $73495 7,80913

BureauofSurveys,Pennsylvania

avenuesubway.

GirardCollege..

*12,89387

†9225

12,89387

9225

Totallaborandmaterial. $31,99816$39,79000 $69,97908 $73,18634 $14,03491

*$12,810.37ofthisamountwaspaidbytheBureauofSurveys.

$41,5225$115,23910$28,07561

PaidbytheTrusteesofGirardCollege.

$6,37460 420,"0005
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Summary of Work Done in Connection with the Distri-

bution, 1897.

Feet. Pounds.

New pipe laid during 1897 . 161,810 7,010,108

Repairs and relays during 1897……………………….. 90,170 4,881,247

Total......... 251,980 11,891,355

Pipe in use December 31 , 1897 ...... 6,561,471 425,893,269

Repairs and relays to December 31 , 1897 ......... 1,504,604 58,703,878

Total ........ 8,066,075 484,597,147

Additional stops......... 971

Additional fire hydrants..... 477

Fire hydrants in use...

Meters in use ………………………….

New service attachments...

11,101

1,386

7,618



APPENDIX D.

REPORT

OF THE

Superintendent of the Construction and Repair Shop ,

TWELFTH AND REED STREETS ,

For the year 1897 .

Philadelphia, January 8, 1898.

MR. JOHN C. TRAUTWINE, JR.,

Chief of Bureau.

DEAR SIR:-There were made, at the shop, during the

year, eight hundred and eleven (811) fire hydrants and

two hundred and eighty-one (281) were repaired. Eleven

hundred and eighty-two (1,182) stop valves were made,

ranging from 6-inch to 36-inch. Two (2) 20-inch, four

(4) 30-inch and six ( 6) 48-inch rotary stop valves were

also made, four of the latter being of the new style.

Work to the amount of fifteen thousand eight hundred

and twenty-six (15,826) dollars and fifty-nine (59) cents

was done for the different pumping stations and reservoirs.

A new seven (7) ton crane was built and erected in the

shop, to facilitate the handling of heavy work, for which

there is an increased demand.

The mound on the lot in the rear of the shop has been

graded down and carted away, and the lot fenced in from

the public.
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The driveway into the shop from Reed street should

be paved with Belgian block, and I recommend that it

be done at an early date.

The stable and wagon house which is in the course of

erection in the rear of the shop is nearly completed.

I respectfully submit the following report, in detail,

of the operations of the shop for the year ending Decem-

ber 31 , 1897.

(Signed)

Respectfully,

JAMES H. DEAN,

Superintendent of Shop.
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MERCHANDISE.

To stock per inventory, January 1 , 1897 ..

Bolts and nuts......

Hardware ...

Steel ...

Wrought iron.....

Iron castings ..

Brass castings ..

Lead coating...

Lumber......

Paints, brushes, etc.....

Oils and tallow.....

Chandlery.

Coal ........

Coke .....

Gum goods...

Plug valves....

Brass fittings...

Packing .

Lead

Bricks, lime, cement, etc………….

Wrought iron pipe..

DR.

..$ 28,582 20

1,151 83

334 15

713 01

1,647 05

15,079 59

5,522 72

383 77

1,392 42

229 52

88 28

114 18

950 41

38 10

168 88

1,522 14

166 16

11 30

1,742 78

610 05

57 54

Miscellaneous...... 681 96

Wages ....... 34,707 09

Total ........... .$95,895 13

MERCHANDISE. CR.

First District.. $5,310 50

Second District.... 13,422 10

Third District.. 13,014 43

Fourth District ..... 10,768 40

Fifth District...

Sixth District ..

1,071 83

6,617 21

$50,204 47

Spring Garden Pumping Station ... 5,249 88

Fairmount Pumping Station .. 875 28

Fairmount Reservoir....... 491 55

Belmont Pumping Station .. 1,818 68

Queen Lane Pumping Station ... 3,082 61

Queen Lane Reservoir....... 261 22

Roxborough Pumping Station. 2,621 18

Roxborough Reservoir..... 512 90

Mount Airy Pumping Station...... 368 97

Frankford Pumping Station ...

East Park Reservoir ..........

408 39

135 93

$15,826 59
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Distribution..…………. $3,363 24

Main office...…………….. 54 06

Meter department... 1,166 57

General buildings and grounds.... 3,142 73

Hydrographic work..... 632 21

Fixed patterns……… 557 66

Shop machinery..
884 98

Construction and repair shop.... 1,140 99

Old metals ....... 1,280 90

$12,223 34

$78,254 40

Total Cr..... $78,254 40

Inventory January 1st, 1898 .. 30,483 28

$108,737 68

Total Dr....…….

Balance.......

95,895 13

$12,842 55

Inventory January, 1898.

67 No. 1 fire hydrants, at $25.00 ......

2 4-inch stop valves, at $ 11.00 ……………..

$1,675 00

22 00

13 6-inch stop valves, at $12.00 ......... 156 00

17 8-inch stop valves, at $20.00 ... 340 00

21 10-inch stop valves, at $30.00 .. 630 00

2 12-inch stop valves, at $35.00 .. 70 00

3 16-inch stop valves, at $60.00 ....... 180 00

4 20-inch stop valves, at $95.00 ... 380 00

2 30-inch stop valves, at $190.00……………….

2 36-inch stop valves, at $300.00 .....

Finished parts of fire hydrants......

Finished parts of stop valves...

380 00

600 00

$4,433 00

$1,142 07

2,235 40

Finished parts of rotary valves…………………. 2,443 50

5,820 97

3 Unfinished 36-inch check valves, at $90.00 $270 00

9 Unfinished drilling machines ...... 60 00

3 Unfinished bell cranks, at $15.00.... 45 00

1 Unfinished pump rod ... 25.00

1 Finished air-pump barrel .... 15 00

41 Old style stop screws...

59 Viney stop screws, at $2.00 ........

5 Barton stop screws, at $3.50 ....

415 00

$10,668 97

$283 50

118 00

17 50
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12 Barton stop bonnets, at $8.00……………………...

512 New style stop screws...

130 Socket screws, at $1.75 ...

$96 00

1.274 75

227 50

97 5065 Spindles, at $ 1 50 .......

194 4-inch iron bands, at $1.00 .....

155 6-inch iron bands, at $1.25 .

156 8-inch iron bands, at $2.00 ...

$2,114 75

$194 00

193 75

312 00

26 10-inch iron bands, at $4.00 ... 104 00

12 12-inch iron bands, at $5.00 ...... 60 00

19 16-inch iron bands, at $7.50... 142 50

16 20- inch iron bands, at $9.50 ... 152 00

6 30-inch iron bands, at $15.00 .. 90 00

9 35-inch iron bands, at $17.00 .. 153 00

7 48-inch iron bands, at $20.00 ...... 140 00

1,541 25

557 Fire hydrant valves …..... $518 50

44 Frost valves, at 50c... 22 00

293 Fire hoe heads, at $1.75 ... 512 75

614 Wooden plugs, at 50c. 307 00

127 Iron plugs, at $ 1.00 .... 127 00

721 Brass plugs ... 192 00

21 Cast-iron risers, at $2.00 ...... 42 00

1,721 25

38 Pairs cast-iron monkey legs, at $ 1.50 .....

41 Pairs wrought-iron monkey legs, at $3.50

5 Drilling machine spindles, at : 6.50 ......

2 24-inch furnaces, at $17.00 ..

$57 00

143 50

32 50

34 00

12 24-inch furnace rings ....... 80 50

6 20-inch furnace rings, at $15.00 .. 90 00

8 Furnace grates, at $5.00...

100 Old style plug nuts , at 75c...

40 00

75 00

552 50

22 Stop keys, at $5.25 ..... $115 50

9 Hydrant keys, at $2.25 .. 20 25

43 Lead pots.......... 80 00

40 Tail clamps, at 75c........ 30 00

25 Air pump rod straps, at $ 9.50...... 237 50

70 Air pump rod brasses, at $2.25 .. 157 50

20 Sets of gibs and keys, at $4.25..

6 Pressure caps, at $2.00 ......

45 Ferrule mandrils, at $1.00...

20 Taper reamers, at $3.50....

85 00

12 00

45 00

70.00
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63 Flat drills, at 50c ...... $31 50

72 Bursting wedges, at 25c........ 18 00

26 Plug wrenches , at $ 1 00 26 00

492 Chisels, at 35c ..... 172 20

120 Gouges, at 40c ....... 48 00

40 Pipe cutters, at 60c

84 Diamond points, at 60c ..

24 00

50 40

179 5055 Sets caulking tools...

8 Drill sockets, at 50c....... $4.00

7 20

$ 1,402 35

11 20

12 Gasket iron, at 60c......

82,787 Pounds wrought iron, at 1½c……………………………

2,500 Pounds iron forgings, at 8c .......

10,225 Pounds machinery steel, at 2c ...

6,642 Pounds cast steel, at 5½c ……………..

1,000 Pounds tool steel , at 15c ......

347 Pounds self-hardening steel , at 35c........

2,600 Pounds expansion metal, at 25c ………………….

42,152 Pounds lead , at 33c .........

36
100

550 Pounds Babbitt metal , at Sc ......

168,334 Pounds stop-valve castings, at 13c...

80,552 Pounds fire hydrant castings, at 1c........

4,500 Pounds machinery castings, at 1c......

12,965 Pounds brass castings, at 10c .........

3,572 Pounds Ajax metal castings , at 21 c......

1,090 Pounds rolled brass, at 16c ..........

$1,241 81

200 00

204 50

365 31

150 00

121 45

650 00

1,475 32

44 00

2,289 34

1,208 28

63 00

1,296 50

754 59

174 40

10,238 50

Hardware ....... $72 60

Bolts and nuts . 1,021 64

Oils and tallow... 50 87

Paints, oils and brushes . 59 92

Chandlery 43 44

Gum goods... 111 49

Lumber . 872 55

2,232 51

Total...... $30,483 28
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Principal Articles Manufactured.

811 No. 1 fire hydrants, at $25.......

952 6-inch stop valves, at $12......

76 8-inch stop valves , at $20............

.$20,275 00

11,424 00

1,520 00

75 10-inch stop valves at $30 .......... 2,250 00

52 12-inch stop valves, at $35.. 1,820 00

15 16-inch stop valves, at $60 . 900 00

10 20-inch stop valves, at $95…..……………..

2 36-inch stop valves, at $300 .......

950 00

600 00

2 20-inch rotary stop valves, at $265 ............. 530 00

4 30-inch rotary stop valves, at $885 ....... 1,540 00

3 48-inch rotary stop valves, old style, at $665........ 1,330 00

3 48-inch rotary stop valves, new style flanged, at

$765........... 2,295 00

1 48-inch rotary stop valve, new style , Bell end.... 740 00

3 screens for Fairmount reservoir........ 372 00

2 truss foot bridges for Roxborough reservoir.......
512 90

6 screens for Queen Lane Intake ..............
820 20

2 automatic stream flow gauges, at $120 ........ 240 00

1 automatic registering gauge..... 102 00

1 new rod and plunger, No. 4, Belmont 530 00

148 stop boxes, at $2.25 ..

346 stop box risers, at 35c...........

957 wooden plugs, at 50c....

200 brass plugs, at 25c......

254 iron bands

414 fire hoe heads, at $1.75 ..

148 fish traps

332 00

121 10

478 50.....

50 00

..... 361 75

724 50

532 00

$51,350 95



APPENDIX E.

Report of Assistant in Charge of

Hydrographic Work.

Philadelphia, January 1, 1898.

MR. JOHN C. TRAUTWINE, JR.,

Chief of Bureau.

SIR: The following report on Hydrographic Work and

data collected during the year 1897, is respectfully sub-

mitted.

Rainfall observations at twenty-two stations, three of

which are provided with automatic rain gauges, have been

continued, completing fifteen years continuous records of

data relating to precipitation.

Stream flow observations by automatic stream gauges on

the Perkiomen, Neshaminy and Tohickon streams have

been continued , completing fourteen years continuous

records.

Observations on the flow of the Wissahickon were begun

in April of this year. A suitable place, about 100 yards

above the mouth, for metering the stream was selected

and a sufficient number of observations were taken to plot

a curve of flow. These data were also compared with the

computed flow over the breast of the stone dam. In Au-

gust sufficient data had been collected to permit the use

·
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of an automatic recording stream gauge which has been

in operation since that time. The observations have been

computed and tabulated in Table IX, with the former

mentioned streams.

An automatic recording stream gauge has also been

placed in the wheel house at Fairmount to record the

height of water in Fairmount pool. This gauge will

record a continuous line showing, in feet above City datum ,

the height of water in Fairmount pool . The height of

water has heretofore been referred to an indeterminate

level commonly called the "Legal Comb of the Dam.”

This "legal comb" was the supposed level of the comb

of the dam built in 1842 and its use as a datum was

misleading, for the reason that when the height of water

in the pool was given, for example, as 24 inches on the

dam, it did not mean that 24 inches were being wasted

over the present dam, but that 10 inches for the cap log

and 12 inches for the flash boards must be first deducted

leaving only 2 inches wasted over the top of the present

flash boards. The reference to one fixed datum for stat-

ing the height of water surface in the pool and that of

the crest, on line of overflow, shows at once when water

is wasting over the flash boards. A new brass gauge-

board, reading to feet and tenths, has been placed in the

wheel house near the automatic gauge, and the use of

the old gauge-board in the forebay, which was found to

be 4 inches too low, has been discontinued.

The amount of rainfall for the year ending September

30, 1897, on the area comprising the watershed of the

three streams, was 45.53 inches, being 3 inches less than

the average for the past fourteen years, and 0.4 inches

more than the amount for 1896.

The greatest monthly rainfall during the year, 8.45

inches, occurred in May, and the least, 1.62 inches, in

September.
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There was a deficiency of rainfall in the months of

January, February, March, August and September, and

an excess in the months of May and July. The remain-

ing months show an average rainfall. No rain storms of

great severity occurred during the year, and, consequently,

no heavy freshets were produced.

The total precipitation registered by the automatic

gauge at Thirty-second and Spruce streets, for the year

ending December 31 , 1897, was 46.01 inches . This is

collected at a point 13 feet above the ground, and the

quantity gathered in storms with a high wind, is dimin-

ished by the roof of the building.

The total amount collected by the ground gauge was

47.10 inches, 10.12 more than in 1896, and 12.53 more

than in 1895.

The automatic gauge recorded fifteen storms in which

the rate exceeded 0.25 inch per hour, and one hundred

and twenty-two days on which 0.01 inch or more of rain

fell.

The greatest amount for a single storm was on July

27th and 28th, when 3.26 inches fell in forty hours and

thirty minutes. The maximum fall was 0.40 inches in

20 minutes, or at the rate of 1.20 inches per hour. This

storm was accompanied by a high wind on the morning of

July 28th, which did some damage to trees in Fairmount

Park and parts of the City.

The amount of rain recorded at stations outside of the

City exceeded that recorded by the Water Bureau gauges

by from 10 to 25 per cent.

On October 12th a heavy fall of rain was recorded at

Reading. Mr. E. F. Smith furnished the following data

in relation to this storm :
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"The rainfall was entirely local and amounted to 4.47

inches in four and a half hours, as follows :

6.30 A. M.

to

7.50 A. M.

2.17 inches.

7.50 A. M.

to 1.92 inches.

9.30 A. M.

9.30 A. M.

0.38 inches.

to

4.47 "

11 A.AM.

Maximum rainfall , 6.30 to 7.50 A. M. 1.63 inches per hour.

7.50 to 9.30 A. M.— 1.15
16

Average of entire storm, 6.30 to 11 A. M., 0.99 inches per hour.

The automatic gauge at Spring Mount, or Frederick,

recorded eighteen storms in which the rate exceeded 0.25

inch per hour. The greatest amount in a single storm

was on July 13th, when 2.22 inches fell in eleven hours.

The maximum fall was at the rate of 1.75 inches per hour.

The greatest amount for a short period of time was on

May 12th, when 0.85 inch fell in 25 minutes, or at the

rate of 2.04 inches per hour.

The automatic gauge at the Forks of the Neshaminy

recorded twenty storms in which the rate exceeded 0.25

inch per hour. The greatest amount recorded in a single

storm was on July 20th and 21st, when 5.75 inches fell

in 37 hours. The maximum fall was at the rate of 0.60

inch per hour. The greatest amount for a short period

of time occurred on August 16th, when 0.90 inch fell

in 20 minutes, or at the rate of 2.70 inches per hour.

The following tables, compiled as in previous years, ac-

company this report:
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I. Monthly precipitation on sundry water sheds.

II.1

III. Rain storms exceeding 14 inch per hour.

IV.

[ Philadelphia.

Forks of Neshaminy.

Frederick.

Perkiomen Valley.

V. Inches of rainfall flowing in the Perkiomen, Neshaminy and Tohickon .

VI. Average annual yield of streams .

Perkiomen .

Neshaminy.

VII. Comparative stream flow Tohickon.

Wissahickon.

Schuylkill.

VIII. Evaporation , etc. , observed at Queen Lane Reservoir.

IX. Monthly and daily yield of Perkiomen, Neshaminy and Tohickon.

Attention is called to the following facts which appear

in the foregoing tables.

The average daily flow of the Perkiomen for the past

fourteen years (the year ending September 30th) was

169,842,000 gallons.

The daily flow for 1897 was 139,491,639 gallons, being

30,350,361 gallons less than the average for the past four-

teen years, and 36,209,953 gallons more than the flow for

1896. The rainfall on the water-shed was 3.09 inches

less than the average, and 0.83 inches less than in 1896 .

The average inches of rainfall flowing in the stream for

the past fourteen years was 23.47. The number of inches

flowing during 1897 was 19.27.

The average daily flow of the Neshaminy for the past

fourteen years was 152,202,000 gallons. The daily flow for

the year 1897 was 131,098,041 gallons, being 21,103,959

gallons less than the average for the past fourteen years,

and 36,218,193 more than the flow of 1896. The rain-

fall on the water-shed was 2.69 inches less than the aver-

age, and 2.42 inches more than in 1896. The average

inches of rainfall flowing in the stream for the past four-

teen years, was 22.80.

15
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)

The number of inches flowing in 1897 was 19.77.

The average daily flow of the Tohickon for the past

fourteen years was 138,624,900 gallons. The daily flow

for the year 1897 was 109,784,168 gallons, being 29,841,

000 gallons less than the average for the past fourteen

years, and 28,305,000 more than the flow of 1896. The

rainfall on the water-shed was 3.20 inches less than the

average, and 0.43 less than in 1896.

The average inches of rainfall flowing in the stream

for the past fourteen years was 28.52. The number of

inches flowing in 1897 was 22.57. The month of May

was the month of greatest rainfall and greatest flow-off ;

the month of September was the month of least rainfall

and least flow-off.

Observations on the flow of the Wissahickon have been

continued for seven (7) months, beginning with 27 days

in May.

The average daily flow for this time was 70,444,052

gallons. The month of least flow was October, and the

greatest was July. The flow of this stream for October

seems to be very much in excess of the other streams.

No satisfactory reason can be given for this discrepancy,

owing to the short length of time during which observa-

tions have been made.

The sum of the daily record of inches of water wasted

over the top of the flash boards at Fairmount dam during

1897 amounted to a total of 103 feet 9 inches, or more

than double that of 1896, and more than four times that

of 1895. The computed flow of the Schuylkill river into

Fairmount pool, and the average daily flow is given in

the following tabulated form :

Total flow over flash boards

Steam pumpage……………..

Water pumpage.........

Gallons.

2-8,202,470,816

……………………………..... 93,999,191,121

7,590,276,532
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227,708,295,960

2,555,000,000

600,055,234,429

Water power (30 gallons to pump one) .......

Leakage at dam and locks……………………..

Total

This gives an average daily flow of 1,644,000,000 gal-

lons.

The month of maximum flow was May, and the month

of minimum flow was October.

The average rainfall, at seventeen (17) stations in the

Valley, was 49.17 inches, of which about 18 inches are

computed as flowing in the stream Schuylkill.

The accompanying table of stream flow in the Perkio-

men, Neshaminy and Tohickon, from October, 1883, to

1897 , inclusive, compiled from the records of this survey,

the first published by the writer in a paper submitted to

the Engineers' Club of Philadelphia (Proceedings, Vol.

XIV, No. 2, July, September, 1897) , is here reproduced

with the permission of the Club. The data are here com-

pleted to the end of 1897.

This table shows forcibly the great importance of con-

tinuing stream flow observations over a long series of years ;

for the results obtained in 1895 show that an estimate

of the availability of these streams, based upon the data

obtained from 1884 to 1894, inclusive, would have been

far too high and therefore seriously misleading.

Attached to this report is a table accompanying your

letter to the Director of the Department of Public Works,

showing the minimum flow of the Schuylkill river at Vin-

cents Dam.

In this table the flow of the Schuylkill at Vincent, as

estimated by me from the flow of the Perkiomen at Fred-

erick, is compared with the flow at Vincent as deduced

from estimates of the flow at Fairmount by Mr. E. F.

Smith, Superintendent and Engineer, Canal Division,

Philadelphia & Reading Railway. The two estimates are
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not rigorously comparable, but Mr. Smith's figures are the

best obtainable for the Schuylkill, and the comparison

shows that my estimate is not far wrong.

A visit of inspection was made in October, in company

with the General Superintendent, to the Croton and Bos-

ton water supply districts. A portion of one day was spent

at the new Croton Dam, inspecting the method of exca-

vating and depositing the soil and rock removed to secure

a firm foundation, and the method of handling the stone

and cement forming the masonry structure of the dam.

The bottom of the foundation is about one hundred feet

below the surface of the ground.

Cable railways and improved machinery are used for

excavating, hoisting, removing and dumping the material.

One day was spent in going over the Croton water-shed,

visiting the various dams, reservoirs and stop-houses, mak-

ing notes of such points as seemed useful in our several

departments of work.

One day was spent at the site of the new Jerome Park

Reservoir. Most of the work here is in rock excavation .

Compressed air is extensively used as a motive power for

drilling and hoisting machinery. There will be several

years' work of this before the reservoir is finished.

In Boston, one day was spent in visiting the Chestnut

Hill reservoir and the Cambridge Pumping Station . One

day was spent at the site of the New Nashua Reservoir,

and in driving over the conduit from the reservoir to Basin

No. 5. A portion of the conduit is in tunnel. We went

down shaft No. 4, and examined the methods of work,

hoisting machinery, etc. , construction of tunnel of conduit

in earth and open or canal conduit, in all about 15 miles

of construction. The Nashua Reservoir, when finished,

will be the largest artificial impounding reservoir so con-

structed by any Water Board, the total capacity being

computed at 63,000,000,000 gallons.
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The following named persons have been engaged as

observers and rodmen during the 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, rodman and observer, Point Pleasant, Pa.

Dr. George M. Grim, gauge observer, Ottsville.

George Louder, gauge observer, Smith's Corner.

Dr. J. A. Roth, gauge observer, Seisholtzville .

A. W. Walton, gauge observer, Doylestown.

H. L. Schull, gauge observer, Lansdale.

The Bureau is indebted to the following persons who

have kindly furnished rainfall records :

Mr. Thomas MacKellar, Germantown, Philadelphia.

Mr. J. L. Heacock, Quakertown, Pa.

Sergeant L. M. Dey, U. S. Signal Service.

Mr. Benjamin Showmaker, Pennsylvania Hospital,

Philadelphia.

Mr. E. F. Smith, Engineer of Canals, Reading, Pa.

Mr. Thomas J. Beans, Moorestown, N. J.

Dr. Charles Moore, Pottstown, Pa.

During 1897 all observations on rainfall were taken

uniformly in accordance with the instructions given at the

beginning of the year.

Respectfully,

JOHN E. CODMAN,

In Charge of Hydrographic Work.

BOSTON SOCIETY
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TABLE II.

Rain Storms exceeding in rate 0.25 inches per hour, as re-

corded by the Automatic Rain Gauge at Philadelphia for

the year 1897.

Date of Observations , 1897.

AUTOMATIC RAIN GAUGE.

TOTAL FALL. MAXIMUM FALL.

A
m
o
u
n
t

i
n

I
n
c
h
e
s

.

D
u
r
a
t
i
o
n

i
n

H
r
s

.M
i
n

.

A
m
o
u
n
t

i
n

I
n
c
h
e
s

.

D
u
r
a
t
i
o
n

i
n

M
i
n
u
t
e
s

.

R
a
t
e

p
e
r

h
o
u
r

d
u
r
i
n
g

m
a
x
-

i
m
u
m

f
a
l
l

.

January 20th and 21st , rain storm.. .97 8-35

February 21st and 23d , rain storm .. 1.26 17-55

May 13th, rain storm ........... 1.16 14-45

June 8th and 9th ...... 1.82 21-20

June 15th, shower.. .40 1-50 .35

June 20th, shower.. .94 3-15

July20th, shower.... .40 .45 .30

2
2
9
2
8
2

.30

.30

.45

.30

.65

July 13th , rain storm... 1.13 17-00 .45

July 23d , showers........ .80 3-50 35

July 27th and 28th , rain storm...... 3.26 40-30

July 27th and 28th , rain storm ...... 3.26 40-30 .35

August 9th , shower.... .57 3-50 .52

August 11th , shower........ 1.44 4-00 .80

November 1st and 2d , rain storm .. 2.25 30-20 .20

November 27th, rain storm 1.16 35--00 .20

December 12th, rain storm.. .53 3-30 .20

2
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10 1.20
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BROWERS. HAMBURG. SEISHOLTZVILLE.

MONTHLY PRECIPITATION ON SUNDRY WATERSHEDS,

Compared with U. S. Weather Bureau Observations, at Philadelphia, 1897.
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FREDERICK. EASTON.

January.. 2.17 1.83 -0.34 1.95 -0.22 3.24 +1.07 2.92
+0.75

2.26 +0.09 1.69 -0.48 2.80 +0.63 2.00
-0.17

2.50
+0.33 2.28 +0.11 -0.36

1.81 1.92
-0.25

2.33 +0.16 2.44 +0.27 2.42 +0.25 2.14 -0.03 1.82 -0.35 1.85 -0.32

February.

2.39 +0.22 1.89 -0.28

2.97 3.82 +0.85 3.98 +1.01 4.35 +1 38
2.96

-0.01 3.75 +0.78 2.94 -0.03
5.02 +2.05 4.34 +1.37 4.61 +1.64 2.73

-0.24

March 2.03 2.10 +0.07 2.11 +0.08 1.71 -0.32 2.57 +0.54 3.46 +1.43 -0.01
2.02 2.53 +0.50 2.04 +0.01 3.49 +1.46 2.47 +0.44

3.07 +0.10

+0.262.29

1.28
-1.69

4.52 +1.55

0.82
-1.21

2.55 +0.52

3.03 +0.06

2.52 +0.49

3.74 +0.77

2.71 +0.68

2.60 -0.37 3.06 +0.09 2.94 -0.03 2.94 -0.03

2.54 +0.51 2.08 +0.05 1.78 -0.25

April...... 3.03 3.26 +0.23 3.30 +0.27

2.28 +0.25

2.77 -0.26

3.73 +0.76

2.58 +0.55

3.45 +0.42 3.51 +0.48 3.89 +0.86 3.80 +0.77 3.38 +0.35 3.76 +0.73 3.53 +0.50 3.06 +0.03
1.20

-1.83
3.06 +0.03 3.28 +0.25 3.32 +0.29 3.30 +0.27 2.91 -0.12 3.36 +0.33 2.93 -0.10

May. 4.33 5.47 +1.14 5.65 +1.32 4.80 +0.47

380 +0.77

5.14 +0.81 6.52 +2.19 9.70 +5.37 7.27 +2.94 7.00 +2.67 8.15 +3.82 8.58 +4.25 8.85 +4.52 5.75 +1.42 7.47 +3.14 7.81 +3.48 7.77 +3.44 10.05 +5.72 9.98 +5.65 8.62 +4.29 6.34 +2.01

June 4.53 5.01 +0.48 5.17 +0.64 5.20 +0.67 5.32 +0.79 3.00 -1.53 3.03 -1.50 4.90 +0.37 4.29
-0.24 4.59 +0.06 -1.41

3.12

July............ 770 8.57 +0.87 8.72 +1.02 7.92 +0.22

August.... 3.52 -0.223.30 3.30 -0.22 4.07 +0.55 3.53

11.57 +3.87

+0.01

5.89 -1.91

-1.012.51

5.77
-193 6.27

-1.43 7.13
-0.57

6.99
-0.71

5.61
-2.09

+1.313.22.

+2.279.97

3.26 -1.27 2.43 -2.10 5.55 +1.02 3.81 -0.72 6.00 +1.47 5.04 +0.51 4.22 -0.31 6.42 +1.89

7.89 +3.56

4.99 +0.46

8.04 +0.34 9.91 +2.21 6.82 -0.88 8.06 +0.36 10.22 +2.52 8.76 +1.06 7.17 -0.53 12.25 +4.55

2.54 -0.98 2.64 -0.88 2.41
-1.11

4.16

September ........ 1.10 1.02 -0.08 1.04 -0.06 1.25 +0.15 +0.321.42 1.57 +0.47 1.54 +0.44 1.54 +0.44 1.84 +0.74

+0.64

1.83 +0.73

October ..... 2.76 2.26 -0.50 2.26 -0.50 2.45 -0.31 2.11 -0.65 2.36 -0.40 5.93 +3.17 2.38 -0.38

November .. 4.44 4.62 +0.18 4.88 +0.44 4.88 +0.44 5.41 +0.97 5.76 +1.32 5.43 +0.99 6.48 +2.04

-1.39
2.37

5.23 +0.79

1.79
-0.97

7.04 +2.60

December ......... 4.52 4.75 +0.23 4.74 +0.22 4.07 -0.45 4.81 +0.29 4.05 -0.47 4.00
-0.52 5.00 +0.48 4.32 -0.20 6.25 +1.73

-0.25
3.27

2.02 +0.92

2.04 -0.72

6.99 +2.55

4.48 -0.04

-1.33
2.19 3.20

-0.32 258 -0.94 4.87 +1.35 3.43 -0.09 3.75 +0.23 2.93 -0.59 3.20 -0.32 3.09 -0.43

+0.121.22

-0.68
2.08

5.78 +1.34

2.49 +1.39 1.27 +0.17 1.88 +0.78 1.50 +0.40 2.05 +0.95 1.24 +0.14 1.12 +0.02 1.20 +0.10

8.11 +0.41

3.87 +0.35

1.67 +0.57

1.85
-0.91

2.61 -0.15 1.54 -1.22 2.29 -0.47 1.68 -1.08 1.79 -0.97 2.48 -0.28 2.41 -0.35 2.60 -0.16

4.26
-0.26

6.20 +1.76

5.63 +1.11

5.08 +0.64 4.80 +0.36

4.21 -0.31 4.71 +0.19 4.70

5.58 +1.14

+0.18

5.03 +0.59

4.57 +0.05

4.70 +0.26 5.62 +1.18

4.57 +0.05 4.69 +0.07

5.12 +0.68

5.16 +0.64

4.95 +0.51

4.68 +0.16

Total.... 43.10 +2.9146.01 47.10 +4.00 46.71 +3.61 51.21 +8.11 44.64 +1.54 48.48 +5.38 50.63 +7.53 46.35 +3.25 55.16 +12.06 47.12 +4.02 47.80 L4.70
41.64

-1.46
48.02 +4.92 49.25 +6.15 49.33 +6.23 53.93 +10.83 48.88 +5.78 47.05 +3.95 52.53 +9.43 50.76 +7.66

Percentage.. 100 106 109 108 119 104 112 117 107 128 109 110 96 111 114 114 125 113 109 122 118

P
r
e
c
i
p
i
t
a
t
i
o
n

i
n
i
n
c
h
e
s

.

D
i
f
f
e
r
e
n
c
e

P
r
e
c
i
p
i
t
a
t
i
o
n

i
n
i
n
c
h
e
s

.

15 years Inches.......... 38.47 39.82 42.36 43.82 47.55 45.46 43.23 48.90 43.42 44.77 50.04 46.60 46.41 51.56 49.47 49.51 50.58 50.28 46.34 48.58 47.75

yearly

averages. Percentages ... 100 103 110 114 123 118 112 127 113 117 130 121 121 134 128 128 131 130 120 126 124

Average Deficiency or In-

crease, 1897 ..... 4.63 6.19 4.74 2.89 3.66 0.82 5.15 1.73 2.93 10.38 2.91 1.27 4.77 3.54 0.22 0.24 3.35 1.40 0.51 2.95 3.01

Percentage Deficiency or

Increase.. 12.0 15.6 11.2 6.5 7.5 1.8 11.9 3.4 6.7 23.1 5.7 2.7 10.3 6.9

6
9 0.4 0.4 6.6 2.7 0.1 8.1 6.3

D
i
f
f
e
r
e
n
c
e

.

65

P
r
e
c
i
p
i
t
a
t
i
o
n

i
n

i
n
c
h
e
s

.

DELAWARE SERIES.

D
i
f
f
e
r
e
n
c
e

.

455 390 536

P
r
e
c
i
p
i
t
a
t
i
o
n

i
n

i
n
c
h
e
s

.

D
i
f
f
e
r
e
n
c
e

.

MOORESTOWN. WEST CHESTER. OTTSVILLE. QUAKERTOWN. SMITH'S CORNER. POINT PLEASANT. LANSDALE.

P
r
e
c
i
p
i
t
a
t
i
o
n

i
n
i
n
c
h
e
s

.

D
i
f
f
e
r
e
n
c
e

.

P
r
e
c
i
p
i
t
a
t
i
o
n

i
n
i
n
c
h
e
s

.

D
i
f
f
e
r
e
n
c
e

.

TOHICKON SERIES.

480

P
r
e
c
i
p
i
t
a
t
i
o
n

i
n

i
n
c
h
e
s

.

D
i
f
f
e
r
e
n
c
e

.

P
r
e
c
i
p
i
t
a
t
i
o
n

i
n

i
n
c
h
e
s

.

119 350 143 405.

D
i
f
f
e
r
e
n
c
e

.

P
r
e
c
i
p
i
t
a
t
i
o
n

i
n
i
n
c
h
e
s

.

D
i
f
f
e
r
e
n
c
e

.

NESHAMINY SERIES.

FORKS OF
NESHAMINY.

P
r
e
c
i
p
i
t
a
t
i
o
n

i
n

i
n
c
h
e
s

.

D
i
f
f
e
r
e
n
c
e

.

DOYLESTOWN.
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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 1897.

Date of Observations, 1897.

AUTOMATIC RAIN GAUGE.

TOTAL FALL. MAXIMUM FALL.

A
m
o
u
n
t

i
n

i
n
c
h
e
s

.

D
u
r
a
t
i
o
n

i
n

H
r
s

.M
i
n

. A
m
o
u
n
t

i
n

i
n
c
h
e
s

.

D
u
r
a
t
i
o
n

i
n

m
i
n
u
t
e
s

.

R
a
t
e

p
e
r

h
o
u
r

January 20th and 21st, rain storm ..
1.35 8-45 .40 60 .40

May 2d and 3d , rain storm........
2.24 15-30 .15 10 .90

May 12th , shower.......
.31 0-15 .31 15 1.24

May 31st, rain storm...
1.06 9-15

June 4th and 5th , rain storm .
.85 10-20

June 8th and 9th , rain storm .....
3.66 26-15

June 25th, shower.......
.45 0-30

July 18th , rain storm...
1.35 33-30

July 20th, rain storm .........

July 21st, rain storm ........

July 22d , rain storm ......

July 23d , rain storm....

July 28th, rain storm ...

5.75

1.02

37--10

3-15

2.33 37-45

August 16th, shower....
.55 8-05

August 16th, shower ..
.94 0-30

August 21st, shower.......

September 24th , rain storm....

.63

.91 24-05

3-00

October 12th, shower..

November 1st and 22d , rain storm ..

.45

2.64

2-15

30-00

November 27th , rain storm....
.81 12-00

December 12th, rain storm....
.48 10-30

December 14th, rain storm........
2.34 19-10

ཀླི
ཎ
ྜ

མ
ཻ
 
ུ
ཚ
ྭ
ཆ
ུ ཧཱུཾ

 
ུ

ཚགེཝ ནཾ ན
ྰ

མ ཝུ མིཾ

10 1.50

35 . 1.03

30 1.72

30 .90

.35 30 .70

1.35 90 .90

40 .60

.40 40 .60

.80 60 .80

.40

.40

.90

.60

.35

.45

.20

8*NNNNNN8

60 .40

20 1.20

20 2.70

20 1.80

30

20 .90

20 .75

25 .90

40 .45

2
0
0.70

60 .20

1
9
2
9
5

d
u
r
i
n
g

m
a
x
-

i
m
u
m

f
a
l
l

.

R
e
m
a
r
k
s

,
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TABLE IV.

Rain Storm exceeding in rate 0.25 inches per hour, as

recorded bythe Automatic Rain Gauge at Frederick, for

the year 1897.

Date of Observation,

1897.

A
m
o
u
n
t

i
n

i
n
c
h
e
s

.

AUTOMATIC RAIN GAUGE.

TOTAL FALL. MAXIMUM FALL.

D
u
r
a
t
i
o
n

i
n

H
r
s

.M
i
n

. A
m
o
u
n
t

i
n

i
n
c
h
e
s

.

D
u
r
a
t
i
o
n

i
n

m
i
n
u
t
e
s

.

R
a
t
e

p
e
r

h
o
u
r

d
u
r
i
n
g

m
a
x
-

i
m
u
m

f
a
l
l

.

January 20th and 21st, rain storm. .95 6-55

May 2d, rain storm ..... 2.63 21-35

May 12th and 13th, rain storm....... 2.20 10-00

May 13th, showers........ .45 4-45

May 24th, shower......... 1.91 4-00

May 31st, shower.............. .90 2-20

June 4th and 6th, rain storm ........ 1.10 16-05

July 1st, shower....... 1.50 4-50 1.30

July 13th, shower... 2.22 11-00 1.60

July 18th, shower 1.27 4-15

July 21st and 22d, rain storm .. 1.54 27-50

July 23d, shower 3.89 3-10

July 27th and 28th . 2.20 42-25

September 17th , shower.. .30 4-00

September 24th , rain storm.... .90 23-00

October 12th , shower......... .41 3-10

November 1st and 25th , rain storm . 3.06 30-25

November 27th , rain storm........... 1.20 35-30

2
2
2
2
2
2
2
2
2
2
2
2

.20

.38

.85

.35

8
2
2
2

2
2

2
8
3
8

60 .20

20 1.14

25 2.04

15 1.40

20 1.86

20 .60

20 1.80

1.30

55 1.75

40 .60

30 1.28

.80 40 1.20

20 .60

10 1.50

15 1.00

15 .60

60 .30

.70 30 1.40

R
e
m
a
r
k
s

.
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Area

WATERSHEDS. in

Miles.

W
o
o
d
l
a
n
d

.

C
u
l
t
i
v
a
t
e
d

.

TABLEV.

InchesofRainfallFlowinginthePerkiomen,NeshaminyandTohickonCreeks.

PERCENTAGEOFTOTAL

AREA.
AVERAGEFORFOURTEENYEARS(1883-1897).

F
l
a
t
s

.

R
o
a
d
s

.

J
a
n
u
a
r
y

.

F
e
b
r
u
a
r
y

.

M
a
r
c
h

.

Perkiomen,atFrederick,14years...... 152 25 71

Neshaminy,belowForks,14years......

Tohickon,14years.....

139.3 6 692

1
2

22 2.98 3.743.56 2.22 1.34 0.92 1.45 1.00 1.01 0.99 1.71 2.01 23.48

1/2 2 3.42 4.113.51 2.06 1.65 0.821.13 0.90 0.900.70 1.50 2.25 22.80

102.2 24 72 2 2 4.00 4.794,58 2.53 2.04 0.95 1.47 1.30 1.21 0.882.09 2.61 28.52

A
p
r
i
l

.

M
a
y

.

Maximum14years. 5.40 9.73 5.58 3.486.66 2.654.89 2.48 3.68 2.366.67 3.77

Perkiomen,atFrederick.

Minimum14years...... 0.59 1.25 2.38 0.97 0.46 0.280.17 0.28 0.16 0.20 0.34 0.91

Maximum11years. 6.77 10.41 3.575.55 7.41 2.46 5.47 3.513.37 2.556.314.56

Neshaminy,belowForks.

Minimum14years...... 1.60 0.90 1.84 1.03 0.35 0.080.04 0.14 0.03 0.110.06 0.41

Tohickon.

(Maximum14years. 7.3410.41 6.37 476 8.563.43 6.41 3.75 5.49 3.54 7.97 4.28

Minimum14years........ 0.54 1.19 2.98 0.73 0.300.08 0.11 0.10 004 0.140,05 0.67



2
1
4

TABLEVI-AverageAnnualYieldofSundryWatershedstoOctober1,1897.

Watersheds.

Period

covered,

years.

Area

in

Average

rainfall

Average

rainfall
Per

in
flowing

miles.
inches.

offin

inches.

cent.
flowing

off.

Average
annualyield

in

gallons.

Average

dailyyield

in

gallons.

Averageyield

incubicfeet

persecondper

squaremileof

drainagearea.

Averageyieldincu-

bicfeetpersecond

persquaremileof

drainageareafor

eachinchofrain-

fall.

Perkiomen,atFrederick. 14 152.0 47.810
Neshaminy,belowForks.....

Tohickon

14 139.3 47.770

14 102.2 50.005

23.476

22,80349.830

28.52057.101

49.102 62,009,448,321169,842,000

55,199,997,570151,202,000

1.729 0.0360

1.679 0.0350

Wissahickon.... 8months 64.6 36.367 15.36942.000

50,651,128,150138,624,900

70,444,052

2.099 0.0419

1.87 00261
Sudbury,Mass.. 22 75.2 45.748

Croton,N.Y. 18 338.0 45970

22.28848.72029,094,880,00079,712,000

22.76043.500135,400,000,000371,600,000

1.641

1.680

0.0357

0.0365

TABLEVII-ComparativeDailyStreamFlow,1896and1897.

MAXIMUM. MINIMUM. MAXIMUMPERSQ.MILE. MINIMUMPERSQ.MILE.

Watersheds. Areaof

watershed.

Gallons. Date. Gallons. Date.
Averagefor

month.

Averagefor
Date. Date.

month.

Perkiomen... 152. 3,067,000,000May13.
Neshaminy. 139.3 3,03,000,000June9...

4,912,000Sept.12.

11,970,000Oct.11,'9..

2,231,000May

1,538,000May.
Tohickon..... 102.2 2,319,000,000May13.. 2,244,000Sept.30.

Wissahickon. 64.6 1,847,600,000|July22. 15,200,000Oct,'97.
Schuylkill. 1,910 12,278,000,000May15. 391,000,000Sept...

2,601,000May

2,042,000July.

1,757,000May.

109,000September..

126,000September.

69,000September.

322,000October..

200,000September..
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TABLEVIII.

EvaporationfromWaterSurfaceatQueenLaneReservoir.

TEMPERATURE.

RAIN- EVAPO-

FALL.RATION.
ObservationsLost.

WATER.
AIR.

Max.
Min. Mean. Max. Min. Mean. Inches. Inches.

January.

February.

March........……….

April...

May.....
82 41 63

June..........
92 48 69

3
3
8
8
8
9

67 60 63

79 61 70

3
2

5.40 4.78 7days-Rainandwind.

5.38 6.07 3days-Rainandwind.

July 94ཙ 62= 76.5 85 76 79.3 11.42 6.36 4days-Rainandwind.

August 89 60 73.7 81 75 78.5 2.64 6.22

September... 96

October.
89

8
8
8
8

44 68.6 82 69 75.6 1.44 5.92 3days-Rainandwind.

38 58.3

November. 53.5 38.9 46.2
8
8
8
8
8

41 C0.5 2.34 3.84 2days-Rainandwind.

56 32

December 43.5 3:.6 38.6 44

2
2

2
2
3

5.01 2.89

4.37 1.67
{

4days-Rainandwind.

days-Rain,windandiceon

surfaceofwater.

Totals.
38.00 37.75
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MINIMUM FLOW OF SCHUYLKILL RIVER AT

VINCENT DAM AS DEDUCED FROM

(A)—Minimum flow at Fairmount, as given by Mr. Edwin

F. Smith, in proceedings Engineers' Club of Phila-

delphia, Vol. XIII, No 3, November, 1896, and in

Report, Bureau of Water, Philadelphia, for 1896.

(B)—Observations on stream flow of Perkiomen Creek by

Bureau of Water, Philadelphia, as given by Mr.

John E. Codman in proceedings Engineers ' Club of

Philadelphia, Vol. XIV, No. 2, July - Sept. 1897.

Years.

A. B.

Schuylkill

at Fairmount.

Millions of

gallons

per day.

(Smith. )

Perkiomen at

Springmount.
Thousands of

gallons

per sq . mile

per day.

(Codman. )

SCHUYLKILL AT VINCENT.

MILLIONS OF GALLONS

PER DAY.

DEDUCED FROM

(Codman.)(Smith.)

= 1.1 B.

Duration of

flow ofless

than 230 mil-

lion gallons

per day
at Vincent.

(Smith .)

1884.. 282 190 163 209 56

1885.. 230 96 133 106 113

1886 .. 253 133 146 146 68

1887.. 347 231 201 254 83

1888.. 321 141 186 155 49

1889.. 556 * 317 322 348 15

1890... 520 * 822 301 354 15

1891 ... 455 209 263 230 68

∞∞ 4
0
2
0

0
0

1892 . 220 115 127 127 116

1893.... 258 166 149 183 143

1894..... 256 190 148 209 €1

1895. 185 97 107 107 134

1896....... 194 170 112 187

2
9

29

132,358
13)2,615

Averages ...... 181 201

* For 1889-90 , in which the duration of low water was only fifteen days, the figures

given in Column B are those for the fifteen days of minimum flow, and not those for

the entire month.



DATE,

1896. R
a
i
n
f
a
l
l

i
n

i
n
c
h
e
s

.

f
l
o
w
i
n
g

o
f
f

.

I
n
c
h
e
s

o
f

r
a
i
n

f
a
l
l

P
e
r
c
e
n
t
a
g
e

f
l
o
w
i
n
g

o
f
f

.

M
o
n
t
h
l
y

y
i
e
l
d

o
f
s
t
r
e
a
m

.

Cubic feet. Cubic feet. Gallons.

Average daily yield of stream.

A
v
e
r
a
g
e

y
i
e
l
d

i
n

c
u
-

b
i
c

f
e
e
t

p
e
r

s
e
c
o
n
d

p
e
r

s
q
u
a
r
e

m
i
l
e

.

R
a
i
n
f
a
l
l

i
n

i
n
c
h
e
s

.

f
l
o
w
i
n
g

o
f
f

.

I
n
c
h
e
s

o
f

r
a
i
n
f
a
l
l

P
e
r
c
e
n
t
a
g
e

f
l
o
w
i
n
g

o
f
f

.

o
f
s
t
r
e
a
m

.

M
o
n
t
h
l
y

y
i
e
l
d

TABLE IX-PRECIPITATION AND STREAM FLOW ON PERKIOMEN, NESHAMINY, TOHICKON AND WISSAHICKON WATERSHEDS.

PERKIOMEN AT FREDERICK.

AREA OF WATERSHED, 152 SQUARE MILES.

NESHAMINY, BELOW FORKS.

AREA OF WATERSHED, 139.3 SQUARE MILES.

TOHICKON.

AREA OF WATERSHED, 102.2 SQUARE MILES.

Cubic feet. Cubic feet. Gallons.

Average daily yield of stream.

A
v
e
r
a
g
e

y
i
e
l
d

i
n
c
u
-

b
i
c

f
e
e
t

p
e
r

s
e
c
o
n
d

p
e
r

s
q
u
a
r
e

m
i
l
e

.

R
a
i
n
f
a
l
l

i
n
i
n
c
h
e
s

.

October 4.715 1.475

November 4.715 2.058

December.... 0.645 0.808

3
0
4
4

1
2
5

521,095,680

726,840,000

285,500,160

16,809,538

24,228,000

9,209,682

125,744,069 1.286 2.636 0.928 30 300,844,800

181,238,022 1.845 4.130 1.524 37 493,188,480

68,893,205 0.701 0.846 0.755 89 244,339,200

9,704,670

16,439,616

7,881,910

72,595,973

122,976,860

0.806 2.672 1.064 40

1.366 4.082 2.340 57

58,960,781 0.655 0,940 0.801 85

252,668,160

555,370,560

190,114,560

8,150,586

18,512,352

6,132,728

60,970,617

138,482,001

0.923

45,876,191

2.096

0.694

1897.

January 2.045 1.180 157

February. 2.900 2.936 100

416,776,320

1,036,843,200

13,444,400

37,030,114

100,571,090

277,004,484

1.023 2.043 1.292 63 418,184,640

2.820 3.203 2.534 79 820,290,240

13,489,827

29,296,080

100,910,907

219,149,896

1.121 2.205 1.806 80 428,811,840

2.434 3.107 2.927 94 694,872,000

March 2.380 1.826 77 644,699,520 20,796,780 155,570,716 1.583 2.213 1.734 78 561,142,080 18,101,357 135,407,545 1.503 2.462 2.192 89

April............ 3.295 1.643 50 579,242,880 19,308,096 144,434,587 1.470 3.363 1.532 45 495,797,760 16,526,592 123,627,486 1.373 3.202 1.550 48

May..... 8.715 3.980 45 1,405,581,120 45,341,326 339,176,651 3.452 7.616 2.762 36 887,708,160 28,635,766 214,210,389 2.380 8.902 4.648 52

June...... 3.170 0.925 29 326,540,160 10,884,672 81,421,000 0.830 5.210 2.461 47 796,538,880 26,551,296 198,617,475 2.206 5.100 1.713 33

520,490,880

368,070,400

1,101,885,120

406,753,920

July.... 7.790 1.557 20 549,771,840 17,731,300 132,639,337 1.350 9.100 2.964 33 959,143,680 30,940,112 231,448,108 2.570 8.465 2.680 32

August 2.730 0.595 21 210,081,600 6,776,826 50,694,178 0.516 3.390 1.078 32 349,056,000

September 1.620 0.292 18 103,299,840 3,443,328 25,757,881 0.262 1.330 0.218 16 70,485,120

11,260,000

2,349,504

84,230,645 0.955 3.745 0.731 19

17,575,510 0.195 1.917 0.119 6

636,318,720

173,465,280

28,241,160

13,832,650

124,816,957

16,790,028

12,269,013

35,544,681

13,558,464

20,526,410

5,595,654

941,472

103,475,401

185,642,979

125,598,123

1.566

2.810

1.901

91,529,081 1.385

265,892,674 4.025 5 030 1.686 33

101,424,350 1.535 4.770 2.551 53

253,264,320

382,890,240

9,380,160

12,763,008

70,168,469

95,474,028

1.680

2.285

153,548,208

41,858,396

7,042,699

2.324 9.380 3.643 38 546,739,200

0.633 3 365 2.623 78 393,716,160

0.107 1,270 0.811 64 121,677,120

17,636,750

12,700,521

4,055,904

131,932,043 3.160

95,006,493

30,340,282

2.273

0.727

Total 44.720 19.274 43 6,806,272,320 18,647,321 139,491,639 1.420 45,080 19,770 44 6,396,719,040 17,525,260 131,098,041 1.458 46,799 22.570 48 5,357,065,600 14,678,900 109,781,168 1.662

October. 2.060 0.217

November. 6.385 1.750

10

27

76,947,840

617,884,640

December.... 4.370 2.764 63 976,155,840

2,482,190

20,596,155

31,488,870

18,568,060

154,069,937

235,553,102

0.189 2.496 0.163 6

1.570 5.230 1.174 22

2.398 4.843 3.264 67

52,634,880

379,978,560

1,056,240,000

1,697,900

12,665,952

34,072,260

12,700,173

94,747,899

254,881,200

0.141 1.825 0.075 4

1.052 5.027 1.782

2.831 4.637 4.084

35

88

17,755,200

423,083,520

969,701,7.0

572,760

14,102,784

31,280,702

4,284,617

105,496,148

233,995,897

0.064 2.291 0.574 25 85,235,840

1.597 5.511 1.217 22 182,787,840

3.543 4.750 2.264 46 339,845,760

2,781,800

6,092,928

10,962.766

20,809,308

45,578,266

82,008,184

0.498

1.092

1.964

Totals for 1897.. 47.460 19.665 41 6,943,824,800 19,024,180 142,310,748 1.441 50,037 21,160 43 6,847,200,000 18,759,450 140,330,423 1,560 50,594 24.307 48 5,709, 152,800 15,807,000 118,241,565 1.790 36.367 1.359 42

2
7

2,307,156,480 9,417,000 70,444,052 1.687

* 27 days.
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Average daily yield of stream.
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WISSAHICKGN.

AREA OF WATERSHED, 616 SQUARE MILES.
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MONTHS.

T
o
t
a
l
R
a
i
n
f
a
l
l
i
n
I
n
c
h
e
s

.

TableofStreamFlowinthePerkiomen,NeshaminyandTohickon,18831897.

NESHAMINY,1883-1884.
PERKIOMEN,183-1884.

STREAMFLOWFROMGAUGINGS. STREAMFLOWFROMGAUGINGS.

TOHICKON,1883-1884.

STREAMFLOWPROMGAUGINGS.

T
o
t
a
l
R
a
i
n
f
a
l
l
i
n
I
n
c
h
e
s

.

I
n
c
h
e
s

F
l
o
w
i
n
g

i
n
S
t
r
e
a
m

.

L
o
s
s
o
r
E
v
a
p
o
r
a
-

t
i
o
n

.

A
v
e
r
a
g
e
l
o
s
s
f
o
r

Y
e
a
r
s

.

C
u
b
i
c

F
e
e
t

p
e
r

M
i
n
u
t
e
p
e
r
S
q

.

M
i
l
e

.

2

G
a
l
l
o
n
s

p
e
r

2
4

H
o
u
r
s

p
e
r
S
q

.

M
i
l
e

.

October. 5.27 1.42 3.85 73.6 790,000 3.80 0.48 3.32 25.9 279,000 4.40 0.88 3.52 45.6 495,000

November 1.93 0.91 1.02 48.3 520,000 1.43 0.35 1.08 19.8 213,000 1.61 0.57 1.07 30.9 333,000

December 4.00 1.04 2.96 54.4 584,000 3.060.85 2.21 46.0 496,000 4.04 0.97 3.07 50.2 540,000

January 5.14 5.40
280.73,016,0005.58 6.77 265.3 3,936,0005,32 7.34 381.7 4,112,000

February 5.04 9.73 540.05,800,000 6.2710.45 602.06,484,000 5.4510.41 577.7 6,223,000

March 5.04 5.29

April... 2.63 2.370.26
......

May. 3.401.36 2.01

June...........
4.651.26 3.39

5.20274.42,947,000

1,550,000⚫2.42127.4

74.8

66.6726,000

5.55 299.6 3,227,0005.19 6.02 313.3 3,371,000

1.64 0.78 91.9 989,000 2.521.89 0.63 101.9 1,098,000

801,000 3.24 0.352.39 19.1 206,000 3.54 0.642.90 33.2 357,000

5.24 0.824.42 45.6 492,000 6.48 3.43 3.05 183.3 1,971,000

July 7.44 2.16 5.28 113.51,219,000 4.890.52 4.37 27.8 300,000 7.052.824.23 141.2 1,522,000

August..... 3.44 0.652.79

September 0.590.31 0.28

33.7

17.7

362,000

190,000

3.58

0.31

0.513.07 27.4 296,000 3.99 0.28 3.71 14.4 155,000

0.060.25 2.5 27,000 0.46 0.070.39 3.9 41,400

Total.. 48.5731.9021.87 45.0228.3522.39 50.0835.3222.57
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MONTHS.

TableofStreamFlowinthePerkiomen,NeshaminyandTohickon,1883-1897-Continued.

PERKIOMEN,1884-1885.

STREAMFLOWFROMGAUGINGS.

NESHAMINY,1884-1885.

STREAMFLOWFROMGAUGINGS.

TOHICKON,1884-1885.

STREAMFLOWFROMGAUGINGS.

T
o
t
a
l
R
a
i
n
f
a
l
l
i
n
I
n
c
h
e
s

.

I
n
c
h
e
s

F
l
o
w
i
n
g

i
n
S
t
r
e
a
m

.

L
o
s
s
o
r
E
v
a
p
o
r
a
-

t
i
o
n

.

A
v
e
r
a
g
e
L
o
s
s
f
o
r

Y
e
a
r
s

.

C
u
b
i
c

F
e
e
t

p
e
r

M
i
n
u
t
e
p
e
r
S
q

.

M
i
l
e

.

G
a
l
l
o
n
s

p
e
r

2
4

H
o
u
r
s

p
e
r
S
q

.

M
i
l
e

.

T
o
t
a
l
R
a
i
n
f
a
l
l
i
n
I
n
c
h
e
s

.

I
n
c
h
e
s

F
l
o
w
i
n
g

i
n
S
t
r
e
a
m

.

L
o
s
s
o
r
E
v
a
p
o
r
a
-

t
i
o
n

.

A
v
e
r
a
g
e
L
o
s
s
f
o
r

Y
e
a
r
s

.

C
u
b
i
c
F
e
e
t

p
e
r

M
i
n
u
t
e
p
e
r
S
q

.

M
i
l
e

.

G
a
l
l
o
n
s

p
e
r

2
4

H
o
u
r
s

p
e
r
S
q

.

M
i
l
e

.

T
o
t
a
l
R
a
i
n
f
a
l
l
i
n
I
n
c
h
e
s

.

I
n
c
h
e
s

F
l
o
w
i
n
g

i
n
S
t
r
e
a
m

.

L
o
s
s
o
r
E
v
a
p
o
r
a
-

t
i
o
n

.

A
v
e
r
a
g
e

L
o
s
s

f
o
r

Y
e
a
r
s

.

M
i
n
u
t
e
p
e
r
S
q

.

C
u
b
i
c
F
e
e
t

M
i
l
e

.

G
a
l
l
o
n
s

p
e
r

2
4

H
o
u
r
s

p
e
r
S
q

.

M
i
l
e

.

October

November

3.69 0.37 3.32 20.1 218,000 3.05 0.06 2.99 2.4 26,000 4.00 0.123.88 6.8 73,700.

3.26

December.

January

February

March

0.912.35

6.083.77 2.31

3.763.270.49

4.412.162.25

49.4530,0003.690.333.36

194.62,090,005.704.561.14

171.01,826,0003.763.500.26

124.31,332,0004.935.18

17.6

238.52,569,000

170.5 1,86,0,0

189,0003.511.162.35 62.9 677,000

6.283.942.32 205.9 2,218,000

4.354.48 2339 2,520,000

263.02,833000 4.833.571.26 198.2 2,136,000

1.322.52 131.1 1,405,0001.041.84 90.5 976,000 1.572.98 154.8 1,668,000

April 2.412.75 147.9 1,093,0002.262.210.05 76.4 824,000 2.693.98 213.9 2,304,000

May

June............

2.490.82

1.480.281.20

1.67 56.3 603,0002.440.561.88 28.9 312,000 2.160.501.66 25.7 277,000

14.8 159,0001.680.081.60 4.2 45,100 0.840.080.76 3.9 42,000

July

August.

2.180.172.01 9.0 96,0002.19 0.042.15 2.6 28,000 2.300.232.07 11.4 123,000

6.171.234.94 64,5 691,000

September.. 0.870.160.71 8.6 96,000

6.380.965.42

1.1.0.03

50.0 539,000 8.171.236.94 65.6 706,000

1.13 1.7 18,100 0.530.010.49 1.9 21,200

Total 38.1218.4121.25 38.2819.351998 41.2122.3121.73
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MONTHS.

T
o
t
a
l
R
a
i
n
f
a
l
l
i
n
I
n
c
h
e
s

.

TableofStreamFlowinthePerkiomen,NeshaminyandTohickon,1883–1897-—Continued.

PERKIOMEN,1885-1886. NESHAMINY,1885-1886.

STREAMFLOWFROMGAUGINGS. STREAMFLOWFROMGAUGINGS.

TOHICKON,1885-1886.

STREAMFLOWFROMGAUGINGS.

T
o
t
a
l
R
a
i
n
f
a
l
l
i
n
I
n
c
h
e
s

.

October.. 4.74 0.43 4.31 22.2240,000 5.56 0.17 5.39 9.0 96,700 4.80 0.33 4.47 18.1 195,000

November 3.88 1.79 2.09 94.71,020,0004.50 1.53 2.97 79.6 860,000 4.67 2.572.10 138.5 1,492,000

December 3.18 2.45 0.73 126.51,362,000 2.881.73 1.15 86.0 927,000 3.061.77 1.29 93.0 1,002,000

January 4.21 3.03 1.18 158.11,702,000 5.115.21 262.32,826,0004.15 4.36
22.8 2,452,000

February 5.08 5.64 323.13,480,0006.18 6.55
263.23,912,0006.019.19 534.4 5,756000

March 3.96 2.561.38 132.61,428,000 3.722.30 1.42 114.71,235,000 4.764.280.48 224.52,424,000

April. 3.00 3.42 182.51,965,0002.93 3.57
185.72,001,0003.42 4.76 257.22,770,000

May 6.60 2.643.96 135.41,458,0005.79 2.09 3.70 104.81,130,0007.14 3.433.71 178.41,921,000

June.. 1.895.26 3.37 100.91,086,0005.67 0.91 4.76 47.3 509,000 4.531.403.13 75.8 816,000

July 5.06 1.11 3.95 57.3 617,000 5.400.81 4.59 39.6 434,000 5.480.774.71 40.4 435,000

August...... 1.41 0.35 1.09 17.7 189,000 1.69 0.15 1.45 7.9 79,000 1.090.10 0.99 5.3 57,000

September. 1,37 0.23 1.14 12.4 133,000 0.91 0.05 0.86 2.2 23,000 1.30 0.03 1.27 1.5 158,000

Total. 47.7825.5623.20 50.2525.0726.2J 50.4132.9922.15

i
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TableofStreamFlowinthePerkiomen,NeshaminyandTohickon,1883-1897-Continued.

PERKIOMEN,1886-1857. NESHAMINY,1886-1887. TOHICKON,1886-1887.

MONTHS.
T
o
t
a
l
R
a
i
n
f
a
l
l
i
n
I
n
c
h
e
s

.

I
n
c
h
e
s
f
l
o
w
i
n
g
i
n

S
t
r
e
a
m

.

L
o
s
s
o
r
E
v
a
p
o
r
a
-

t
i
o
n

.

A
v
e
r
a
g
e

L
o
s
s
f
o
r

Y
e
a
r
s

.

C
u
b
i
c
F
e
e
t
p
e
r

S
q
u
a
r
e
M
i
l
e
.

M
i
n
u
t
e

G
a
l
l
o
n
s
p
e
r

2
4

S
q
u
a
r
e
M
i
l
e

.

h
o
u
r
s
p
e
r

STREAMFLOWFROMGAUGINGS.

T
o
t
a
l
R
a
i
n
f
a
l
l
i
n
I
n
c
h
e
s

.

STREAMFLOWFROMGAUGINGS. STREAMFLOWFROMGAUGINGS.

October....

November

2.35 0.26 2.09 13.0 140,000 2.77 0.062.71 2.6 28,000 2.59 0.05 2.54 2.3 25,000

5.281.533.75 82.9 900,0003.920.553.37 28.7 310,000 5.161.963.20 105.6 1,138,000

December. 3.761.432.33 74.9

January 4.554.000.55

February. 5.644.231.41

807,0003.302.340.96

206.62,225,0004.634.220.41

242.92,616,0005.053.911.11

117.1 1,261,0003.832.381.45 124.4 1,340,000

211.0 2,273,0004.245.04 263.8 2,847,000

218.22,350,0005.475.250.22 303.4 3,268,000

March 2.933.03 156.8 1,690,0003.583.250.33 163.6 1,761,0003.003.83 200.5 2,160,000

April. 2.841.251.59 67.4 726,0003.171.461.71 75.9 817,000 2.41 1.011.40 54.5 588,000

May

June.

July

August............

September.

1.850.721.13

5.870.765.11

8.63 2.076.56

2.761.431.33

3.640.623.02

37.9 408,0002.150.71 1.44 35.2 378,000 2.590.931.66 49.2 531,000

40.7439,0007.271.675.60

107.61,152,0008.151.966.19

74.5801,0003.810.813.03

32,6351,0004.060.413.65

85.8 925,000

97.3❘1,047,000

5.771.214.56 64.6 697,000

8.13 1.636,50 85.3 920,000

40.2

21.8

432,000

236,000

5.291.963.33 101.4 1,094,000

3.360.402.96 22.3 241,000

Total. 50.1621.3328.87 51.8921.3830.51 51.9)25.6527.82
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TableofStreamFlowinthePerkiomen,NeshaminyandTohickon,1883-1897-Continued.

NESHAMINY,1887-1888.PEFKIOMEN,1887-1888.

STREAMFLOWFROMGAUGINGS. STREAMFLOWFROMGAUGINGS.

TOHICKON,1887-1888.

STREAMFLOWFROMGAUGINGS.

MONTHS.

T
o
t
a
l
R
a
i
n
f
a
l
l
i
n
I
n
c
h
e
s

.

T
o
t
a
l
R
a
i
n
f
a
l
l
i
n
I
n
c
h
e
s

.

I
n
c
h
e
s

F
l
o
w
i
n
g

i
n
S
t
r
e
a
m

.

L
o
s
s
o
r
E
v
a
p
o
r
a
-

t
i
o
n

.

A
v
e
r
a
g
e
L
o
s
s
f
o
r

Y
e
a
r
s

.

C
u
b
i
c

F
e
e
t

p
e
r

M
i
n
u
t
e
p
e
r
S
q

.

M
i
l
e

.

G
a
l
l
o
n
s

p
e
r

2
4

H
o
u
r
s
p
e
r
S
q

.

M
i
l
e
.

October 1.45 0.431.02 22.7 245,000 1.90 0.36 1.54 18.0 194,000 1.93 0.25 1.68 13.3

November. 1.61 0.401.21 21.4 231,0001.C3 0.261.37 13.6 147,0001.42 0.26 1.16 14.0

142,000

151,000

December...…………………………. 6.652.134.52 109.3

January 5.013.66 1.35 188.8

1,177,000

2,036,0004.474.60

6.132.88 3.25 143.9 1,550,000 6.533.20 3.33 166.3 1,790,000

240.0

February. 4.08 4.41 244.8 2,641,0003.985.49 305.43,290,000

March 5.15 5.100.05 266.6 2,876,0005.154.890.26 251.9

2,585,0005.31

4.346.72

2,750,0005.236.27

6.38 335.43,612,000

3739 4,030,000

324.73,522,000

April 3.43 3.45 185.6 2,001,0003.882.790.09 150.8 1,627,0004.084.28 230.62,470,000

May 3.16 0.92 2.24 48.0 517,000 2.87 0.522.35 27.5 300,0003.03 0.52 2.51 27.1 292,000

June...... 1.620.39 1.23 20.8 224,000 2.310.22 2.12 10.8 116,000 1.690.15 0.54 8.8 96,000

July 2.77 0.252.52 13.0
......

141,000 3.710.15 356 7.9 85,000 0.063.20 3.14 4.2 43,000

August..... 8.03 153 6.50 79.4 856,000 5.78 0.64 5.14 34.6 372,000 8.07 1.78 6.29 92.0 991,000

September. 7.35 3.68 3.67 197.4 2,128,000 6.932.63 4.30 140.91,518,0008.32 5.19 2.83 293.23,168,000

Total. 50.3126.3524.31 48.7825.4323.98 53.1535.3621.48

1
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TableofStreamFlowinthePerkiomen,NeshaminyandTohickon,1883-1897-Continued.

NESHAMINY,1888-'889. TOHICKON,1888-1889.

MONTHS.
T
o
t
a
l
R
a
i
n
f
a
l
l
i
n
I
n
c
h
e
s

PERKIOMEN,1838-1889.

STREAMFLOWFROMGAUGINGS. STREAMFLOWFROMGAUGINGS. STREAMFLOWFROMGAUGINGS.

October. 3.41

November.

December..

January.

February.

March

April..

May

June.........

July..

August.....

September.

1.262.15

3.422.460.96

4.372.881.49

3.863.270.59

1.991.470.52

3.173.010.16

5.052.072.98

4.551.582,97

7.162.654,51

12.234.897.34

64.9

.....

3.992.481.51

7.002.804.20 151.0

702,0003.761.05

133.21,438,0003.492.341.15

148.71,608,0003.723.160.56

171.21,851,0003.612.920.69

84.9918,0001.900.901.00

155.21,678,0003.372.900.47

111.81,209,0004.832.072.76

82.2885,0004.891.493.40

142.61,536,0005.251.164.09

252.52,786,00012425.476.95

12871,386,0004.753.371.28

1,635,0008.563.515.05

2.71 55.4

128.9

600,00 4.061.54

1,389,000 3.663.110.55

163.81,765,0004.353.480.87

153.21,651,0004.434.380.05

2.52 81.0873,000

162.2 1,745,000

182.2 1,966,000

228.32,440,000

89.7

149.7
.....

967,0002.371.520.85

1,613,0003.673.86

.....
87.7946,000

200.0 2,160,000

110.61,192,0004.902.882.02 155.01,673,000

92.2

62.5

993,0005.411.703.71

67:3,0006.942.294.65

88.7 957,000

111.11,200,000

283.53,051,00012.336.415.92 334.53,611,000

176.6

190.6

1,900,0004.633.750.88 196.02,108,000

2,054,0007.913.404.51 186.02,007,000

Total. 60.2030.8229.38 60.5530.3430.21 64.6638.3226.53



2
2
3

TableofStreamFlowinthePerkiomen,NeshaminyandTohickon,1883–1897—Continued.

TOHICKON,1889-1890.

MONTHS.

PERKIOMEN,1889-1890. NESHAMINY,1889-1890.

STREAMFLOWFROMGAUGINGS. STREAMFLOWFROMGAUGINGS. STREAMFLOWFROMGAUGINGS.

October.. 4.7802.3422.41 122.9

November

December

January......……………………….

8.6656.6701.99

1.7001.2750.43

2.8102.0510.76

February.. 4.3703.5830.79

March

April

May

June

6.5655.5800.98

2.7952.5090.28

6.4303.1513.28

2.4000.9361.40

5.09702,000 2.55

8.536.31363.21,438,000

117.8 1.881,608,000 1.88

106.91,151,0002.881.601.28

206.82,229,0004.283.001.28

5.365.09329.53,123,000 0.27

140.2 2.461.770.691,511,000

5.201.51165.71,785,000

2.54 130.8 1,410,0004.57 2.33 2.24 121.6 1,311,000

2,22 337.43,635,000 8.867.97 0.89 430.4 4,636,000

98.21,057,000 1.991.92 0.07 100.9 1,000,000

83.9 905,000 2.822.060.76 106.4 1,148,000

171.1 1,842,0004.73 3.780.95 217.8 2,350,000

267.1 2,880,0006.77 6.370.40 353.3 3,812,000

95.51,030,0002.48 1.79 0.69 95.6 1,032,000

3.69 78.0 841,000 6.30 3.093.21 158.5 1,710,000

50.2 541,000 4.51 0.993.52 57.1 616,0003.930.75 3.18 40.4 434,000

.....

July 5,1951.0914.10 56.1 604,000 4.47 0.633.81 32.4 310,000 5.810.87 4.94 46.1 498,000

August.........………………

September

6.7501.0805.67 57.4 618,00 5.30 0.534.77 27.2 294,000 5.75 0.924.83 47.3 510,000

3.710 1.2992.41 70.4 752,000 2.99 0.39 2.60 16.6 180,000 2.98 1.22 1.76 65.7 709,000

...........

Total 76.17031.56724.59 52.9526.2526.70 56.9933.07 23.92
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MONTHS.

TableofStreamFlowinthePerkiomen,NeshaminyandTohickon,1883-1897.

NESHAMINY,1890-1891.PERKIOMEN,1890-1891.

STREAMFLOWFROMGAUGINGS. STREAMFLOWFROMGAUGINGS.

TOHICKON,1890-1891.

STREAMFLOWFROMGAUGINGS

S
q
u
a
r
e
M
i
l
e

.

T
o
t
a
l
R
a
i
n
f
a
l
l
i
n
I
n
c
h
e
s

.

October.

November

5.48 2.35

December

January

February

March

April.

3.13

1.120.870.25

2.711.141.57

6.305.291.01

3.844.180.34

6.074.291.78

1.981.800.18

122.

275.9

241.9

242.62,614,000

97.3 1,048,000

1,314,0006.182.164.02

47.0507,0001.060.780.28

58.3633,0002.861.371.49

2,971,0006.285.780.50

2,605,0004.614.470.14

4.320.59

1.901.480.42

112.81,215,0006.21 3.542.67 187.9 2,025,000

42.1

70.9

452,000 1.010.690.32 36.8 398.000

764,000 2.75 1.511.24 79.3 858,000

302.83,270,0006.15 615 319.4 3,447,000

258.5|2,791,000 4.585.681.10 318.0 3,431,000

4.91 22632,440,000 4.795.030.24 261.7 2,824,000

79.6 860,000 1971.580.39 84.5 911,000

May

June.........

July

August......

September

1.990.651.34

3.020.362.66

7.730.856.88

7.572.015.53

2.631.531.10

34.6

19.4

82.5

372,0002.920.32

209,0003.46v.243.22

43.7471,0005.710.345.37

106.71,150,0006.731.954.78

889,000

2.60 16.8 180,000 2.830.282.55 14,5 157,000

13.4 140,000 3.380.173.21 10.2 109,000

17.4186,000 7.490.906.59 47.7 515,000

2.541.271.27

101.41,086,000

66.0730,000

8.903.924.98 205.1 2,214,000

1.370.910.43 49.8 538,000

Total: 50.4425.3525.09 49.1624.4824.68 51.4330.3922.38
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TableofStreamFlowinthePerkiomen,NeshamingandTohickon,1883-1897.

NESHAMINY,1891-1892. TOHICKON,1891-1892.

MONTHS.

PERKIOMEN,1891-1892.

STREAMFLOWFROMGAUGINGS. STREAMFLOWFROMGAUGINGS. STREAMFLOWFROMGAUGINGS.

4000/4000/400

October.. 3.53 0.56 2.97 29.0 313,0003.66 0.55 3.11 27.9 300,000 3.81 0.46 3.35 22.9 247,000

November. 1.99 0.60 1.39

December. 4.732.89 1.84

January

February.

5.564.790.77

March 4.994.05

April 1.791.16

1.251.170.08

0.94

0.63

31.4340,0001.88

149.61,611,0004.193.021.17

5.09250.12,694,000

63.2681,0001.070.97

211.62,280,000 4.133.560.57

62.4672,0009.241.031.21

0.561.32 31.0 335,000 1.98 0.631.35 33.9 366,000

5.14 0.05

0.10

273.3

157.41,696,000

2,860,000

5.09 4280.81 222,5 2,400,000

536 0
0

9.
49 6.53 1.01 340.2 3,668,000

1.22 1.190.03 66.1 711,000

185.9 1,990,000413 4.870.74 254.2 2,743,000

54.0 580,000 1.95 0.84 1.11 45.1 486,000

May 5.321.83 349 95.0 ,023,0005.831.294.54 82.9 890,000 5,55 2.053.50 110.5 1,192,000

June.. 3.18 0.892.29 49.2 530,0003.380.58 2.80 30.4 330,000 3.200.702.50 38.3 413,000

July 5..90.734.46 39.7 428,0004.80.534.30 28.5 306,000 4.260.513.75 26.3 284,000

August..... 2.690.761.93 39.4 424,0003.37 0.203.17 10.3 111,000 3.76 0.313.45 17.0 183,000

September. 2.210.331.88 17.3 190,000 2.59 0.112.48 5.8 61,000 2.91 2.720.19 14.2 151,000

Total. 42.4319.7622.67 42.2617.51"24.72 43.3422.5620.79
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TableofStreamFlowinthePerkiomen,NeshaminyandTohickon,1883-1897.

NESHAMINY,1892-1893. TOHICKON,1892-1893.

MONTHS.

PERKIOMEN,1892-1893.

STREAMFLOWFROMGAUGINGS. STREAMFLOWFROMGAUGINGS. STREAMFLOWFROMGAUGINGS.

October... 0.48

November

December.

0.20

6.642.134.51

1.881.220.66

0.28

January

February.

March

April.

2.381.450.93

5.534.041.49

2.90 4.932.03

4.112.301.81

232.9

May

June.......

5.363.272.09
......

3.750.563.19 29.8

108115,000.400.040.36

113.61,218,0007.141.795.35

61.4690,0001.691.150.51

75.7816,0003.132.001.13

2,508,0005.684.90.79

256.22,767,0002.664.66

125.01,343,0004.972.882.09

4.0316781,821,000 2.941.09

321,0003.200.452.75

21.6 23,300

94.61,008,000

0.64

7.103.193.91

0.09 0.55 4.92 53,000

171.4 1,842,000

60.0646,000 1.581.670.09 87.1 937,000

104.21,123,000 2.962.210.75 115,9 1,250,000

284.73,066,000 5.886.640.76 384.7 4,154,000

243.22,620,00 2.464,532.07 236.0 2,543,000

156.2 1,682,000 4.963.221.74 172.0 1,853,000

150.4 1,663,0004.98 3.781.20 195.7 2,108,000

24.0 260,000 4.05 0.443.61 23.5 253,000

July 2.000.301.70 15.1 166,0001.600.13 1.47 6.9 74,000 2.100.102.00 5.5 60,000

Angust.......... 6.450.965.49 50.8 516,0007.411.126.29 57.0 614,000 8.671.567.11 81.3 878,000

September 3.140.602.51 33.2 357,0003.360.572.79 30.8 332,000 3.200.832.37 44.5 480,000

Total.......... 44.6121.9622.66 45.2722.612465 48.5828.2620.32
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TableofStreamFlowinthePerkiomen,NeshaminyandTohickon,1883-1897-Continued.

PERKIOMEN,1893-94. NESHAMINY,1893-1894.

MONTHS.

T
o
t
a
l
R
a
i
n
f
a
l
l
i
n
I
n
c
h
e
s

.

I
n
c
h
e
s
f
l
o
w
i
n
g

i
n
S
t
r
e
a
m

.

L
o
s
s
o
r
E
v
a
p
o
-

r
a
t
i
o
n

.

p
e
r

S
q
u
a
r
e
M
i
l
e

.

A
v
e
r
a
g
e
L
o
S
S

C
u
b
i
c
F
e
e
t
p
e
r

M
i
n
u
t
e

f
o
r
Y
e
a
r
s

.

G
a
l
l
o
n
s
p
e
r
2
4

S
q
u
a
r
e
M
i
l
e

.

h
o
u
r
s
p
e
r

STREAMFLOWFROMGAUGINGS.

T
o
t
a
l
R
a
i
n
f
a
l
l
i
n
I
n
c
h
e
s

.

TOHICKON,1893-94.

STREAMFLOWFROMGAUGINGS. STREAMFLOWFROMGAUGINGS.

h
o
u
r
s
p
e
r

S
q
u
a
r
e
M
i
l
e

.

October.... 2.82 0.891.93 45.5 485,000

November

December..

January

February..
......

March

April....

May
.......

June..

4.22184

2.751.900.85

1.780.701.08

4.222.421.80

1.452.38

2.38

2.541.710.83

11.636.664.97

3.611.132.48

July.. 2.930.582.35 30.5

0.592.71

98.91,061,0004.412.581.83

94.81,026,0002.782.610.17

36.5393,0001.710.790.92

140.21,510,000£.052.681.37

124.21,336,0001.612.67

92.1992,0003.042.001.04

13.49346.83,735,000 7.416.08

60.7653,0002.551.051.50

328,0003.720.433.29

3.30 30.3326.0003.730.603.13

138.7 1,49¹,0004.382.631.75

136.21,465,0003.173.10 0.07

41.0 442,0001.820.801.02

154.21,665,000 3.963.800.16

139.11,498,0001.653.09

107.5

31.9

143.2

344,000

1,542,000

161.5 1,738,000

41.8 451,000

219.0 2,360,000

161.3 1,738,000

*,160,0002.912.280.63 122.7 1,322,000

385.64,154,00013.538.584.95 446.4 4,808,900

61.4

22.2

G62,000 2.630.532.10 28.9 311,000

239,00 2.280.192.09 9.8 105,000

August.......

September...

2.230.341.89

6.61.674.69

17.7 190,0002.680.342.34 17.5 188,000 2.040.121.92 5.9 64,000

93.11,002,0008.182.27 5.91 122.21,317.000 9.443.346.10 179.4 1,933,000

Total.. 46.5422.2225.25 51.5225.4226.16 515429.0623.92
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MONTHS.

T
o
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a
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a
i
n
f
a
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n
c
h
e
s

.

TableofStreamFlowinthePerkiomen,NeshaminyandTohickon,1883-1897-Continued.

PERKIOMEN,1894-1895. NESHAMINY,1891-1895.

STREAMFLOWFROMGAUGINGS. STREAMFLOWFROMGAUGINGS.

TOHICKON,1891-1895.

STREAMFLOWFROMGAUGINGS.

T
o
t
a
l
R
a
i
n
f
a
l
l
i
n
I
n
c
h
e
s

.

October..

November

6.24

December.

January..

February.

March....

1.664.58

2.801.850.95

4.812.831.98

4.303.061.24

1.581.250.33

2.963.91

April

May

6.123.482.64

3.450.982.47

June.

July...

August.........

3.550.433.13

3.960.613.35

23.2

86.4936,0005.251.48

99.61,073,0003.022.370.65

117.51,589,0004.142.311.83

159.41,717,0004.683.461.22

72.0776,0001.121.77

203.62,192,0003.174.26

187.32,018,0005.323.341.93

51.0549,3002.540.701.84

250,1004.300.523.78

4.77 77.7

36.2 390,000

836,000 2103.08

127.51,374,0003.012.670.34

120.31,296,0004.603.571.03

177.21,908,0004.193.960.23

102.21,101,0000.961.70

221.82,389,0003.115.37

179.41,932,0005.504.650.85

2.990.662.33

5.18 109.3 1,177,000

144.0 1,551,000

185.8 2,001,000

205.92,218,000

9811,055,000

279.53,011,000

250.3 2,695,000

34.1 367,600

27.7 298,600 4.490.274.22 14.6 157,000

31.8 312,6003.740.882.86 45.7 492,000 3.530.812.72 42.0 452,000

3.360.283.08 11.5 155,6003.370.672.70 35.1 377,000 4.430.384.05 18.9 203,600

September. 0.930.180.75 9.0 97,4000.740.050.69 2.9 30,800 0.670.050.62 1.9 21,300

Total. 44.07 20.5224.50 41.3921.7622.32 42.6626.1919.47
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MONTHS.

T
o
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.

TableofStreamFlowinthePerkiomen,NeshaminyandTohickon,1883-1897-Continued.

PERKIOMEN,1895–96.

STREAMFLOWFROMGAUGINGS.

NESHAMINY,1895-1896.

STREAMFLOWFROMGAUGINGS.

TOHICKON,1895--1896.

STREAMFLOWFROMGAUGINGS.

T
o
t
a
l
R
a
i
n
f
a
l
l
i
n
I
n
c
h
e
s

.

T
o
t
a
l
R
a
i
n
f
a
l
l
i
n
I
n
c
h
e
s

.

I
n
c
h
e
s
F
l
o
w
i
n
g

i
n
S
t
r
e
a
m

.

L
o
s
s
o
r
E
v
a
p
o
r
a
-

t
i
o
n

.

A
v
e
r
a
g
e
L
o
s
s

f
o
r

Y
e
a
r
s

.

W

C
u
b
i
c

F
e
e
t

p
e
r

M
i
n
u
t
e
p
e
r
S
q

.

M
i
l
e

.

G
a
l
l
o
n
s

p
e
r

2
4

H
o
u
r
s
p
e
r
S
q

.

M
i
l
e

.

October.. 3.46 0.23 3.23 12.43 133,900 3.26 0.08 3.18 4.23 46,100 3.85 0.09 3.76 4.82 51,900

November 1.860.34 1.52 20.25 218,100 2.21 0.112.10 6.00 64,600 2.11 0.141.97 11.76 126,000

December. 3.13 0.912.22 47.46 511,000 1.85 0.40 1.45 20.88 225,000 2.51 0.671.84 31.72 374,000

January 0.91 0.590.32 30.90 333,000 1.31

February 5.97 3.50 2.47 194.762,098,000 7.794.73

March 4.43 3.83 0.60 199.1 2,145,0005.09

0.590.72

2.06

4.370.72

30.66 330,000 1.18 0.540.64 27.94 301,000

263.282,836,000

227.6

7.904.583.32 273.48 2,946,000

2,451,0005.44 5.48 285.02 3,071,000

April 1.85 0.97 0.88 52.1 361,000 1.631.07 0.66 57.36 618,000 1.48 0.730.75 39.3 42:1,500

May 3.70 0.163.24 24.84 267,000 2.85 038 2.47 19.8 213,400 3.18 0.30 2.88 16.1 173,600

June.... 4.53 0.48 4.5 25.80 278,000 4.70 0.41 4.29 21.7 234,3004.07 0.18 3.89 9.5 101,900

July 9.31 2.017.30 101.191,122,000 1.045.12 4.08 54.3 584,400 8.062.545.52 132.1 1,423,000

August.. 1.210.34 0.87 15.81 170,200 0.98 0.20 0.78 10.6 114,200 1.630.191.64 9.6 103,800

September 5.180.654.53 31.8 375,000 588 0.96 4.92 51.6 556,000 5.83 1.12 4.71 60.4 650,000

Total. 45.5414.31 31.23 42.6714.342833 47.2416.5630.68
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TableofStreamFlowinthePerkiomen,NeshaminyandTohickon,1883-1897-Continued.

MONTHS.

PERKIOMEN,1896-1897.

STREAMFLOWFROMGAUGINGS.

T
o
t
a
l
R
a
i
n
f
a
l
l
i
n
I
n
c
h
e
s

.

I
n
c
h
e
s
F
l
o
w
i
n
g

i
n
S
t
r
e
a
m

.

L
o
s
s
o
r
E
v
a
p
o
r
a
-

t
i
o
n
.

A
v
e
r
a
g
e
L
o
s
s
f
o
r

Y
e
a
r
s

.

C
u
b
i
c

F
e
e
t

p
e
r

M
i
n
u
t
e
p
e
r
S
q

.

M
i
l
e

.

G
a
l
l
o
n
s

p
e
r

2
4

H
o
u
r
s

p
e
r
S
q

.

M
i
l
e

.

T
o
t
a
l
R
a
i
n
f
a
l
l
i
n
I
n
c
h
e
s

.

NESHAMINY,1896-1897. TOHICKON,1896-1897.

STREAMFLOWFROMGAUGINGS. STREAMFLOWFROMGAUGINGS.

ភ្នំ

G
a
l
l
o
n
s

p
e
r

2
4

H
o
u
r
s

p
e
r
S
q

.

M
i
l
e

.

October........

November

4.72 148 3.24 76.8 827,000 2.64 0.931.71 48.4 521,000 2.67 1.061.61 55.4 596,500

4.72 2.06 2.66 110.7 1,192,0004.131.522.61 81.96 882,000

December. 0.65 0.81 42.1 453,0000.850.760.09 49.3

January 2.051.180.87 61.4

February.. 2.902.93 169.2

March. 2.381.830.55 95.0

April. 3.301.641.66 88.2

May. 8.723.984.74 207.1

June.... 3.170.93 2.24 49.8

1,023,0002.211.73

950,0003.361.531.83

2,231,0007.622.764.86

536,0005.212.462.75

661,0002.041.290.75

1,822,0003.202.530.67

0.43

67.3

146.0 1,573,000

90.2 972,000

82.4
......

142.8

4.08

423,0000.940.810.13

724,0002.211.800.41

3.112.930.18

2.462.190.27

887,000 3.201.551.65

1,538,0008.904.654.25

2,341.74 125.7 1,351,000

41.7 449,000

94.0
...

1,012,000

168.6 1,816,000

114.0 1,223,000

83.1 895,000

241.5
.....

2,601,000

132.4 1,426,0005.101.713.39 92.0 992,000

July. 7.79 156 6.23 81.0 872,0009.102.966.14 154.2 1,661,0008.472.685.79 139.5 1,504,000

August 2.73 0.592.14 31.0 333,0003.391.082.31 56.4 604,0003.750.733.02 38.0 409,000

September 1.620.291.33 15.7 169,0001.330.221.11 11.7 126,000 1.920.121.80 6.4 69,000

October.... 2.060.221.84 11.3 122,0002.500.152.31 8.4 91,000 1.830.081.75 3.9 41,900

November 6.391.75464

December. 4.372.761.61

94.1

143.8 1,550,0004.813.26

1,013,0005.231.743.49

1.58

63.1

169.8

680,000

1,830,000

5.031.783.25

4.644.080.56

95.8 1,031,000

212.6 2,289,000

Total..



APPENDIX F.

REPORT OF CHIEF DRAFTSMAN.

BUREAU OF WATER.

Philadelphia, January 20, 1898.

MR. JOHN C. Trautwine, Jr.,

Chief of Bureau.

A

DEAR SIR :-The following report of work under my

charge in the drafting room for the year 1897 , is re-

spectfully submitted .

Two hundred and four drawings, as follows, relating

to the construction of buildings, boilers, engines, reservoirs ,

intakes, conduits, maps and profiles have been made and

recorded, besides a large quantity of material relating to

statistics, of which diagrams were made but not recorded.

Miscellaneous castings..

Plans of buildings, etc ........……………………

Plans and details of Reservoirs ..

Special machinery..........

Details of engines and boilers .

Surveys and maps.....

Pipe plans traced

Furniture...

Illustrating various reports

6

9

30

18

6

15

21

27

72

204

Many of these drawings required much time and labor

in perfecting them.
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Specifications were prepared for work which required

to be advertised . From data prepared by the Inspectors

of this Bureau about one hundred and eighty calculations

for boiler horse-power were made. From these calcu-

lations are determined the water rents to be paid by owners

of steam boilers using City water.

During the year the photographer employed by the

Bureau, and detailed to this Department, made about

3,000 blue prints of various parts of machinery, detail

plans, etc., which were used at the machine shops and

stations, and about 350 photographic prints , including

views showing repairs at Fairmount, Roxborough and

Queen Lane stations and reservoir.

Several views were taken to show the break in the 30-

inch main at Twenty-third and Parrish streets, on Sep-

tember 30th, and views showing location of fire plugs on

Worrall street, Frankford.

An arrangement for ascertaining the evaporation from

water surfaces was designed and put in operation at the

Queen Lane Reservoir.

Tests of the Frankford engine were made on June 16th

and 19th, at which the draftsman and engineers in this

Department were detailed to make observations at the

weir erected at the reservoir and the Venturi meter placed

in the pumping main near the reservoir.

In April last, in company with the General Superin-

tendent, I visited Boston to inspect the pumping engine

in the water supply and sewage departments of that city,

a written report of which visit was made shortly after-

wards.

A visit to Pittsburg was also made to inspect a con-

densing plant for which bids are to be asked. It is pro-

posed to erect this plant at the Spring Garden Pumping

Station so as to dispense with the separate air pumps now

in use on the several engines.
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The general principle upon which this condenser works

is to form a vacuum in an upright column above the sur-

face of the water which stands in the bottom of the column

at an elevation equivalent to the pressure of the atmos-

phere, the vapor being condensed by a jet of cold water

forced into the top of the column and allowed to fall by

gravity through the exhaust steam brought to the con-

denser by a pipe from one or more engines. The con-

denser which we inspected at the steel works at Braddock

condensed the vapor from engines at a number of different

places in the works, aggregating about 3,500 to 4,000

horse-power, and produced much better vacuum than any

single air pump could do, and with a great deal less ex-

penditure of power.

The daily pumpage chart and the daily stream flow

charts for hydrographic work have been prepared as in

former years.

At your request I have estimated the cost of our ex-

isting works, including pumping stations, mains and res-

ervoirs ; and the result is given in the appended table.

In preparing this table I have used the actual costs of

construction when the records were available and where

the actual cost is probably not widely different from what

the present cost would be. In other cases I have esti-

mated what it would now cost to replace the existing

appliances. The estimate may therefore be taken as an

approximation to what it would now cost to replace our

existing works. It will be noticed that, of the total of

nearly $35,000,000 nearly $25,000,000 is buried under

ground, and, therefore, out of sight.

Yours respectfully,

JOHN E. CODMAN,

Chief Draftsman.
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Estimate of First Cost of Existing Works for the Water

Supply ofPhiladelphia (exclusive ofReal Estate), January,

1898.

1-PUMPING STATIONS.

A-Stations taking from rivers.

FAIRMOUNT.

* Date.

Turbines, Nos. 1 , 2 , 4 . 13 1851 $262,500 00

Turbines, Nos. 5, 7, 8, 9 ............... 33 1870 363,108 00 $615,608 00

-

46

Wheel House and Dam......

Forebay and Mound Dam..

Machine tools , etc...............

409,404 00

75,000,00

2,000 00

$1,102,012 00

SPRING GARDEN.

PUMPING ENGINES :

Nos. 2 and 3, Holly.. ..... 60 1895 $162,571 00

No. 5, Southwark..... 20 1894 72,500 00

No. 6, Simpson....... 10 1872 80,000 00

No. 7, Cramp........................ 20 1876 67,000 00

No. 8, Worthington .............. 10 1882 43,970 00

Nos. 9 and 10, Worthington... 30

No. 11 , Gaskill.......

1884 81,000 00

20 1887 69,000 00

$576,041 00

170

46 Boilers...………… . 15,000 284,488 00

Electric light plant.........

Donkey and feed pumps.............

Machine tools ..

7,000 00

5,000 00

6,000 00

Car tracks..... 3,000 00

Steam pipes..... 4,000 00

Engine house.. 1881 16,500 00

Engine-house, boiler-house and stack 1884 49,621 00

Coal-shed and storehouse 1884 20,200 00

Boiler-house 1891-2 36,595 00

Engine-house ... 1893 39,600 00

Old building 48,000 00

Forebay and conduit from river...... 1852 50,200 00

1,176,245 00

* Daily capacity of pumps, in millions of U. S. gallons of 231 cubic inches, and in-

dicated horse-power of boilers.
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I.-PUMPING STATIONS- Continued.

BELMONT.

PUMPING ENGINES :

* Date.

Nos. 1 , 2 and 3 Worthington .. 18
( 1870

1871
$153,935 00

No. 4 Worthington ............... 20
1894 67,80) 00

-
$221,735 00

38

5 Boilers..

7 Boilers .......

1,500 1886 19,985 00

2,100 1883 23,058 00

43,043 00

3,600

Engine - house, boiler - house and

stack........

Steam pipe............

Forebay and conduit from river ......

Electric plant ...........

PUMPING ENGINES:

......

QUEEN LANE.

98,850 00

5,500 00

15,005_00

5,000 00

$389,133 OG

*

4 Triple expansion , South- 1894

wark . 80 1896
$294,148 00

24 Boilers....... 7,500 1894 85,400 00

Steam pipe....... 1894 1,000 00

Special machinery. 1894 3,000 00

Electric light plant... 1894 2,500 00

Electric crane.......... 1894 7,435 00

Tracks, scales, coal cars and turn-

table.. 1894 3,500 00

Machinetools............ 1891 1,500 00

Engine-house, boiler-house and

stack 1894 146,542 00

Forebay. 1894 25,000 00

Suction mains . 1894 45,000 00

Smoke flues....... 1894 5,000 00

Boiler foundations............ 1894 5,000 00

Grading, etc... 1894 7,000 00

632,025 00

* Daily capacity of pumps , in millions of U. S. gallons of 231 cubic inches, and indi-

cated horse-power of boilers.
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I.-PUMPING STATIONS- Continued.

ROXBOROUGH.

PUMPING ENGINES :

* Date.

No. 2 Worthington....... 5 1869 $70,100 00

No. 3 Worthington ......... 7 1885 50,000 00

No. 1 Southwark. .... 12 1894 82,000 00

$202,100 00

13 Boilers ........ 3,900 42,387 00

Steam pipe ......... 2,000 00

Machine tools .

Electric light ......

5,000 00

3,000 00

Donkey pumps . 3,500 00

Engine-house, boiler - house and

stack ...

Forebay and conduit .

37,500 00

49,900 00

346,287 0

FRANKFORD .
PUMPING ENGINES :

No. 1 Cramp.....

*

10 1877 $46,000 00

No. 2 Wetherill 10 1884

No. 3 Southwark, ............. 22 1895

45,000 00

47,290 00

$138,290 00

12 Boilers .. 3,600 66,320 00

Electric light... 3,000 00

Donkey pump........... 2,000 00

Forebay and conduit .............. 17,500 00

Engine-house, boiler- house and

stack......... 1877 65,380 00

Engine- house, boiler - house and

stack.... 75,500 00

367,990 00

Total of pumping stations drawing from rivers ... $4.013,692 00

B-High-Service Stations .

MOUNT AIRY.

*

Pumping Engines ..........
3 1882 $6,800 00 $6,800 00

Boilers ........ 1882 4,296 00

House.... 1882 5,000 00

Machine tools .............. 3,000 00

$19,096 00

* Daily capacity of pumps , in millions of U. S. gallons of 231 cubic inches, and indi-

cated horse-power of boilers.
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I-PUMPING STATIONS—Continued.

CHESTNUT HILL.

Pumping Engines .......

Boilers..........

* Date.

34 $1,500 00

74 1,800 00

6,700 00

$10,000 00

$10,000 00

Tower, tank and engine-house........

ROXBOROUGH.

Pumping Engine, Worthington... 5 1893 $15,000 00 $15,000 00

Engine and boiler-house and stack..

Boilers.....

Foundation.

36,590 00

12,760 00

5,000 00

Machine tools ....... 1,500 00

70,850 00

BELMONT.

Pumping Engine , Worthington . 22

Engine, boiler-house and stack.....

Boilers ...

Foundation

$4,150 00 $4,150 00

36,590 00

12,760 00

5,000 00

Machine tools... 1,500 00

60,000 00

Total ofhigh-service pumping stations..

Total of pumping stations drawing from rivers...........

Total of all pumping stations ..............

$159,946 00

4,013,692 00

$4,173,638 00

RECAPITULATION .

PUMPING ENGINES.

Fairmount (Turbines)...

Spring Garden..........

$615,608 00

576,041 00

Belmont

Queen Lane

221,735 00

294,148 00

Roxborough

Frankford...

202,100 00

138,290 00

$2,047,922 00

High Service.

Mount Airy. $6,800 00

Chestnut Hill . 1,500 00

Roxborough..... 15,000 00

Belmont ... 4,150 00

27,450 00

$2,075,372 00

* Daily capacity of pumps, in millions of U. S. gallons of 231 cubic inches, and indi-

cated horse-power of boilers.

17
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I.-PUMPING STATIONS- Continued.

BOILERS.

Spring Garden..... $284,488 00

Belmont.......

Queen Laue......

Roxborough......

Frankford.

43,043 00

85,400 00

43,287 00

66,320 00

$522,536 00

High Service.

Mount Airy.. $4,296 00

Chestnut Hill. 1,800 00

Roxborough . 12,760 00

Belmont...... 12,760 00

31,616 00

$554,154 00

Fairmount..

Spring Garden ....

Belmont...........

Queen Lane.....

Roxborough.

BUILDINGS, INTAKES , ETC.

$484,404 00

290,716 00

113,855 00

223,542 00

87,400 00

Frankford 158,380 00

$1,358,297 00

High Service.

Mount Airy.. $5,000 00

Chestnut Hill.. 6,700 00

Roxborough 41,590 00

Belmont........... 41,590 00

94,880 00

1,453,177 00

SUNDRIES.

Fairmount.......

Spring Garden .

Belmont..........

$2,000 00

25,000 00

10,500 00

Queen Lane ..

Frankford .....

28,935 00

Roxborough..……………………. 13,500 00

5,000 00

$84,935 00

High Service.

Mount Airy.. $3,000 00

Roxborough.. 1,500 00

Belmont.... 1,500 00

6,000 00

90,935 00

Total of all pumping stations ........... $4,173,638 00
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II. RESERVOIRS AND STAND-PIPES.

* Date.

Fairmount . 26 1815 $150,000 00

Corinthian.........
1836

37
1852

200,000 00

Spring Garden ....... 13 1844 75,000 00

East Park :

Original construction . 1871 $1,326,565 00

Basin No. 1 1887 100,000 00

Basin No. 2...... 1888 361,667 00

Basin No. 3.... 688 1889 405,837 00

2,194,069 00

Queen Lane:

Original construction . 383 1837 $1,159,591 00

Repairs ... 401,000 00

1,560,591 00

Belmont.. 40 1870 359,854 00

Belmont stand-pipe o 1895 10,425 00

Mount Airy.. 42 16,000 00

Roxborough, old .. 13 1864 75,000 00

Roxborough, new:

Original construction

Repairs

.... 147 1893 532,709 00

136,000 00

659,709 00

Roxborough stand-pipe... 1895 10,425 00

Frankford ...…………………………. 36 1877 154,570 00

Lehigh 29 1852-71 150,000 00

Reservoirs , total .... $5,615,643 00

III.-DISTRIBUTION.

Material in use at the end of 1897 , as per annual report :

Pumping and distributing mains , 481,597,147 pounds at 5c...........

Fire hydrants , 11,101 at $28 .....

Stops, 21,419 at $15

Distribution, total ............

†$24,229,857 00

310,828 00

321,285 00

$24,861,970 00

I. Pumping stations ..

II. Reservoirs and stand pipes

III. Distribution ........

Total......

RECAPITULATION.

$4,173,638 00

5,615,643 00

24,861,970 00

$34,651,251 00

* Daily capacity of pumps, in millions of U. S. gallons of 321 cubic inches , and indi-

cated horse-power of boilers.

† Compare table of " Distribution, Drills , Pipes , etc.," at end of report of Water

Department for 1882.
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STREAM FLOW 1896.-NESHAMINY CREEK BELOW FORKS.
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STREAM FLOW 1897.-WISSAHICKON CREEK.
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