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LETTER OF TRANSMITTAL.

—_——————

PHILADELPHIA WATER DEPARTMENT.
April 1, 1886.

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

GENTLEMEN :(—I have the honor to submit herewith the
Annual Report of the Philadelphia Water Department, for the
year 1885—the eighty-fourth in the history of the Depart-
ment, and the third and final one of my service as its Chief
Engineer. ' :

I regret that the termination of my official connection with
city affairs, and present departure for another field of duty,
leave me without adequate time or opportunity to enhance the
possible usefulness of this report by formulating therein certain
detailed statements and discussions relating to the water service
of the city, additional to those which have heretofore been
presented ; but the apprehension of a duty in this respect par-
tially unfulfilled is tempered by the consideration that my
reports for the years 1883 and 1884 contain a large body of
important data and recommendations, of which the greater
‘part still remain unacted upon, and that if the conduct of
affairs in the future shall proceed with the deliberateness
which has marked the securing of urgently needed improve-
ments in the past, so protracted a period will be required for
their practical execution as to render superfluous any material
additions thereto at the present time.

' Respectfully,
WILLIAM LUDLOW.



2 REPORT, OF THE CHIEF ENGINEER.

REPORT.

———————

GENERAL REMARKS.

As is stated in the letter transmitting this report, time has
not permitted in its preparation such adequate fullness of
consideration and statement of matters relating to the Depart-
ment and of the operations of its several branches during the
past year as has heretofore been attempted in the reports
for 1883 and 1884, and reference thereto must of necessity be
made briefly and without elaboration.

In many respects the year has been an eventful one, and
there are several important topics which it would have been
desirable to treat with careful attention but which can now
be touched upon only. There are likewise data of general com-
parative cost of labor and material from which it could be
shown that improved methods of administration are as neces-
sary and as productive of advantageous results as the use of
improved machinery and appliances, and that in both respects
the maximum of accomplishment with the minimum of expen-
diture can only be secured through the intelligent and faithful
application of scientific business methods and single-minded-
ness of control and endeavor. There are also data relating to
the actual and comparative efficiency of machinery and other
plant, the discussion of which would have been of some general
interest and value.

Reference to the accompanying detailed reports will show
that in nearly every respect the work of the year 1885 ex-
ceeded in magnitude that of any other in the history of the
Department, and that the economical results, as shown by
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comparison of performance with expenditure, were more fav-
orable than have at any previous time been exhibited.

I am not aple, as I hoped, to include in this report the final
review and statement of all the ascertained data with reference
to the interesting and important question of the future water
supply. The surveyors and draughtsmen are busily engaged
upon the final computations and compilations, and I trust,
notwithstanding my absence from the eity, to submit the com-
pleted report before the adjournment of Councils for the
summer. Meanwhile, however, the end is so ncar and the
information so far collated and digested as to make it possible
to state in general terms the alternative possibilities, and even
to indicate what may be regarded as final conclusions. My
remarks upon this subject will be found elsewhere in this
report, under the appropriate heading.

EXPENDITURES AND RECEIPTS.

The balance on hand January 1, 1885, as stated in the
Annual Report of 1884, was $38,074.56.

This balance was composed of the remainders of special ap-
propriations held over from previous years t6 make final pay-
ments upon engines purchased under contract and to meet
other outstanding minor special liabilities. It was found how-
ever that the Controller on January 1, 1885 had erroneously
and without informing the Department merged or covered back
into the Treasury to the general accountthe sum of $2,592.74
which belonged to an original appropriation of 1882 for the
enlargement of the Mt. Airy Station, and was required to meet
the final payments under contract for the engines furnished to
that station. The circumstance was the more awkward that
the contract in the usual manner provided that the contractor
should look to that particular balance and no other for his com-
pensation, but the matter was remedied later by a transfer from
the annual appropriation. THe merging reduced the balance
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in hand January 1, to - - - - -
which was subsequently increased at the expense
of the annual appropriation by transfer in
all of - - - - - - -
making the total balance to special appro-
priations - - - - - - -

The ordinance of December 81, 1884, appro-
priated to the Department the gross sum of

Of this the Ordinance of February 3, 1885,
withdrew - - - - - - -
while the Ordinance of March 24, restored from
the surplus of 1884, the sum of - - -
making a net reduction of - - S

In addition minor transfers were made from the
annual appropriation by the Ordinances of

. April 4, May 12 and June 22, 1885, amount-
inginall to - - - - - -
making a total reduction of - - - -
and leaving the net final appropriation - -
and the final aggregate available - - -
The total expenditure from this amount was -
leaving a balance at the close of the year of -
of which there were merged into the Treasury
as balances from items of regular annual ap-
propriations - - - - - -
and a non-merging balance from special appropri-
ation of - - - - - - -

$35,481

]
4,135

39,617

894,298

220,000

200,000
20,000

4135
24,135
870,162
909,779
901,931
7,848

1,615

6,232

82

61

43

00

00

00
00

61
61
39
82
49
33

43

90

which was ‘on hand January 1, 1886, and available for ex-
penditure during the current year for the purposes to which

it is applicable, viz. :

Refunds.......covevivieniniiiieiiniinennnns $3,082 64
Engines......cooevvuieiiiininnninniinininn 96 98
New Mains....cooeveniieenieiiniincianenns 3,053 28

———— $6,232 90-
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The expenditures are given in detail in the report of the
Chief Clerk, and may be briefly summarized here as follows:

For retained payments on engines............. veraserenne $33,810 81
For deficiencies of 1884......ccccevveee wuee 6,956 39
For refunding over-paid water rents 2,311 84
For surveys and aérating plant............ 28,995 30
For new fire hydrants.....ccoccveuveeeenne 5,993 09
Jor new supply mains 192,261 88
For replacing small mains.......c.c.ccvveirennirennciinnnns 96,641 84
For general expenses of the Department............... 534,960 34

Total..cuueiiuiererernninniiernnie e neeraieniae, $901,931 49

It is impracticable to avoid altogether the occurrence of de-
ficiencies for the preceding year, although this amount shows
a gratifying reduction in 1885 from that of previous years.
~ Of the total amount $4,992.86 was owing for coal furnished
_at the end of 1884, and the remainder for miscellaneous bills.
The accounts of all the departments are closed at midnight of
December_31, the balances of all regular appropriations are
merged, and any bills against the Department then outstanding
must be provided for by additional appropriations. With every
effort to secure the presentation and audit of all bills, there are
invariably some that come in too late to be included in the
regular schedules. So again with the item of Refunds. In
the very large business of the Registrar’s office, involving sep-
arate accounts with every individual property in the city, it is
impossible to guard against errors on the part of those who ask
for bills. In some cases they give the wrong number, in others
the wrong street, in others ask for bills which they or an agent
have already paid. To prevent this entirely would require ex-
amination both of the cash books and books of charges in every
case, causing great delay in the transaction of business, and an
additional amount of labor which both the inadequate facilities
in the Registrar’s office and the limited force of clerks at his
disposal would render impossible.
Aside from the regular current expenses of the Department,
the principal expenditures of the year were for new mains and
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. fire hydrants, and replacing small street mains too long in ser-

vice. The new supply mains were for West Philadelphia,
Gray’s Ferry Road, Ridge Road and Falls of Schuylkill, Ger-
mantown, and Tioga, and the replacing of unserviceable mains
was principally effected in the Fifth and Sixth Wards. Ad-
vantage was taken of the opportunity to increase the fire pro-
tection by placing many new and greatly improved street
hydrants.

For these several purposes the expenditures amounted to
$294,896.81, to the great and immediate advantage of the dis-
tricts and interests concerned.

The general expense or ‘“maintenance’” account of the De-
partment includes all salaries and wages, and bills for material,
labor, construction, repairs, and miscellaneous charges for work
not otherwise provided for in the appropriation ordinance. It
covers the cost of the Chief Engineer’s and Registrar’s offices,
of the pumping stations, Purveyors’ Districts and Department
shop, the purchase and utilization of machinery, boilers, pipes,
valves, hydrants, and other material and appliances both of
pumping and distribution, the repairs and maintenance of all
plant, including machinery, pipes, buildings, grounds, and res-
ervoirs, and the gradual expansion of the service to meet the
demand corresponding to the growth of the city.

In addition to the large supply mains and new service mains
there were expended from the general appropriation about
$90,000 for additional street pipes in compliance with ordi-
nances authorizing them. The sub-division of expenditure is

as follows:
General Expense Account.

For salaries......cccooeieiiiiinneniiiicniiiinninnnnnn, ... $169393 72
For fuel, oil, gas, and stores 99,999 22
For repairs to machinery and boilers............ ceee 39,177 67
For buildings, grounds, and reservoirs 33,929 51

For maintenance and improvement of dl:trlbutmn 134,941 19
For shop labor and material.......ccceceveerinniivnnnnnennns 43,586 87
For contingent and miscellaneous...........ccc.eveeennenne 13,932 26

TOta] +.voveveceerereeserereeeesesesessesessomsesaeseseses $534,960 34
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With the service in good condition and with appliances in
good order, the probable maintenance account under present
circumstances would be about $500,000, including therein the
regular annual expenditures which would augment as the built-
up area of the city enlarges, the pipe system expands and the
amount of water required increases. At present, with the
maintenance of a pumping plant for the entire scrvice of the
city, the urgent requirements for new engines, boilers, mains,
and hydrants, to say nothing of storage and subsidence basins
and filtering appliances, will overtax the resources of the City.
Treasury for many years to come.

The following table is a general exhibit of the financial
operations of the Department for the past six years:

1 1 U
i 5% R
| R 3 .
. S5 & 54
. . 3o . 5 2 E
Year. Expenditures.  Collections. 0 © = : ° =
. L m A i n @3
! $ g 3 | 885 8
. 5 S 2 L o
i 2 T - PEE<EE-T
| = i S|
i i —_—— e — _ - —- -
9391,439 60 81,484,357 06 818,732 05 : 81,092,917 46
| |
583,387 74 | 1,509,541 34 25,184 28 . 926,153 60
t ! |
660,958 45 ' 1,516,904 64 | 7,363 30 . 855,946 19
§820,97 19 | $1,627,06¢ 16 | 110,164 52 £799,571 97
! | ’
1,083,616 01 ' 1,792,486 01 |

[
i

165,416 85 | 738,870 00
|
1

l 901,931 49 | *1,826,164 04 *33,678 03 #924,232 55
—_ | ) _ - p—
Total, six years....; $1,308,830 48 - §9,756,522 25 360,539 03 $5,357,691 77
S e
Avernge................! §733,138 41 , 1,626,087 04 260,089 67 | 2892,918 63

* NorE.—These amounts should be credited with $70,000, due to the reduction in
charge for horse-power from £3.00 to §2.00 per annum, which took effect in 1885.

It appears from this table that the expenditures for the
last three years—which was a period of large additions and
extensive repairs to pumping and distributing plant—greatly
exceeded those of the previous three years during which appro-
priations for improvements were withheld, but that on the
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other hand the increase in collections due in part to natural
growth and in part to improved administration nearly kept
pace, so that the excess of collections over expenditures, con-
stituting what may be called the net revenue to the city, was
not correspondingly diminished. The comparison of the totals
for the two periods is as follows:

| ! T

Years. Expenditures. | Collections. | Net revenue.
! ' -
1880-1-2...cevivurrnrenrurreniennne $1,635,785 79 | $4,510,803 04 | $2,875,017 25
1883=4-5..cevvernnniennnndd ieereernneennns 2,763,044 69 ’ 5,245,719 21 } 2,482,674 52
. | —_——
DAOTCIICES e verreeererrrrorsreeseesoree $1,127,258 90 ‘ $734,016 17 | $392,342 73

While the expenditures during the later period were 69 per
cent. greater than for the former the net revenue was but 14
per cent. less. In other words, in addition to the surplus of
nearly 2% millions, the city obtained during 1883 1884 and
1885 new pumping plant of 47} million gallons daily capacity
and costing $400,000, 54 miles of new distributing mains
costing $500,000 more, besides extensive repairs and other
improvements to existing plant, or a total value of $1,127,258.90,
at a net cost to the Treasury of $392,342.73, and the work of
the Department must be credited with the difference, (which
corresponds to the increase in the collections) after making
proper allowance for the natural increase of receipts during
those years due to the growth of the City. For the period
1855-1882, the average annual increase was $42,000, and for
the ten years 1872-1882, $44,000, which may therefore be
assumed as the normal average. This for three years would
be $132,000, which deducted from $734,916.17 leaves over
$600,000 to the credit of the Department. This sum how-
ever, should be increased by the' $70,000 reduction in the
horse power charge, causing a loss of revenue to the Depart-
ment and corresponding gain to steam users. The abnormal

increase during 1883 1884 and 1885, is due to the failure in’

previous years of the water takers to report additions and of
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the Department to discover and take account of them. The
needful corrections having been ascertained and made, the
Departmental receipts were largely augmented without any

‘effort to collect the arrearages accruing during the past, beyond

those that appeared upon the Department books.

" Numerous water appliances upon which the assessment of
premises for water rates is based, were found to have been
added at various times without the knowledge of or permits
from the Department, which had therefore no record of them.
These were disclosed by a rapid though careful reinspection of
the entire City.

"Another large .leak was discovered among the brewers.
There are some 90 breweries in the City which are charged by
the Water Department two cents on each barrel of product.
As it requires about six barrels of water in connection with
the manufacture of one barrel of beer, and the two cents is
charged only on the beer, the tax on this industry is not ex-
cessive; but ‘after taking suitable means to ascertain with ap-
proximate accuracy what the product really was, comparison

~with the charges on the Department books showed that on the

average the brewers were paying about 50 per cent. only of
their actual dues to the City, some nearly the full amount,
others much less, and one large concern in particular was
making 150,000 barrels and paying for 50,000, or $1,000
water rent instead of $3,000. The sending of a bill for the

- additional $2,000 occasioned great dissatisfaction in this and

similar cases.

In another class of cases certain persons having *“influence”
of some sort, seemed to have acquired a certain exemption
from payment of water rents altogether, and were shown to be
delinquent for several years together. The correction of these
shortcomings was not at all an agreeable duty, but the typical
facts above given are stated as illustrative of the kind of ad-
ministrative work necessary to the satisfactory conduct of the
Department business, and perforce to be assumed by the head
of the Dspartment, often without the aid and in many cases
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with the opposition of those having official relations with the

- City Government, and who therefore should have been earnest

in the support of all proper measures.

The report and tables of the Registrar contain matter of
much interest and would repay fuller aralysis than can now
be given. The several sources whence the Department Reve-
nues are derived are shown, and the comparative table of
receipts for the years 1880 to 1885 exhibits the variations
during those years.

The delinquent columns display a gratifying reduction due
to more systematic work and the enforcement of the ordinances;

-80 also do the collections by the City Solicitor. These are

payments of frontage cRarges for water-pipe obtained by lien,
while ‘the pipe charges voluntarily paid appear among the De-
partment collections. It is of interest to note the rapid dimi-
nution in the last few years of the proportion of the whole
amount collected by legal proceedings. It should be observed
that the large pipe receipts do not necessarily imply that the
pipe paid for was newly laid. It was found that very many
properties supplied with City water, had never paid the pipe
charges, and while no systematic effort was made to look these
up from lack of time and convenient records, advantage was
taken of any change in appliances or applications for new
permits to investigate the frontage charges in each case as it
occurred, and if unpaid to collect them as required by Ordi-
nance before granting the permit.

Of the new permits issued during the year, there were 4,985
for new buildjngs, making the total premises on the -books
172,838, of which there are supplied with water 151,853, or
88 per cent., and without water 20,980, or 12 per cent. The
new permits for baths in dwellings number 3,857, and for
water-closets 4,879, making totals of 80,773 baths and 45,568
closets in use in private houses. In other words, about one-
half the domiciles in Philadelphia have baths, and more than
one-quarter have water-closets. Furthermore, it will be noted
that all of the buildings constructed during the year, with the
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exception of 106, were equipped with closets. There are,

however, 7,357 dwellings and 13,623 ¢half’’ dwellings not

supplied with water. .

The number of stationary steam-engines in use in the city
is 1,152, with a total horse-power of 16,227, and of steam-
boilers 2,621, of 56,487 horse-power—in all 72,714 horse-
power—the reduction in amount charged for which, from $3.00
to $2.00, occasioned u corresponding reduction in the Depart-
ment revenues for 1885.

The 85 per cent. reduction of water-rents to certain chari-
table institutions involves a loss of revenue of $19,105, while
the water supplied to the Public Buildings, Park, Schools,
Fire and Police Stations, if charged for at the regular rates,
would pay $30,203.

The Department likewise furnishes gratis all water used for
the extinction of fire, whether through public or private appa-
ratus, as well as what is used to clean the streets. For the
last two years, also, as improvements in the water supply per-
mitted, under permits given to the police authorities in each
district the gutters in summer have been flushed on an aver-
age twice a week to prevent the accumulation of foul liquids
and street rubbish. '

The' Water Department, therefore, is charged to a very
large extent with the support of other departments, in addition
to the surplus revenue which it has been made to yield.

To Mr. Hickman, the Chief Clerk, and Mr. Keithler, the
Registrar, with their several assistants, inspectors, and clerks,
the Department is indebted for assiduous, faithful, and efficient
service throughout the year.

WATER CHARGES.

In my previous reports I have presented data tending to
show the advantage of the method of direct measurement of
water supplied to large consumers and the economical results
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both to water takers and to the city to be anticipated from the-
use of meters for the purpose of assessment of water charges,
In my last Annual Report it is stated as follows :

“The table of Meter Charges is a most interesting exhibit.
“Early in 1883 a preliminary investigation of the Registrar’s.
“books showed marked inequalities in charges and in some
¢ cases most singular disparities between those charges and the-
“amount of water consumed. Later, it became manifest also,
“from both observation and computation, that a large propor-
“tion of the total daily pumpage was wasted, thereby entailing
‘“a heavy additional and unneces ary expense upon the City—
“since the expenditure of fuel and the wear and tear of ma-
“ chinery are directly proportionate to the pumpage and have
“no relation to the use or misuse of the water after delivery.
¢ Furthermore, this waste, by diminishing in effect the capacity
“of the basins and distributing mains, occasions an artificial
“scarcity which impairs the effectiveness of the Fire Depart-
‘“ ment, hampers manufacturers, and interferes seriously with
‘“ domestic comfort; and these disadvantages must, perforce,
¢ continue until either the means of distribution shall be greatly
“increased or the waste prevented. :

¢“No arrangement having been concluded for the instrumental.
¢ determination of domestic waste, the vigilance of the Depart-
“ment Inspectors, aided by casual information from citizens,
““had to be depended upon to correct the thousands of leaky
“and flowing hydrants, water-closets and basins—quite inef-
¢ fectively, it must be admitted, in the absence of any plumb-
“ing regulations and supervision. :
~ “Tor the large consumer the obvious means to systematize
‘“ and equalize water charges as well as restrict the waste, was-
‘o measure the water drawn and charge for it.

“For this purpose, under the provisions of the joint resolu--
“tion of Councils of May 18, 1870, authorizing the Chief Engi-
“neer to apply meters when necessary to ascertain the amount

* “of water consumed, the establishments named on the meter-
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“gchedule were supplied with meters, and the records kept.
¢ The result in many cases was quite unexpected both to the
¢« Department and to the consumers, and a large body of fresh
““and valuable information was rapidly obtained. The general
“gystem of rating premises for water rents, under which the
“ Water Department, since its organization in 1854, has pro-
“ ceeded, is to make an inspection of the premises and base the
“ charges upon the number and character of the water appliances
“in service, the charge for each appliance being regulated by
¢ g schedule in force in the old City previous to consolidation
“and re-enacted by ordinance thereafter. The charges against
“ the several appliances named in the schedule were presumably
¢ proportioned originally in accordance with the average amount
“of water which it was supposed would be drawn from them ;
‘“but as plumbing arrangements developed, and in especial as
“ manufacturing methods were altered, and new devices, labor-
“saving and other, came into use, it was found necessary from
“time to time to amend the schedule. . This was done by the
¢ joint action of the Chief Engineer and the Water Committee,
“ without resubmitting the matter to Councils; but notwith-
“ standing the changes, the schedule has failed to keep pace with

¢ industrial modifications, and continues to bear indications of °

“its early origin. The record of the meters clearly brought
““ out these points, and has served as a valuable aid in the re-
“adjustment of the details of charges, which is now under
¢ consideration by the Water Committee.

It was mainly upon this evidence that the Department re-
“ commended, and the Committee approved, a decrease in the
¢ charge for steam-power from $3 to $2 per horse-power, which
“is now the lowest charge in the United States. The old
¢ charge was probably a lower one, when it was adopted, than
“is the smaller charge now, since the introduction of con-
¢ densing and compound engines, with other improvements in
‘“mechanical engineering, has effected a marked economy in
‘“both fuel and water, the latter being used over and over
‘“again. As will be seen by reference to the Registrar’s de-
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“ tailed Statement of Appliances the number of steam-engines
“and boilers in service in the City exceeds three thousand,
“ with an aggregate horse-power in excess of sixty-five thou-
“sand. The reduction of $1 in the horse-power charge corre-
“ spondingly relieves the steam-using industries and diminishes
“the revenues of the Department. The change was made
“early this year, in time to go into effect in making out the
¢ bills for 1885. The meter further developed the fact that in
“gome establishments appliances were in use not named in the
“gchedule nor known to the Department, and therefore not
“charged for, which, nevertheless, consumed large quantities
“of water. It also showed that in many cases the amount
“of water wasted was largely in excess of that usefully em-
“ ployed, as was evidenced by the rapid decrease of consump-
“tion so soon as the meter readings were made, and the
‘““managers saw that a proper and large economy could be
¢ effected by requiring their employés to stop unneccessary
¢“flow. The reduction in some instances was fifty per cent.,
““and even as high as seventy per cent. This result was, of
¢ course, anticipated ; since it is quite clear that, as a rule,
¢little if any care will be taken to restrict the flow of water
¢t which is not charged for, nor even noted, and that even were
¢ gtrict instructions given, employés will not take the trouble
¢ to obey them so long as their dereliction could escape observa-
¢tion. A pipe would be used, for example, to fill a tub, and
¢ the workman would throw the hose upon the floor and let the
¢ water run until he again had occasion to use it. In other
¢ cases a pipe in constant flow during the day would also be
¢ allowed to run after shutting down the mill. Leaking pipes
‘¢ were not repaired, nor were urinals and basins shut off. All
“these sources of waste the meter readily controls to the
¢ advantage of every interest.

¢ The establishments given in the Meter Statement are not
¢“all of those to which meters were provisionally or experi-
“ mentally applied, but are selected as exhibiting the charac-
¢ teristic results afforded by direct measurement. In some
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“the ‘charges remain about the same by meter as by regular
“gchedule rates; in others the meters, after correction of the
¢ waste, largely reduced the cost to the consumer; while in
¢“gtill others the increase by meters was so great as to show
“clearly the inadequacy and inequality of the schedule charges

““as based upon assessment of appliances. In these cases, as °

“ was natural, the meter was strenuously objected to; and, in
“fact, it was made evident that in regard to certain industries
““which are compelled to use immense quantities of water for
“cleaning and similar purposes the City could well afford to
“reduce the charge per thousand gallons below even the
“moderate rate of eight cents.

It would seem equitable, in considering these matters, that
¢ consumers using over a certain quantity should be allowed a
“yreduced charge—either by a sliding scale, as has been
‘“adopted in many other cities, or by the minimum draught
¢ per day, or per annum, above which the reduced rate would
“go into effect. ) _

«Tt is in these two directions, of restricting waste and equal-
“jzing charges, that the meter exhibits its useful qualities;
¢ and under favorable circumstances its application to all large
¢ consumers would be attended with excellent results. This is

“now done in many cities where the business of furnishing

“ water has been carefully and intelligently regulated, and in

“geveral instances meters are universally applied even to-

“private houses. In Philadelphia it would be unadvisable to
“so greatly enlarge the use of meters; and there are good
“reasons, since our supply is only necessarily restricted by

* the pumping and distributing facilities, for not putting meters.

“in private houses.

“The free use of water for bathing purposes is so desirable-

“that it should be in every way encouraged and nothing done

“that would tend to restrict it. Furthermore, the number of”

¢ premises supplied with water is so great as to forbid consid-

“eration of the general use of meters, certainly until at least.
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v

‘“the extensive expenditures for most urgent and indispensable
“jimprovements shall have been made.

“With our present arrangements, too, meters are at a dis-
“advantage from the character of the supply. The city water
“is frequently highly charged with sediment, and the meters
“are thereby, to a certain extent, obstructed, so that they
“register less than the amount passed through them. This
“fact operates against the City by diminishing the apparent
¢ consumption, although the consumer is correspondingly bene-
“fited. In some cases, too, the meter became choked and
“obstructed the flow, although this difficulty, under a proper
“gystem, need not continue. Whether any extension of the
“use of meters shall be hereafter made or not, the information
“furnished by them has been most valuable in clearly indicat-
“ing where revision of the schedule charges is needed and how
“‘readily waste can be prevented.”

I shall not seek to enlarge upon the views above expressed
beyond the statement of a few facts in the satne connection.

The primary objects sought to be attained by the direct
measurement of the quantity of water supplied are, first, the
proper and equitable regulation of the Department business;
second, the equalization of charges to consumers; and third,
the restriction of waste. It will not be contended, I presume,
that the securing of these results is other than desirable.
Useless waste cannot be defended ; it benefits no one, injures
those who are thereby deprived of a needful supply, and adds
an item of superfluous cost to the maintenance of the Depart-
ment. At a moderate estimate one-third of the water now
pumped and distributed is wasted, passing into the sewers
without having served any useful purpose whatever, and in
most cases having done harm on its way. The pumping ex-
penses for fuel for the year 1885 were in round numbers
$90,000, and the waste of water therefore represented an un-
necessary expenditure in this item alone of not less than
$30,000, to which must be added that large but incomputable
amount due to short supply occasioned by the non-utilization

3
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of that same waste, which dwellings, stores, and factories
needed but had to go without, to the serious detriment of in-
dividuals and interests. Were Philadelphia situated as is
Baltimore, with a gravity supply by conduit from a stream
having a much larger flow than for the present can be
utilized, the economical argument would be weakened; but
even then it is manifest that in time the conduit would no
longer suffice, and meanwhile the unnecessary draft upon the
mains due to waste diminishes the available pressure in the
city. To restrict waste, therefore, is to augment the supply,
to reduce expense, and to improve sanitary conditions; and
there is no way in which waste can be so effectually checked
as by ascertaining and charging for it. The equalization of
charges to consumers is certainly equitable and just. Of two
establishments with the same appliances and equal require-
ments, why should one get from the city three times the
quantity of water supplied to the other, when both pay the
same water-rent ? Or conversely, if both take the same quan-
tity of water, why should one pay three times as much for it
as the other ? It is quite impossible to answer these questions
in any manner consistent with the present method of dealing .
with the subject. The regular schedule of charges takes
account of appliances only, and not of the water drawn and
used or wasted. It is out of the question that equalization
can be effected while this is the case, and the city is only en-
couraging wasteful and extravagant methods in certain cases
at the expense of the community. It may be said that if the
arrangement be good as regards large consumers it would also
include small consumers and dwellings. This is not neces-
garily so. In the first place the charges to dwellings are much
higher in proportion than to manufacturers, and the annual
water-rent would cover considerable waste at the present meter
price. ~Furthermore, the city has a right to consider her own
interest ; and if in a given case the cost of suppressing waste:
exceeded that of the waste itself it might be worth while to let.

it go or try another method.
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From the administrative point of view, the regulation of the
Department business is a matter of importance and especially
is this the case since the Department iz dealing pecuniarily in
sums large and small through various agents with a very large
number of people and the temptation to dishonestly economise
payments and to influence the Department agents improperly
should be as completely removed as possible. In other words
the basis of Department accounts and bills rendered should be
so simple and satisfactory as to be open to rcady and clear de-
termination and closed to dispute or dishonest avoidance. With
the existing manufacturer’s schedule this is not the case, nor
are its incongruities and inequalities susceptible of correction,
. unless it can be determined by measurement how much. water
each appliance should be charged for; but this involves the
use of the meter without which the correction cannot be made.

The main argument advanced against the use of meters is
that the manufacturing interests upon which to so large a de-
gree the prosperity of the city depends, must be protected
against excessive charges, and that the effect of the meter would
be to increase the charges now made. The obvious answer to
this is that the meter is a mere instrument to measure the
volume of water passing through it, and has nothing to do with
regulating the price charged for that water. If the price is tco
large, nothing is simpler than to reduce it, but in the adjust-
ment of matters of this sort it is essential that it be done * in
the open ”’ and in the general interest, not that of individuals
however influential.

My efforts have been directed to the elimination from the
Department business of this intolerable *“personal equation,”
and the adoption of impartial and systematic regulations, but
with the complicated machinery of the city government, as at
present constituted, the task has hitherto proved impracti-
cable. Examination of the comparative statement of schedule
and meter charges, printed in the report for 1884, will indi-
cate the gross inequalities of the so-called “regular’ rates.
Two typical illustrations will suffice. A sugar refinery was
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found to be charged $150 per annum, while the actual value
of water used, if charged at the meter rate of eight cents per
thousand gallons, would be $1,500. There are many cases of
this sort in which the basis of charge is quite indeterminable.
Of two large establishments, one a dye-house and the other a
brewery, using the same quantity of water, viz.: about 430,000
gallons per day, one pays $4,872 water rent; the other $10,922.
Now since the service performed by the city to these two cus-
tomers is precisely the same in one case as in the other, it is
manifest that if one is paying a just rate the other is getting
his water supply at less than half rates, or if the latter’s bills
are equitable the former is being grossly overcharged. The
fact probably is that the equitable rate, both to the city and
the two consumers, lies intermediate between the two charges.

My own views upon the general question are that so far at
least as the manufacturing interests are concerned, the city
charges for water should exceed the actual cost of service, as
determined by the average ma intenanceexpenses of the Depart-
ment, by such amounts only as would suffice to meet the cost
of renewals and additions to plant required to keep pace with
the increase of grewth and demand, in other words to maintain
the service.

It was shown in the report of 1883 at page 70, that con-
sidering the entire period since consolidation and compar-
ing the total quantity of water supplied with the gross ex-
penditures, exclusive of interest on loans or plant, the cost
of the service was at the rate of nearly 4 and 75-100 cents per
thousand gallons delivered. If now this amount be increased
by 25-100 of a cent to provide for needed enlargements, an
equitable charge to large manufacturing industries would be
at the rate, say of five cents per thousand gallons. The effect
of this charge in the case of the dye-house and brewery already
referred to would be to reduce the $10,922 water rent, and
increase the $4,872 rent to $€,825 for each, an amount with
which certainly neither one nor the other could justly find
fault.
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In opposition to the allegation that the use of meters would
increase the burden to consumers, it can be conclusively shown
that while certain partialities to individuals would be elimi-
nated, in the greater number of cases the water charges would
be reduced, even at the present price of eight cents per
thousand gallons, but that the advantage of repressing useless
waste and regulating the Department business would so nearly
offset the loss of revenue that the application of‘the direct
system of measurement would be found both to justify further
reductions in the rate per thousand gallons, and to inure to
the joint benefit of the city and the manufacturer.

As the system of water charges and the schedule now in
force have not been acted upon by Councils since the Act of
Consolidation, and as, in my judgment, it was important for
reasons already given, and for the additional reason of legal-
izing the charges made, that authoritative action by Councils
should be taken, I have sought to secure full and open con-
sideration of the subject, but up to the present the Water
Committee, to which my communication was referred, have
submitted no report.

The meters in service have been reduced from 560 in 1884
to 805 in 1885, and are now used only where premises have
both a public and private supply, and the rent cannot be other-
wise determined than by measurement of city water taken.

THE PUMPING PLANT.

The character and work of the several Department pumping
stations, nine in all, have been fully explained in my former
reports, and no special description at this time is necessary.
The additions heretoforc made to the plant, of the two 15-
million gallon Worthington engines in the new station at
Spring Garden, the T%-million Worthington at Roxborough,
and the 10-million Corliss at Frankford, increasing the
total pumpage capacity by 47 %-millions gallons per day, with
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other improvements in the service of the stations, have enabled
them' to do their work with reasonable regularity and security,
and usually to hold in reserve a certain proportion of power.
This is manifestly a matter ot importance in a service whose
shortcomings or failure involve such serious consequences,
and it is generally considered that the pumping capacity of a
given station should exceed by 25 or 80 per cent. the expected
demands, and under all circumstances have some power in
reserve. This may now be said to be the case so far as
engines are concerned, except at the Spring Garden Station
to which point further reference will be made later.

The reports and tables of the Superintendent furnish the
detailed information as to the work at the stations and the
cost of operating them. The total quantity of water pumped

-was 25,165,020,072 gallons, a daily average of 68,945,260,
which, estimating the population of the city for 1885 at
947,000, corresponds to a daily average of 72.8 gallons per
head of population.

Owing to the fact that the Fairmount turbines were under
repair for a considerable portion of the year its pumpage was
less than usual, and in consequence additional work was thrown
upon the Spring Garden station, which had also to take care
of a considerable proportion of the Kensington pumpage, not-
withstanding that the supply was restricted as much as possible.

While, therefore, the actual number of gallons pumped was
less than in 1884, the total work represented by gallons raised
100 feet was greater. In this connection it is proper to state that
the pumpage returns from the stations for years immediately
preceding 1883, cannot be regarded as entirely reliable, inas-
much as it was ascertained that the employés at some of the
stations, in order to make a better showing and record the ex-
pected number of strokes of the engines, opened the relief valves
and in some cases worked the counters ahead by hand.

Taking the figures however as they appear in the published
reports, the showing made in the following comparative table
of operations and cost for the period 1881-1885 has some
gratifying features.
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Notwithstanding the establishment of a complete new station
of 30 millions capacity at Spring Garden, increase of compen-
sation to certain employés, and increased pumpage, the reduc-
tions in expense appear in every column. The increase in
amount of coal consumed is due to use of pea instead of egg.
The total expense in 1882 was $252,359.66, and in 1885,
$184,919.22, a reduction of $67,440.44, or 263 per cent. with
increase in work amounting to 5 per cent., and the cost of
raising a million gallons to the height of 100 feet was reduced
from $6.66 in 1882 to $4.70 in 1885, or 28 7z per cent.

The economical results may be shown as follows:

The total cost of pumpage for the three years, 1883, 1884
and 1885, was $647,728.70. Had this work cost at the same

.rate as in 1882 the total would have been $774,292.18. The

saving in cost for the three years is therefore $126,563.48.

Another result of the work of the Department is shown in
the reduction, though slight, in the daily supply per head of
population. As this reduction was effected cotemporaneously
with a general increase in supply and pressure throughout the
city and a corresponding decrease in complaints it is clearly
due to the efforts made to prevent waste by the detection of
leaks, repair of fixtures and the repression of the improper use
of hydrants and the constant flow from horse-troughs and other
appliances. ’

The improvement is slight, it is true, and yet gratifying as
an indication of betterments which have even now an appreci-
able money value. Had the supply per capita been the same
in 1884 and 1885 as in 1883 the additional cost for the two
years would have been $12,916.19—a sum considerably greater
than the total annual cost of either the Frankford or Kensing-
ton stations and more than sufficient to run the entire station
at Fairmount with ordinary repairs only. Fairmount in 1883
with $3,000 repairs, ete., cost $14,217, and if once put in
good order should not cost over $12,000.

The figures are significant as showing how the value of bet-
ter administration inures at once to improvements in and
decreased cost of service.
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The percentage of work done at the principal stations is
44.57 for Spring Garden, 17.42 for Fairmount, 13.90 for Bel-
mont and 13.04 for Roxborough.

Of the total supply 90.25 per cent. is taken from the Schuyl-
kill and 9.75 per cent. from the Delaware at the two stations
Frankford and Kensington.

The cost of pumping by turbines at Fairmount was $2.33
per hundred million foot gallons as compared with steam pump-
ing at Spring Garden $4.96, Belmont $5.37 and Roxborough
$4.27. The total average cost by steam and water being
$4.70. ,

Excluding repairs to boilers and’ machinery costing
$37,140.17, (about 20 per cent. of the total $184,919.22,) the
average cost of pumping was $3.76 per hundred million foot
gallons. '

The entire suppression of the pumpage from Kensington,
though very desirable by reason of the large admixture of
sewage in the Delaware at that point, has not been practicable
for two reasons. In order to accomplish this, it was necessary
to impose additional work upon Spring Garden, and to increase
the capacity of the mains from that station to the Fairhill
basin. It was found that the development of the region north-
west from Kensington was so rapid as to keep pace with the
modifications made in the mains, and that the growth of the
area north of Callowhill street, west of Broad, Jefferson, and
Ninth streets, which, being without a reservoir, must be sup-
plied by direct pumpage from Spring Garden, rendered it
dangerous to augment too greatly the work of that station
towards Kensington. I am inclined to believe that the pur-
pose in view, until at least the proposed Cambria basin can be
constructed, will be most satisfactorily accomplished by a new
main from the Wentz Farm basin to the Fairhill basin, and to
impose upon the Lardner’s Point station the additional duty
of maintaining the Kensington supply. This station has two
10-million gallon engines, while the average daily pumpage is
under three millions. Either engine, therefore, could send
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seven millions daily to Fairhill, which would much more than
suffice, and leave Spring Garden to attend to its own large and
increasing responsibilities. The alternative is to put a new
20-million-engine at Spring Garden in the place of the old
No. 4, next to the Cramp, and to lay new mains, also.

There are important reasons for this increased power at
Spring Garden other than the above. Fairmount cannot be
depended upon in summer during low stages of river for more
than five or six millions a day, and often less. The deficiency
has to be met by increasing the burden upon Spring Garden
which during the period of maximum pumpage is fully em-
ployed. The total capacity of the station is sixty-eight or
seventy millions, and it often happens in summer that every

" one of its engines is running. If the mains were capable

of taking or the reservoirs of holding the water, the station
would be driven to its limit without any reserve power at all.
This condition of affairs at the largest and most important
station in the Department—upon which, too, depend for their
supply, by the constant and direct action of the pumps, the
large population above Callowhill and west of Broad and
Ninth streets—is too dangerous to be permitted to continue.
With all the engines running and nothing in reserve, it may
readily be seen how serious the stoppage for any reason of one
of them would be to the region depending upon direct pump-
age. The cost of the new engine in place would be about
$65,000, and of additional boilers, say $40,000. New boilers.
in any case are needed, both at Spring Garden and Belmont,
to take the place of old ones which have been fifteen or twenty
years in service, and can no longer be relied upon. One bat-
tery at Spring Garden, in fact, is entirely useless.

The new boilers for Belmont, including removal of old plant,
would cost say $30,000, making the total expenditure needed
for new engines and boilers, $135,000.

West Philadelphia took nearly 500,000 gallons per day
more in 1885 than in 1884, and with the new 86-inch main
in service the requirements for the present year will be still
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greater. As the case now stands the boilers at Belmont can-
not be depended upon for any additional duty nor even to
continue their present work, and the new plant is urgently
needed both at Belmont and Spring Garden.

‘THE DISTRIBUTING PLANT.

The general features and defects of the distribution system
have been fully explained in previous reports. The provision
for storage is quite insufficient, and for subsidence almost
entirely lacking. There are no appliances for filtering or
clarifying the water. West Philadelphia, which in many
respects is better served than other districts, has but five
days’ storage in the Belmont Basin, and this is diminishing
as the population and consumption increase. For the city
generally the Fairmount, Spring Garden, Corinthian and
Fairhill Basins, with a combined capacity of less than
100,000,000 gallons, have only two days’ supply on hand
for a population of, say 650,000, exclusive of the direct
pumpage area and the outlying districts.  Germantown,
supplied from the Mt. Airy Basin, is no better off, and the
Wentz Farm Basin, supplying Frankford and Bridesburg
and the vicinity, from defective construction will contain only
about one-third its intended store. These are matters of too
serious a nature to warrant their neglect.

The East Park Reservoir was designed as a storage Basin
for all that extensive area, say from Spring Garden street south-
ward and from Broad and Ninth'streets eastward, which its pro-
jected surface elevation of 133 feet would enable it to reach.
Work upon it has been suspended since 1875, and the expendi-
ture of about $1,250,000 has so far been rendered useless by
the failure to.complete the work. To put it in service will cost
about $1,250,000 more. and require two or three years time.
When compléted it will not only furnish an opportunity to get
rid of a considerable proportion of the weightier sediment with
which the Schuylkill water is frequently charged, but will be
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Corinthian....ceecenes vevvennn 1850-1€52 37,312,000 120 93 27 1 | and parts of 25th and 28th Wards.
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a valuable safeguard against failure of the pumps or bursting
of mains.

The Cambria Basin exists only in name. The site was
secured by Ordinance of Councils nearly three years ago but
has not yet been paid for, nor has any appropriation been
made looking towards beginning its construction. It will cost
in round numbers $1,000,000 and require say three years to
construct. If in service it would contain at an elevation of 166
feet, double the daily maximum summer pumpage of the entire
City, viz.: 210,000,000 gallons one-third the contents of the
East Park and five times that of the Belmont Basin. The
especial utility of the Cambria Basin would be that from its
altitude it would serve the greater part of that extensive and
populous area covering the Twenty-eighth, Twenty-ninth
and adjacent wards which is now dependent solely upon
direct pumpage into the mains, and which could not be reached
even by the East Park Reservoir. Furthermore, as is stated in
the annual report of 1883, whether the future supply be de-
rived from a reformed Schuylkill, from the Delaware or Per-
kiomen, the Cambria Basin will constitute a convenient

terminal and distributing point whence the other basins may .

draw their supply.

The much needed enlargement of the Mt. Airy Basin which
was also surveyed and reported upon in 1883, will cost about
$250,000, and the required partial reconstruction of the Wentz
Farm Basin, to enable it to retain water to its full capacity,
will cost perhaps $25,000 or $30,000 more. Omitting from
consideration a new Basin for Manayunk, which has been
recommended, and a possibly needed new Basin at Twelfth
and Olney road, the completion and enlargement of existing

works which are imperatively required for present service.

will aggregate $2,500,000.

The pipe system is defective to a considerable extent by
reason of the age and small dimensions of many of the mains,
but principally by rcason of the insufficient number and
dimensions of the supply or trunk mains to conduct the
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water from the basins to the service mains, with which house
and other connections are made. The reason for this it may
be assumed was the injudicious restriction of expenditures by
which the Department was forced to extend too greatly the
use of small mains and compelled to omit the laying of the
trunk mains needful to keep the service mains charged at the
proper pressure when water is drawn from them.

The pipe map shows that in some considerable areas, for
example the Nineteenth, Twentieth, and Thirty-first Wards,
there are nearly no trunk mains at all. The result is that the
pressure and flow which even were the pipe system properly
constructed would be less than is desirable, from the low ele-
vation of the basins, are largely reduced below what the eleva-
tion calls for and at times fail entirely. The results secured
by laying new trunk mains last year clearly illustrate this.

West Philadelphia was dependent entirely upon a 20-inch
supply main from the Belmont Basin, and the pressures and
flow were quite insufficient over a considerable area of higher
elevation than the average, although the height of the basin
above these areas was ample to give an excellent supply. The

capacity of the main, however, had become entirely msuﬂiclent
to deliver the needful amount of water.

I presented this matter in the report for 1883, and last year
a new 36-inch main was appropriated for and laid in Fifty-
second street from the basin to Walnut street, and a 20-inch
connection on Lancaster avenue put in between the old and
new supply mains. The effect was very marked. The pres-
sure and supply were about doubled and in several localities
trebled. This result, it will be of course understood, was
reached without any increase in the height of the basin or
other change in the static head.

The capacity of a pipe to deliver water depends upon its
diameter, length and interior condition and the hydraulic
gradient, and is quite independent of the needs of the popula-
tion drawing from it. When it has reached the limit of its
capacity there is nothing to do but to lay another main—the
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wiser course in the first place being to.exercise such intelligent
and judicious prevision of the growth and requiremeénts of the
future as to forestall the disadvantages and danger of an inade-
quate supply.

Similar effects to those in West Philadelphia were shown in
connection with the other new mains. The 20-inch main on
Gray's Ferry road gave 10 lbs. pressure where formerly in
Summer it was nothing. In Germantown the 16-inch main
rdised the pressure at the Town Hall from 20 to 40 lbs.
Tioga depended upon a 6-inch main and if a fire-hydrant
were opened the pressure fell very low. The new 12-inch
pipe nearly doubled the static pressure from 50 to 90 lbs. and
furnishes an ample quantity.

The work of replacing the old mains of small dimensions and in
use for one or two generations, reported in 1883, was begun with
an appropriation of $100,000. The work was pushed during
the Fall with great success and the Fifth and Sixth wards and
a portion of territory adjacent were nearly cleaned up and some
work done in Chestnut IIill.  Three hundred and forty-
eight feet of 13-inch pipe, 60 of 2-inch, 22,694 of 3-inch and
11,079 feet of 4-inch were replaced with 6-inch; the 4-inch
on Fourth street from Market to Walnut was abandoned and
a new 16-inch laid. On Walnut street a 12-inch pipe was.
laid from Front to Twelfth and from Fifteenth to Twenty-
second streets. The pipe from Twelfth to Fifteenth was.
already 12-inch. The total amount of small and unservice-
able pipe replaced was about one-twentieth of the entire
amount, and about $1,500,000 will be needed to complete
the work. The matter is fully stated in the report for
1883. It is obvious that this condition of affairs, imperiling
valuable property and crippling the Fire Department, should
not have been permitted to continue, and that the replacing of
unserviceable plant is a clearly expectable requirement and
simply constitutes part of the maintenance of the Department.

The new hydrant, designed to meet the needs of modern.
fire apparatus, proved very successful and has met the appro-
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bation of the Fire Department. From the old hydrant with
a single 2}-inch nozzle but one stream could be taken, and
that often a feeble one. The new hydrants are of three sizes
or numbers, the principal one having three openings, two 4
inches in diameter and one of 2% inches. Three steamers can
couple to this and throw five streams of water of full force.
The immense advantage of taking water near the fire and
saving great lengths of hose is obvious. The hydrants were
formerly placed midway between the streets. They are now
as often as possible placed near the street corners, by which
they command two sides of a square, are visible from four
directions, and usually illuminated by a lamp post on an oppo-
site corner. The steamer at the corner is also less liable to
obstruct traffic than when compelled to take position in the
middle of a square.

The report of the Assistant Engineer-in-Charge gives the
detailed account of work during the year, which, as has been
observed, is much larger than ever before done by the
Department. ,

Following is a general exhibit of work during the past six
years :

Table of work in connection with the Distribution for the
years 1880-85.
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The Department accounts show that the average total cost
of pipe in place for the years 1880, 1881, and 1882, was
$4.41 per hundred pounds, and for 1883, 1884, and 1885,
$3.65, a reduction of 17 per cent. This decrease in cost is
due in part to somewhat lower prices for material, and in part
to the considerable quantity of mains of large dimensions, but
after making proper allowance for these the Department must
be credited with a large reduction due to the active pushing of
work, much of it late in the Fall, and under great disadvan-
tage from stormy and freezing weather and heavy rains. Had
the pipe laid during the past three years cost the same per
hundred pounds as during the preceding three years, the addi-
tional expense would have amounted to over $200,000.

As the distribution system is now arranged, the old city,
between Vine and South streets, takes its supply from the
Fairmount Basin whose altitude, 94 feet, is but little above
the roofs of many of the buildings within that area. For this
reason and the insufficiency of trunk mains the supply is nearly
always defective on the upper floors, and at times, when the
draught is largest, fails altogether. The city south of South
street takes its supply from the Corinthian Basin, passing
directly through the old city down Broad street. This 30-inch
Broad street main alone is unable to deliver the amount of
water needful to meet the large and rapidly increasing require-
ments of the lower wards, owing to its length and insufficient
diameter, and the average pressure is about ten or eleven
pounds only. It is proposed toimprove the condition of affairs
in both districts, by increasing the capacity of the trunk mains
and making an exchange of Basins, transferring the old city
proper to the Corinthian Basin having an elevation of 120
feet, and letting the southern district draw directly from Fair-
mount through a new 48-inch main down Twenty-second to
South street. As the construction of the Baltimore and Ohio
Railroad on Twenty-fourth street past the Fairmount Basin
cuts off temporarily all the mains leading from it and com-
pels extensive alterations in their position to enable them to
cross the tunnel with sufficient cover, advantage has been taken
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of the opportunity to arrange the work with reference to the
proposed redistribution, and this is now in progress.

In preparing the estimates for 1886, the entire subject was
considered and the cost of the most urgently-needed mains was
included in the sum asked for this purpose. In brief these are
as follows : The 48-inch from Twenty-fourth and Pennsylvania
avenue to South street via Wood and Twenty-second ; on
South street a 80-inch from Twenty-second to Broad and
thence to Front a 20-inch ; a 20-inch on Dickinson from Front
to Broad ; cost of above about $240,000. These mains are
for the supply of the city below South street. Others will be
required, in order to furnish intersecting trunk mains, of larger
dimensions than the regular 6-inch service mains. In providing
for these, 12-inch and 20-inch should be put in every three to
six squares. For the old city, between South and Vine streets,
changed from Fairmount to Corinthian, the following: The
Broad street main, now supplying below South, to he connected
to supply the old city ; a 80-inch main on Twenty-fourth street,
from Fairmount avenue to Pennsylvania avenue. A 48-inch
main is also needed from the Spring Garden Pumping Station to
Callowhill via Pennsylvania avenue and Twenty-fourth street.
The uses of this main, which has not heretofore been pro-
jected, are important. It will enable the Spring Garden Sta-
tion to pump either to Fairmount or Corinthian, or, in case of
need, to supply either the Old City or the Southern District
by direct pumpage. Market strect should have a 20-inch main
from Broad to the Schuylkill, in place of two 6-inch; and
also in West Philadelphia, from Thirty-eighth to Fifty-second,
to connect the two trunk mains from the Belmont Basin. The
cost of the above will be about $200,000. For a proper supply
to the heavy manufacturing area, including the Sixteeenth,
Seventeenth, Eighteenth, Nineteenth, Twenty-fifth, and Thirty-
first Wards, numerous large mains are absolutely necessary.
The water requirements are not only large and important, but
rapidly increasing, and the district is practically without trunk
mains unless two 18-inch mains can be called such.

o
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In planning new mains upon the city map, it has been sought
to take the best advantage of the existing arrangements and
provide for two sources of supply, in case of accident to one.
Twelve-inch mains are projected for the following-named streets;
Emerald, Amber, Tulip, Girard avenue, Front, and Gaul;
20-inch mains for Girard avenue, from Front to Otis ; Filmore,
from Lehigh avenue to Cumberland; Cumberland, from Fil-
more to the canal; Frankford avenue, from Foulkrod to Ken-
sington avenue, and Kensington to Lehigh avenue ; Jefferson
street, from Front to Ninth; Front street, from Girard to
York; and Kensington to Lehigh. The above will cost say
$240,000. There should be a 48-inch pumping-main from the
Spring Garden Station to Lehigh avenue, near the proposed
Cambria Basin, via Thirty-third and Hunting Park, and thence
to Ninth street; a 36-inch on Lehigh from American to
Kensington, and a 30-inch thence to Cedar street. The above
will cost $400,000. The difficulty in delivering an adequate
amount of water to the Twenty-cighth Ward and eastward is
increasingly large, and considerable expenditures for supply and
distributing mains are already urgent, and will shortly become
imperative. The pumping main up Hunting Park avenue to
Lehigh can hereafter be used to fill the Cambria Basin when
completed, and meanwhile its prolongation eastward on Lehigh
avenue will furnish a large body of water at a high elevation
for the supply of the direct pumpage area.

The total amount asked for mains in the estimates for 1886
is $1,050,000. This by no means includes all the mains that
are needful, nor even those which are now required. Selection
has merely been made of the most urgent. The quite desirable
main from Wentz Farm basin to Kensington has been else-
where referred to.

In the proposed distribution last year of the surplus of Gas
Loan No. 9, the necessity for these mains was overlooked, and
such sums as were allotted to the Water Department, provided
for beginning the construction of the Cambria basin, renewing
work on the East Park reservoir, and replacing more of the
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old small mains now in the ground. It is manifest that with-
out mains the Basins would be of little service ; that the mains
are needed in any event, and their laying would be at once
productive of benefit, while at the rate at which funds were
proposed for reservoir construction at least three years would
elapse before any improvements could be realized. Meanwhile
the existing shortage would continue and augment in severity. I
therefore recommended that the mains be first provided for, and
the reservoir construction deferred until larger appropriations
could be made.

A partial re-arrangement of the Purveyors’ Districts is desir-
able. At present the First District covers the pipe sytem below
South street with its office at Twelfth and Wharton. The
Second District includes the old city and West Philadelphia,
with its office at Ninth and Cherry. This is an arrangement
of long standing and should be changed. West Philadelphia
has now a large population covering an extensive area, and
its own practically independent water system; it should there-
fore constitute a Purveyor’s District by itself and be no longer
an appendage to the old city with the Purveyor’s office so far
removed.

To effect this without increase of cost to the Department, it
is only necessary to transfer the old city to the First District,
which would then include the city south from Vine street be-
tween the two rivers, and make West Philadelphia the Second
District. Even thus enlarged the area of the First District
would be much smaller and less difficult to administer than
any of the others, and the withdrawal of the Purveyor’s office
from joint use of the Department shop at Ninth and Cherry,
would add greatly to the value of the shop for Department
purposes, by aﬁ'ordlng needful space. .

Another matter of minor but considerable impor tance is
that of providing suitable Purveyors’ yards for the storage and
protection of pipes and other material. In none of the Pur-
veyors’ Districts are the yards of proper accommodation, and
the Fourth District in particular, the most important of all
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and handling the largest amount of material, has been moved
from pillar to post by the repeated sale or other disposition of
the ground occupied—until for the past year it has almost
been literally in the street. I have pressed this upon the
attention of the committee for a year or more, and the situa-
tion is become such as to cause serious inconvenience and dis-

advantage to the service. Unless some provision can be made it

may become a matter of consideration to convert the Spring
Garden Basin into a yard for the Fourth Purveyor. It would
make a very good yard, and is of little use as a Basin as
it contains less than 10 millions of gallons and can be pumped
full in half a day by the Cramp engine at the Spring (Yarden
Station.

THE SHOP.

The operations and work of the Department Construction
and Repair Shop will be found in the report of the Superin-
tendent. Its service is of great value and in fact indispen-
sable to the Department, by éhabling special work and repairs
to be carried on without loss of time by instructed mem. I
have nothing to add to my previous recommendations beyond
the statement that the growth of the Department business is
adding increased urgency to the need for less limited facilities
than at present exist. This can be readily accomplished if
as I have recommended, the Second Purveyor’s office be re-
moved and the shop enlarged to meet present requirements.
An expenditure of about ten thousand dollars would accom-
plish this. Suggestions to establish the shop elsewhere have
been considered, but my judgment is that the present location
is as convenient and favorable to its special work as any other,
and the transfer elsewhere of the Purveyor’s office and yard
would leave ample room for the needful enlargement.

As will be seen from the report, the amount of work done
during ‘1885, as in the other branches of the Department,
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largely exceeded that of previous years; and Mr. Courtney,
who was for many years foreman under the late Superintendent
—now Magistrate Neall—and who received his promotion upon
the retirement of the latter, has shown himself to be a worthy
successor to a valuable and efficient officer.

IMPROVEMENT OF THE PRESENT SUPPLY.

Supplementing the efforts elsewhere referred to, to increase
the quantity of water delivered to individual consumers for
their several needs by effecting such improvements as were
practicable in the pumping and distributing appliances and the
general methods of administration, earnest endeavor has been
made to suppress or at least mitigate the most immediate and
serious causes tending to affect injuriously the potability and
wholesomeness of the water supply.

The pumpage from the Delaware River, at the Kensington
Station (Otis street wharf), was bettered by extending the in-
take from the head of the wharf to the channel, and the situa-
tion has been perhaps still more improved by limiting as much
as possible the amount of water taken at this point.

For the Lardner’s Point supply little could be done, and in
fact it has been conclusively shown by the analyses and reports
of Prof. Leeds, confirmed by those of Professors Mallet,
Wormley and Greene, that the Delaware water at Lardner's
Point though taken from the tidal section into which is poured
the entire sewage of Philadelphia, Camden, and the up-river
towns to Trenton, contains less unoxidized sewage and is a
better water than the Schuylkill—even at its most favorable
point whence the Philadelphia supply is pumped, viz.: the
Roxborough Station above Flat Rock dam.

As 90 per cent. of the water used in Philadelphia comes
from the Schuylkill and nearly 80 per cent. from the three
principal stations, Fairmeunt, Spring Garden, and Belmont,
at points affected by numerous local sources of contamination,

-
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attention was directed to the betterment of these conditions so
far at least as the most detrimental pollutions were concerned.
Full statements of all facts determined, after careful investiga-
tion, were printed in the Annual Reports of 1883 and 1884,
and need not here be repeated.

It was shown that apart from the general impairment of
quality due to the large and increasing population and indus-
tries of the valley using the river as a conduit for waste mat-
ters of every sort, the grossest and most obvious contamina-
tions—and, from their propinquity, the most dangerous, also—
were occurring within the city limits, and in the Fairmount
Pool itself, under the very eyes and noses of the public.

It was further shown that among the most objectionable and
obtrusive of all were public sewers, with which the neighboring
mills, breweries and domiciles had been either permitted or
required to connect. In other words, that the great receiving
basin of the city—to wit, the Fairmount pool, whence 80 per
cent. of the entire supply is taken—was used in effect as a
general cesspool for the riddance of the foulest and most dele-
terious waste matters; and that the city itself by permitting
and participating in this violation -of law and decency had in
effect constituted itself the chief sinner.

The publication of thesé facts albeit familiar to many, nat-
urally attracted attention and aroused discussion, much of it
intelligent and discriminating, but some strangely enough
acrimoniously directed not against the abuse itself but against
the publicity given it, on the ground of the alleged possible
injury to the general repute and interests of the city. It is
somewhat difficult to understand the reasoning that regards the
knowledge of an evil a greater evil than the evil itself, and
would substitute for the suppression of a dangerous nuisance
of great magnitude and long standing the suppression of public
information of facts which the public is clearly entitled to
have, and particularly when this information is indispensable
to the abatement of the nuisance—but there is no difficulty
whatever in determining what should be the course of an exec-



IMPROVEMENT OF THE PRESENT SUPPLY. 39

utive officer charged with the special duty and responsibility
of maintaining and improving the water supply when such facts
come into his possession. Whatever is needful to abate the
evil must be done; and in a community so varied and exten-
give as this, where private and public interests by no means
necessarily coincide, the opposition to remedial mcasures will
invariably prevail until the latent power of public opinion is
evoked. Such in fact has been the history of this matter.
The enactments of 1824 1828 and 1832, devised to guard
the Fairmount pool from pollution, forbade under penalties
the throwing or deposit in that part of the river Schuylkill
which is between the dam at Flat Rock and the dam at Fair-
mount, any carrion or carcass any excrement or filth any offal
or noxious matter or any matter or liquid from any dye-house
or manufactory calculated to render the water of said river
impure. .
These judicious enactments for the protection of the public
health have remained dead letters upon the statute books, and
when in 1868, it was sought to revive them with increased
penalties and enlargement of scope from Flat Rock to Norris-
town, the manufacturing interests affected united in a success-
ful efort to prevent it.  The arguments and statements then
made are still of intercst. It was represented that nearly 100
manufactories, with invested values of $36,000,000, producing
annually $24,000,000, employing 10,000 people and support-
ing 40,000, would be threatened with destruction to the great
loss of the city itself.

 The committee ” (of manufacturers) ¢ are fully persuaded
“there is no other river in the world one hundred miles in
“length, that drains a country so supplied with all the re-
“gources essential to the development of a great manufacturing
‘¢ district,” which *“would if undisturbed, make the Schuylkill
“Valley second to none in the Union in wealth and pros-
‘ perity.”

The Committee ‘¢ assert without hesitation that no artificial
‘““drainage can ever be efficiently substituted for the natural
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“bed of the Schuylkill River, and that from the sewers of
¢ Manayunk, from the tow-paths and roads along its shores,
“from the drainage of the vast cemeteries on its banks and
“from the gutters of city streets, there is a vastly greater
“amount of filthy animal matter thrown into the river than
¢ from all the operations of the manufacturing establishments.”

The Committee therefore urge the retention of the river as
the natural drain, deprecate the construction of an intercept-
ing sewer as costly and uncertain, and suggest instead the
laying of a main from Flat Rock to Fairmount.

They earnestly “appeal to the Legislature to protect them
“in the pursuit of their avocations, and to forbid any inter-
“ference therewith by doubtful experiments to purify the
¢ Schuylkill river instead of securing a supply of pure water
“free from the possibility of contamination.

“In conclusion the Committee leave the question of an in-
“creased supply of water to be determined as the necessities
“and development of the city may require, without detriment
“to the industry of the Schuylkill valley, which is as essential
“to the growth and prosperity of the city as the supply of
“ pure water to the health of its inhabitants.”

It must be admitted that the case of the manufacturers was
ably stated and that their arguments are such as to entitle
them to consideration, although the requirements of the situ-
ation have since far outgrown the means of amelioration they
suggest. Their reasoning upon the general subject is just and
strong. The Schuylkill is an industrial valley, whose pros-
perity and development are vital to those of the State and city
and should not be hampered or destroyed. The construction
of intercepting sewers throughout its length would be costly
beyond possibility of contemplation ; and the obvious conclu-
sion to be drawn is that ultimately the Schuylkill must be
abandoned as a source of water supply. The objections how-
ever against an intercepting sewer between Flat Rock and
Fairmount are not so well taken. Its cost need not be exces-
sive nor its usefulness doubtful. Even were our water supply
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no longer taken from the Fairmount pool, it is too valuable a
portion of the Park to be abandoned altogether to hase uses.
Furthermore, since the securing of a new and more distant
supply would in any case involve large expenditures and
some years of comstruction, it was of the ntmost importance
that during the necessary interval the public health should be
protected by the rigorous exclusion of dangerous matters.

The proposition to lay a water conduit from Flat Rock to
Fairmount, which has since been revived from time to time,
would be of no avail. In order to supply the two stations,
Spring Garden and Fairmount only, it would have to be of
greater dimensions and cost than the sewer, and in addition in-
volve compensatory damages to the Flat Rock water power,
would continue the Fairmonnt pool as a cesspool and force the
Belmont Station to supply West Philadelphia with worse water
than before. But in fact, the water from Flat Rock is not so
much superior to that at Fairmount as to justifv such sacrifices to
securc it. The general contamination above Flat Rock is clearly
manifested in the analyses, and even as shown in the Chemists’
Reports, procured for the purpose of establishing its purity,
is inferior to water taken from the Delaware river at Lardner’s
Point, one mile above Brideshurg, and past which, on the
flood tide, pours the diluted sewage of the entire city. This
comparison, established hy uncuestioned authority, is conclu-
sive against the proposition. It also constitutes a caution
against anticipating too much from the completion of the inter-
cepting sewer. As originally planned, this sewer was to be
T feet in diameter and capable of receiving and transporting
below Fairmount Dam the entire waste flow from the eastern
shore of the river from above Manayunk. .\lthongh designed
primarily for the betterment of the water supply, the Water
Department was not in any wise consulted as to its plan or
dimensions, and as now under construction its diameter has
been reduced, injudiciously as I believe, to 4} feet at its lower
terminus and 3 feet at the upper, so that a portion only of the
drainage of Manayunk and points below can be received and

6 .
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diverted from the pool. To the extent to which it shall be
made to intercept sewage and mill waste, it will undoubtedly
be of advantage, but it will be unable to intercept large
amounts of deleterious matter, and by no means be capable of
doing all that is needful for the purification of the river.

The measures taken to purify the supply during the year
1885 were as follows :

In consequence of the public agitation of the snbject Coun-
cils adopted a resolution on January 29, directing the Chief
Engineer of the Water Department to serve personal notice
upon all persons dumping refuse or discharging water-closet
drainage into the river to cease doing so within 30 days upon
penalty of legal proceedings against them. It will be observed
that the prohibition was limited to water-closet drainage and
the dumping of refuse, thereby leaving the entire volume of
factory and other waste untouched. The results are given in
the appended report from the Assistant Engineer, from which
it may be seen what very moderate measures it was possible to
take under the authority given.

It is also proper to state that upon the discovery that the
Department was including premises having connection with
the sewers which themselves discharged into the Pool, Coun-
cils, upon the recommendation of the Water Committee, came
within an ace of withdrawing the notifications upon the ground
that the owners had already incurred the expense of making
the connection.

In all, full or partial compliance with the notifications was
secured in 130 cases—3 in West Philadelphia, 4 on the Wis-
sahickon, and the rest in Manayunk and the Falls of Schuylkill
—mainly in the interception of water-closet drainage only. In
several cases manufacturers employing a large number of
hands, protested against the interference with their arrange-
ments, although it was shown them that the necessary intercep-
tion of urine and excrement could be effected at slight expendi-
ture and even be made profitable by utilizing the material. The
opposition to changes was almost universal and few acted with

\
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any willingness. As usual the city was among the most stub-
born. The Manayunk Fire Station had a special drain into
the canal, which was cut off and a vault built, but the two
police stations at Manayunk and the Falls—the former having
connection with the public sewer—failed to comply with the
requirements of the resolution of Councils.

In addition to the cases reported by Mr. Barber, the Park
Commission, of which the Chief Engincer of the Water De-
partment is a member, instructed the Superintendent to see
that the drainage from the Park restaurants and buildings did
not reach the river hut was intercepted in cesspools which
should be cleaned from time to time.

The case of the old sewer discharging under the Girard
Avenue Bridge is instructive as illustrating the difficulty of
dealing with such matters and securing results.

In 1882 Councils ordered the abandonment of this sewer,
which drained Brewerytown and had its outlet into the river
in close proximity to the Spring Garden Station, and which for
years had been protested against as a dangerous and indefensible
nuisance. No effective action having been taken by the Sur-
vey and Law Departments I reported the matter to the Board
of Health, which after inspection, promptly ordered its abate-
ment. As some of the users of the sewer paid no attention
to the order the Board had the sewer closed by interior bulk-
heads. These did not entirely prevent flow, as the walls of the
sewer were so open that the sewage passed out and in again
around the bulkhead, but as the contents were partially backed
up into the cellars of certain premises continuing to use the
sewer, the owners sccretly sent men in and had the bulkheads
broken down, thus restoring the former conditions and clearing
their premises of the accumulated sewage.

WEeLLs AxD Puwmps.

While endeavoring to mitigate the pollution of the public
supply investigation was also made by means of the Depart-
ment Inspectors into the number of pumps and wells from
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which other than city water was taken in the built-up portions
of the city and within the reach of city water pipes.

The results were communicated in March, 1885 to the
Board of Health in the accompanying letter, with detailed
statements. The synopsis shows that in 19 wards the ground
water was drawn from over a thousand pumps, wells, etc., for
the domestic supply of nearly 1,500 premises, 1,320 of which

were within reach of the city mains—and these figures by no

means include all. ,

The circular of the Board of Health dated April 28th, con-
tains in the report of its Sanitary Committee, so concise and
clear a statement of the fundamental facts relating to the use
of city wells as to warrant its reproduction. .

The Board declared nuisances all pumps and wells taking
ground water within the built-up portions of the city, and
ordered that they be abandoned and filled with clean earth.
In these cases also much opposition was developed—so difficult
is it to convince people that their safety requires them to
abandon the -use of a cool, clear and attractive fluid which
they have been accustomed to regard as far superior to the
tepid and cloudy water of the public supply. So far as I am
advised, about thirty wells supplying fifty or sixty families,
have been closed and the health officer proposes to continue
the work.

Philadelphia” Water Department.

: March 28, 1885.
‘To the Board of Health
of the City of Philadelphia:
GENTLEMEN :—1I present herewith a list of the pumps, wells,
and other sources from which other than city water for domes-
tic purposes is derived, as compiled from reports by the De-
partment inspectors.
The tables include figures from nineteen wards, the remain-
ing wards having been returned as furnishing no data of this
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kind. The position of each pump, well or other source of sup-
ply is given, followed by the number and location of properties
* dependent upon each pump, etc., and a note whether they are
within reach of the city pipes or upon a street in whlch there-
is no pipe.

The recapitulation shows in nineteen wards (excludmg, as:
explained above, the 2d, 8d, 4th, 5th, 6th, Tth, 8th, 9th, 10th,
11th, 18th and 14th,) a total of 1,478 properties Whose occu-
" pants seem to rely wholly or in part upon other than city water-
- for domestic use, drawing their sipply from 1,066 pumps, 18
wells and nine so-called ¢“springs,’” etc. Of these pump-users,
1,320 houses are upon streets in which city pipes have been
laid, 158 upon streets in which there are at present no city
pipes.

A noticeable feature of this exhibit is the very large per-
centage of premises relying upon the pumps on streets where:
public pipes are accessible. There is, besides, a large number
of families, in summer especially, who resort to the pumps for-
a cooler or more attractive beverage than the city water.

In a few cases a marginal remark is quoted from the inspec-
tors’ reports touching the quality of the water, but inspection
by your Board will doubtless develop the fact that owing to-
their surroundings, most, if not all of these wells are nuis--
ances prejudicial to the public health.

' Respectfully,
WILLIAM LUDLOW,
Chief Engineer.
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Pumps in the built-up portions of Lliladelphia :— Recapitula-
" tion from reports of Inspectors of the Water Department,
March, 1885.
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ORDER OF THE BoarD or IEALTH IN RELATION To WELLS
IN BUILT-UP? poRrtioNs ofF Tk Crry.

({[ﬁr’(’ of the Board of Health.
Philadelphia, April 28, 1885.

Report of the Sanitary Committee on the polluted water of
pump-wells, draw-wells, ete., and the action of the Board
of Iealth, declaring such wells nuisances, prejudicial to
public health, and ordering their removal.

“Beneath the surface of the ground, at variable depths,
there exists a body of water, the so-called ¢ ground water,’
derived from the rainfall, which soaks into the ground and
collects in a deposit of gravel or other pervious material over-
lying a bed of rock or other impermeable stratum.  From this
subterrancan sheet of water, pump-wells and draw-wells receive
their supply, and the quality of the water obtained will depend
on the quality of the ground water. The ground water be-
neath a town or city is always more or less polluted by the
foul soakings from cesspools or privy-wells, frow sewers and
drains, from graveyards, ete.  The most dangerous source of
contamination is the leaching cesspool or privy-well.  These
receptacles of filth are usually constructed with porous sides
and bottom, so that the liquid sewage shall escape into the
surrounding soil.  This lquid matter passes down, like the
rainfall, and mixes with the main body of underground water,
from which pump-wells obtain their supply. At a very low
estimate, there are at least 50,000 cesspools or privy-wells in
this city, and these, together with miles of leaking sewers and
drains, and numerous graveyards, are constantly discharging
foul organic matter into the hed of water underlying the city,
which, under these circumstances, cannot he otherwise than
polluted, and therefore no precautions that may be taken in
sinking wells will cnable a safe supply of water to be obtained.
It is no argument in favor of the wholesomeness of water de-
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e e

rived from city pumps, that people have used this water with-
out, apparently, any disastrous results. It is an undeniable
fact, that very.impure water may be used for an indefinite
period without such consequences. But should the seeds of
disease, the so-called ¢ disease germs’ gain access to the water
—an occurrence which may take place at any time from in-
fected matter discharged into the soil—a local outbreak of dis-
ease would be inevitable, as may be inferred from the exam-
ples in point, of the celebrated Broad street pump in London,
and the Van Brunt street well in Brooklyn, in both of which
cases a local outhreak of cholera was caused by people drink-
ing the water of the well, which had become infected by cholera
excretions.”

¢“There can be no doubt that each of the very many wells
reported to your Board may at any time become a focus for
the spread of disease, and therefore all wells situated within
the built up portions of the city should be regarded as dan-
gerous to the public lealth, and should be removed without
delay. Your committee would therefore respectfully recom-
mend the adoption of the following resolution :”’

¢« ¢ Resolved, That all pumps and wells from which other
than city water for domestic purposes is derived, located within
the built-up portions of the city, be, and they are hereby de-
clared nuisances, having a tendency to endanger the health
of citizens, and that notice be served on the owners or agents
of premises on which such pumps or wells are located, or of
premises on the sidewalks of which such pumps or wells are
located where the city water pipes are accessible, to abandon
the same within thirty days, by filling them with clean earth;
and on failure to comply with this order of the Board, the
Health Officer be, and he is, hereby directed to abate the nui-

sances in the manner indicated, and in conformity with law

and the rules of the Board.””
By order of the Board of Health,
WM. P. TROTH,
Chief Clerk.
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AERATION.

The results of the application of the aération process to the
supply of West Philadelphia are of great interest. This pro-
cess is effected by pumping air into the rising main at the sta-
tion, whence the intimately commingled air and water pass to
the basin under the pressure due to the diminishing head.
The injection of 20 per cent. by volume at atmospheric pres-
sure of air into the mains produced a surcharge of oxygen
which did not succeed altogether in freeing itself in the open
basin but passed into the distributing mains and made itself
manifest at the faucets in the houses. In some cases a freshly
drawn goblet of water was as white as milk for a minute or two—
the globules snapping off the surface and crowding the sides of
the glass. This phenomenon occasioned apprehension as to its
cause in some instances until explained.

The chemical effect of the atration, as ascertained by com-
paring the water at the intake and the upper mouth of the
main, was to reduce the Free Ammonia 74 per cent., the Albu-
minous Ammonia 40 per cent., eliminate the Nitrous Acid,
diminish the total solids, and increase the total gases 22 per
cent.

I regret that it has not been practicable to operate aérating
plant at all the other stations, but the pumping in of a sur-
charge of air might endanger the stability of a weak or badly
laid main or get it air-bound at summits where no provision
had been made to relieve the pipe. The operation would be
of greatest advantage at Spring Garden, but to pump air into
the distributing mains and thence to the service-pipes would
introduce complications and possibly cause disaster. Until
some reforms are effected in this direction full use of the
aérating system cannot be made, but an air-compressor might
be put in at Roxborough with great advantage to the German-
town and Mt. Airy supply.

f
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FILTRATION.

The elimination from the present supply of the large amount
of sediment which it bears would be advantageous for many
reasons. The mud and silt clog the mains and pipes, destroy
. the appearance of the water, injure it for domestic and nu-
merous industrial uses, and tend to the formation of scale in
boilers.

To accomplish this however would involve a heavy outlay,
whether for filtering machinery or basins. The plant to filter
ten million gallons per day would cost $100,000, with large
operating expenses in addition.

London, with an average supply double that of Philadelphia,
has fifty-four subsiding reservoirs and ninety-three filter-beds
of large capacity. The completion of the East Park Reservoir,
the construction of the Cambria Basin, and the enlargement of
the Mt. Airy Basin, would be of great benefit; and until these
and other important expenditures for mains, ctc., shall have
been made, provision for filtering appliances is out of the
question.
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REPORT OF THE ASRSISTANT ENGINEER ON SUPPRESSION
oF PoLLUTION.

Philadelphia Water Departinent.
Jaunary 13. 1886.
‘CoL. WiLLisaM LubpLow,
Chief Engineer:

Sir:—I have the honor to submit the following report of
the operations of the Department during the year 1885, in
connection with the suppression of the pollution of the Schuyl-
kill by water-closet drainage and solid refuse.

By resolution of Councils passed January 29, 1885, the
Chief Engineer of the Water Department was authorized and
directed to serve personal notices upon all parties guilty of
discharging water-closet drainage into the river Schuylkill,
and to parties dumping refuse into the river that if the same
were not stopped within thirty days of said notice legal pro-
ceedings would be instituted against them.

In accordance with this resolution I was directed to report
the names and addresses of all persons guilty of such offenses
within the city limits between Fairmount and Flat Rock dam.
My previous investigations of pollution had heen chiefly con-
fined to manufactories and other sources whence waste matters
were discharged directly into the river or a tributary, or a
short private sewer, and no examinations had been made to
determine how many and what dwellings had connection with
the public sewers.

The latter proved somewhat difficult especially in dwellings
occupied by tenants, since the connections were almost always
with a leaching cesspool or vault; unless the connection had
been made within the occupancy of the tenant he was often
ignorant of the fact and inspection was difficult. To facilitate
the investigation the Mayor, at your request, granted me the

" assistance of the police, who were of much service at Manayunk
and Falls of Schuylkill on account of their intimate knowledge
of the locality and acquaintance with the pcople.
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On February 13 I submitted a list of one hundred and two-
owners of one hundred and twenty onc properties to which the
resolution applied. Subsequently thirteen more owners of
nineteen properties were reported, making a total of one hun-
dred and forty premises. Seven were mistakes and suspected
cases which could not be proved without great expense, leaving
one hundred and thirty-three—all in Manayunk or Falls of
Schuylkill except four on the Wissahickon and three in West
Philadelphia. Of this number eighty-threc werc dwellings,
twenty-cight manufactories, four hotels, ninc stores and shops
(independent of dwellings), one school, two offices, two halls, one
railroad station, two police stations, and one fire-engine house.

Of the twenty-eight manufactories nineteen were discharging
water-closet drainage into the river, five were dumping solid
refuse into it, and four were doing both. 'The dwellings and
all other classes were charged with water-closet drainage only.

Of the 83 dwellings 30 had direct connection' with the pub-
lic sewers, 25 with a culvert discharging into a public sewer, 21
with culverts or brooks discharging into the river or canal,
three with the canal directly and four with the river directly.

Of the four hotels one had direct connection with the river
and the rest with Wissahickon Creek—all in Fairmount Park.

The school was a Catholic academy for young ladies, above
Chestnut Hill, having drainage into the Wissahickon.

Of the nine stores and shops, eight were discharging faecal
matter directly into the canal at Manayunk and one into a
culvert at the Falls.

The two offices were connected with the public sewers of
Manayunk. The two halls were the Odd Fellows’ at the Falls,
having privies beside a culvert near the river, and the Masonic at
Manayunk having water closet connection with the public sewer.

The Railroad Station was that of the Philadelphia-and
Reading Railroad at Manayunk, having drainage by sewer to
the river.

The police stations were the sub-station at the Falls, occu-
pying the Odd Fellows’ Hall building, and the Manayunk
station having connection with the public sewer.
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The fire engine house was in the upper part of Manayunk
and had a special drain to the canal.

The notices were served personally on the owners or their
‘representatives by an inspector of the Department, beginning
‘February 20.

Thirty days after the notice was served I reinspected each
‘place to ascertain if it had been complied with, with this result :

All the manufactories which had been dumping solid refuse
‘into the river had apparently complied for the time being. Of
the 28 manufactories discharging water closet drainage into the
river, 17 had complied and four more expressed an intention
of doing so shortly, having found it inconvenient for one rea-
son or another, to make the change in the 80 days allowed.

Of the 83 dwellings, 43 had complied—183 being of the class
‘which had direct connection with the public sewer and 20 of
the class connected with culverts discharging into public sewers
—and five more had promised. The school had not satisfac-
torily complied but promised to do so.

The notice had been complied with at three of the™nine
-stores and shops and one of the offices. At the two halls, the
Railroad Station, and the two police stations the required cor-
rection had not been made. At the fire engine house the notice
had been complied with. :

The most common excuse for non-compliance in the specified
time was the difficulty of digging vaults in the deeply frozen
-earth, as that was the most common resort of those having
privies over a stream or water closet connections with a sewer,
.and having no vault or cesspool. Yet many did proceed in
spite of the frost to construct vaults. Others having privies
-over vaults in the yard in addition to direct connection from
water closets in the house to the sewer, could comply more
«<asily by cutting off the latter connection. The most com-
mon method however among houses connected with the sewer
was by a drain from a privy vault into which was discharged the
-domestic waste-water. In this case it was necessary to divert
the water to the sewer direct and close the outlet of the vault.
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Those who had not complied at the end of thirty days and
manifested an intention to do so as soon as the severity of the
weather abated or some other hindrance was removed, were
asked to name a day when it would be completed. ‘I then re-
inspected the place again, and if still unfinished made a new
appointment. Thus many places were visited several times.

Gradually it became apparent who intended to comply and who-

were not inclined to; and when none but the latter remained,
I submitted a list of twenty-one names, covering thirty-four
premises of persons who evinced no disposition to comply with
the notice.

These were referred on May 2 to the City Solicitor, who on.
May 7 sent notices to each, threatening that unless the nuis-
ances complained of should be wholly abated within one week
he would cause warrants to issue for their arrest or place the
matter in the hands of the Board of Health for summary action
by them. Later two more names were referred and like
notices sent on May 19.

Sixteen of these notices were heeded and the nuisances
abated within one week. Three others were begun within the
week and completed shortly after; and one person made the
correction a few days later, leaving three nuisances not abated
and still in the City Solicitor’s hands.

In the majority of cases the correction was not properly

made though complying, perhaps, with the letter of the law,
inasmuch as leaching cesspools within a few feet of the river,.

canal, culvert, .or brook, were generally substituted for direct.

~ drainage into the same.

In six cases (five stores, belonging to one man and a mill to-

another) the privies were securely fastened up and the tenants
and employés told to go elsewhere. In these cases especially
it will be an easy matter to return to the old practice unless
the places are closely watched. '
Very respectfully,
DANA C. BARBER,
Assistant Engineer.
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CHEMISTS' REPORT ON THE WATER SUPPLY. .

RepPorT UvroNx THE WATER SUPPLY BY PROFESSORS
ManLer, WORMLEY AND GREENE.

This report constitutes so important a contribution to the
work “of the ycar and the literature of the subject as to
warrant its incorporation herewith. Its value is the greater
that it was specially procured, independently of the De-
partment investigations (which the authors were instructed
to disregard), for the purpose if practicable of securing a clean
bill of health for the Schuylkill River and of supporting the
statements of those who for business reasons loudly main-
tained its purity and were indignant that its excellence should
be (uestioned.

Under these cireumstances, it was fortunate for the commu-
nity that the judgment of the gentlemen to whom the investi-
gation was entrusted could not he warped by the manifest
purpose of its promoters. And yet there was an clement of
uncertainty by which the advocates hoped to profit and to
which reference will be made later. '

It should be understood that in making chemical analyses of
water, it is first carefully filtered and thereby purified of its
visible sedimentary and a portion of its invisible foreign mat-
ters. What remains therefore are the dissolved and perma-
nent ingredients, and these it is that the chemist reports upon.
It is also understood that the sediment in the Schuylkill water
(which is never entirely clear and is frequently extremely tur-
bid), is one of the principal sources of complaint and indeed
popularly the main one—as it affronts the eye, soilx clothing
and befouls vessels. But with this element of dissatisfaction
the chemical analysis does not deal. It simply examines the
filtered water, and if comparisons are desired compares one
filtered water with another.

Even under these circumstances the investigation in ques-
tion so faur from establishing the purity of the Schuylkill.
found that the evidence of pollution going on within the city
limits was very apparent from the progressive degradation of
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the water taken at successive points. The report adverts to
the importance of excluding sewage and foul drainage of any
kind, and points out how such matters furnish pabulum for
germs of noxious organisms. The spread of cholera by this
means is referred to in tones of earnest warning. In com-
paring the several samples examined, the report distinctly
finds the best of the Schuylkill waters, viz.: at Roxboro,
even after partial oxidation in the basin, inferior to the water
taken from the Delaware River at Lardner’s Point and pumped
into the Wentz Farm Basin. Comparing Philadelphia water
with that of other cities as analyzed some years since, the
Philadelphia average appears inferior to those of Chicago and
Baltimore, in some respects better than those of Boston and
New Orleans, and not very far removed from the Croton of
New York.

- With regard to these comparisons, the following is of im-
portance. The water of Lake Michigan barring an outpour
of sewage from Chicago is probably the same the year round.
This is also in great measure true of the Mississippi river whence,
New Orleans supplies herself. It is less true of the Croton
of New York, and the Gunpowder of Baltimore; but mever-
theless these streams are but slightly contaminated and are
generally clear as well as wholesomne. One of the most prom-
“inent characteristics of the Schuylkill is its marked and extreme
variability. The minimum flow is less than one-sixth of its
average flow while the maximum is several times greater. [t
follows that the sources of pollution being at their maximum
in summer when the flow is at its minimum, the varying pro-
portion of the two intensifies the natural variability in quality due
to changes in volume. For this reason the water supply of
the city varies with meteorological conditions and the seasons
of the year, from very good to very bad with every sort of
intermediate condition independent of sediment altogether.
This is where the clement of uncertainty previously re-
ferred to comes in.  Any single analysis might furnish
reasons for highly commending, or entirely condemning,
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‘the water; and averages, if such can be considered of any
value, could only be secured by frequent and systematic anal-
yses continued during at least one year and covering one entire
.cycle of changes. It so happened that when the samples
analyzed by the Professors were taken, the river from recent
raing was in fuller flow and better condition than usual in

" summer, and therefore the chemical results gave indications

more favorable to the quality of the water than would have
been found a few weeks later.

As a matter of fact it does not appear that a stream which
is objectionable in quality for several months in the year is
improved by a calculation of what its condition would be if
‘averaged for the entire year. As the weakest link measures
the strength of a chain, and as the rainfall of a minimum year
must be taken as the estimate of water obtainable from a given
area, so the worst condition of a water supply, unless this can
be materially modified, must be accepted as the value of that
supply. )

It is obvious moreover, that other supplies being better or
worse than the one under consideration is” quite immaterial.
It does not in the least benefit Philadelphia that some other
city is worse off, nor improve the Schuylkill to establish the
greater pollution of another stream, any more than the river
can be purified by protestations, or sewage and mill waste got-
ten rid of by denying their existence. In these matters
thorough ascertainment of the facts, clear comprehension of
the requirements of the situation and candid acceptance of the
duty imposed thereby, are worth all the tinsel patriotism and
provincial declamation that can find utterance and auditors.
What it is evidently essential to each city to do is to set itself
resolutely to the solution of its own individual problem, and
having accomplished this to the best of its ability, congratula-
tions may ensue, and complacency and comparisons be in
order. :

q .
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REPORT BY PROFESSORS MALLET, WORMLEY AND GREENE
IN RELATION TO THE WATER SUPPLY, WITH LETTER OF
TRANSMITTAL BY CHIEF ENGINEER.

Philadelpiia Water Department,
"~ September 17, 1885.

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

GENTLEMEN :—The report by Professors Mallett, Wormley |
and Greene in relation to the water supply of the city, which
will be presented to Councils to-day from the Water Committee, |
so clearly indicates the necessity of protecting the Schuylkill |
River and in especial the Fairmount pool from pollution, and |
so strongly supports the several representations by this Depart- |
ment to the same effect, that it seems a fitting opportunity to !
invite the renewed attention of Councils to this vital matter. . |

The report is prepared by able men, and written with caution, |
as would naturally be the case in a question of such importance, ‘
especially when the conclusions must be derived from single . |
analysis of a variable stream. . The samples analyzed were ;
taken between June 13 and 23 when the Fairmount dam, from
June 1 to 20, showed an average of about twenty inches of
water—the low water stage being about eight or nine inches.
The samples therefore exhibit more nearly an average condition
of the water than exists during the summer, when the pollution
is at its greatest and the fresh water supply the least.

The main points of the report are, first, that chemical analy-
sis alone cannot be relied upon to establish the character of a
water supply, as disease germs may exist and quite elude possi-
bility of discovery by this mecans; secondly, the progressive
deterioration of the Fairmount peol from Flat Rock dam to
Fairmount, due to the very apparent pollution going on within
the limits of municipal authority ; thirdly, the vital importance
of excluding all sewage and foul drainage of any kind, and
fourthly, the inferiority of the Shawmont (Roxborough) water
to that taken from the Delaware at Lardner’s Point. These
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conclusions, with the cxception of the last, have heen frequently
and fully set forth in the Department reports, although the
exhaustive investigations which have been in constant progress
during the past two years have not warranted me in asserting
that the Schuylkill at its best point, viz: Shawmont, must be
regarded as distinectly inferior to the Delaware, above Brides-
burg. ,

Nevertheless the comparative qualities of the Delaware water,
as stated in the report, even though charged with the entire
drainage of Philadelphia, Camden, and the towns above to
Trenton, tend to confirm the views of this Department that
an excellent supply could be taken from the Delaware above
the influence of this pollution.

The recommendations of the report are mainly summed up
in the following paragraph :

“A suggestion of practical value is furnished by the com-
parison of water from the lower or down stream pumping sta-
tions (as, for instance, Nos. V and VII) on both the Schuylkill
and Delaware, with that taken from these rivers higher up.
The evidence is very apparent of pollution going on within the
limits of municipal authority. The importance of providing
for the exclusion from ‘the rivers, of sewage and foul drainage
water of any kind, lies not merely in the divect consequent
reduction in the amount of impurities in the water people drink,
but to a much greater extent in reducing the chauce of the
living germs of noxious organisms finding their way into the
water, there to be nourished by and render dangerous dead
organic matter which of itself might be harmless enough. In
the event of such an epidemic as one of cholera gaining but a
first foot-hold in some parts of the city, this consideration
would at once acquire a degree of importance scarcely to be
overestimated.”’

The condition of affairs at Manayunk and the Falls of
Schuylkill is such that no remedies are so practical and effective
as the immediate completion of the intercepting sewer. During
this year much less local pollution has occurred than usual,
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owing to the closing of numerous mills and the action taken
by this Department to diminish the quantity of water closet
drainage, but unless the health and convenience of the citizens
areto be disregarded and theimportantlocal industries hampered
or suspended altogether, it is incumbent upon the city at once
to make provision for the proper drainage of these localities
and intercept the torrents of foul matters which for a generation
and more have been discharging into the Fairmount pool.

I therefore beg leave to renew the recommendation heretofore
made, that out of any funds which may be, or become available
“for this purpose, the sewer be completed at the earliest possible
date. Were this accomplished .and other similar points cov-
ered, the city might rest in comparative security during the
inevitable interval which must occur while the ways and means
for a more ample and reliable supply for the future are pre-
paring.

Respectfully,
WILLIAM LUDLOW,
‘Chief Engineer.

To JouNx BArRDSLEY, Esq.,

Chairman of Sub-Committee of the Committee .
on Water of the Councils of Philadelphia.

S1r :—The undersigned, having been requested by you to
examine carefully, by the best known chemical methods, sam-
ples of water from certain designated points of supply, have
completed this work during the last few wecks, and now beg
leave to report briefly and plainly as follows:

1°—Drinking water may be classed under three heads, as
regards purity and wholesomeness.

First. That which is so pure that, as the result of a chemi-
cal and biological examination, it may be confidently pro-
nounced absolutely wholesome and’ safe.
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Using these words with their full force of meaning, it may
be said that such water is practically not obtainable in such
quantity as to furnish the supply needed by a large city.

Second. That whieh is so impure that, as the rvesult of a
like examination, it may be with certainty declared absolutely
unwholesome and dangerous.

Usually such water gives warning of its charzcter by easily
observable signs, such as smell and taste, and is practically not
found in use by large numbers of people, since it would soon
attract attention by its marked effect upon health.

Third. That of intermediate character as to purity, in re-
gard to which, in the present state of chemical knowledge, it
is only possible, and will probably always remain but possible,
to say, after an examination, that it is comparatively more or
less open to suspicion, more or less likely to prove wholesome
in use than some other water which has heen examined in the
same way. Practically the water supplied to the population
of every large city falls under this third head.

2°—There is strong reason for believing that chemistry
helps us in judging of the character of a water only in this
imperfect and comparative way, because there is rarely present
any substance which. by its nature and quantity, hehaves as
an ordinary chemical poison, as a noxious drug would. The
progress of knowledge of late years points strongly to the real
source of danger, consisting in the presence of certain excced-
ingly minute, even in the microscopic sense, exceedingly
minute, living organisms, whose development and reproduc-
tion seem to he closely connected with the propagation of
disease.

Precisely the same quantity of organic matter, as found by
chemical analysis, may be perfectly” harmless if mere dead

‘organic matter, or may be highly dangerous if present in living

form. Chemistry gives us no means of deciding whether the
organic matter found is in the one or the other condition. Nor
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has our knowledge of these minute organisms, even when they
are known to be present and living, advanced as yet far
enough to allow of positively approving or condemning a par-
ticular watcer on the basis of microscopical examination and
biological experiments with it. We know that many of the
minute living forms found in ordinary water are practically
quite harmless, including many of the largest and most con-
spicuous objects casily detected by the microscope. We know
too little of the distinetion of species, and too little of the
different stages of development of the most probably danger-
ous, simplest, and most minute of these organisms, to be able
to draw with any certainty the line between safety and danger.
A water may be wholesome at one time, and at another become
dangerous to health, without having perceptibly changed in
composition, but having received from some source the germs
of a noxious organism. Not only so, but probably the same
water may even be wholesome at one time and dangerous at
another, without either change of composition-or introduction
of new forms of life, the organisms already present having
simply passed from a harmless to a noxious stage of develop-
ment, as the moth itself, and the egg which it deposits, do not

injure a piece of cloth, but in the grub or caterpillar stage, the

same insect attacks the fabric.

3°—Assuming that the chief source of danger in drinking
water is the presence, development, and reproduction of cer-
tain minute organisms, chemical examination may nevertheless
help us to some extent, in determining whether or not in a
particular water there be present in large or small amount
suitable material for the nourishment of such organisms, and
in proving whether or not there be present in large or small
amount certain substances, especially the nitrites and nitrates,
the production of which is known to be brought about by the
presence of such organisms of at least highly suspicious
character.

Ample proof of the above general statements may be found




BY PROFS. MALLET, WORMLEY AND GREENE. 63

in a Report by one of the undersigned to the U. S. National
Board of ITealth, on the methods in use for the examination
of drinking water, contained in the annual report of the
Board for the year 1882. Especially may cvidence there be
found that we cannot at present, on the basis of the most
elaborate chemical, microscopical, and biological examination,
pronounce absolutely upon the wholesomeness or unwholesome-
ness of a sample of such water as is actually used by large
city populations, and also evidence of the frequent occurrence
in more than usual amount of nitrites and nitrates* in water
known or strongly believed to have caused disease, although
in the largest quantity in which these salts have been found
they are of themselves undoubtedly quite harmless, their
presence being in all liRelihood significant only as pointing to
the presence at the time, or previously, of living organisms
concerned in their production.

4°—If, then, the examination of the water of a city is to be
of use, since we can discuss the results comparatively only,
with what standard shall we compare them ? .

For such a standard perfectly pure water is plainly useless,
since no such water is obtainable anywhere for the practical
supply of a city.

We may adopt as the basis of comparison the purest water
which can be obtained in sufficient quantity for any given
city; but this opens up great questions of cost of procure-
ment, distance to be overcome by aqueducts or other engineer-
ing works, possibility of preserving the water all along its
course from future pollution, and other such considerations.
We have neither been furnished with already determined facts
of this kind, nor have we been asked to investigate the general
question of water supply for Philadelphia from other sources

* The former of these may fairly be regarded with more suspicion than the latter,
because representing the intermediate stage of change, whether nitrates are being
formed by oxidation or destroyed by removal of oxygen, and therefore furnishing more
probably evidence of changes actually in progress and connected with the presence of
living organisms.
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than those at present in use. Some chemical work has, we

know, alveady been done in this direction for the Water De-

partment of the City by Professor Liceds, of Hoboken, N. J.;
but, as we have understood that an entirely impartial and un-
biased report is desired from us, we have neither examined his
results during the progress of our own work, nor referred to
them in discussing the results we have ourselves obtained.

We may use as the .standard of comparison such of the
water in actual use in a city as is drawn from points where it
is least likely to be contaminated by known sources of pollu-
tion, and so may be fairly supposed to he the best and most

wholesome water attainable under the ecxisting conditions of

supply. Such a standard has been fiunished us by the ex-
pressed desire of one of your Committee, that we base our
comparison of the other samples examined upon that taken
directly from the Schuylkill River at Shawmont, above the
Flat Rock dam, and before passage through the pumps, reser-
voir or pipes.

Lastly, some use may be made of a comparison between

the results obtained for the water of a given city, as here of

Philadelphia, and those derived from the examination in ex-
actly the same way of such water as is regularly supplied to
the people of other large cities. The Report to the National
Board of Health, which has been already referred to furnishes
the means for this comparison in reference to the water supply
of several of the principal cities of the United States.

5°—We have cxamined samples of water carefully collected
at the following points :—

I. Directly from the Schuylkill River at Shawmont Water-
Works, before entering the pumps.

II. The same—a second sample, taken in consequence of
there being a notable amount of suspended matter in the water
on the day the first sample was obtained. It was supposed
that this might cause the usual condition of the water to be
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misrepresented, though it turns out that ‘some of the dissolved
constituents were present in larger amounts on the second oc-
casion than the first.

III. A hydrant in Manayunk, connected with and supplied
from the Roxborough reservoir.

IV. A hydrant in the Medical Department building of the
University of Pennsylvania, supplied from the Belmont reser-
voir, on which West Philadelphia depends.

V. A hydrant on Twenty-first street, supplied from the
Fairmount reservoir.

VI. A hydrant in Frankford, supplied from the Wentz
Farm reservoir. -

VII. A hydrant in Kensington, supplied from the Lehigh
Avenue reservoir.

Of the above samples, the first five came from the Schuylkill
River and the last two from the Delaware.

6°—In the examination of these specimens of water we have
applied all the well-known and carefully-tested methods, desir-
ing to make the investigation as thorough and complete as
possible, and, for greater security, nearly all the experiments
have'been made in duplicate. The action of potassium per-
manganate was applied at ordinary temperature, as practiced
by Tidy. The exact details of the methods employed may be
found in the report on such methods to the National Board of
Health, which has been already referred to. These details have
there been very fully investigated, and by adhering strictly to
them it hecomes possible to compare results directly with those
of a long series of other analyses included in the report.in
question, amongst which are those of the water supply of other
Anmerican cities. Bearing in mind the possibility of contami-
nation of the Philadelphia water by traces of poisonous metals
from certain geological sources or from manufacturing refuse,
lead, copper, arsenic and mercury were tested for, but not a
trace could be found of any of these.

9
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As influencing the fitness of the water for cooking and
laundry use, the ‘“hardness,” both' before and after boiling,
was determined.

7°—In Table L. are presented, in successive columns, the
results we have obtained, the figures expressive of weights rep-
resenting in each case the number of parts of each constituent

. in one million parts of the water, and the figures expressing
volumes of gas representing cubic centimetres in one litre (or
one thousand cubic centimetres) of the water.

For the convenience of those who may prefer to look upon
a gallon as the standard quantity of water, and to use English
instead of French metric weights and volumnes, Table II. has
been caleulated from Table I., and gives the quantities by
weight expressed as grains per gallon (of 70,000 grains), and
the quantities by volume as cubic inches per gallon.

In Table IIL. are quoted, for comparison, the figures (ex-
pressed as in Table I.) quoted from the 1882 Report of the
National Board of Ilcalth for the cxamination of the water
supplies of Boston, New York, Baltimore, Washington, Rich-
mond, New Orleans and Chicago, respectively.

8°—On looking over these results it will be seen that there
has been found no inorganic or mineral substance which, of
itself and in the quantity present, can be considered in any way
harmful or seriously objectionable. ~The slight degree of hard-
ness, due mainly to the sulphates of calcium and magnesium,
can scarcely be looked upon as requiring notice in exception
to this statement.

9°—As regards organic matter, or matter of organic origin,
it is to be remembered that a minute proportion of such mat-
ter is normally present in all river water, and is not of itself
necessarily injurious to health. This examination does not
show the presence in any of the samples of Philadelphia water
of so large a proportion of such matter as to be incompatible
with the water being normal -and wholesome. But it should
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" not be forgotten that, as has already been stated, the organic

matter in a water, though not necessarily of itself unwhole-
some, may become a source of real danger by furnishing the
conditions for the development of disease-producing organisms,
and this may be the case with a proportion of organic matter
smaller than we have here found. -

10°—Comparing the results for the water from the several
reservoirs with those for the water in the Schuylkill river at
Shawmont, assumed as the standard, and comparing the results
for the different reservoir samples with each other, there is
some difficulty in coming to a general decision, in view of the
fact that the same water sometimes appears to better advantage
in_reference to one constituent and to worse in regard to
another. But, balancing as well as we can these points of ad-
vantage and disadvantage, and interpreting the results in the
Tight of the best knowledge attainable at present, we consider
two of the samples as representing water of better quality than
that of the Schuylkill at Shawmont, namely, No. IIL., origi-
nating from this same Shawmont pumping station, but having
stood in and passed through the Roxborough reservoir; and
No. VI., being Delaware water from the higher or up-strecam

-of the two points of supply on that river, and furnished from

the Wentz Farm reservoir. Of these two we consider the
water from the Wentz Farm reservoir as the better. It may
be questioned whether the superiority of the Roxborough reser-
voir water over that taken directly from its point of supply on

the Schuylkill, is due to the reservoir having on the average

been filled with water from the river when the latter was in
better condition than on either of the days when samples I.
and II. were taken, or is to be attributed to purification going
on by the action of oxygen in the water while standing in the
reservoir, but there is some reason to think that the latter is
the true explanation.

On the other hand, we consider three of the samples as rep-
resenting water ¢nferior in quality to that of the assumed



68 REPORT ON THE WATER SUPPLY,

standard (Schuylkill river at Shawmont), namely, No. IV.,
from the Belmont reservoir, No. V., from the Fairmount reser-
voir, and No. VIIL., Delaware river water from the Lehigh
avenue reservoir, these standing in the order in which they
have just been named; No. I'V. (Belmont) as least below the
standard, and No. VIL (Lehigh avenue) as most objectionable.

11°—Comparing the results now obtained for the different
samples of the Philadelphia water supply with those, quoted
in Table IIL., for the regular or principal water supply of seven
other important cities, we find that the figures of the former
fall within the limits of those for the best and worst of the
latter, though not holding a very high position on the whole.
Thus the general conclusion, balancing advantages and dis-
advantages on particular points, would be more favorable for
the water of Chicago and probably Baltimore (both as supplied
in 1881), than for that of Philadelphia; but the contrary would
be true for the water of Boston and New Orleans. The Cro-
ton supply of New York is not very far removed from the
average of the Philadelphia supply; the best of the latter
being rather above, while the worst is below the New York
standard. Perhaps the water of Philadelphia presents itself
least favorably in connection with the suspicious nitrites and
nitrates, though the quantity of these is not very large.

12°—A suggestion of practical value is furnished by the
comparison of water from the lower or down stream pumping
stations (as, for instance, Nos. V. and VIL.), on both the Schuyl- _
kill and Delaware, with that taken from these rivers higher
up. The evidence is very apparent of pollution going on
within the limits of municipal authority. The importance of
providing for the exclusion from the rivers of sewage and foul
drainage water of any kind lies, not merely in the direct con-
~ sequent reduction in the amount of impurities in the water
people drink, but to a much greater extent in reducing the
chance of the living germs of noxious organisms finding their
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way into the water, there to be nourished by and render
dangerous dead organic matter which of itself might be harm-

less enough. In the event of such an epidemic as one of
.cholera gaining but a first foothold in some parts of the city,
. this consideration would at once acquire a degree of import-
ance scarcely to be overestimated.

18°—Finally, in relation to expansion of the present sys-
tem of water supply for this, city, it is worthy of note that,
both on the score of inorganic and organic matter present, the
water from the upper pumping station on the Delaware con-
trasts very favorably with that from the upper pumping station
on the Schuylkill. Whether this superiority is always main-
tained, or merely represents a difference of condition on the
particular days when our samples were taken, it would require
further examination to decide, though it is not likely that the
difference, on most points at any rate, is one of temporary
character only. '
We remain, sir,
Very respectfully, your obedient servants,
J. W. MALLET, M. D,,
Lrofessor of Chemistry, University of Virginia.
T. G. WORMLEY, M. D,
Professor of Chemistry, University of Pennsylvania.

WM. H. GREENE, M. D.,

Professor of Chemustry, Philad’a Central High Sechool,
Member of Franklin Institute.



TasLe I.

Number of samples

Date of collection..

Collected at.........

Source of water

—~—

—~—

Temperature of water........

Temperature of air......

Clearness or turbidity, as seen in tw,

Color, in two-foot tube..

o-foot tube..... |

I
June 16.

Pum})ing Station,
Shawmont.

Direct from Schuyl-
kill River.

29.5°C.
350

Distinctly turbid;
comparatively
coarse, stspended

articles, consist-
ing to large ex-
tent of fragments
of vegetable deb-
ris, some living
infusoria in ac-
tive motion.

Light yellowish
brown; between
ded par-

Odor when collected

Odor after standing thirty-six hours

Total solids

ticles nearl y col-
orless.
.

Marshy on river;
none in bottles.

Marshy.

127

II.

June 24.
Pumping Station,
Shawmont.
kill River.
27°

i 28°
i Slightly turbid;

‘ notably less 50
than I;

vided; some

ganisms.

Light brownish
yellow.

Possibly less

than I

None.

130

| J—

Direct from Schuyl-

’ coarse particles, |
as in I; some liv-:
ing infusorial or- .
i

marshy on river

suspend-
ed matfer formost !
part finely di-.

1L i
June 20.

Hydrant in Man-
ayuank.

Roxborough Res- |
ervoir. |

|

23.3° |

290 '

Slightly turbid;
muchmoreslight-
ly than II, with
suspended par-:
ticles  like lhose’
in IL

I
Color much asin I,
but lighter.

None. .

Slightly marshy.

124

June 13.

University
of Pennsylvania.

Belimont Reser-
voir.
220

25°

Very nearly clear. |

i Very faint brown-

ish.

None.

Slight, if any.

113

i
‘ i
l June 23,

Hydrant,on

"Tw enly»ﬁrst street.

t I
, Fairmount Res- ;
X ervoir. i
i !
| 24°
23°

I)xalmctly, thom.,h i
not very turbid; i
mainly finely dil |
vided matter;;
SOME COArser sus- I
pended particles, |
including a few

infusorial forms. ;
I

Light brownish
yellow.

[

None.

Resembling sea~

159

June 27,

Hydrant, in
Frankford.

Wentz Farm Res-
ervolir,

22.5°
29.5°

Slightly turbid:
suspended mat-
ter mostly in
state of fine di-
vision, but vis-
ibly granular.

Brownish.

None.

None.

36.5

VIIL.
June 30.

Hydrant, in
Kensington.

Lehigh Avenue
Reservoir.

23.5°

220

Very faintly turb-
“{yj suspended
matter all in
state of fine di-
vision.

Yellowish.

None.

Feeble, resem-
bling decayed
wood,

97




TABLE I—Continued.

Number of sampl

tion

Date of coll

Loss on ignition............

Phenomena on ignition...........eveeeniniiines SN

Chlorine.....
Sulphuric acid (as SO4)..

Organic carbon

Organic nitrogen.............. ceeerrreeesraaneerene R

Sum of carbon and nitrogen...........coccevvenennann.

Combustion
process.

Ratio of carbon to nitrogen..........ccccccrvruennnnnn.
Free ammonia.......ooeeeevvereimmacereeessnesnnsien
Nitrogen of free ammonia......c.ecvveeuenenne

(“A]buminoid ”a ia. .,

Nitrogen of “albuminoid ” ammeonia.........

“Albuminoid”
ammonia
process.

Nitrogen of DItrites.......ccccoevereiiieniineniniiin e

Nitrogen of nitrates...

Total inorganic nitrogen (NH?, NO?, NO3).

Total combined nitrogen (organic + NH3,NO2,NO2)

1.
June 16.
22

Blackens; charred
wood odor; dull
gray when cold.

012
278
.331
1.211

IL
June 24,
31
Blackens; odor of
charred wood,
and possibly
slightly nitrogen-
eous; gray when
cold.
5.
39.87
3.51
.79
4.30

44:1

. .049
.210
173
012
318
379

1.169

III.
June 20.
25.5
Blackens only for
moment; same
odor as I'; residue
gray when cold.
4.5
30.2¢4
2.54
55
3.09
46:1

IV.
June 13.
15

Brown; then black;
faint nitrogen-
eous odor in char-
ring; gray when
cold.

5

42,92

2.37

69

3.06
T34:1

1.359

\A
June 23,
65.5
Brown; then black;
charred wood
odor, somewhat

like caramel; gray
when cold. '

6.5
44.53
4.26
1.08
5.34
3.9:1
.026
.021
.160
132
014
.346
.381
1.461

VI
June 27.
26

Blackens; odor of
charring; white
when cold.

8.22
3.77
.65
442
58:1
Trace.
Trace.
114
094
None.
170
170
.820

VII.
June 30.
33.5

Brown; then
black; odor of
charring; gray-
ish white when
cold.

6.3
19.57
4.06
94
5.00
43:1
095
078
120
099
.051
.031
160
1.100




TABLE I— 00ntmued

Number of Samples........ccovverruniivrereneecineensneeninennes
Date of collection........coeveeiierinniiniiniinicninnnne
Oxygen consumed in one hour........c..ccceveunee
Oxygen consumed in three hours.........ccocuuene

Oxygen consumed in twenty hours........... seee

process.

Oxygen in one hour, as percentage on three...

Permanganate

Oxygen in three hours,as percentage on twenty

Carbon dioxide, c. ¢. per litre...........c..ceuuneee

& "z Nitrogen, “ C
Q 13
a B ( Total volume, ¢. ¢, per litre......ccoovrecverenennee
§ Oxygen as percentage on O+N......ceeeenne.
2. (Carbon AiOXid€urrverermrrernrerrrenes
ot -
a ‘?,o (Ox R (-] 1 P VUSRI
k4
: (Nitrogen ...... saee saserarsnassasssessrenarans
Total by weight, mgr. per litre......... ...........
Hardncss before boiling (CaCO® mgr. per litre)......... !
Hardness after boiling, “ i I

Poisonous metals: lead, copper, arsenic, mereury.....

1.

June 16.

528
724
1.224
72.9
59.1
1.99
4.34
13.25
19.58
24.7
3.94
6.24
16.64
26.82
58.60
50.00

None.

IL.

June 24.

696
904
1.532
76.9
59.0
2.80
5.93
12.30
21.03
325
5.53
8.51
15.45
29.49
55.70
47.10

None.

III.

June 20.

372
445
668

83,6

66.6

333
337

14.00

20.70

19.2

6.57
484

17.59

29.00

5430

52.90

None.

IVv.

June 13.

384
552
780
69.5
70.7
3.03
4.91
11.96
19.90
29.1
5.98
6.91
15.02
27.91
60.00
52.90

None.

V.

June 23.

496
780
1.348
63.5
57.7
3.94
5.04
12,78
21.76
28.3
7.78
7.24
16.05
31.07
54.30
48.60

None.

VL
June 27.
1.136
'1.520
2.088
74.7
72.8
1.59
5.29
12.19
19.7
30.2
3.14
7.59
15.31
26.04
27.30
27.30

None.

VIL
June 30.
.840
1.136
1.632
73.9
69.5
3.06
4.49
11.84
19.39
215
6.04
6.45
14.87
27.36
41.60
41.60

None.




TasLe II.

Number of pl

'5‘ Date of collecti
Collected at............. {
Source of water. . {
Temperature of Water........occeeeeneeeieriecsennrerrans S
Temperature of air

~ Clearness or turbidity, as seen in two-foot tube.
Color in two-foot tube.
Odor when collected.
Odor after standing thirty-six hours.

Total solids, grains per gallon

Loss on ignition, grains per gallon.............couerreenes
Phenomena on ignition.

Chlorine............. teeereesenesnsesasansssnanesssusesentn snsnesssses
Sulphuric acid (as SO4)

Organic carbon [

Organic nitrogen

Sum of carbon and nitrogen............cccoveereneenne !

Combustion
process.

Ratio of carbon to nitrogen..........cccecuvevininns

Frec ammonita.....cocoivieeiriniininncinnees oo

ammonia
process,

“Albuminoid ” ammonia.....

“Albuminoid”

Nitrogen of “Albuminoid” ammonia...........

June 16.

Pumgmg Qtat.lon,
awmont.

Direct from Schuyl-
kill River.

85.1°F.
95°

8.890
1.540

.28
2.243
2646
0616
.3262
43:1
00350
00287
01540
;01246

II.
June 24,

Pumping Station,
Shawmont.

Direct from Schuyl-
kill River.

80.6°
82.4°

9.100
2.170

2.7909
2457

.3010
44:1
00420
00343
01470
Q01211

June 20.

Hydrant in
Manayunk.

Roxborough
Reservoir.

74.9°
84.2°

8.680
1.785

315
2.1168
1778
.0385
.2163
46:1
00182
00147
- .00840

June 18.

University of
Pennsylvan’a.

Belmont Res-
ervoir.

71.6°
71°

791
1.05

3.0044
.1659
0483
2142

.34:1

.00168

00133

01022

00840

V.
June 23,

Hydrant on
Twenty-first St.

Fairmount Res-
ervoir.

75.20
73.4°

11,130
4.585

455
31171
.2982
0756
.3738
39:1
.00182
00147
01120
.00924

June 27.

Hydrant in
*Frankford.

Wentz Farm
Reservoir.

72.6°
85.1°

3.9556
1.820

.21
5754
2639

3094
58:1
Trace,
Trace.

00798

June 30.

Hydrant in
Kensington.

Lehigh Ave.
Reservoir.

74.3°
71.6°

6.790
2.345

1.3699

2842

3500
4.3:1




TaBLE II—Continued.

Number of sample......... PN [T i
Date of collection.............. s ee et !

Nitrogen of nitrites.....ccccocceuun. F U i

Nitrogen of nitrates

‘T'otal inorganic nitrogen (NH3, NO2, NO3).............. ‘

Total combined nitrogen (organic -+ NII3, NO’,NO“)\I

Oxygen consumed in one hour....

° !
g % Oxygen consumed in three hours...........ccc..e.
::f% Oxygen consumed in twenty hours......ccoe.ceee :
E A Oxygen ‘in one{ hour, as percentage on three...
Oxygen in three hours, as percentage on twenty
Carbon dioxide, cubic inches per gallon.......
g Oxygen cubic inches per gallon................... .
; "g ( Nitrogen, cubic inches per gallon.................]
%; 5- Total volume, cubic inches per gallon..........
2 Oxygen as percentage on O -+ N.....c.coeeunnines
g L Carbon dioxide, grains per gallon................ I
A fn Oxygen, “ OO
E_ Nitrogen, w i

]

Total, by weight...covveiirvenecienieneniiiniiecinn,

Hardness before boiling (CaCO?3) grains per gallon)...
“ “

Hardness after boiling “

Poisonous metals, lead, copper, arsenic, mercury......

L

June 16.

00084
01946
02317
08477
03696
05068
08563
729
59.1
5508
1.2002
3.6672
54182
24.7

!

II.
June 24,
.00084
02226
102653
08183
04872
06328
10724
76.9
59.0
750
1.6412
34013
5.8205
32.5
5871
5957
1.0815
2.0643

3.899
3.297

None.

' 1I1.
i June 20.
None.
.02800
.02947
06797
02604
031 5
! 04676
83.6
66.6
L0216
9327
3.8748
5.7201
19.2
4599
.3338

2.0300

3.801
3.703

| 1.2313
1
|
’ None.

IV.
June 13.
.00014
04536
104683
09513
02688
03864
05460
69.5
70.7
8363
1.3589
23102
5.5059
20.1
4186
AB3T
1.0514
1.9537

4.200
3.703

None.

V.
June 23.
00098
102422
02667
10227
03472
:()5460
10436
63.5
51.7
1.0905
1.3949
3.5371
6.0225
28.3
5446
5068
1.1235
2.1749
3.81m
3.402

None.

VI.
June 27,
None.
.01190
01190
05740
07952

10640

4616

7

72.8
4401
1.4641
3.3738
5.2780

30.2
2198
5313
1.0717
1.8228

1911
191

None.

VII.
June 30,
00357
00217
01120
07700
05880
07952
11424
73.9
69.5
K169
1.2427
3.2770
5.3666
275

4228
4515
1.0409
1.9152

2.912
2912

None.




TasrLe III.

Date

Source of water

. - .
Clearness or turbidity as seen in two-foot tuhe..

Color in two-foot tube

Odor,
Total solid

Loss on ignition

Phenomena on ignition

Chlorine.

Sulphuric acid

(Organic carbon

Organic nitrogen

Combustion
process.

Sum of carbon and nitrogen.........cceceeereeenn
(Ratio of carbon to nitrogen........ erreasessnsasass

gFree ammonia...
.

Nitrogen of free ammonia.......cccceevveriinenne

“Albuminoid”
ammonia
process

(“Albummmd" ammonia.. SR

Nitrogen of “albuminoid” ammonia..

I
September 7, 1881...

Cochituate Supply,
Boston, Mass.

Slightly turbid.
Greenish-yellow.
None.

60
10

Small black patches
and rings, odor
slight, no fumes.

3.6

Not determined.

7.20

.66

7.86
109:1

070

255

IL
July 25, 1881.

Croton Supply,
New York City’.

Very slightly turbid
Yellowish.
None.

90
20

Dark lines and
spots, no fumes
odor 'shght ’

.67
Not determined.
3.96
.62
4.58
6.4:1

020
016
150
128

IIL.
July 22, 1881.

Lake Roland Supply
Baltimore, Md. -

Somewhat turbid.
Yellowish.
None.

110
35

Fawn color, no
fumes, odor
faint.

2.33
Not delermined. |

1.67

010
.008
110
091

IV.
August 19, 1881,

Potomac Supply,
Washington,

Turbid.
- Yelowish,
None.
165
95

Dark brown, but
no fumes nor
odor.

1.1

Not determined.

2.20

44
2.64
5:1

D.C.

V.
July 15, 1881.

James River Supply,
Richmond, Va.

Turbid.
Yellowish.
None,
105

20

Fawn-colored rings
on mineral film no
fumes, little odor.

1.17
Not determined.

141
33

055
045
15

124

VI
June 30, 1881.
R
reservoir).
Very turbid.
Yellowish.
None, or very faint.
340
50
Dark layer, with

tendency to con-
centric lines; no

fumes, odor slight

14.5
Not determined.
6.14
.76
6.90
81:1

04
033
3254
268+

VIL
October 12, 1881.

Lake Mich. Sup-
ply, Chicago, 111.

Very slgtly turbid.
-Blue.
None.

160
60
Black rings, with
slight odor.
2

Not determined.

1.40
317

17

45:1




Number of sample.

Date

Nitrogen of nitrites..

Nitrogien of nitrates
Total inorganic nitrogen (NH3,NO2, NO3)........ceeuuu.
Total combined nitrogen (organic- NH3, NO2,NO3)..

o,
go;,;; [ Oxygen consumed in 0ne houT........ceerereceeeene
§ § Oxygen consumed in three hours....... e
=
52 Oxygen in one hour as percentsge on three....
=
Carbon dioxide c.c. per litre.......... cerreenennane |
§' Oxygen “ “«
—g Nitrogen “ “
2 5» Total volume ¢ “
@n
% \Oxygen as percentage on O+ Nu.uw.vvererreinnnne
(3
> . .
'g - Carbon dioxide.
a 'gﬂ‘o Oxygen
o
B INitrogen........
&
\ Total by weight, mg. per litre......... (SRR .

I
September 7, 1881.
Trace.
Trace.

058
718

4.008
5.213
71

2.09
4.73
10.62
17.44
30.81

4,12
6.76
13.34
24.22

TaBLE IIT— Continued.

1I.
July 25, 1881,
018
Trace.
034
654

1.799
2,163
84

1.89
4.67
11.25
17.81
29.33

3.72
6.67
14.13
24,52

IIL.
July 22, 1881.
Trace.

37
378
768

4.93
2.97
11.39
19.29
20.68

9.72
4.25
14.30
28.27

1v.
August 19, 1881.
Trace.
23

3.14
5.27
11.29
19.70
31,82

6.19
7.54
14.18
2791

V.

July 15, 1881.
Trace.
Trace.

045

3.58
4.48
10.63
18.69
29.64

7.06
6.41
13.35
26.82

VI
June 30, 1881.
None.

.08
13
873

2.398
3.142

8.16
3.73
10.99
22.88
26.34

16.08

5.33
13.80
35.21

VIL
October 12, 1881.
None.
Trace
078
.388

264
400

4,27
6.35
1241
23.03
33.80

8.42
9.08
15.59
33.09
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THE CHEMICAL REPORT.

The report of Dr. Leeds, bearing upon the questions both
- of present and future supply, will be read-with great atten-
tion in view of the large and exhaustive labor of the past.
three years in the systematic gathering of information upon
which the final expression of his views is based. The large
number of samples taken and analyzed, and the care and
accuracy with which the analyses were made, free the subject
of uncertainty so far as chemistry is prepared to enlighten it
and must be accepted as establishing the fundamental analyti-
cal facts. The report should be read in conjunction with those
of 1883 and 1884, which it briefly reviews.

The great purity of the flow from the Blue Mountain region,
the high rank of the Upper Delaware waters, and the varying
character and progressive deterioration of the Schuylkill are
clearly established. The flow from the Perkiomen water-shed
is shown to be inferior to that of the Schuylkill itself at
Pheenixville where the main stream is found in its best con-
dition. The increasing contamination of the water thence
downward is attributable in part to the unfavorable character
of the Perkiomen drainage and in part to the inflow of the
drainage of 150,000 people and their varied industries from
Pheenixville to Fairmount. The character of the pollution below
Flat Rock is clearly shown by comparison of the Roxborough
water with that of Spring Garden. The free ammonia has
increased 67 per cent., the albuminoid ammonia 7 per cent.,
and the chlorine, already large in quantity and the recognized
permanent non-oxidizable constituent of sewage, has increased
51 per cent., or from 0.346 parts per 100,000 at Roxborough
to 0.523 parts at Spring Garden. To any one who has
inspected the banks of the river from the upper end of
Manayunk downward this degradation of the stream <will be
no mystery. Notwithstanding this increase in unfavorable
chemical constituents the amount of these present in the Rox-
borough sample is so large that relatively there is but little:
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superiority over the Spring Garden samples, and were the
intercepting sewers completed the conditions would be reversed,
and Spring Garden make a better showing than Flat Rock.

The summing up is, that there is no point in the Schuylkill
river from Pheenixville to Fairmount, where sewage in a more
or less decomposed and noxious condition is not revealed by
analysis to be ordinarily present in the water. That the pres-
ent supply is therefore unsatisfactory as regards quality, and
that unless it can be materially benefited by the exclusion of
sewage, and adration, subsidence, and filtration, it ought to be
abandoned.

Of the two stations, Lardner’s Point on the Delaware, and
Roxborough on the Schuylkill, the averages of 17 analyses in
one case and 21 in the other, show that the latter station has
25 per cent. more Free Ammonia, 6 per cent. less Albuminoid
Ammonia, 1,400 per cent. more Nitric Acid, 33 per cent. more
Nitrous Acid, 5 per cent. more Chlorine, and 53 per cent. more
total solids. These data fully establish the inferiority of the
water pumped to the Roxborough Basin to that pumped to the
Wentz Farm Basin. :

'THE FUTURE SUPPLY.

During the past three years, cotemporaneously with the en-
deavor to improve the existing supply, has proceeded the sys-
tematic and careful gathering of all information bearing upon
the solution of the problem which for a generation has vexed
the public mind, viz.: that of the future water supply of the
city.

The increasing contamination of the Schuylkill due to the
development of industries and growth of population in its val-
ley, the marked diminution in its volume at low stages and
corresponding inability to effect digestion of extraneous mat-
ters—its frequent overcharge of polluting elements, chronic dis-
position to turbidity after rains, and recurring fits of nauseous-
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. ness—have for a long time attracted public attention and claimed
gerious consideration from those charged with special supervision
of the subject. It was however with extreme reluctance that
the public mind could bring itself to contemplate the thought
of abandoning a stream to which the sentiment of generations
was wedded, and of transferring to another source the multiplied
associations that clustered about the Fairmount Works.

It is true that the river itself, like the faithful servant it had
in so many ways proved itself to be, had no disguises and made
open confession of its inability longer to bear its burden and
discharge the duty that had endeared it to the community—but
such is the power of sentiment that until recently it has seemed
preferable to overlook its aberrations and even refuse to recog-
nize the truth of its own confessions. But this could not endure.
Sentiment like its object may become unwholesome, and when
the public interest is clearly shown to require a change it must
sooner or later get itself accomplished.

In 1865 the first coherent and rational project was advanced
by Mr. Birkfnbine then Chief Engineer of the Water Depart-
ment. Upon a sound basis of reasoning, though an insufficient
array of reliable data, he advocated the procuring of a supply
by gravity by impounding the rainfall of the Perkiomen Val-
ley, and until 1883 when organized surveys were instituted,
this proposition held its own through all the desultory and in-
terminable discussions of the subject that accompanied the
growing dissatisfaction of the public and the indifference or
inability of the local authorities to grapple with the problem.
These surveys, having been in constant progress for the past
three years, are mow practically complete. They have been
made with such care and thoroughness as to leave no element
of uncertainty, and directed with such discrimination of needful
data as to have been secured at an extremely moderate cost.
With the completion of some compilation and tabulation the
material prepared can be presently formulated into a final
report for permanent record, but with the exception of some
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minor data relating to estimates, which will not seriously affect
the result, the essential facts are contained in the Annual Re-
ports for the successive years 1883 and 1884, and in the pres-
ent Report for 1885.

The investigation has progressed on three lines co-operating:
with each other—Topographical, including hydrology and
geology, Chemical and Sanitary. In all essential respects the
information is complete and as prepared has been submitted to-
Councils in annual installments, of which this is the final onc.
It only remains, after consideration of the data collected, to de-
cide upon the plan of action and proceed with its execution
- without further delay.

The basis of estimate for supply is that with a present popu-

lation of nearly 1,000,000, and a maximum demand of

100,000,000 gallons per diem, a generation hence the popula-
tion will be 2,000,000 and the demand 200,000,000. The
conduits and other works that have been projected therefore
have a daily delivering capacity of 210,000,000 gallons per
diem due to a diameter of 12 feet and a slope of 1in 6,000.
These dimensions are modified in the conduit from the Perkio-
men to the Lehigh, which augments the supply from the Per-
kiomen and makes up the full amount.
The general map accompanying this Report presents at a
glance the topographical features of the situation, which will be
"briefly described. Philadelphia lies at the confluence of two-
water-sheds from one or the other of which its water supply
must be taken. The Schuylkill has heretofore discharged this.
service, but the accumulated evidence proves that it cannot
even for the present any longer be relied upon unless, by either

great engineering constructions or the rigid enforcement of’

legislative enactments which in the end would prove even more-
costly, the conditions can be radically and - permanently
altered. There remains the water-shed of the Delaware, and.
here two alternatives are presented; one the Perkiomen-Le-
high project, an enlarged modification of the original proposi-
tion of Mr. Birkinbine; the other the Point Pleasant-Water
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Gap project, now for the first time shown by these surveys to
be practicable and comparable in cost with the other.

The former plan impounds the Perkiomen water at Green
Lane and draws the additional amount needed from the Eastern
‘glopes of the upper Lehigh between Aquanchicola Creek and
White Haven. The latter proceeds directly to the Delaware
River at PointPleasant, impounds the Tohickon, with auxiliary
pumping from the main stream, and ultimately extends the con-
duit to near the Water Gap for a full gravity supply.

It will be seen at once that both these projects stretch out
towards -the Blue Mountain region as the future gathering
ground for the water supply of Philadelphia, and in- fact, as
was stated in my report of January 9 upon the South Mountain
proposal, this is the ultimate solution of the problem.

It is from the pure and unpolluted rainfall of these elevated
and desert regions that the community will hereafter drink;
but meanwhile, and until increase of population shall have too
seriously impaired the character of gathering grounds nearer
at hand, the great expenditures needful to draw the entire
supply from those distant sources is shown by the surveys to
be unnecessary for the present and for a period in the future
not definitely determinable.

The projects examined and estimated for other than the
ones above outlined need not here be described. The state-
ment and details of each are tabulated with Mr. Hering’s
report, and while, for the sake of covering the possibilities
with thoroughness and security, attention was given to each,
it requires but brief consideration of their several features to
show that they are inferior in several marked respects to the
two which challenge comparison and decision. While Phila-
delphia might well be satisfied with either of these projects,
my judgment, after full consideration, is clear as to the advi-
sability of selecting the Point Pleasant route.

Without going into specific details which are now unneces-
sary and will be more conveniently discussed in the final com-
11
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piled report, the general considerations controlling my opinion
are these :

For a satisfactory and reliable supply of 200,000,000 gal-
lons per day the difference in cost of the two projects will not
constitute any considerable percentage of the cost of either.

The Tohickon is equal in flow and uality to the Per-
kiomen above Green Lane. To supplement the upper Per-
kiomen it is needful to go beyond into the Lehigh Valley and
nearly double the length of the conduit. 'To supplement the
Tohickon the Delaware river is at hand with its minimum flow
on October 3, 1885, of over 1,500 million gallons. The full
amount required for generations hence can thercfore be drawn
from this point, while in the case of the Lchigh, as the needful
amount augments, its several afluents must be intercepted and
in the end the upper Lehigh itself be taken. I apprehend that
before this result is reached the question of compensating dam-
ages for water withdrawn from other communities will have
assumed considerable complexity and importance, while this is
scarcely to be anticipated in the case of the Delaware river.

By the Delaware route the works are conveniently accessible
by rail and canal at nearly all points. The Perkiomen route
is Jess advantageous in this respect.

The Delaware river above Point Pleasant is quite free from
pollution, having no large towns nearer than 25 miles. The
rocky bed and turbulent flow of the stream are favorable to the
oxidation and elimination of sewage reaching the stream be-
yond that distance. It is largely for these reasons that the
analyses of the Point Pleasant water are so uniformly good.

But aside from this the entire population of the Delaware
water-shed above Point Pleasant, including the relatively popu-
lous Lehigh valley, is less than 59 to the square mile, which
may en passant be compared with the 176 to the square mile
in the water-shed of the Schuylkill. Unless unexpected de-
velopments shall occur in the Delaware valley it appears un-
likely that its population will so augment as to seriously impair
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the purity of the water within any clearly assignable period;
and when this shall occur, and it become needful to reach at
last the Blue Mountain elevations beyond possibility of con-
tamination, the Delaware route is more favorable than the
other by reason of convenience of access, with little to choose
in the end between the final gathering ground in the two cases.
In fact if it be desired branch aqueducts can readily be con-
structed to intercept the flow from both.

The following is the result of the prolonged chemical investi-
gation of the subject, as given in Dr. Leeds’ final report :

“In the selection of a new water supply for the City of
¢ Philadelphia, the Blue mountain tributaries of the Delaware
““and Lehigh rivers arc to be preferred before all others.  And
“whilst of the Delawarc river waters that of the Water
“(Gap is entitled to the first place, that gathered at Point
¢ Pleasant is uniformly wholesome, and of satisfactory purity
“and quality ?

These opinions; derived from the alchemy of the laboratory,
are fully confirmed by the topographical and sanitary data.

I have thus briefly discussed the subject, and indicated
what, in my judgment, the facts justify as the best conclu-
gion. In the final compilation of all the reports to be submitted
for record, the full data will be tabulated, but the general facts
will not be altered thereby.

In closing this portion of my report, I may he permitted to
express a hope that in the future Philadelphia will better
understand her actual rank among modern communities, and
more fully accept the moral responsibilities attaching thereto,
than has been indicated in the past by her indifference to and
neglect of several aspects of civilization which are imperatively
demanding recognition. Her adherence to a muddy and be-
fouled water supply, retention of cobble-stone pavements, in-
difference to a proper system of sewerage and neglect of the
laws of sanitation, constitute, in effect, moral misdemeanors
unworthy of a community which, in intelligence and true
worth, and the wide distribution of means of comfortable liv-
ing, is without a superior.
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The following comparative table is appended to give a
general view derived from numerous analyses in each case of
the qualities of the water examined :

Comparative Table of Analyses of Delaware and Schuylkill
Waters, in parts per 100,000.

: ! i
Point + Frank-  Rox- | Spring Creen Lane,

Pleasant. ford.  borough. | Garden. Pel; ’m’::; nj: P}:'?ﬁ]el.x i
T B o
Number of samples..... 44 17 21 | 59 13 17
b
Free ammonia........... i .0028 00385 0048 : 008 0043 . .0035
Albuminoid ammouia% 00988 I 01490 o 015 015 0097
Nitrous acid.....cceee.n. ; 000022 .00604 0006 | .0006 000176 ’ -00012
Nitric acid....vuuvuneeeenns 5 2543 328 435 I 39 . .36 i .369
Required oxygen.......| 315 .308 229 | 22 293 ! 188
ChIOTine ..vervvenseevennn 1 2660 329 316 . 523 390 324

Total solids.......ceeenns ' 6.88 | 8.30 12,67 11.95 . 9.88 | 13.32

SOUTII MOUNTAIN WATER COMPANY.

In seeking to comply with the instructions of Councils to
prepare a report for their information upon the proposal of the
South Mountain Water Company submitted to Councils in
October last to lease the water plant of the city for a period
of fifty years, and to construct certain works designed to
secure an ample and satisfactory supply, it was manifestly
necessary to form some estimate of what would be the future
population of Philadelphia and the requirements of the water
service for half a century in advance. For this purpose
recourse was had to the data contained in the report of the
United States Census for 1880, and the results are given in
the tables accompanying the report.

The immediate result of this inquiry as tabulated in the
columns of population and supply per diem was to demonstrate
the fact that the proposed conduit from Philadelphia to the
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Delaware River at Point Pleasant, with a daily delivering
capacity of 210,000,000 gallons, would become inadequate' to
meet the requirements of the City long before the expiration
of the period named in the Company’s proposal.

By 1920 upon the moderate computation of demand, an
average supply of 215 or 220 millions would be needed, with
maximum in summer considerably in excess of this, so that
from about 1910, on an increasing shortage would probably
be experienced.

This in fact was to have been anticipated, for the reason that
the Department in deciding upon the data for the future sup-
ply bad gone no further than an estimated doubling of the
population in say 30 years—and the work projected, the pub-
lished plans of which the South Mountain Company berrowed,
made provision for this period only.

I therefore recommended that if the lease be made, addi-
tional constructions should be provided for, and that the Com-
pany should be required to construct a second conduit before
the first should prove unable to meet the demand.

I also recommended that inasmuch as the City at the ter-
mination of the lease, in about 1940, with a population of
nearly 3,000,000, would then require a daily supply of say
400,000,000 gallons, the condition be made that before con-
veying the works back to the City the Company should con-
struct from Point Pleasant to near the Water Gap, a conduit
capable of transmitting by gravity the amount above named,
and by this means turn over to the City a complete gravity
supply in satisfactory and adequate condition.

In the discussion of the proposal before the Water Commit-
tee I also called attention to the desirability of securing a
satisfactory guarantee from the Company as to the quality of
the water, and a stipulation that should it, for any at present
unforeseen cause, be impaired in purity below a proper standard
of wholesomeness, the Company should be required to take
such measures as might be requisite to restore and maintain
its satisfactory condition. ’
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The figures that must be considered in an estimate of half
a century’s growth for an American city, are so formidable as
to bring clearly before the mind the magnitude of the ques-
tions at issue and the importance of the utmost vigilance in
making provision for the future.

As this investigation, involving considerable labor, covers a
much longer period than, so far as I am aware, has hitherto
been attempted, and as the data relating thereto may be
found of interest in other directions, they are briefly summarized
in the following tables.

The figures in the several columns are the percentages of
increase in population during successive decades, these per-
centages being computed upon the basis of the population in
the initial year of each decade as shown by the census of that
year. Selection was naturally made of those communities
having certain geographical and business relations with Phila-
delphia and whose statistics therefore would be useful for
comparison. The data for the seaboard States are given for
the last decade, and those for Chicago and Cincinnati are
included as of interest—the former in particular exhibiting
the most phenomenal growth known to history.

The first fact apparent from this table is that the population
of the United States at large has increased at a quite uniform
rate in each decade, with the exception of that covering the
war of 1860-1864, the average for the whole being nearly 83
per cent. In other words, the population of the country has
much more than doubled in each generation of thirty years.

The urban population, on the other hand, exhibits greater
variation in rate, and on the whole, has an average increase
of 66 per cent.—double the general one. The result of this
tendency to concentration, as manifested from the beginning,
is illustrated in another way by the statement that whereas, in
1800, but 4 per cent. of the population lived in cities, the per-
centage increased so that, in 1820, 5 per cent. of the popula-
tion was urban; in 1830, 6 per cent.; 1840, 8 per cent.
1850, 12 per cent.; 1860, 16 per cent.; 1870, 20 per cent.

.
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Table showing increase in population during successive decades,
by percentages on population of initial year of each decade,

compiled from Census Report 1850.

1800 . 1810 1820
to ! to to
"'1810. | 1820. ' 1830,

to

TUnited States........c..... 36 | 33 84 33
Urban population......... l 69 33 82 68
Pennsylvania......... verenee 34 29 29 28
Philadelphia ........ceeueu.. i 37, A 40 54
New York State............ .63 | 43 010 2
New York City.......... : 5 | 28 i 6, 50
Brooklyn.................. B )
New Jersey.......coceeveeenne 16 13 16 17

Jersey City..

Newark.....

Massachusetts.. - 1mooro2
Boston............. cevreeeneennt 14 29 42 | 54
Maryland ...oceeerevecveennes ‘'n 710 5
Baltimore........coooveieenies ceriennes trieeies reeeenes e
ORIO c.evviirinines ervirnries cevennes ceanne 61 62
Cineinnati......ovveeeiveens ceeniveee e 65 33
Illinois............ JRORRRRRRI RN 185 202

CRICAZO.c.eeerretiiisiniieies ceeteene caitins srebieres ervenes

Rhode ISland.......cccceie vevnninee covienes corens

Conmectictt..... coceveieis vvrvnenn vevveenne v e teeten srees hasseene seeseees
Delaware ..........oouuee eree ceeesnies sessanens
VArginia. oo cnveiiiiniiis v s e v e

North Carolina.

South Carolina......... resnes beserees revereees seeeses e errenene
GEOTZIR c.evverearecereeesreranes reees e e eaes rereree sreaeres
Florida ........... ererrenees sessnenes o crsen ceeeanee aenes seseenes  ereeenne ceeesne

1230

1840 1850 1860
to to to

1840. 1850, 18G60. 1870,
36 36 23
99 76 59
31 26 21
58 s 19
27 25 13
65 58 16
190 100 47
31 37 35
186 105
34 46
35 21 18
51 33 40
24 18 14
.................. 26
30 1% 14
95 B3 20
79 101 48
330 235 142

46
32
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and in 1880, 22} per cent. of the whole population—or nearly
thirteen millions out of fifty millions—were living under muni-
cipal rule. '

As a corollary, it follows that cities increase more rapidly
than the States to which they helong.

The figures for the five principal eastern cities for the decade
1870-1880 are—Boston 43, New York 28, Brooklyn 43,
Philadelphia 26, and Baltimore 24 ; and, for the States, Mas-
sachusetts 22, New York 16, Pennsylvania 22, and Maryland
20. The average rate for these cities for the last decade is
33 per cent., and for their States 20 per cent.

It will be observed that the rate of increase in these sea-
board centres is greater than that of the United States at large
in the same decade; and this growth has occurred notwith-
standing the predominant agricultural interest, the westward
tide of emigration and the enormous development of the west-
ern areas. As the statistics of other countries exhibit the
same rapid increase of urban as compared with rural popula-
tions, it is manifest that the concentration of people into closely-
packed communities is taking place in compliance with a
general politico-economical law, which it is foreign to the
present purpose to discuss, but which must be recognized as a
continuing and permanent influence, suggesting the vital im-
portance of wise and provident anticipation of the future and
its, as yet, scarcely comprehended requirements.

If the rate of increase for the last decade (which is less than
the average) be continued, the country will contain in 1910
over one hundred millions of people, of which some thirty-five
millions will be residents of cities.

It is obvious that while the problem of Federal and State
Governments will assume formidable proportions, that of pro-
viding for the practical administration of the extremely com-
plex interests and relations of municipalities will offer still
greater. and more rapidly increasing difficulties, with the dis-
advantage that no satisfactory system or model has yet endured
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the test of practical operation, or even been determined upon-
It is likewise clear that the regulation of the intricate business
interests of an aggregation of one or two millions of people
should no longer be controlled by haphazard or confused
methods, or entrusted to incapable and unfaithful hands; and
that in future, the services of the most competent and trust-
worthy men that can be procured, untrammeled by considera-
tions other than those of their special charge and responsibili-
ties, will be found indispensable to the safe conduct of the
enormous interests concerned.

The State of Pennsylvania has steadily held its own and
occupied the second place in the list of States with the excep-
tion of 1810 and 1820, when Virginia was falling from the
head of the column and New York was taking her place.
Philadelphia has shared the prosperity of the State, and be-
“tween 1800 and 1880 exhibited an average increase of 37 per
cent. against 28 per cent. for the State.

The population of Pennsylvania for the successive census
_ years is given in the following table, with the estimated popu-
lation of Philadelphia for comparison :

Pennsylvania. Increase, Philadelphia, Increase,

’ per cent. estimated. per cent.
1800 602,365 34 1880 847,170 25
1810 810,091 29 1890 1,059,427 21 |
1820 1,047,507 29 1900 1,313,689 23
1830 1,348,233 28 1910 1,615,837 22

Average.
1840 | 1,724,033 34 Ave2r6age. 1920 | 1,971,321 21 L7 a1
1850 2,311,786 26 1930 2,385,298 20
1860 2,906,215 21 1940 2,862,357 19
1870 8,521,951 22 1950 3,406,215 18
1880 4,282,891 ! 1960 4,019,322
|

The State acquired one million population in 1820 and four
millions in 1880—a period of 60 years with an average rate
of increase of 26 per cent. The City, according to the esti-
12
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mate, will have one million in 1890 and four millions in 1960
—a period of TO years with an average allowed increase per
decade of 21 per cent.

As Penngylvania possesses a greater store of natural wealth
in coal, iron, oil and gas than any other State, and as Phila-
delphia is her commercial metropolis with exceptionally favor-
able conditions of accessibility, climate, geographical position,
varied industries and ample room for expansion, it is evident
that the estimate of her future population and needs errs, if at
all, on the side of conservatism and moderation, and that in all
probability the actual requirements of the future will be in ex-
cess of those—large as they appear to be—which the estimate
calls for.

CoMMUNICATION BY THE CHIEF ENGINEER TO THE CHAIR-

MAN OF THE WATER COMMITTEE ON THE PROPOSAL OF"

THE SoTTH MouNTAIN WATER CoMPANTY.

Philadelphia Water Department.

Philadelphia, January 9, 1886.
TuoMas GrEEN, Esq.,
Chairman of the Water Committee :

S1Rr :—The proposal of the South Mountain Water Company
for the future supply of the City, heretofore presented to
Councils, was by resolution referred to the Water Committee
for consideration and report, with the further requirement that
the Chief Engineer of the Water Department prepare a state-
ment with regard thereto for the information of Councils. In
compliance with this requirement, I beg to submit the fol-
lowing:

The investigation antecedent to the consideration of this or
any other project for the future supply of the city involves the
determination—

First—Of the condition of the present supply as to quantity
and quality.
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Second—Whether the present supply is capable of such
modification as to enable it to meet future requirements ; and,

Third—What are the possible projects fulfilling these re-
quirements from among which selection can be made of the
most favorable.

The Water Department since the spring of 1883 has been
actively engaged in gathering information upon these points
from every available source, the conduct of the work and the
methods employed being such as to ensure accurate ascertain-
ment of fact, and constitute the basis of a secure judgment and
reliable action in the future. The results of this investigation
as it progressed have been submitted to Councils in the Annual
Reports of the Department for the years 1883 and 1884, and
the continued work of the last year, 1885, tends only to con-
firm the information therein contained. I assume therefore,
that no elaborate discussion or repetition of these statements
is called for in this paper, and the present condition of affairs
may briefly be summed up as follows :

It is unnecessary to enlarge upon the defects of the present
supply. They have been fully set forth in the Department
reports, and are matters of everyday experience, general dis-
satisfaction, and serious detriment to public interests of great
value. In respect both of quantity and quality, improvements
are imperatively demanded in the interest of the common
prosperity, safety and convenience. While certain outlying
districts such as West Philadelphia, Frankford, Manayunk
and part of Germantown, have sufficient for their needs, the
city generally is badly served. Throughout the compact and
wealthy region south of Vine street the pressure is light, the
supply inadequate, and the basins hold but two days’ storage.
For the extensive and rapidly developing area from Vine street
northward to Lehigh avenue, bounded by Broad, Jefferson,
and Ninth streets. there is no storage whatsoever, and the
supply to thousands of dwellings and hundreds of manufac-
tories is wholly dependent upon the continuous action of the
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pumps drawing directly from the river at the Spring Garden
Station. The heavy manufacturing district of which Ken-
sington is the focus draws its supply through miles of 6-inch
pipes and is quite insufficiently served.

For the amendment of these defects, so far as quantity is
concerned, the construction of adequate storage basins, the
laying of new mains, the renewal of old and the procurement
of new plant would suffice for the present, but the defects of
quality would still remain.

A good water should be soft, clear, cool and sparkling, and
without deleterious matters in solution or suspension; but
aside from the intrusion of sewage and other waste matters,
the Schuylkill is hardly ever clear, and is frequently turbid
by reason of the freshets which bring down large- quantities
of mud and silt in suspension. This sediment destroys the
appearance of the water, discourages its proper uses, clegs the
pipes, interferes seriously with industrial processes requiring
clear water, and generally causes great public dissatisfaction
and disgust. To remedy this evil, extensive subsidence and
filtering basins, or rather appliances, of some sort, are indis-
pensable if the pipes are to be kept free of deposits and the
water delivered in an acceptable condition, and the cost of
such plant, even with the. present limited supply, would be a
heavy item.

- In addition to these objections however, there are general
considerations which are decidedly adverse to future depend-
ence upon the Schuylkill. The Schuylkill Valley is an indus-
trial region destined to contain a dense population, and the
‘river is the natural carrier of all of its fluid and much of its
solid waste matters. To exclude these, legislative enactments
would in all probability be entirely futile, and engineering
constructions, such, for example, as capacious intercepting
sewers along both banks and up each affluent, would be
necessary. Another important fact is that the low water flow
of the Schuylkill has seriously diminished in the last sixty
years. It is now less than double the summer supply to Phila-
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delphia, and in the absence of costly storage dams in the val-
ley, will presently prove insufficient. For all these reasons
the engineers who have investigated the subject, have.con-
cluded that ultimately the abandonment of the Schuylkill as
a source of supply will be imperative.

Speaking generally, Philadelphia must look to the moun-
tainous region constituting the upper drainage areas of the
Lehigh and Delaware Rivers for its source of supply, and
the investigations by the department in 1883, 1884, and
1885, tend to show that on the whole, two projects may be
regarded as fairly adequate and practicable: one, to connect
the upper Lehigh by conduit—down the Lehigh Valley and
thence across to Green Lane—with the upper Perkiomen and’
so secure a gravity supply of undoubted purity and prebably
sufficient quantity ; the other, to strike across from Philadel-
phia to the Delaware River at Point Pleasant, establish there
a provisional pumping station with a storage basin in the
Tohickon Valley, and ultimately extend the conduit upward
for a gravity supply from near the Water Gap.

The final comparative analysis of these two projects cannot.
at present be made, as the land damages are not as yet fully
determined. The Delaware project has the advantage of less.
distance, greater simplicity of detail and directness of result,
with ample capacity for future enlargement, drawing from the
living waters of the Delaware while in full flow. The Lehigh-
Perkiomen project will impound the pure and unpolluted rain-
fall of the mountains, far above the possibility of contamina-
tion, while the dams and conduit will be of greater length-and
complexity of construction, with perhaps less security of
maintenance. The cost in the two cases will probably not
differ by any large percentage of the total of either.

The South Mountain Water Company was originally pro-
jected to take its supply from the Perkiomen Valley, but the
facts set forth in the Department reports indicate that ulti-
mately the Perkiomen water-shed alone will prove inadequate,
and the Company has therefore shifted its ground and boldly
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adopted the Delaware project as outlined in the 'Departm_ent
reports.

The proposal of the Company, so far as the engineering
features are concerned, make these reports the basis of its
project and estimates, and there is no reason to doubt that if
the works are properly constructed and managed they will
furnish an ample and satisfactory supply for a generation to
come. The estimated cost and time of construction of the
works as proposed are approximately correct.

The $5,000,000 to be expended for reservoirs, new mains,
replacing old mains, etc., if properly applied, will suffice to
complete the East Park reservoir, the Cambria basin, enlarge
the Mt. Airy Basin, equip the city with proper pumping and
supply mains, and in general place the pumping and distrib-
uting plant within the city limits in a satisfactory condition.

Al these works are now needed, and will be necessary, what-_

ever may be the source of supply.

The stipulations as to the time of payment of the $5,000,000
make the last installment payable two years and eight months
after delivery of lease, while the Company undertakes the
completion of the conduit, etc., within two years and a half
from the same date. It would be well to secure the completion
of all these works at the same time, and safer to estimate a
period of three years from delivery of lease for completing the
new basins and conduit.

So far as the engineering questions for the present and im-
mediate future are concerned, I have no further suggestions
to make, and I do not suppose that Councils require me to
discuss questions of city finance nor to advise as to the gen-
eral policy of making the lease as proposed or modified. Un-
less specially called for, these matters lie outside my functions
as the Chief Engineer of the Water Department; but in
order to aid the Committee in the consideration of the subject,
I have prepared the accompanying tables.embodying the
results of careful study of official records and much com-
putation.
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TasrLe II.

|
Y ear. ’ Population of Philadelphia, as Estimated by Board of Engineers in 1876,

880,000
. 1,175,000
. 1,500,000
1,840,000

Tasre III.

Year. ) Population of London.

959,000
1884...eiiiiiee vevanens et e e e e s e e e ee b sabesaatsesa e eerareee e 4,000,000
: Rate of Increase, 20 t0'16 per cent. per Decade.

1884.....cuueeee : Actual INerease........ceieeeiiiiniiirinienieiniisinsesiesnennns reeesuene . 70,000

i Rate per Decade...... eteesnntserecsrinienensens 1734 per cent.

TasLe IV.

“

Daily Supply, per Head, from Annual Report, Water Department, 1884. Gallons,
BOSTOMaru.ververeresersrerssesssstsssessresessessesesessentereessenene e erenerebenarien RS 90
BUIFA0 «.veveevvenrnescennecneerneneesesesensennaseesaes ettt sttt et e st beerebenaes 130
LCRICAZO. ceevriveeieceeienierirre e e e 121
DELIOIE weveuviviiiiiiiiiiiiiit e st ba s et e 144
MIlWAUKEE. ....uveriirnriiiecitiesienieieesibanstese et e s esaaeeaes [ 106
NeW HAVEN.cuviiiiiiiiuiiiiiiiie cntiee ettt st eae et s s s aestesibs e e n s s sebensnsanenns 100
NeW YOrK...ooooiiuiiiicriinieniiini it sessssnsssnaassnas 90
Pittsburgh .......eeiieennns G U 186
Troy ...... : 100
Washington 165
Wilmington-........... et 103

TaBLE V.

Total Expenditures, per 1,000 galloDS....cccevurreeiiriinmnneiiiiiisnecrsssascsnssssiossse sosseses 9 Ct8.
Total Receipts, “ “ e Tects.

Interest on Loans, “ B vesernsessennnes 1 €L,

Profits on Business, * RSN 1 ct.
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TaBLE VI.

Philadelphia. I London,
1884, 1884,
Populati 956,000 4,000,000
Daily Supply, per Head. Average:.......... RN e 73 gals, 3744 U. 8. gals.
Total Daily Supply. Average............... [ 69,658,969 150,000,000
. Total Expenditures per ADDUM. .....ccevvemmmercrensseenees|  §1,072,000 | §2,450,000
Expenditures per Thousand Gallomns...........ccoovervcrceens] 455 cents 1 4% cents
Expenditures, per Head.........ccovrertimnncnnceinicannennnnn : $1 12 ! 61 cents
Total Receipts, Per ANNUML....cocvuecreeiinerrenineeninrernnnenns $1,792,486 $7,000,000
Receipts, Less Expenditures evebeneen e emse e £720,000 1 $4,450,000
Receipts per Thousand Gallons........coceeee voeeseenienenes l 7 cents. i 1214 cents
Receipts per Head.....cccovnieeiiiiiininineiinenistunnininneiennnne $1 87 ( 8175
Profits per Thousand Gallons 2& cents { 724 cents.
Profits per Head eeesreee et e e TScents | 8114
Pumping Engines. NUmDbeT.....ccoveeinriiemiiienscsneneeens 25 i 143
Filter Beds. B rveeeerersencsnatenaesesnnsasnsents aas None ‘ 93
Subsiding Reservoirs. “ ... [, None 54
Service u «“ t 9—Area 37.7 A | 49
Capacity of ¢ U. 8. GallonS...ccueeeriuenuenneinnennnns 195,524,522 ‘ 1,733,000,000
Capital Invested ‘ $15,000,000 ! $66,000,000

TasrLe VII.

Estimated Income of City, Under Proposition to Divide Ez-
cess Over $2,000,000.

Year. Revenue. City’s Income.

1886...... $1,900,000

1887 1,966,750

1888, 2,033,500 |........... reeeneseensnnansreseans $16,750
1889 2,100,250 ...oveeeenes . 50,125
1890 2,167,000 . crsesiesnnnssneennnees 83,500
1900...... 3,000,000 |evuvoreeureerermriressnssenieerennss 500,000
1910..c0ensereevenreseeeneernene . 4,111,000 oo eeeereenaens e seneas 1,055,500
1920....eeeeereneniennnnnene R — SRR reeeee 5,500,000 | ooeoirienrrieerienerensciaaenns 1,750,000
1930 7,300,000 ...... ereeereeneennna cveaes eneee 2,650,000
1940 9,500,000 |..... cereermeensseensne e ssnassnes 3,750,000

13
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The data of the future as to water supply depend primarily
upon population, and Table I therefore, begins with a care-
fully considered estimate. The first column gives the initial
year of each decade; column 2, the population.of that year;
and column' 3, the percentage of increase for the ensuing
decade. The average rate of increase between 1800 and 1880
is 37 per cent. per decade; the greatest being 58 per ceut.,
for 1840 to 1850, and the least 19 per cent., for the period of
the war—1860 to 1870.

In estimating the increase for the period following 1880, I
have taken into consideration the preceding average rate and
made allowance for the gradual diminution in the rate of in-
crease as the population augments. The estimate is conserva-
tive and will, I think, be found fairly reliable. ~ For compari-
son, Table IT gives the estimate made by the Board of Engineers
in 1876, whose figures are somewhat larger than mine. As
an additional check, comparison is made with the data of
London, in Table III, a city resembling Philadelphia in many
material characteristics. London quadrupled its population
from one to four millions between 1800 and 1884, with-an
average rate of increase per decade of from 20 to 16 per cent.,
and in 1884 the increase was 70,000.for the year—a rate of
17% per cent. per decade. It will be observed that Philadel-
phia has now the population of London in 1801, will attain
her two millions in 1920 and her four millions in 1960, and
be then increasing at the rate of 17 per cent.

Column 4, of Table I, gives the daily supply per head of

population, which rapidly augments from decade to decade. -

This increase has in Philadelphia taken place notwithstanding
that for many years the supply has been deficient, and indi-
cates the absolute necessity for extensive betterments of the
water service if the public demands are to be met. ~The in-
creasing consumption per capita, as I have indicated in the
Department reports, arises largely from a desirably freer use
in the household, and, in especial, from the establishment of
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numerous industries such as breweries, morocco factories, dye-
houses and others to which an ample flow of good water is
indispensable. For the future, on the assumption that the
useless waste of water will be controlled, I have allowed a
moderate gradual increase of 10 gallons per head in successive
decades. That these amounts, though far beyond our present
means, are not excessive, Table I'V is given to show the supply
to several cities for the years 1883 and 1884, which in some
cases have been since increased. Boston and New York
furnish 90, Troy and New Ilaven 100, Wilmington 103,
Milwaukee 106, Chicago 121, Buffalo 130, and Detroit 144
gallons per head. Washington has little business, but uses
water freely for flushing and ornamental purposes at the rate
of 165 gallons, while Pittsburgh takes it gluttonously at the
rate'of 185 gallons per head. Philadelphia in 1884 furnished
78 gallons per head.

Even with proper provision for the restriction of waste,
Philadelphia will need in 1910 not less than an average of
100 gallons per head per day, and in 1940, 180 gallons with
maxima 25 or 30 per cent. greater. As this year closes the
decade during which the South Mountain Water Company’s
lease, if made, would terminate, I have stopped the computa-
tion at that point.

Column 6, Average Daily Consumption, is derived from
Population and Supply per head, and owing to the increase of
both, shows a percentage of increase greater than either.

In 1920 the city will need an average daily supply of not
less than 215 or 220 million gallons, an amount in excess of
the capacity of the proposed eonduit to furnish, and before
that date it will be necessary to make provision for increasing
the plant. I therefore recommend that, since the lease, if
made as proposed for a term of 50 years, would in 1920 still
have 16 or more years to run, additional stipulation be made
therein for the duplication of the conduit from Point Pleasant
to the city before the demand shall have outrun its capacity
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and for the final extension thereof to the Gap, with sufficiens
capacity to supply both the new and old conduits, or a total
of at least 400,000,000 gallons per day, which amount will
not be much in excess of the probable demand at the expira-
tion of the lease. '

With regard to the annual revenues to be anticipated there
is naturally considerable uncertainty, but it is found from ex-
amining the records of the Department that a remarkable cor-
relation has heretofore existed between total supply and total
collections.

Whether the calculation be made for the entire period since
consolidation, for separate decades or even for individual years,
the gross collections average as nearly as may be 7 cents per
thousand gallons furnished. Assuming that what has been
true of the past generation may be used as a basis of calcula-
tion for the ensuing one, the figures of Column 9, Annual
Revenue, are readily obtained, and the receipts being con-
sidered by this method as a direct function of the supply the
percentage of increase is the same for both.

These data however cannot be accepted as furnishing an
absolute calculation of revenue. They are obtained by allow-
ing 7 cents uniformly for every thousand gallons delivered ;
but it is quite certain that Philadelphia, which now makes
little public use of water for sanitary purposes, will be com-
pelled in the future to use considerable quantities in flushing
sewers and other much needed requirements of a similar
character, and the receipts per thousand gallons used will be
correspondingly diminished, although to what extent it is use-
less to speculate. I am of opinion, also, that a special manu-
facturers’ rate should be made for all consumers above a
certain amount, such rate to be less than the average general
one, or say 5 cents per thousand gallons. '

The essential fact, of course, remains that the water will be
needed and must be had in any event, and can be procured
only by large expenditures.
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Enthusiastic people have asserted that water should be as
~ bountiful and free as air. This is now, in fact, the case, if
one choose to go and get it; but the important difference be-
tween the two fluids is that air penetrates everywhere, and
delivers itself at all elevations free of charge, while water
seeks the lowest level and has hitherto refused to flow up hill
except upon compulsion. This involves expenditure of power
and consequently expenditure of money, which some one must
pay. ,

Column 11 is added to give the revenue per annum per
head of population and to show how the growth of population
and industries furnishes a large income at a small cost to the
individual.

As the total daily supply increases in a higher ratio than
the population itself, the cost per head naturally augments;
but this average cost does not involve increased cost to indi-
viduals, and arises only from distributing the large payments
by wholesale users.

Table VII is a calculation of the income to the city under the
arrangement proposed by the Company of dividing the surplus
revenue over $2,000,000. It depends upon Column 8, of
Table I, and is of course subject to any changes that may be
made therein. :

Table VI furnishes some comparative statistics of the Phila-
delphia and London water supplies for 1884. Our allowance
per day was 73 gallons against 37} in London, The expen-
ditures per thousand gallons were for Philadelphia 475 cents;
~ London, 4} cents. Receipts per thousand gallons: Philadel-
phia, 7. cents; London, 12} cents. Gross profits: Philadel-
phia, 215 cents; London, 7% cents. London has $66,000,000
invested in water plant; Philadelphia, $15,000,000, approxi-
mately distributed as follows :

For pipes, valves, stops, €tC.....ceveirireiiinnieiineiininennn, $8,000,000

For reservoirs, buildings, and grounds..........c..c.ceeeune 5,000,000
For machinery, etc......oeevuviiieiiiiiniiiiiiiinniiinn, 2,000,000
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Table V is a summary of the average operations of the -

Water Department since 1854, to include 1884. Comparing
total expenditures, for all purposes, with total pumpage, the
cost of the service, as heretofore managed and controlled by
the city, has been about 5 cents per thousand gallons, which
added to the interest charge on water loans, estimated at 1
cent, makes a total cost of about 6 cents, and compared with
the average receipts of T cents, shows an apparent profit of
about 1 cent per thousand gallons delivered, omitting interest
upon the original cost of the plant.

The total receipts since consolidation, to include
1884, were............ $28,762,807
Total expenditures 19,052,009

Shewing an apparent profit of..........cooouviee $9,710,798

in thirty years, all of which has been turned into the City
Treasury to the general account.

As a matter of public policy, I am convinced that the rev-
enues of the Water Department should not have been taken
from it and expended for other purposes, and since my induc-
tion into office and close acquaintance with the needs of the
service, I have earnestly contended that there should be no
excess of receipts over expenditure so long as need existed for
betterments. With a completely satisfactory service estab-
lished, and this the city has really never known, there would
still remain the inecvitable necessity for anticipating future
needs, in order that the prosperity of the city, from that cause
at least, should not be checked.

In my report for 1883, pages 29 and 30, I stated as fol-
lows:

“Whatever may have been the causes of the extraordinary
‘“and prolonged neglect and consequent dangerous decadence
“of a service established for the benefit of the citizens, and
“holding such intimate relation to the comfort, health, and
“ prosperity of the entire community, the above statements,

.
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" “from the records of the Department, make it sufficiently evi-
“dent that a lack of funds, properly and equitably applicable
‘“to its necessary support and enlargement in proportion to
“the growth and requirements of the city, was not among
“them. It is probable that investigation would, without
“much or any difficulty, discover these, and establish their
“close connection with certain erroneous principles, misdi-
“rected economies, and radical defects of administration.

“The business of supplying water to the citizens is no
‘“necessary municipal function or obligation. It might, with
‘“ entire propriety, have been relegated, as in many large
“cities, to a chartered company, with careful stipulations as
“to the percentage of profits, and rigid provisions for penal-
“ties in case of inadequate or unsatisfactory service.

“The city, however, has voluntarily chosen to engage in
“this business on its own account, and by ordinance has
“created a monopoly by forbidding others to compete therein.
“This assumption of an extraneous function cannot, however,
“relieve the city from the natural and equitable obligations
‘“thereby incurred, but. on the contrary, imposes additional
“and weighty responsibilities. -As a vital need, whether for
“daily domestic uses, for manufacturing purposes, for protec-
“tion against losses by fire, or for the conservation of the
‘ public health, there is no requirement which approaches in
“urgency the demand for an ample supply of wholesome
“ water, and yet, as has been shown, the city has permitted
‘“the service to languish, until not only is the quality of the
“ water unsuitable and-its quantity insufficient, but there was
“danger that a large portion of the city would be deprived of
“its supply altogether.

“The appropriations for necessary improvements were with-
‘“held year after year, while the heavy annual surplus collected
¢ from citizens was used for other and less important improve-
‘ ments. :

¢TIt would seem clear that until the water supply of Phila-
“ delphia is such as a city of one million souls—the second in
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“ population and the first in manufacturing importance in the
¢ United States—should have, there can be no application of
‘ the water revenues so just and so judicious as their expendi-
“ture for the imperative requirements of a service upon which
‘the well-being, comfort and prosperity, individually and col-
¢Jectively, of the community, is wholly and without alterna-
“tive dependent.”

In the report of 1884, pages T9 and 80, I stated :

¢ The creation and maintenance of a system of water supply
‘“to a great modern community is practically a never-ending
¢“problem. The neecds of each generation so largely transcend
‘ not alonc those of the preceding one, but even the estimates
“which could then have been formed of the future require-
“ments, as almost invariably to exceed reasonable anticipa-
‘tions and far outrun the capacity of the existing construc-
“tions, even with considerable additions from time to time.

“The real difficulty due to this cause is the unceasing
“ watchfulness and prevision needful to give timely warning
“of the approaching-inadequacy of the existing plant, and the
“resolution and persistence demanded from those charged
“with the special responsibility in constantly presenting and
‘“urging the requisite modifications and enlargements.

“The intimate relation of water supply to the public health
““and other material as well as moral interests of the very first
“ importance, need not be enlarged upon. It is second only,
“if second at all, to the protection of life and property, with
“both of which, in fact, its connection is of the closest. The
“adequacy and satisfactory service of the Water Department
“must therefore be regarded as a municipal obligation and
¢ responsihility not exceeded in importance by any other, and
‘“its neglect and insufficiency cannot be defended upon any
¢ grounds, even those of financial embarrassments and inability
‘“ to raise the necessary funds for improvements.

“ Even these excuses disappear when, as is the case in
¢ Philadelphia, the Water Department, so far from being a
“burden and expense, is in reality a source of generous rev-
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‘““ enue which pays a heavy interest upon the total cost of the
‘“plant, and in the past thirty years, upon an expenditure of
<< $19,000,000, has collected $28,750,000, and turned into the
¢ City Treasury a net profit of nearly $9,750,000.”

As a matter of fact, the diversion of this large sum has been
no real profit whatsoever, but, on the contrary, has involved
loss. It was obtained by starving the Department, robbing it
of its earnings, and refusing to return them in sufficient amount
ot keep body and soul‘together. Instead of being a whole-
some and vigorous stimulant to growth, the water service has
been a clog and a nuisance, always behind the daily need,
never ready to meet it, depressing and endangering property,
imperiling health, hampering development, restricting manu-
factures, and dulling local enterprise. Judicious and timely
expenditures by the city for the needful enlargement and
extension of the water service are a municipal obligation of the
highest order, and to stint or withhold them is not to save but
to lose money. The profits should have been looked for in the
~ promotion of prosperity, the development of industries, the
increase of values, and the accumulation of wealth. It is
doubtful, even if the surplus revenues of the Department had
been properly applied, whether the needs of to-day could have
been adequately met; but it is perfectly safe to say that the
city has lost in the last thirty years, from the deficiencies and
unsatisfactoriness of her water supply, far more than the
$325,000 a year she took from it, and, after all, now find her-
self confronted with the absolute necessity of restoring the
misapplied millions, and, having spent them, does not in the
least know how they are to be obtained.

Very respectfully, ‘
WILLIAM LUDLOW,
14 . Chief Engineer.
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THE ADDRESS TO THE COUNTY MEDICAL
SOCIETY.

The Water Supply of a city is a vital function of municipal
life, indispensable not only to material and moral interests of
the greatest importance but to the very existence of the com-
munity.

With no other one department of the local administration is
the citizen and tax payer so intimately concerned as that regu-
lating the quantity and quality of the water delivered to him
for domestic and business uses— and upon rone other, from its
direct bearing upon matters of health and business interests
and his absolute dependence, is he more entitled to demand
and receive the fullest and most accurate information. This
constitutes in my judgment the basis of the relation of the
Head of the Water Department to the community which it
is his honor to serve—but it imposes weighty responsibilities.
His duties are not limited to the technical details of pumping
and distributing the water, important as these are, nor even
to the judicious and economical use of the sums entrusted to
him for expenditure. These constitute the elementary work
of his office, but he is bound further to inform himself in the
fullest measure as to all material facts bearing upon the water
supply, and be prepared at any time to render account to the
public of the exact condition of the service and its needs,
present and prospective.

It is perhaps unnecessary to say that, holding this view, I
have not hesitated when called upon for information to furnish
it, after the facts in the case had been fully investigated, espe-
cially when the information was requested in the public inter-
est by professional and other associations of recognized stand-
ing and authority. The effect of this has been to give wide
and wholesome publicity to certain facts relating to the water .
supply, which had long existed in clear violation of law and
public right, and were far from being commendatory of the ser-
vice or creditable to those who were responsible for their con-
tinuance, and who, therefore, took great offense at what they
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condemned as injurious and inconsiderate disclosures. This
view however appears to involve an identification of them-
selves with the community, which, notwithstanding their official
relation thereto, must on the whole be regarded as insufficiently
established. In a few other cases the belief seemed to be hon-
estly entertained that since the publication of damaging facts
must to a certain extent .be injurious to the business interests
of the city, particularly those relating to the water supply
about which modern communities are becoming more sensitive
in proportion as its importance is intelligently realized, it would
be better to proceed by more tolerant methods and withhold
from the public the knowledge of the situation, in order to
guard them against undue apprehension of results and the city
against loss of repute.

This view however ignores the possibility of still greater
injury from the results themselves, and the further considera-
tion that since the evils known to exist had been the outgrowth
of many years of neglect and concealment, and were main-
tained by powerful interests, the continuance of the same policy
could only result, as it had always done, in failure to effect any
substantial remedy. In fact it is obvious that a department
officer, however conscientious and determined, could accomplish
nothing in such a matter without the co-operation of Councils,
and that the city legislature, representing theoretically the
public interest, could only be moved to action in the face of
active opposition by the urgent expression of public judgment
and insistance.

But one city department, viz.: the Fairmount Park Com-
mission, whose fundamental purpose was the purification from
sewage and mill waste of the Fairmount pool, had ever attempted
to do anything in that direction. Two methods had been tried :
one by outright purchase of offending properties, which, with the
exception of the cemeteries, cleared the banks to the Falls of
Schuylkill, but had a severe set-back when a mill owner, bought
out near the Wissahickon, at heavy cost, used the money to con-
struct a still larger establishment still nearer the pumping sta-
tions, and failed altogether when it came to buying out Mana-
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. K
yunk and the opposite bank. The money was not all wasted,
since a noble park has been established to the great advantage
both of the city and the citizens ; but the original purpose was
practically as far from accomplishment as at the beginning.

The second method was by suits in equity against individual
properties which in flat defiance of the statute laws, were dis-
charging deleterious waste matters into the pool. These pro-
ceedings dragged through pleadings and hearings interminable,
and when finally about to conclude, were promptly annulled
by the refusal of Councils to authorize the action. In con-
trast with these failures, partial and total, the appeal to public
opinion made by publication of the facts in 1883 and 1884
stimulated Councils to authorize the Water and Law Depart-
ments to abate the nuisances, and the immediate result of the
energetic action of the City Solicitor was the procuring of in-
dictments against three typical cases of dangerous pollution
and their conviction in court of maintaining a common nuis-
ance. Judge Thayer, in his charge to the jury, formulated
an admirable statement of the law relating to the pollution of
river water used for drinking purposes, which is printed in the
Water Department Report of 1884, and the fact was thus sum-
marily and for the first time effectively established that any
dangerous pollution of the pool could be promptly abated
without regard to other considerations than the protection of
the public health. This result could not possibly have been
reached without the support of that public opinion which when
aroused to due energy of impulse and expression, can compel
or forbid the practical enforcement of any law however opposed
by selfish and powerful individual interests. .

It is true the situation had some embarrassing aspects. The
action was nominally taken by the Commonwealth, and in the
view of the law the city corporation was as liable for its infrac-
tion as an individual mill or tavern owner. By her own ac-
tion in procuring the prosecutions the city was likewise shown
to be in default and subject to like condemnation as the indi-
viduals against whom she proceeded, by the proof that city
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sewers were maintained side by side with private drains. As
nothing is so useful to direct the judgment as a clear view of
the situation, it is probable that this condition of affairs was
not without its weight in indicating to Councils the imperative
need of complete remedial measures—which it may be hoped
will ultimately be taken.

An interesting episode which is of record in the official jour-
nals of (Jouncils was the action taken in consequence of an ad-
dress delivered by the Chief Engineer of the Water Department.
at the request and for the information of the County Medical So-
ciety, a numerous and active body including in its membership
many of the most prominent leaders in medical thought and
public interest in the city. The address, an unassuming one
enough, was entitled ¢ Water supply in relation to Sanitation,”
and while using certain known public facts relating to the
water supply of Philadelphia as well as of other cities in
illustration of the principles and importance of sanitary re-
quirements, was calculated simply to enlarge the popular
knowledge and appreciation of the subject and did not as a
matter of fact, contain a single word or assertion to which any
reasonable person could take exception.

The opportunity was however seized upon by certain persons
more anxious to attract public attention than judicious in their
selection of means to accomplish that purpose, and in conse-
quence the paper caused a stir quite out of proportion to its
merit or importance and was thus fortunately enabled to be the:
means of doing much more good than would liave been possible:
without such assistance. The resolution of Councils, my letter
in response thereto, and the address itself are appended as
part of the official record. The action of Councils was.
promptly repudiated by the entire newspaper press of the city
and the public at large, and by special resolution of such repre-
sentative bodies as the Franklin Institute, the Committee of
100, and the County Medical Society, and was widely com-
mented upon by the journals of other cities in terms less com-
plimentary to Philadelphia even than the allusions to its water
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supply had been. It is needless to say that the passage of this
resolution conveys less reflection upon the individual members
of Councils who voted for it (with the exception of its few
active advocates), than upon the hasty action of a numerous
body led astray by misrepresentation and misuse of opportunity,
as is illustrated by the fact that an effort made to return my
communication as disrespectful found but twelve supporters,
and was withdrawn and the entirc matter ordered printed in
the journal.

The similar failure and collapse of a further attempt to con-
trovert the official statements of the Department by endeavor-
ing to procure analyses of the water more favorable to the qual-
ity of the Schuylkill than those printed by the Department,
are elsewhere recorded—after which the subject was permitted
to drop, and appropriations for completing the Manayunk
sewer were quietly made at the first opportunity.

It seemed superfluous at the time to make any argument as
to the implied relation of a head of a Department to Councils,
as their subordinate merely who should speak or be silent as
permitted or directed, or that in the exercise of the duties of
his office his responsibility and discretion were confined to the
narrow channels of routine, and any expansion thereof or re-
cognition of the community as his employer and principal, was
illegitimate. I have already stated my opinion on this point,
to which in any event I proposed to adhere as fully founded in
fact and reason. It is the vice of the present system of gov-
ernment in Philadelphia that notwithstanding members of the
legislative bodies, whether as individuals or committees, are
distinctly forbidden to exercise any executive functions what-
soever, the prohibition is entirely disregarded and the interfer-
ence with and attempted dictation to the responsible executive
officers are incessant, to the great detriment of the service and
enormous disadvantage of the citizens—for whose interests alone
both legislative and executive offices are supposed to have been
created.

As the point has been frequently made by those who, for one
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- reason or another, have been opposed to practical improvements,
that the general health of the city is good and the death rate
low for cities of the population of Philadelphia, the appended
table of population, deaths and death rates, for the period 1860
—1885, has been prepared:

Year. Population. Deaths. per tlfm%t\fsand.

Census, *1860................ eeerraneean 565,529
1861 ceeieriiriiiniiiiiiiie i 571,879 13,540 23.68
1862.......... RN ! 579,229 13,364 22.21
1863............ Veereereiarnieensesnaaeanens i 587,579 14,220 24.20
1864......... ereseseniieannneneiaaanarenes 596,929 15,875 26.61
1865........'. .............................. 607,279 15,633 25.74
1866....ueeieerrnnnanann . 618,629 15,362 24.83
1867...ceiieeiernniniiininenneeee e, ! 630,979 12,660 20.06
1868............... ererer———— . 644,329 13,391 20.78
1869.cuirierriinniennniinniecrnine conene 658,679 13,428 20.38
Census, *¥1870...couvererremeiiiisirsrinnrnonenonne 674,022 15,317 22.72
N -1 5 SN 689,087 15,485 22.48
1872 s 704,652 18,987 26.94
1878uueccnreerrnrinnnirenenienennenns 720,717 15,224 21.12
1874 uerueerereraeseesssssnseerasaessesenee 737,282 15,238 20.67
LD £ 7 2O RIN 754,347 17,805 23.59
1876......... [S ORI 771,912 18,892 24.47
b B o SR 789,977 16,004 20.26
1878..vireenicenrnrannennsiennns 808,542 15,743 19.47
1879.ccceiniiniinienns [N 827,607 15,473 18.69
Census, *1880 ' 847,170 17,711 20.91
1881 866,000 19,515 22.52
1882 885,500 20,059 22.65
1883............. rreerereaeres e enne s e 905,500 20,076 22,17
1884...ucuceenerenenrrnsenranns 926,000 19,999 22,60
1885 «.oveveenrrerenansennatenenens 947,000 21,392 22.70

* The average rate for the decade 1860-"70, was 23.12; for 1870-’80, 21.86; for 1880-'85,
22.58; and for the entire period, 1860-'83, 22.50.
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It thus appears that but twice during twenty-five years has
the death-rate fallen below 20 ; that it has risen during the
past six years four in the thousand, and that the average of the
past five years is greater than that of the past twenty-five
years. -These distinct intimations of increasing mortality
point to neglect of sanitary improvements as the proximate
cause. Nor do the comparisons so often made with other cities
avail to remove the reproach.

The death-rate of a city depends upon many consid-
erations of climate, topography, modes of life, occupations,
etc. Among these a prominent one is the expansion or
crowding together of the population, which is a much
more important factor than the actual number of people
themselves. Now in these respects there is no city in the
world, great or small, more happily circumstanced, and in none,
unless in certain exceptional cases, should the death-rate be
lower than in Philadelphia. As a matter of fact however,
there are many cities with lower rates, and those with which
it is sometimes sought to make more favorable comparison are
in every case vastly more crowded. Paris, for example, with

2,250,000, and a death-rate of 26.3, has on the average 29
people in every house. -Berlin, with 2,000,000, and death-
rate the same, has 63 persons to the house. New York, with
1,500,000, and death-rate 30, has an immense tenement popu-
lation, and an average of 13 to the house. Of the cities:
having over a million London in this respect more nearly
resembles Philadelphia.

That ancient metropolis has a population fourfold that of

Philadelphia, with an average of 8 persons in a house to less
than 6 in Philadelphia; but the improvements made in water
supply and sewerage have, since the works were completed, in
1871, steadily reduced the mortality until it is now much
lower than with us. For the decade 1840-50 the London
death-rate was 24.8 ; for 1850-60, 23.7 ; 1860-70, 24.4; and
1870-80, 22.5. For 1882 it was 21.4, and for 1883, 20.4.
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Other things being equal, London, with her greater and
more compact population, must of necessity have a higher
death-rate than Philadelphia, and the conclusion is inevitable
that with proper engineering constructions to secure good
water, improved pavements, a scientific system of drainage,
and the abolition of cess-pools and other relics of barbarism,
the death-rate in Philadelphia could readily he reduced to 20,
and in all probability brought down to 18 in the thousand.
But a reduction from say 22.70 (the rate of 1885) to 20,
means, with the present population of Philadelphia, the annual
saving of over 2,500 lives and an immense and unrecorded
amount of unnecessary illness, privation, and distress. It must
be observed also that the crushing burden of this superfluous
suffering and loss inevitably falls in larger measure upon the very
class of our, population whose perpetual struggle for existence,
heavily handicapped by comparative ignorance and poverty,
renders them easy victims, and constitutes them the natural
wards of those whose more ample means and superior intel-
ligence and information should in the common interest be
directed, in part at least, to the amelioration of the conditions
investing their fellow-citizens of the laboring classes. This
view of the matter, obvious as it is, does not seem to have
occurred to those responsible for injudicious economies which
have consulted merely the pockets of the property-owner at
the cost of the lives and health of the laborer and the
mechanic, whose rented habitations, modest as they are,
return larger interest to the owners than any other class of
‘ buildings in Philadelphia.

It is possible that when these classes shall have been ade-

‘ quately advised as to the situation, and sufficiently informed
‘ as to the importance to them and their families of relief from
the imposition of such painful and unnecessary burdens in addi-

tion to those which they must in any case bear, the sugges-

tions that will reach the city authorities will produce greater

result than those which have heretofore emanated from other

and less influential sources.
15
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(Resolution introduced in Common Council by John .
Ridgway, March 81. Adopted by both Chambers same day.)

RESOLUTION

Of request to the Chief Engineer of the Water Department
to ceasc publicly agitating the condition of the water supply
of the city. ‘

WaEeRreas, The Chief Engineer of the Water Department
has been giving public lectures on the injurious qualities to
health of the present water supply and the extreme probability
of an epidemic arising from the use of said water, which
statements are widely circulated in our own and other news-
papers, as will appear from the following extract taken from
the Philadelphia Inquirer of this morning:

«“Colonel Ludlow said that the remedy would be to have
large subsidiary reservoirs, and then to filter the water. This,
however, would involve considerable expense, as it would re-
quire an acreage of filter beds as large as the present basins.
A survey had shown that at Point Pleasant, on the Delaware,
water nearly as good as at the Water Gap could be obtained
at a cost of about $7,500,000. e regarded the Delaware as
the scheme of the future. The sewer system should be inves-
tigated. There should be no baby talk about it or fears of
frightening the public. The simple and effective means of
preventing cholera is to thoroughly guard the water supply
from pollution. Leaving out of consideration the misery and
suffering they entail, epidemics are costly.

«“In St. Louis, in 1866, out of a population of 200,000
8,527 people died of cholera, a death-rate from that cause alone
of nearly 2 per cent. St. Louis, though well supplied with
wholesome water, permits the existence of over 7,000 wells,
from which over half the houses take their polluted water.
The outbreak of cholera in Europe last Summer was traced
beyond question to pollution of the water supply in Marseilles,
Toulon, in Genoa and Naples. The small-pox epidemic in
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Philadelphia, in 1870 and 1872, cost the community over
$20,000,000.

“The number of people inhabiting the drainage area above
Philadelphia is over 350,000. It is within the city limits
themselves, and under the direct control of the city authorities
that the gravest and most dangerous pollution exists. No
less than four city sewers, about 2 miles in length, have for a
generation and more, poured their foul fluids into the pool,
contaminating the drinking supply of 900,000 people with
the waste matter. There are thousands of wells in use in the
city, some 2,000 of which have been reported to the Board of
Health for examination. Not less than 1,200 cf these exist
along the lines of city water-pipes. The importance of closing
these wells and pumps can hardly be overestimated.”

AND WHEREAS, It is impossible for the great mass of our
citizens not to use this water for themselves and their families,

. and no arrangements can be made altering the present supply

until some years have elapsed, even if his suggestions be en:
tirely adopted.

AND WHEREAS, Such statements are calculated to seriously
injure the business prosperity of the city, by driving or keep-
ing away strangers, and to alarm a community already greatly
excited by the fear of cholera.

AND WHEREAS, Notwithstanding all that is said, the general

-health of the city does not indicate such' direful results from

the usé of the water as are suggested by the Chief Engineer,
but on the contrary the analysis, as made by the Department,
shows our water supply to be the best given to any city in the
Union except Chicago. Therefore be it,

Resolved, by the Select and Common Councils of the City
of Philadelphia, That the Chief Engineer be requested to re-
frain at present from the public agitation of the subject, which
is being carefully considered by Councils, and will not be
facilitated by the above course.
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RepLY oF THE CHIEF ENGINEER TO ABOVE RESOLUTION OF
CoUuNcCILS.

Philadelphia, April 2, 1885.
To the Select and Common Councils
of the City of Philadelphia.

GENTLEMEN :—I am in receipt of the resolution passed at
the meeting of Councils on Tuesday last, requesting me to re-
frain from public agitation of the condition of the water supply.

I should always be prepared to receive with respectful con-
sideration what might appear to represent the judgment of
Councils upon any matter affecting the Department of which
I am in charge, but in the present instance, apart from the
unusual nature of the request, there are two aspects of the case
which render it incumbent upon me to make reply, both in my
own behalf and the interests of the community. '

The resolution is based upon a lengthy preamble containihg
numerous serious misstatements and grave errors of fact and
inference which should not go on record without correction.
The newspaper quotation which constitutes the greater part
of the first ‘““whereas,”” is an imperfect abstract of an address
recently delivered by me at the request of the County Medi-
cal Society. In this report various unrelated matters are
thrown together, so that statements under one head are made
to appear as referring to another.

To amend this, I beg to transmit herewith printed copies of
my address as delivered, examination of which will serve to
point out the numerous errors of the preamble.

The address was upon the relation of water supply to sani-
tation. It did not dwell upon the injurious qualities of the
present supply, but pointed out what may be hereafter a danger
from its local pollution. There is no intimation of probability
of an epidemic from the present use of the water; on the con-
trary, it is stated that there need be no danger whatever of
this kind, even in the future, if certain precautions therein
distinctly set forth shall be taken.
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The -second ““whereas’” states that it is impossible to avoid
the use of this water, and that years will be required to make
the necessary amendments.

- The address states that all that is necessary is to cut off the
local sewage pollution of Fairmount pool, and to close the
numerous wells in the built-up parts of the city from which
drinking water is taken. ~All this could be readily accomplished
in a month or two at most, by temporary use of privy wells,
thousands of which now exists throughout the city, and by
filling up the polluted drinking wells. This done, the danger
of an epidemic of cholera would be reduced to the minimum.

In the discussion which followed the address, it was further
stated that the simple expedient of thoroughly boiling the
water, even should it contain disease germs, would probably
suffice to render it innocuous. ,

The third “whereas’ deprecates an alleged loss of business
and popular alarm. It is inconceivable how the formulation
of simple measures for the prevention of an epidemic, and the
advocacy of their practical application, can arouse undue ap-
prehension. It would appear, on the contrary, that nothing
could be more reassuring than an explanation of their entire
effectiveness and facility of application.

The fourth ‘“whereas” suggests the singular argument that
the present general health of the city being satisfactory, there
will be no danger in drinking water which may hereafter be-
come the source of disease unless certain matters are excluded ;
but the general health of the city cannot be regarded as satis-
factory, and in this connection I make the following quotation
from my annual report for 1883, pages 59 and 60:

“With all its fortunate conditions, climatic and local, the
expansion of its population and the intelligence and good con-
duct of its citizens, Philadelphia has a higher death-rate than
London, notwithstanding the yreater age of the latter, its
population of four millions to Philadelphia’s one and the aver-
age of eight persons to each house against less that six in
Philadelphia. To a great extent this relatively high death-rate
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is chargeable to the diseases known as zymotic, and classed as
preventable, viz.: typhoid fever, diphtheria, scarlet fever, et al.
Philadelphia kills one person in a thousand more than London.
In all, the lives of more than one thousand persons are uselessly
sacrificed every year, and the health of thousands more impaired,
The causes. of this are a sewage polluted soil, bad water,
defective sewerage, defective highways, and defective plumbing.
The responsibility for these things does not rest with the peo-
ple, who cannot be expected to fully appreciate or understand
them; but upon those whose business it is to know and whose
duty it is to make them plain, and to indicate and provide the
proper remedies.”

The final statement that analyses made by the Department
show our water supply to be the best of any city in the Union
except Chicago, is the most remarkable of all. There is no
basis for this statement, and no analysis can establish it.
Several cities have a purer supply, and the exception made of
Chicago is not fortunate, since the drifting lakeward of the
city sewage has at times caused serious pollution at the intake
and compelled the consideration of an extension of the conduit.

The address itself states that, notwithstanding the pollution
above, the water as it reaches Flat Rock Dam is often in a
very satisfactory condition.

But aside from any question of the quality of Schuylkill
water in general, the fact remains that the most serious pollu-
tion takes place within the city limits, and that were the water
at Flat Rock Dam drawn from the purest mountain lake, the
local pollution would still remain a source of danger and dis-
gust.

The statements in relation to our water supply are based
upon thoroughly ascertained data, which have bgen communi-
cated to Councils in official reports during the past year. The
greater number of these were published a year ago in the an-
nual report of the Department for 1883, and can be fully
corroborated by any one who chooses to make the necessary
investigation.
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The second aspect of the case to which I have referred, is
the character of the discussion preceding the passage of the
resolution. This, from the evidence of witnesses, was marked
by the unrebuked indulgence of some of its prominent advo-
cates in a brutal intemperance of language unbecoming a
legislative assembly, and in personal abuse and misrepresenta-
tion of an executive officer who should have been protected
thérefrom both by his absence and by the dignity of the
Chamber itself.

In the broad view I am persuaded, that while a general and
‘needful movement of our citizens is making to improve the
sanitary condition of the city, no aid can be extended so
reasonable and effective as the promulgation of the exact facts,
and the indication of the most direct and effective means of
amendment.

Panic is born of a vague terror of the unknown, and has
no relationship to that clear comprehension of a source of
possible danger and of the means of avoiding it, which pro-
motes calmness and justifies confidence.

Very respectfully,

WILLIAM LUDLOW,
Chief Engineer.

WATER SUPPLY IN RELATION TO SANITATION.

An address to the County Medical Society of Philadelphia,
by Col. William Ludlow, delivered March 30, 1885.

MRr. CHAIRMAN, LADIES AND GENTLEMEN :

The subject upon which I have undertaken to address you
this evening, in compliance with the request of the Committee,
is that of ¢ Water Supply in Relation to Sanitation.”

Considering the grave importance of this subject, its inti-
mate connection with the welfare of the community, and in
particular the technical character of its relation to the great
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question of public health, I may well be pardoned for enter-
taining some misgivings as to the wisdom of assigning me so
responsible a task ; but my practical connection with the actual
supply, and, in particular, the urgent need that exists of an ex-
pansion of information, professional as well as popular, forbade
hesitation in undertaking what might be regarded as a public
duty, and an opportunity, perhaps, to discharge in some slight
measure a public service. ¢ '

Composed, chemically, of two gaseous elements of great
subtlety, which, so far as we can ascertain, exists throughout
the universe,—water, like a protean spirit, under numerous and
constantly changing forms, pervades earth and sky, and is an
almost invariable constituent of the materials of our sphere,
as well as a nearly universal solvent.

Under its ordinary aspect it controls the physical features
of the globe, forming seas, lakes, and rivers, bounding conti-
nents, regulating climates, and furnishing that pleasing diver-
sity of view that makes the world so agreeable a habitation.

Born of the ocean, under the benign influence of solar
warmth, it rises into the atmosphere in the form of aqueous
vapor, conserving that moderate range of temperature which
is needful to our existence, protecting us both from blazing
heat and cosmic cold, painting the scenery of the sky, the
glories of the sunset, and the pure beauty of the rainbow, and
in the form of mist and rain refreshing the earth with its
grateful influence and taking its course again to the sea.

Aside from his daily physical need of it, man early recog-
nized the beneficial character of water, and with that persist-
ence and ingenuity which have given him the mastery of the
globe, developed the means of making it useful to him. The
waterfall turned his wheel and ground his corn. The river
floated his raft and transported his products; but it was when he
discovered the potency of the spirit which could be evolved by
applying heat to water in captivity, that steam became at once
the most powerful and docile of his servants. By the aid of
this force he traverses earth and sea with incredible speed, and
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multiplies the centres of industry everywhere ; but with a care-
less ignorance and reckless absorption in the present, he failed
to perceive that in some respects he has been sowing the seeds
of his own destruction. Air, water, and food are the impera-
tive necessities of our existence, and without a suitable and
timely supply of all three, we presently perish. Of one, we
inhabit the depths of an enveloping ocean, and its inhalation
goes on unceasingly and almost unconsciously day and night
throughout our lives. Absorption of the others, though less
frequent, is likewise indispensable. But the conditions of our
earthly sojourn are somewhat more arduous in this respect, and
require that we shall procure them for ourselves. It follows
that man, in common with all other animals, is impelled to
constant effort to procure his daily supply of food and drink,
of which water constitutes by far the greater proportion. The

- almost universal presence of water has made its procurement

a matter of no great difficulty. The spring, the lake, and the
flowing stream are of ready access; or, if absent, a shaft sunk
to a moderate depth in the earth, or a cistern to store the rain,
furnishes the needful supply.

Unfortunately, as the world became older, as populations
and industries increased, as modern organized communities
sprang up and grew, and the complexity and artificiality of
vital conditions increased, the twin sciences of physiology and
hygiene failed of corresponding development, and in conse-
quence the beneficial element became in part converted into a
deadly enemy.

The farmer dug his cesspool and his well in convenient
propinquity, deposited in one the waste and effete matters of
his household, and contentedly drew from the other his supply
of water, boasting of its purity-and sparkle, anll failing to sus-
pect its dangerous quality. If typhoid invaded his home the
village physician was summoned, who lent his best skill and
exhibited his accustomed drugs. If death came, all heads
were bowed to what were assumed to be the stern dictates of

16
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an overruling Providence, and the old oaken bucket continued
its journeyings.

The village pump, drawing water from a permeable stratum,
to which numerous adjacent cesspools had access, as well as
the surface drainage from neighboring roads and pig-pens, was
resorted to both for water and gossip, and a suggestion to re-
move ‘its handle would arouse the greatest opposition, even
were a pestilence prevailing.

Towns and cities on the banks of rivers, took thence their
supply, and constructed elaborate provision for furnishing
every house lavishly with baths, wash stands, and all the re-
cognized conveniences of modern civilization. But the outflow
thence went again to the river to be again pumped and dis-
tributed ; and the pipes that brought the water, and the drains
that carried it off, conjoined in the dwelling to make it the
battle-ground of the contending principles of life and death.
In consequence, fatal plagues fell upon men, especially those
herded in cities; but it was long before the true cause was even
suspected. DPeople shuddered under the mysterious and fatal
finger of death and fled from the scene, abandoning their homes
and even their dying; but, by a fatality that was apparently
needed to clearly indicate the source of danger, sent back from
a distance for the water to which they were accustomed, and
thereby likewise perished.

Before pursuing this important line of thought, let us devote
a few moments to the consideration of the physiological aspects
of water.

In the first place, it is the universal sustainer of Life. With-
out it no form of living organism with which we are acquainted
can exist. It is an essential part of all tissues; constitutes a
large proportioa of all foods and beverages, and is the normal
carrier of nutritive material, as well as of waste products.

Water composes over 70 per cent. of our bodies by weight ;
and a man weighing 150 pounds will, therefore, be about 109
pounds water. In vegetable food the percentage of water



ADDRESS TO COUNTY MEDICAL SOCIETY. 128

varies from 5 to 96 ; in animal food from 10 to 86, with an
average for both of about 55 per cent.

The total daily amount of meat and drink needed to main-
tain the vital functions, on an average dietary, is about 7 pounds,

- of which 80 per cent., or 5% pounds, is water, and 20 per cent.,

or 1% pounds only, is dry food—or in the proportion of 4 to 1.
As food, in its ordinary condition, is over half water, the pro-
portion, by weight, of food to drink in practice becomes about
3 to 2. An average man will, therefore, take into his system
in every month at least his own weight of water, and during
a year nearly a ton, leaving out of account the sometimes
very considerable amaunt absorbed beyond what is really need-
ful or beneficial. Deprived of it, he dies of thirst before he
perishes from lack of food.

The daily waste, of course, is in corresponding amount.
We exhale it in our breath, lose it by transpiration, and dis-
charge it'by means of the appropriate organs; and it is in this
condition, as the carrier of waste products, that water ceases
to be the preserver of life, and assumes the character of a
positive danger and a possible destroyer. '

To understand clearly how this may be, it it necessary to
have recourse to the considerable body of facts that have been
gathered by those acute and ardent students of natural science,
who devote themselves to exploring the mysteries of patho-
genesis—the causation of disease. The study is surrounded
with most formidable difficulties, which long baffled the most
persistent investigation ; but, of late years, improved methods
and appliances have secured valuable results, and indicated the
lines of exploration for further successes.

Bacteria are microscopic plants, occupying the lowest place
in the scale of living things. For convenience of designation,
they are divided into two general classes, according to their
form and mode of propagation, viz., the micrococci, of sphe-
roidal shape, and reproducing themselves by fission, and the
bacilli, which are rod-shaped or spiral, and throw off minute
spores or seeds. ‘

.
\
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The function of bacteria, in the scheme of nature, is appar-
ently to pull apart the more complex tissue of higher organ-
isms and resolve it into its original elements. They are the
invariable accompaniments of decomposition, and are extremely
persistent of life; multiplying, too, under favorable circum-
stances, with an incredible rapidity, and requiring the presence
of moisture, with a not too great range of temperature. A
great variety of these organisms is known; not all of them,
perhaps a few only, harmful. In fact, it is evident that, so
long as they are engaged in decomposing matter which is effete
or no longer living, they are serving a useful and, indeed, an
indispensable purpose. It is when they exhibit or develop a
capacity to operate upon living tissue, especially in beings of a
high type, so as to endanger vital processes, that they become
the most insidious and, as experience has shown, the most
deadly of foes.

Now, it has been clearly proven, in the case of certain dis-
eases, that the bacterium peculiar to this or that disease is the
cause of it: that is to say, the disease can be reproduced in
a healthy subject by inoculating it with that particular and
readily distinguishable bacterium. Experiments of this kind
have naturally been made mainly upon the lower animals; but
in certain cases it is no longer doubtful that man himself is
the frequent victim of the invisable and swarming myrmidons. -
It seems probable, in fact, though it cannot yet be positively
asserted, that all or nearly all of the infectious diseases are
disseminated by this means; but it has been shown by all the
data carefully gathered and studied, that the epidemic intestinal
diseases, the choleraic diseases, and typhoid fever, are com-
municated by means of the specific poison or special disease-
germ being absorbed in drinking water. The physical and
sanitary data on this point are entirely conclusive, and although
the microscopic proof is not yet complete, the fact is hardly
longer in doubt.

Numerous thoroughly authenicated cases are of record,
proving that water which has been polluted, though but slightly,
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with discharges from a person ill with cholera or typhoid fever,
is the most direct and certain, and probably the sole vehicle
for the transmission of those diseases. A few illustrations of
this may. be given :

Up to twenty-five years ago Glasgow drew water from the
Clyde, which received the sewage of the city, and the suc-
cessive cholera epidemics of 1832, 1849, and 1854, showed
bills of mortality of from 10 to 15 per thousand of population.
In 1859, the source of supply was changed to Loch Katrine,
one of the purest waters in the world, and in the next cholera
epidemic of 1866, the mortality was ris only of the former
rates.

London is supplied by several private companies—some of
which formerly took water from that portion of the Thames
into which the sewers emptied. In the epidemic of 1849, it
was found that the mortality within the jurisdiction of these
companies, varied from s to 16+% per 1,000, precisely in propor-
tion to the degree of pollution of the source. Previous to the
next epidemic one of the companies moved its source up the
river, and in consequence diminished its propagation of poison,.
as shown by the death rate, over two-thirds, the other conditions
remaining unchanged. One side of a street, for example,.
was decimated, while the other, supplied from a purer source,
escaped.

These observations were made on a large scale, and in the
absence of our present precise knowledge of the existence and
action of disease germs.

But more dramatic cases of dissemination can be cited, as,
for example, the famous one of the Broad Street Pump. In
London, in 1854, a.case of cholera occurred in a crowded
district, and it was shown that the alvine discharges had been
thrown into a drain which passed within a short distance of
the pump. The subsequent outbreak was of great intensity,
and over six hundred people lost their lives; and it was clearly
proven that those who escaped did not use the water, while
those who suffered did, including a number of people living at-
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a distance, who were in the habit of sending to that particular
pump.
Another striking case is furnished by the town of Caterham,

England. The supply derived from decp wells in the chalk,

was of a high order of purity. The company had occasion to
sink a new well and connect it with the others at a depth of
over four hundred and fifty feet. While the work was in
progress, an epidemic of typhoid fever broke out, affecting
over three hundred and fifty people, and killing twenty-one.
By the most thorough investigation, this outbreak was clearly
traced to a workman employed at the foot of the well, who,
being ill of the fever, took all the precautions he could to pre-
vent an offense, but some portion of the alvine discharges
reached the water, and was thence distributed.

I will not weary you with multiplied instances. My time is
brief, and I do not seek to prove a case which the instructed
sanitarian admits, so much as clearly to bring before you the
essential facts.

While, however, there is little or no dispute that infected
water may be a common carrier of disease, and that the con-

tinuous propagation, especially of intestinal epidemics, is effected

by its means, it has been contended that polluted water, by
artificial filtration or its flow in natural channals, will free itself
of dangerous matters, and become again pure and wholesome.
The advocates of this theory depend mainly upon negative
evidence, while the positive evidence all points unmistakably
in the opposite direction. It is true that many towns and
cities drink more or less sewage—perhaps most of them do—
without causing a serious epidemic to prevail constantly. Itis
true, also, that a flowing stream exposed to sun and air will grad-
ually effect, to a considerable extent, the elimination of matters
which to the eye and nostril are offensive. The oxygen of the

water, no doubt, tends to effect the destruction of nitrogenous .

compounds, and convert them into innocuous residua. But how
shall it be shown that the living germs of disease, which are
proved to have been transported for many miles in an open
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stream, are to be destroyed? Chemistry is helpless to discrimi-
nate between living organic matter and dead organic matter in,
such a state of diffusion. An admixture of what might be called
- ¢healthy ”’ sewage—however it might disgust the sensibilities—
can, no doubt, be absorbed without inevitable injury; but how
is it possible to assert that the sewage is ‘“ healthy ” or diseased,
and knowing what we do of the fatal character of certain dis-
eases, and of the mode of their propagation and transmission,
what safe or decent course is there other than the rigid exclu-
sion from our water supply of all those foul waste matters which
the instinctive impulse of every animal rejects, and which,
over and over again, have been proven to convey the seeds of
death—whose vitality is persistent, and whose presence or ab-
sence could only be positively determined by actual tests upon
living beings. v
Filtration is highly advantageous, and indeed indispensable,
for waters lacking clearness and transparency, or loaded with
sediment; but with regard to protection from disease, the evi-
dence of its ineffectiveness is conclusive. A crucial illustra-
tion of this is the noted case of Lausen, a small Swiss moun-
tain hamlet much resorted to for health. The water is taken -
from a spring flowing from the heart of the mountain above
the village, received m a covered reservoir, and thence dis-
tributed. Six houses only had a separate supply. In 1872
typhoid broke out, and not a house escaped but the six.
Patient investigation disclosed the cause. In a neighboring
valley the fever had existed, and it was found that at a certain
- place the water from a small stream escaped into the mountain
which separated the two villages. It was proved that the
escaping water had been contaminated with discharges from
typhoid cases. It remained to connect the Lausen spring with
the polluted water. For this purpose a quantity of salt was
dissolved and the solution poured in where the water had dis-
appeared. On the next day the Lausen spring was salty. A
quantity of flour was then tried, but the spring remained per-
fectly clear, and not even a chemical reaction of starch could
be obtained.
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It was manifest in this striking case, first, that the fever
was brought from the adjacent valley by the water flowing
under the mountain; and, secondly, that this water was so
thoroughly filtered that, although the salt solution was’ found
to appear, no trace whatever of the existence of the flour could
be discovered, even by the aid of a refined chemical analysis.

The typhoid germs, however, had passed through the most
minute interstices, without loss of vitality, and fastened upon
the intestines of their healthy victims with deadly virulence.
How, in fact, is it to be expected that bacteria can be inter-
cepted by a filter? The smallest possible drop of water would
be a home and nidus for millions of them, and they would pass
thousands abreast through the pores of any filter adapted to
the flow of water. ‘

We may say, therefore, that a satisfactory drinking water
must, as nearly as may be, comply with the following require-
ments: It should be transparent, without color, odor, or taste,
cool and sparkling, with but a small amount of mineral matter
in solution, the least possible quantity of organic matter,
animal or vegetable, and be absolutely free from excremental
pollution. In a community so happily provided for, cholera
could not endure.

Sporadic and imported cases might occur from time to time,
but could be completely isolated, and the infection exter-
minated. There should be no-more danger of cholera and
typhoid fever in a well regulated community than of small pox;
and the existence of any of these filth diseases, as they are
appropriately termed by sanitarians, is simply a disgrace and
a blot upon civilization.

We do not know how to cure cholera. It claims about as
large a proportion of deaths to seizures, with medical treat-
ment, as without it; but we are armed with a better knowl-
edge still, viz.: how to prevent it; and the simple and effective
means of doing this is to thoroughly guard the water supply
from pollution by matters which have been derived from the
patient, and may contain the specific poison of the disease.
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It is the same with typhoid fever. It may, very possibly,
be the same with some -other diseases. And with this knowl-
edge in our possession, is it not evident that the Sanitary
Engineer must be called upon to plan and direct the con-
struction of the necessary works?

The matter of the protection of the public health, from those
epidemics at least which owe their continuance and propagation
to contaminated drinking water, must therefore be regarded as
one of the most important branches of municipal control;
second only, if second at all, to the suppression of crime.

Leaving out of consideration the misery and suffering they
entail, epidemics are costly. I wasin St. Louis in 1866, when
out of a population of 200,000, 3,527 people died of cholera—
a death rate from this cause alone of over 171 per thousand.
The trade of the city was completely crushed for the entire
summer; and I well remember the dread and anxiety depicted
on every face, and the deadly pall that hung over the city,
which the gutters, reeking with the pungent odor of chloride of
lime, and the black smoke of the blazing tar barrels converted
into a veritable Gehenna.

The time has long since gone by when remedies such as
these are recognized; nevertheless, so slow are people to act,
and so urgent the need of sanitary information, that, to-day,
St. Louis, though well supplied with wholesome water, permits
the existence of over seven thousand wells, from which over
half the houses take their polluted water for domestic uses.
St. Louis is simply insisting upon another epidemic.

The outbreak of cholera in Europe last summer was traced
beyond question to pollution of the water supply in Marseilles
and Toulon, in Genoa and Naples, while neighboring cities sup-
plied beyond contagion escaped. The cost to the victimized
communities in actual loss of money could not have been less
than $100,000,000, and was perhaps twice that amount. Dr..
Benjamin Lee, President of the American Academy of Medi-
cine, proved that the small-pox epidemic in Philadelphia, in

1870 and 1872, cost the community over $20,000,000. There
17 ’
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were 20,000 cases and 4,500 deaths. In 1849 the cholera in
Philadelphia killed over 1,000 people, a rate equivalent to
about three deaths per thousand of population. Were a similar
epidemic to occur again, the death roll would be, with our pres-
ent population, about 3,000, and the actual loss to the city would
be equal to or even greater than that incurred in 1870-72.

Iow, then, does Philadelphia stand, with reference to its
water supply? A few data will show. The average daily
punipage is 70,000,000 gallons,—70 gallons to every man,
womah, and child. About 800,000 tons of water raised by
the huge pumps, working night and day, to the height of the
city basins, a quantity equivalent to the contents of a reser-
voir fifty feet decp and the size of a city square filled and
emptied daily.

The uantity is ample, even lavish.  About forty gallons
per day per head of population is all that under existing cir-
cumstances could be really used. We have few fountains and
no sewer-flushing arrangements; about thirty gallons each,
then, is wasted. Philadelphia is gluttonous of water, but
never has cnough, because she wastes it. The great East

Park reservoir itself, capable, were it finished, of holding"

700,000,000 of gallons, would contain ten days’ supply only,
at this rate of draught, if the whole city should draw from it.

With the waste stopped, the water would rise to bathrooms
and tanks which have long been dry and dusty. Of course
new mains and distributing pipes are needed also.

The water is taken from both rivers; a small part only from
the Delaware, at .Lardner’s Point, above Bridesburg; the re-
mainder from the Schuylkill at several points above Fairmount
Dam. It is drawn from the streamn and sent to the basins,
which hold only about two or three days’ supply, and the wa-
ter is therefore delivered to consumers pretty much in the
condition in which the river furnishes it, without subsidence or
filtration; and if so, what is this condition ?

The Schuylkill drains its valley, and receives the waste pro-
ducts of its industries and population. The number of people
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inhabiting the drainage area above Philadelphia is over 350,-
000. Nevertheless, the water is often in apparently good con-
dition when it reaches Flat Rock Dam, above the city. It is
within the city limits themselves, and under the direct con-
trol of the city authoritics that the grossest and most danger-
ous pollutions exist. No less than four city sewers, about two
miles in length, have for a generation and more poured their
foul fluids into the pool, contaminating the drinking supply of
900,000 people with the waste matter and excremental pollu-
tion of 7,000 or 8,000, in addition to the discharge of dye-
- stuffs, wool-washings, and foul refuse from the mills which line
the banks and overhang the stream.

Suppose, now, that in some of the purlicus of Manayunk, or
the Falls of Schuylkill, or among the operatives in the mills,
some of which are indescribably filthy, an intestinal epidemic
disease should effect a lodgement. There is absolutely no
chance that the discharges shall not reach the river, and if
they do, they will, beyond question, be taken up hy the pumps
at the stations and thence distributed.

‘Steps have been taken during the past year by Councils
and the Departments of Law, Health, and Water, to amend
this dangerous condition of affairs: but the city has put her-
self in the wrong by failing to make proper arrangements for
drainage, and the force of inertia and selfish resistance are
difficult to overcome. It will be accomplished, but only by
great insistence in the face of constant opposition.

In addition to the danger from the pollution of the Fair-
mount pool, which is, in effect, the reservoir whence our main
supply is drawn, is an equally obvious but less general peril.
There are thousands of wells in use in the city, some two thou-
sand of which have been reported to the Board of Ilealth for
exathination. Not less than twelve hundred of these exist
along the lines of city water-pipe; and only the ignorance of
the occupants and the selfishness of the owners, interfere to
prevent attaching to the city mains and thereby reducing the
risk of infection. The importance of closing these wells and
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pumps can hardly be over-estimated. The water is often supe-
rior in clearness and coolness to the city supply, and has a
sparkling appearance which makes it attractive to those who
ave ignorant that its pleasing aspect is due to the dangerous
qualities which it conceals. A casc in point:

A gentleman of prominence, dissatisfied with the inferior
uality and deficient (uantity of the supply to his extensive
offices on Walnut street, sunk a well and found a stratum of
water which highly commended itself for its excellent appear-
ance. It seemed as though certainly a source had been reached

which was beyond criticism; but at my earnest request, before *

using the water, he submitted samples of it to a competent
chemist for examination. Ile later sent me a copy of the
chemist’s report, and abandoned the well. The report said:—
“For boiler purposes the water is useless, and for drinking
purposes absolutely poisonous.”

If this was the condition of a well eighty feect in depth,
penetrating through a clay stratum and reaching a layer of
water-bearing gravel, what are we to assume of some others,
sunk into a soil polluted with generations of accumulated ex-
cremental poisons, and tapping strata which drain an unknown
number of the privy wells and cesspools with which the city
abounds. 'The Board of Ilealth will no doubt abolish them.

But this local view of the question even does not suffice.
The most important water-supply to a class of our population
the most helpless and the most cherished, and at the same
time that among which the greatest mortality takes place, is
milk. T refer, of course, to infants. Nothing is more certain
than that an impure milk supply is one of the most serious
causes of sickness. It has been shown, beyond possibility of
question, that typhoid fever, cholera and the diarrheeal diseases
to which young children are especially subject, have been tr'ans-
mitted in milk. Cow’s milk is eighty-six per cent. water, and
it is sufficient that in the farm-yard which it inhabits the cow
shall have access to a pond or trough or be watered from a
well which has been contaminated with the specific poison of
disease, to transmit that disease to all those to whom her milk
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is served. If therefore, we would adequately protect our
people, it is manifest that the jurisdiction of our health in-
spectors must, by some means, reach the points whence fatal
infection may come.

I have sought, in this imperfect manner, to touch upon the
leading points of a most vitally important and intensely inter-
esting subject—which opens up the whole field of hygiene.
*An ounce of prevention is worth a pound of cure.” Medicine
may save a sick man’s life—sanitation will preserve his health.

Health is at least as valuable to us as our pocketbook. It
- will come to pass that we shall have as much right to insist
upon health as upon honesty. There are diseases which are
crimes. The filth diseases are such, since they are preventable.
The community is punished ; but, unfortunately the rod falls
alike upon the guilty and the innocent individual. It is the
community that is guilty, and the community must reform itself.

I have sought to confine my remarks to those points which
had the most direct and obvious bearing upon the matter of
water supply; but, gentlemen, it occurs to me, in indicating
how far our city falls short of being in a satisfactory sanitary
condition, to inquire how happens it that this should be the case.

Philadelphia is, in this country, the mother of medical
science, educating yearly in the art of healing, and sending out
to the world. hundreds of bright young minds infused with pro-
fessional enthusiasm, and ambitious, not only for success, but
for that greater crown, the laurel wreath of the benefactor.
Can it be that in this city of science and culture these things
that lie before us, patent to every sense, have escaped all ob-
servation, or is it that the fatalism of the East has seized upon
the intellects that should have grasped the situation so that,
instead of sending out the cry of warning they have shrouded
their heads and awaited the inevitable coming of the destroyer ?
Among the general public, I grant, it is customary to lay the
blame upon the city authorities; and should misfortune befall,
to heap execrations upon those whom they themselves have
selected to represent them, forgetting that the fountain may
not rise higher than its source, and that as an analogical
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hydraulic fact, it cannot rise even so high, owing to the friction
and duration of the passage.

It is not to be expected that people occupied in daily toil,
and chiefly concerned with the primal duty of providing for
their families, have time or opportunity to investigate abstruse
matters, or to undertake the responsibility of pointing out the
measures that should be taken to provide for the public wel-
fare. To rest upon an unformed and uninstructed public
opinion to eventually work out these problems, is simply to do
nothing but to lag behind civilization in its efforts to drag
the world upward to a higher plane of existence and thought.
Upon whom, then, does this responsibility rest—the answer
is inevitable—upon those who have the knowledge, the means,
and the opportunity.

The average citizen does not ride over the barbarous cobble
pavement. Ile goes in a street car and is ignorant of the
disadvantages amd loss due to a noisy pavement, destructive to
traffic and prejudicial to health from its permeability to street
fluids and the impossibility of cleaning it. If the water be
only tolerably muddy he does not complain, unconscious that
the ailments that have weakened his strength and lost him
many a week's wages, are due thereto. If his child sicken, he
grieves. but fails even in his mind to charge the doctor’s and
undertaker’s bills to the farmer who furnished the milk, and
whose own child had died with the same disease two weeks
earlier. 1llis wife is pale and languid, failing in health and
spirits, and no longer adequate to the care of her house; but
the svmpathizing husband does not think to fill up the cess-
pool in the yard or to tear out the pump which sucks from
an infected soil the source of her pallor and waning strength.

Let us look a little higher. How many of the comfortable
and cheerful homes for which Philadelphia is famous are in
good sanitary condition? In how many is the soil surround-
ing the house dampened and rotted with the leaking hydrant?
How many unventilated closets are there from which the sewer
gases steal out at night to poison the sleeper? How many
pipes from which water is drawn for drinking purposes, have
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secret and unsuspected connection with the drains? How
many sewer outlets underlie the cellar floor, and leaking. un-
perceived, are forming a pestilential lake of unspeakable filth,
which emits upward through the moistened floor the most re-
pulsive though unobserved vapors? Be it remembered that
the most fatal sewer gases are not apparent to the senses. It
is evident that not only the homes of the honest and indus-
trious artisan, but those of the well-to-do and rich are in need
of examination. I have mentioned no illustrations of which I
am not personally cognizant. Philadelphia has bitter need of
the immediate and stringent application of the laws of sound
sanitation. She has no sanitary engineer in her official em-
ploy; no plumbing regulations or inspection; few building
regulations, and those inefficiently applied; no proper system
of sewerage: no inspection or flushing of sewers; a host of privy
wells and cesspools, never cleansed and only emptied in part
when the attention of the Board of Health is called to them ;
practically no inspection of food or sanitary inspection of
houses. With the population and interests of a city of the front
rank, possessing undoubted superiority over her sisters in
many most important respects, mental and moral—in the mat-
ter of physical existence, we see this ancient and honorable
city wallowing in the mire and incompleteness of a town of
fifty years ago.

It seems almost incredible that with all the pride of citizens
in their birthplace, their devotion to her name, and resentment
of any imputation upon her fair fame, that these things should
be as they are. It must be that some false principle, some
malign influence has been at work to hold the city down these
many years, and forbid her to rise to that sense of responsibility
both to the world at large and to her own offspring which is
clearly hers. But whatever may have been the errors and
shortcomings of the past, whatever the lack of the present,
the future of Philadelphia is in the hands of her sons and
daughters, and upon their heads must rest the blame if ignor-
ance and apathy shall control her fate and continue to demean
her in the eyes of the world.
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.

GENERAL AND MISCELLANEOUS REMARKS.

Tue Prymourn EprIprMIc.

Several matters relating to water supply of much importance
and interest can receive but passing mention.

The Plymouth Epidemic of typhoid fever which broke out
with dramatic suddenness in April, and proved to be one of
the worst on record in medical annals, furnished a most strik-
ing illustration of the necessity of the observance of the rules
of sanitation, and in particular of guarding the water supply
against possibility of contamination by the germs of communi-
cablediseases. Theprompt and well judgedaction of the Mayor
in dispatching Drs. Shakespeare and French to investigate the
cause of the outbreak resulted in establishing the fact that the
epidemic that created such frightful havoc among a careless and
unsuspecting community was due to the poison contained in
the discharges from a single typhoid patient—which had reached
the reservoir whence the water supply was taken and been dis-
tributed by the mains—so highly diluted as to be entirely in-
appreciable in amount, but charged with an appalling intensity
of virulence that smote down almost at a blow 1,200 out of
8,000 people—and either as victim or mourner carried the en-
tire community to the grave. It is thus that nature punishes
criminal neglect and ignorance of her common laws, and to
‘disregard such merciless instruction is but to invite fierce repe-
tition of the lesson. Upon the State at large it had its effect,
and the establishment of the State Board of Ilealth followed
with immense possibilities of usefulness to the Commonwealth.
It is worth noting perhaps that the epidemic broke out within ten
days after the passage of the resolution by Councils, designed to
forbid further agitation of the question of protecting the water
supply of the city from sewage pollution, but the warning was

scarcely heeded, for in the subsequent proposed distribution of

the gas surplus—although a million was allotted to the construc-
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tion of'an extravagant bridge of stone across the Schuylkill,
not a dollar was appropriated to complete the Manayunk In-
tercepting Sewer. :

PLuMBING REGULATIONS.

The State enactment directing the preparation and enforce-
ment of suitable plumbing regulations in Philadelphia for the
protection of the public as well as of the reputable part of the
plumbing fraternity, was the final result of prolonged effort.
The Department Reports for 1883 and 1884 contain somewhat
extended representations of the importance of this matter, and
it is a subject of congratulation that rules long since in force
in otlier cities will shortly go into effect in Philadelphia. As
a mere question of administration I am of opinion that the
jurisdiction of the matter should have been vested in the Water
Department instead of in the City Board of Health, but the
absence of any legal status for the Water Department no
doubt was an obstacle. The relations of the Department with
the plumbing work of the City are extremely intimate, and by
providing for a suitable person to supervise and correct the
plumbing plans of new buildings and direct the amendment of
the old, the services of the Department inspectors could have
been used to enforce the execution of the law with but little
additional expense. As it is, however, the new legislation
which, it is creditable to the Master Plumbers of the City to
say, was largely due to their efforts, will without doubt be
productive of great good. The actual amount of defective and
vicious plumbing in Philadelphia is very large, and years of
resolute and persistent effort will be required to eradicate it.
This is due in part to the fact that plumbing has heretofore
been done by persons ignorant of its elementary principles and
entirely without supervision, and in part to the general fact
that the systems of plumbing in voguc ten years ago and then
practised even by the best instructed plumbers, are, no longer
recognized as scientific or safe.

18
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Tue Water LoaN.

An interesting effort was made by several prominent citizens,
under the lead of the late IIon. John Welsh, to secure funds
for improving the water supply by procurance of legislation to
authorize the issuance of a water loan, at 3} per cent., to the
amount of $3,000,000, which sum was estimated as sufficient
to secure a moderate increase in the storage and distribution
facilities. Notwithstanding the opposition of the lower branch
of the City legislature, the bill was passed by the State Legis-
lature, but vetoed by the Governor—mainly on the ground of
doubt as to its strict conformity with the constitutipnal limita-
tions regulating tlie increase of municipal indebtedness.

Use or FroxtacE COLLECTIONS.

From time to time, as occasions justified, I have recom-
mended certain city legislation. which I believed to be of more
or less importance to the Department.  Among other measures
which seemed advisable but did not apparently approve them-
selves to the legislating bodies, was a suggestion with reference
to the use of collections of pipe frontage, . e., the refund to
the City at the rate of two dollars per lineal foot of the ex-
pense of laying water-pipe. ‘

This work is done out of a general appropriation made at
the beginning of each yvear and the sum available is nearly
always less than the amount required to lay the pipe authorized
by ordinance in any one year. In consequence there is an
increasing accumulation of work of this sort upon the Depart-
ment books and in many cases undue and disadvantageous de-
lay in laying pipe when required. The greater part of the
pipe frontages is paid promptly and deposited in the Treasury,
whence it cannot again be drawn without further appropriation.
It occurred to me as an advantageous arrangement that the
frontage charges so collected and deposited, if again made avail-
able for expenditure by a general ordinance could, in great
part be used over and over during the year—cnabling the De-
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partment with a limited appropriation to secure the laying of
pipe costing in the end much more than the original appro-
priation—and yet so arrange matters as to leave the full
amount in the Treasury at the end of the year. I consulted
the City Solicitor on the question of the legality of this propo-
sition and got his official opinion that as frontage charges were
merely refunds and not moneys derived from taxation, Councils
had full control of the disposal of them during the year for
any legitimate purpose, and that the suggested arrangement
was entirely proper and practicable. I have never quite
understood why this proposition which seemed to me very
advantageous and business-like—and would have much in-
creased the practical value of the pipe-laying appropriation,
failed of adoption—as with say $50,000 the Department in
the course of the year would be enabled to lay say $150,000
worth of pipe and still have the original $50,000 on hand in
the Treasury at the close of the year.

DEPARTMENT OFFICES.

I have urgently represented the advisability and justice both
to the public and the Department officials, of adequate and
proper accommodation for the transaction of the large and in-
creasing business of the Department, but have entirely failed
to secure favorable action. In the interest of those who con-
tinue in the service and must suffer from the numerous and
serious disadvantages of inadequate space, impure air and
physical discomfort, I renew my recommendation that with-
out further delay such decent and suitable facilities for the
transaction of the Department business be procured as shall
serve the public interest, and conserve the health and well-
being of the public servants. To one who has visited the
headquarters of the Water Department and seen the long lines
of old people, cripples and children exposed to every inclem-
ency of weather, and the crowded condition of the Registrar’s
clerks who with every discouragement seek to perform their
duties, no argument seems necessary. In many respects the
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situation on the third floor is little better, and it seems un-
worthy of the city that a department of such large transac-
tions and which has been made to return so large an unearned
revenue, should be provided with quarters so contracted and
be suhject to such unsanitary and unwholesome influences.

There are likewise to be recorded two other facts of an un-
pleasant nature: The Belmont main, repaired in the spring of
1883, and from time to time during the summer of that year
used to bring water from the Belmont basin to the east side
of the river, failed again late in the fall. As described in the
Report for 1884, it was again repaired during that summer at
a large cost, and as was supposed upon reports submitted, in
a permanent and reliable manner, but late in 1885, when the
reduced stock of coal at the Spring Garden station suggested
the desirability of lessening the work of that station and in-
creasing that of Belmont, the main was brought into requi-
sition, and almost as soon as the pipe was filled, though the
operation was conducted with great care by the Superintend-
ent and Fourth Purveyor, it was found to be legking so badly
as to forbid its use. Subsequent investigation showed that a
length ¢f pipe which had been banded to close cracks, but was
insufficiently sccured, had given way. As the scason was far
advanced and the water at freezing temperature, no attempt
was made to repair it, and I was therefore compelled to that
extent to leave to my successor the legacy which I inherited
in 1883.

The second circumstance to which allusion is made was the
discovery in October last that a considerable apparent indebt-
edness had been created upon the private order of a Department
subordinate, without the authority or knowlédge of the Depart-
ment, and in contravention of its well understood regulations,
and of the law forbidding the inewrring of obligations in ex-
cess of the appropriations by Councils applicable to the purpose.
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The services of the employé in question were at once dis-
pensed with, and the bills investigated. It was found that these
were of such a character as to make their validity more than
doubtful, aside from the question of their illegality. Those
which were ascertained to be equitable were paid, and the re-
~mainder thrown out, leaving the owner to establish his claim for
compensation for such portions of them as he might be able to
show by legal procedure to represent actual service rendered
the City, which could then make appropriation to pay them in
part or not at all, as she chose.

CONCLUDING REMARKS.

In concluding my connection with a service which for three
full years has engrossed my thoughts and activities I may be
permitted a few words of final comment.

To furnish the present and future Philadelphia with
such a water supply as her large and hereafter imperial
needs will call for, is a labor demanding the exercise of
all the professional skill, the forethought, sincerity, and
wisdom that can be brought to bear upon it. While so
much remains to be done that it may be said that only
a beginning has yet been made, and while much’ more
could have been accomplished had it been possible to pro-
cure the necessary sums in larger amounts than it was practi-
cable to place at the disposal of the Department, and while I
recognize too that much that has been done might have been
better done could I have brought to its service a closer prelimi-
nary acquaintance with the needs and conditions of a business
of such magnitude and complexity, I may nevertheless be per-
mitted to look back upon the labor of the past three years
with a certain sense of satisfaction, inasmuch as I have not
knowingly spared any effort to accomplish useful results, or to
meet the full measure of the duties and responsibilities of the
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office without reference to personal or other considerations
foreign to the advantage and benefit of the community.

The results are shown generally in the rehabilitation of the De-
partment into a fairly effective organization of men and material
so far as that could be accomplished, operating at leastwith
order and economy—in a considerably augmented water supply
for large portions of the city, adding to the comfort, health and
security of the citizens and the prosperity of dependent in-
dustries—a diminution of waste, which co-exists with scarcity
and is in part the cause of it—a partial suppression of the more
dangerous contaminations entering the supply within the juris-
large reductions in current expenses—and a

diction of the city
heavy increase in the Department revenues without any material
increase in the rates and in some particulars with reductions to
certain important interests.

But in addition to these and aside from that marked general
increase in public information on matters of sanitation to
which I have been glad to contribute, I regard as perhaps
most important of all the thorough investigation of the en-
tive situation as regards both the present and the future, and
the recording of those facts in permanent form upon which
as a secure basis the work of the future can be planned
with certainty, and entered upon without fear of failure. So
far as I am aware no field of information has been left unex-
plored, and while the facts gathered could have been greatly
amplified with more time and means, the essential features
of the situation have been ascertained and recorded in the
annual reports of the Department for the past three years.
I am glad to believe that in this respect my services have
been of some value to the community which it has been alike
my honor and pleasure to serve, and I cannot avoid expression
of recognition of the almost uniform consideration by which
my work has been supported and encouraged in every quarter
of any value, and which I am gratified to say has endured to
the end.
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The situation in 1883 was such as no community could
afford to maintain, and unless remedied could only cul-
minate in disaster. The Department had for years been run
as a political machine in the interest of individuals, and made
the harboring-place of henchmen who were quartered upon the
City by the score and maintained at the public expense, al-
though in many cases their services were entirely valueless,
and in all cases political service and work of some sort were
demanded as the price of appointment and retention. Honey-
combed with intrigue and inefficiency, destitute of discipline
or recognition of authority, disorder and waste prevailing,
“politics 7 had truly brought the service into a perilous condi-
tion, and the Chief Engineer, harassed by his responsikilities
but unable to shake off the bondage that paralyzed his useful-
ness, proclaimed the danger and announced an impending
water famine.

The Department has been rescued from this condition by the
application of methods the reverse of former ones. I accepted
office upon the distinct condition that no persenal or political
consideration should influence my judgment or control my
action. The Department was taken out of “‘politics” and
called upon to devote itself to its legitimate work. Every em-
ployé of the Drepartment was protected in the free exercise of
his rights as a man and a citizen; no interference was at-
tempted with his political opinions nor the proper and temper-
ate expression of them, but undue political activity or conduct
calculated to make him obnoxious to his fellow-citizens and im-
pair his usefulness was forbidden. Personal solicitation was
discouraged and appointments made only upon written appli-
cations supported by testimonials of character and qualifica-
tions from responsible business sources. It is by such means
as these, and by these alone, that a service such as that of the
Water Department can be maintained in fit or even respect-
able condition. To the extent to which it is used for so-called
political purposes it is corrupted and demoralized.
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While there is a large amount of technical work required,
the most important duties of the head of the Department are
administrative, and unless he can keep himself aloof from poli-
tical entanglements and control, his usefulness must be
seriously impaired if not entirely destroved. The principles
above mentioned steadily adhered to, purified the service and
rescued it from the slavery that owns a master and dreads
nothing so much as the withdrawal of his favor.

When it became a question of electing my successor the politi-
cal conditions surrounding the Department had greatly changed
from those of 1883. At that time the persistent efforts of large
numbers of good eitizens to purify the administration of city
affairs had borne good fruit in the repression of former politi-
cal potentialities, and the establishiment in Councils of an un-
usually large number of men of intelligence, probity, disin-
terestedness, and freedom of judgment in matters of city busi-
ness. In 1886 this so-called reform or independent element had
disappeared and the regular political machinery had resumed
full control. Even thus I was gratified to find that the in-
tegrity of my position was recognized. The situation was
fully explained to me, with kindly insistence that I should
accept the change in circumstances, and by suitable modifica-
tion of past methods of administration be enabled to continue
in charge of the Department. It was urged that this might be
done with entire propriety, looking at the matter from a purely
business point of view; that the Department had beer kept
out of politics for the past three years and could no longer be
spared, since the loss of the Federal patronage had closed
the doors of several former strongholds. I appreciated the
logic of the situation, as well as the personally friendly senti-
ments expressed, but finding myself unable to accept the con-
ditions the negotiation was closed. It is a matter of congratu-
lation that the management of the Department has been
entrusted to an officer whose prolonged connection therewith
in positions of increasing labor and responsibility has made
him thoroughly familiar with its numerous and intricate details.
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In conclusion I beg to express my sincere thanks to the
members of the Councils of 1883 for the honor of their selec-

“tion to a difficult and responsible post, wherein I have earnestly

sought to justify that exercise of their judgment, and to make

<due acknowledgment to the Coungils of 1886 that in permitting

me to withdraw from the service of the city their action was

frankly based upon the ground of an alleged incompatibility .
«of my political views with those of the majority, which it was

not sought formally to establish, and was unaccompanied by

any expressions of dissatisfaction with my administration.

In particular is recognition due to all those employés of the
Department who gave it loyal and faithful service, cheerfully
accepting the greatly increased labor imposed upon them by
the strenuous effort to render it more efficient, and conforming
in good faith to that disinterested co-operation with the head
of the Department which is essential to the common interest,
and which elevates the relation of subordinate and superior to
that of mutual esteem and personal confidence without disturb-
ance of the official organization.

The newspapers of a city are charged with great powers for
good or evil, and in proportion to the intelligence and sincerity
of their public discussion of men and measures is their useful-
mess to the community developed. It will be through their
teaching alone that the public can be brought to feel that the
city corporation is a business organization like any other, that
every resident and taxpayer is one of its members, and that its
affairs, closely affecting the domestic and business interests of
every citizen, must be managed in the public behalf simply
upon sound business principles.

This broad departure from the common acceptation of city
office and employment will find no favor with those who, by
the contrary view, use it for selfish purposes and are enabled
to maintain themselves in power through an army of adherents

. whose service is paid primarily to their patrons, and secondarily,

if at all, to the city which supports them. When it shall be
19
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clearly apprehended that this view of the public service is-
essentially servile and degrading, and inevitably fatal to-
economy and efficiency, and when the newspaper press will
consistently and without equivocation or deflection maintain
the proper attitude, all branches of the public service of the
city will be rendered honorable in the community, and be pre-
pared to command the employment and retention of men of”
adequate attainments and character.
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REPORT ON THE BOILERS AT THE BELMONT PUMPING
STATION.

PrILADELPIITA WATER DEPARTMENT,
. February 16, 1886.
Cor. WiLnLiaM LtopLow,

. Chief Engineer :

S1r:—The following results were obtained from the test of the eight
cylinder boilers at the Belmont Pumping Station. The test was com-
menced at 8 A. M. February 10, and finished at 8 A. M. February 11.

The City Boiler Inspector allows a pressure of 45 pounds per square
inch by the gauge. The safety valves all lifted before the pressure reached
43 pounds per square inch. The steam escaped freely into the atmosphere
in addition to running the Worthington pumps Nos. 1 and 2, each deliver-
ing at the rate of 6,000,000 gallons per 24 hours into the Belmont reservoir.

These boilers have been in use about fourteen years and run continu-
ously night and day.

Particular attention was given to the steam pressure. Four steam gauges
were attached to the boilers, two of which were known to be correct—the
other two varied two pounds. The water and coal used by the boilers were
both carefully weighed on scales prepared for the purpose, and all observa-
tions were checked at the end of each hour. Temperature of the outside
air, fire-room, escaping gases and feed-water were all noted at regular
intervals. Moisture in the coal was obtained by drying a sample and
weighing it. The quality of the steam was ascertained by taking 16 cal-
orimetric tests at regular intervals, using 300 pounds of water and 20
pounds of steam each time. Temperature of the escaping gases was taken
with a pyrometer and registered at times as high as 1,100 degrees Fah-
renheit. The economic evaporation from and at 212 degrees Fahrenheit
is 2.93 pounds less than the result obtained from the Marine boilers at the
Frankford Pumping Station.

Respectfully,
JOHN E. CODMAN,
Chief Draughtsman.
(147)
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Results of the Trial of 8 Cylinder Boilers at the Belmont
Pumping Station, Philadelphia Water Department, to de-
termine their evaporative efficiency. Date of trial, 8 A. M.,
February 10,to 8 A. M., February 11, 1886. Duration
of trial, 24 hours. '

DIMENSIONS AND PROPORTIONS.

Type of boiler: externally fired, plain cylinder,

Number in 1Se.....ccieuiiiiiveiiiiiiiiinieirniceiranens 8
Diameter of boiler.. ............c...ouill 54 inches.
Length of boiler......c.ccovviiuiennin, 30 feet.
Number of furnaces.............ceeeunen. 8
Diameter of drums (2—mud drums)... . 28 inches.
Length of drum.........ccoeviviinninn 22 feet.
Heating surface in one boiler.........ccoeeruniiiniinnnnnene. 500 sq. ft:
Total heating surface in 8 boilers...............cooevneninnns 4,000 sq. ft.
Height of stack....cccoveiiiiiiiiiiiiiiiiiiinin... 100 feet.
Area of stack atbase........cooevviiiiiiiiiiiiiiiiiiiinenn, 25 sq. ft.
Grate surface, 5 feet wide, 5 feet long.........ocvvvuuenanns 25 sq. ft.
Water heating surface 4,000 sq. ft.
Ratio of water heating surface to grate surface ... 20to 1
AVERAGE PRESSUREs.
Steam pressure in boiler by gauge.......ccooevvuviiiunnnn. 41.6 lbs.
Absolute steam Pressure.......c..vevevrvrereuieenierasennnns 56.53 1bs.
Atmospheric pressure, per barometer, mean for 24 hrs..  30.421 ins.
Force of draught, in inches of water......c.....ccoeeuuues 0.784 ins.
AVERAGE TEMPERATURES.
Of external @il........occoviviiiiiiiiiiiiiiieciens 40°8 F.
Of fire room........ veee 06.°3 F.
Of steam.........oeeunes 288.°78 F.
Of escaping gases.... ceee 960.°7 F.
Of feed Water......coivviiiiiiiiiiiiiin e 113.°62 F.
FuEL.
Total amount of coal consumed...... 75,499 1bs.
Moisture in coal,=2&% per cent... 1,986 1bs.
Dry coal consumed..................... 73,513 lbs.
Total refuse, dry=13% per CeNt........cccecvsrurrrrrancenns 10,144 1bs.
Total combustible (dry weight of coal, less refuse).. .... 63,369 lbs.
Dry coal consumed per hour..........covveviverieiiiiiinnns 3,063 1bs.
Combustible consumed per hour.......ccoc.couviiinnnennne. 2,640 lbs.
Resurts oF CALORIMETRIC TEsTs.
Percentage of moisture in steam........ccceeveeveiinnnnin, 4.05 per cent.
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WATER.
Total weight of water pumped into boiler and appa-

rently evaporated .......................................... 471,763 1bs.
Water “actually evapomted corrected  for qu.llm of

steam......... e e ereereteeneeseentennerariernensereentnaeanen 452,657 1bs,
Equivalent water evapor.xtcd into dry steam from and

at 212° Fuioiiiiiiinieiiiitceeeeeii s 510,144 1bs.
Equivalent total heat derived from fuel in British

thermal units....occoeevniiiiininiiniriiiiniinnn. 492,617,560
Equivalent water evaporated into dry steam from and

at 212° F. per hour......cceuviiiiiniiiinniininiiiinnnnines 21,256 lbs.

EcoNoMi¢ EVAPORATION.

| Water actually evaporated per pound of dry coal from
| actual pressure and temperature.........cc.veeeneennnn, 6.158 1bs. .
|

E(}luwalent water evaporated per pound of dry coal
rom and at 212° Fo..ooovis i, 6.94 bs.
Equivalent water evaporated per pound of combustible

from and at 212° Fo.coovveiniiiinnninininnnnninne, e 8.05 lbs.

COMMERCIAYT, EVAPORATION.

Equivalent water evaporated per pound of dry coal,
with one-sixth refuse, at 70 pounds gauge pressure,
from temperature of 100° F.(=last item, “ Economic
Evaporation,” multiplied by 0.7249)........cccceuvveeeee. 5.83 1bs.

RATE oF CoMBUSTION.
Dry coal actually burned per square foot of grate sur-

£8C€ PEr NOUT.veeieereeeeeereereeesineeeeeineesseninnns 15.32 1bs.
] Per sq ft. of grate surface... 15.84 lbs.
Co&s:]mpgo%m?f g)?i Per sq. ft. of water he‘mng
assumI()ed with one- SUPfACE .t vveericeriiciaianes 1.026 Ibs.
sixth refuse Per sq. ft. of least area for
i draught................ cernaees 195.5 1bs.

RATE oF EVAPORATION.
‘Water evaporated from and at 212° F. per square foot

. foot of heating surface per hour....... creerereeeans 6.88 lbs.
‘Water evaporated per ] Per sq. ft. of grate surface.... 92.44 1bs.
hour from tempera- | Per sq. ft. of water heating
ture of 100° F. into 10 5 £ T - 5.99 Ibs.
steam of 70 pounds J Per sq. ft. of least area for
gauge pressure. draught.......cccoeeeens - 1,141 lbs.

CoMMERCIAL IIORSE-POWER.

On a basis of thirty pounds of water per hour evapo-
rated from temperature of 100° F. into steam of 70
pounds gauge pressure (=34} lbs. from and at

Q129 F.)urreveneeerreeverereresrenssnssenseseseses teeeeeereneneee 616
Horse-power, builders’ ratmg at 10 square feet per
horse-power............. errererenessanene cesrerennesieniennense 400

Per cent. developed above rating................. R 7
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REPORT ON TEST OF MARINE BOILERS AT FRANKFORD
PUMPING STATION. :

PmirLAvELrHIA WATER DEPARTEENT,
: February 17, 1886.
Cor. Winniam Ltprow,
Chief Engincer :

Sir :—The following results were obtained from the capacity test of the
two Marine boilers at the Frankford Pumping Station, June 1st and 2d,
1885, the unit of measurement for capacity being the standard unit of
evaporation as recommended by the Committee of Mechanical Engineers,
May, 1884. The coal used was a good quality of bituminous coal from
Cambria County, Pennsylvania.

The manbole plates were all removed from the top of the boilers, stop
and safety valves opened, and a free vent given to the vapor to escape. All
coal and water used by the boilers were carefully weighed upon scales pre-
pared for the purpose, and all observations checked each hour. The fires
were drawn out of the furnaces and new fires started with wood at the
beginning of the test.

The amount of coal furnished was consumed in 22} hours, when the fires
were burned out and ashes and clinker drawn from the furnace and weighed.

Respeettully,
JOHN E. CODMAN,
Chief Draughtsman.

Results of the trial of two Marine Boilers at the Frankford
Pumping Station, to determine the capacity of the boilers.
Date of trial, June 1 and 2, 1885. Duration of trial, 22%
hours.

DiMENSIONS AND PROPORTIONS.

Type of Boiler: Marine-tubular, arranged in pairs, with one foot space
from shell to shell, each pair connccted to one steam drum, which is sup-
ported on the boilers in such a manner that the supports, bottom of drum
and 1:ides of boilers, form -the connections to the smoke-flue leading to the
stack.

Number In USe ...ecuveeiniiininns civiien vereninniiiinienee e 2
Diameter of boiler......cc.cvviiiiiininiiiiiiiiiiiiiiin 11 ft., 6 in.
Length of boiler.........ccovieinnnnnnes . 10 ft., 10 in.
Number of furnaces in each boiler............cccuevunennes 2

Type of furnaces: Fox’s Pat. Corrugated.

Diameter of furnace.......ccoceevveiuiiereineenninanns eveerens 3 ft., 7 in.

Length of furnace..........c.eeveeeenn. e e 8 ft.



TEST OF BOILERS AT FRANKFORD STATION.

Number of tubes in each boiler.....................
Diameter of tubes............
Length of tubes.......
Diameter of dium.
Length of drum....ccceviviieuirieinieeniiinineinerniinennenn.
.Heating surface in one boiler :
Heating surface of furnaces...........u.ccevuiviiinneinnnnes
Back DoXee...iviieiiuniiiiiiiiiiriie it e eeaee
TubesS.auueceaanneenns e e e
Front of boiler.

Side and back......c.ooccoiviiinniiiinnnnn.

Total heating surface in one boiler...........
Total tube cross section area..........ccccceeeviviineiinienen.
Ratio of tube cross section to grate surface...............
Height of stack.........ccccoeeveiiiiiiniiiiinniiiiiinnn,
Area of stack at base.....ococeiiiiiiiiiiiiiiiiiiini

Grate surface, 3/ 6’ wide; 6/ 0’/ long; (2 furnaces)....
Water heating surface..........ccocceviiiiniiiiiniiiiinnne.
Superheating surface.....
Ratio of water heating surface to grate surface....

AVERAGE PRESSURES.

-Steam pressure in boiler by gauge.........cc.ccccceeiein
Absolute steam Pressure.............ccovvveieiiiiiiinieinnnnn.
Atmospheric pressure per barometer, mean for 24 hours,

. AVERAGE TEMPERATURES,

COf external air....cocuereciiueeneineninineiiiirineinee caneenans
Of fire room

+Of escaping gases.
-Of feed water............

FrEL.

Total amount of coal consumed and equivalent wood...
Moisture in coal.....cooeuiinniiinn,
Dry coal consumed

“Total refuse dry (113 per cent.).....c.oeeeuurenes IO

Total combustible (dry weight of coal, less refuse)......

Dry coal consumed per hour..........occoeiiuviniiniiinnn.

Combustible consumed per hour.......c.ccocevuuiiinnnnn.
WATER.

“Total weight of water pumped into boiler and appa-
rently evaporated...........covvieniiiiiiniiiiniinneiieinin
‘Water actually evaporated, corrected for quality of

Equivalent water evaporated into dry steam from and
8t 212° Fuunnniiiiiiiiniiiiiiii e

' Equivalent total heat derived from fuel, in British

thermal UnitS.....ooovereneriniiiiiiiiii,
Equivalent water evaporated into dry steam from and
at 212° F. per hour.........ccoooiiiiiiiiiniii e

188
3in. |
8 ft.
. 3 ft., 6 in.
12 ft., 6 in.

136 sq. ft.
134 sq. ft.
1,180 sq. ft.
45 sq. ft.
56 sq. ft.
1,551 sq. ft.
7.7 «q. ft.
1tod.5
100 ft.
25 sq. ft.
42 sq. ft.
1,551 sq. ft.
46 sq. t.
37to1

0 lbs.
14.64 1bs.
29.8 in.

71.6° F.

79° I
212° I,
441 5° F.
116° F.

26,715 lbs.
None.
26,715 1bs.
3,075 lbs.
23,640 1bs.
1,187.3 lbs.
1,950.7 1bs.

236,054 1bs.
236,054 1bs,
259,730 1bs.
250,230,980
11,543.5 1bs.

151
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Ecoxonic EVAPORATION.

Water attually evaporated per pound of dry coal from
actual pressure and temperature.........oceeuieenennnss
Equivalent water evaporated per pound of dry coal
from and at 212° Fo.oooiiviiiiiiiiiiiniin vivnceenes
Equivalent water evaporated per pound of combusti-
ble from and at 212° Fu..cooovviiiiiiiiiiinnniininnn.

COMMERCIAL EVAPORATION.

Equivalent water evaporated per pound of dry coal,
with one-sixth refuse, at 70 pounds gauge pressure,
from tempemture of 100° F. (=last item *“ Economie
Evaporation” multiplied by 0.7249).......cccuuvvunnnnn.

RATE or COMBUSTION,

Dry coal actually burned per square foot of grate sur-
face per hour.....coveviiiiiiiiiiiiins iiviiiiiiiiivene

: . | Per sq. ft. of grate surface.....
Cogjzﬁm%t:oiﬂ )111?1-0(!)?1 | Per sq. ft. of water heating
P b surface weieiiiienceinnnn

assumed with one-
. Per sq. ft. of least area for
sixth refuse........... J draught ....ccoovivvininnnnne..

RATE oF EVAPORATION.

Water evaporated from and at 212° F. per ‘square
foot of heating surface per hour.
Water evaporated per ) Per sq. ft. of grate surface.....
hour from tempera- | Per sq. ft. of water heating

ture of 100° F. into SUrface....coevrrenniinninninnnnns
steam of 70 pounds | Per sq. ft. of least area for
gauge pressure....... draught ....coooviiiiiiin

CoMMERCIAL HoRsk-POWER.

On a basis of thirty pounds of water per hour evapor-
ated from temperature of 100° F. into steam of 70
Eounds gauge pressure (=:34} 1bs. from and at 212°

Horse-Power, Buildery Ratmg—

10 sq. ft. fire surface per H P. \
15 sq. ft. tube surface * & & [ eeeesseeeeees ceeean

Per cent. developed above rating......................

8.836 Ibs..
9.722 lbs..
10.986 Ibs.

7.956 lbs..

14.135 lbs..
15.00 1bs.

0.406 1bs..
81.9 1bs.

3.721 lbs..
119.05 1bs.

3.236 1bs..
652 1bs.

335

48.




REPORT BY THE CHIEF CLERK

OF THE DETAILED EXPENDITURES OF THE
DEPARTMENT, DURING 1885.

PHILADELPHIA WATER DEPARTMENT.

February 1, 1886.
Cor. WiLriam LubpLow,
Chief Engineer.

S1r :—1I have the honor to submit herewith a detailed state-
ment of the expenditures of this Department for the year 1885
also a statement showing the total amounts available during®
the year, the sub-divisions of expenditures and the balances
remaining to the credit of the Department at the close of the
year.

The following table will show the increase in the business
transactions during the past six years:

1880, Number of warrants drawn, - - 4,789
1881, Number of warrants drawn, - - 5,420
1882, Number of warrants drawn, - - 6,880
1883, Number of warrants drawn, - - 11,199
1884, Number of warrants drawn, - - 12,737
1885, Number of warrants drawn, - - 14,258

The erection of a storehouse enables the Department to
purchase supplies in larger quantities than heretofore, conse-
quently the number of bills audited was a fraction less than
in the year previous. The number of pay rolls prepared was
three hundred and forty-eight (848), the same as in 1884.

Respectfully,
' J. T. HICKMAN,
Chief Clerk.
20 (158)
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Detailed Expendatures of the _Department Jor 1885.

(ieneral Appropriation.

Amount

Amount .
appropria’d. expended. i merging.
i ‘

An Ordinance to make an appropriation to the
Water Department for the year 1883, approved
December 31, 1884, uueiveninic el ¥894,298 00

Diminished by ordinance of February 3,
:trlkmg out appropriation to Item' 11,
for new mains.....§220,000 00

Transferred to
speecial appro-
priations for re-
funds, Ordi-
nances of April
4 and June 22....

Transferred to
special appro-
priation for Mt.
Airy engines, Or-
dinance May 12... 1,610 81

2224,135 61

Increased by transfer from
surplus, for new mains, Or-
dinance March 2

Net reduction.

Net appropriation...

200,000 00

24,135 61

Ttem 1. Nalariex... . -W$1738,798 00
Diminished by transfor tospe al appn 0=

priations to refund twice-paid water

rents, Ordinance April 16 15
Ordinance June 0S 65
To Item 7, Ordinance Dee, 13 500 00
To 1tem X Ordinance Dec. 13, ,300 00
Net reductior — 4324 80
Net appmpu‘mou ‘to Item 1 e

inmy of chief engineer..

general supennlondent
assistant enginee
draughtsmen
“ chiet clerk.
assistant clerks
“ Jjanitor Spring Gar a

“ watchmen Spring (.uuden hiall.

“ lineman.. .

“ tdephono opel ator .

“ foreman of laborer |

“ watchmen (reservoirs).. |

“ policemen, with $40 cach el
|

river watchmen
general storckeepe

$870,162 39

$169,473 20

$7,000 00
3,500 00
5500 00
4,150 00
2,000 00

675 00
720 00
720 00
675 00
6,750 00
2,960 00
750 00,
800 00,

$7,000 00
3,500 00
4,638 64
4, 150 00
2 0()0 0y
1,980 00

’675 00
675 00
720 00
720 00
675 00

800 00|

Balance
|
|




Detailed Expendz’tures

of the Department for 1885.

. .
SALARIES OF EMPLOYES AT

PuMPING STATIONS.

Fairmount........

Spring Garden..

Belmont.....cveniieireine e,

Roxhorough.......c.ccoeeiveiinni v,

Mt. Airy...

Chestout Hill.oueenceeneieee s o e e,
Frankford.....ooovevviieee e ceeresennnns

;
‘ b5
o v 1
! T T
5] [ S~ ]
_ ’ g v I @y
g
S » 1 5 25
€5 . o =1 3
, £5 e . = e
| wo 2 18 g
P8 o P z
N A g
P4
S| 2
.
T 2
e e 2
.
1

Kensington.........ccovevvrieveerereee oo e

Salary of foreman carpenter.

“ “
“ «
“« «

bricklayer...

stonemason

rigger.

Coal passers.

g
ﬁ 2
s . 3
= ! &
c <

4
6 | 14

!

2 4
............ | .

@
a 5
2 | §
-1
13;2
?»“IS
= &
| v 1-
............. 1

|
I
!
|

Amount
appropria’d.

$5,600 00!
23,860 00
10,500 00
8,320 00’
2,850 00
1,410 00
3,925 00,
1,500 00
900 oo;
950 00,
900 00,
900 00

Amount
expended.

|
|
|

85,573 79'
23,835 98i
10,770 711
7,569 99l
2,835 89|
1,410 00
3,916 00'
1,435 48
900 00,
950 oo’
900 00,
900 00:I

Balance
merging.

ger




Dm‘azled Fa,pendztures of the Department Sor 1885.

General Appropriation.

Item 1, continued.
Salary of correspondence clerk

clerk to*general superintendent

156

“ assistant clerk to gmeralsupumtendem

“ pipe recording clerks
«“ assistant clerk.
“« time clerk.......
“ enger...

“ pipe inspector.
«“ registrar.......

ot “ chief clerk.
“ cashier ........
“ permit clerk
“ assistant clerk.
“ registering clerk.
“ assistant clerk.
“ entry clerks
“ bill clerk...
“ general clerks..
“ chief inspector...
“ iNSpectors...cvniierereinnnnnne

T2 RPN
“ purveyors
“ clerks to purveyors ........ e

‘e general foremen..

“ foremen of repzurs
“ watchmen district yards
“ superintendent of shop,.......

“ clerk to superintendent of shop...........

Amonnt

1,000 00
900 00

appropria’d.’

850 00,

2,000 00

450 00
900 00:
600 00°
1,200 00,
3,000 00
1,350 00,

1,300 00

1,080 00

900 00"

1,080 00

900 00
2,000 00
5,400 00

17,100 00
200 00

850 00

1,300 001
950 00!

Amount
expended. :

£1,000 ool
900 00!
850 00

1,316 64'
850 00]
900 00}
600 00!

1,200 00!

3,000 00,

1,350 00!

1,300 00,

1,080 00;
'900 00

1,080 00:
900 00|

2,000 001

1,300 00i

4,875 00!
900 00°

17,100 00-

800 00
9,000 00|
3,559 35
6,213 05
38,120 00
2 025 00,

1,500 00}

'836 31

$169,473 20) $160,303 7

l

Balance
merging.

$79 48

Totals
Item 2. Regular supp]es, including fuel, oil, gas,
and small stores..........c.oeuees 80! 5,000 00
Increased by transfer from surplus, De-
cember 1 5,000 00
Net appropriatlon to Item 2, deficiencies
for coal of 1884:
Fairmount, 184 tons egg, ate........ $4 95 8910 80
Kensington, 100 tons egg, at......... 4 52 432 00
Spring Garden, 781.04 tons pea, at §2.95 2,304 54
Roxborough, 463.16 tons pea, at... 290 1,345 02

Blocks, ete

Chandlery ......

$100,000 00!

Galvanized wire

Gum goods

Hauliug coal..c.unuiennces —— reee——

Hardware...

Iron ﬁﬁinm

Paints, €8, rureererserearesrsrreas
‘Wood

Gas.

Purveyor's office, Third District..........e....
City repair shop
Fairmount station................... creaeerenees
Mount Airy......
Kensington

1,871 00
235 85

1

2,983 60

|
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i

I Amount

Detazled Expendztures of the Department for 1885

) fatd Amount Balance
General Appropriation. {appropna’ d.' expended. | merging,
Item 2, continued. i
COAL FOR OFFICES AND DISTRICTS. |
42  tons stove, at............ .o $5 90 8247 80'
2134 tons bituminous, at, . 575 117 88,
tons nut, at.. 575 115 00
5 tons stove, at . 6.50 $19 50.
. 15 tons stove, carried to third floor, at. 150 22 50
.................. $522 68
COAL FOR STATIONS. 1 '
Fairmount, 148 tons egg, at $4 50  §666 0o’ !
;SpnngGanien 16 388 14 “ pea,at 2 58 42,282 85
Belmont, 2.06 “ pea,at 243 14 221 10,
Roxborou ﬁ 5073 16 “ pea,at 2 68 13, 597 /8|
Chestnut Hill, '909.01 “ pea,at 3 15 2,83 51
Frankford, 1,184.14 “ pea,at 2 51 2973 60
Kensington, 2,428.05 “ pea,at 2 43 5851 59: i
-—‘ 82,456 43
O1L. |
|
46}/ gals black, at 104c... #4 88,
Castor, at $1.35.. 132 30'
934% “ Colzahne, at 40c 373 80
“ Cyhnder at 75¢c... 114 77|
1 812%/ “ “ at 49¢ 888 15
1 515 “  Gasoline, at 16c... 242 48
“ Headllght at 11c. 100 21,
599 “ Lard, at 60c........ 359 70:
[P 2,216 29
| :
Totals....... rreres e eee e e s aes " $100,000 00 $99,999 22 78
1T .
Jtem 3. Repairs to machinery......... oeeee $35,000 001‘ '
Increased by transfer: !
From Item 6, July 24.......... ceereseennne 5,000 00'
———  $40,000 00
Net a i
Brass $646 54
.[ndicator spnugs 11 00;
Iron fitting...... 143 84
Machine work. 9 57|
Pulleys and shaft 55 85
Transportation... 920 60.
Water-tight tanks... 250 00

$2,037 40,




Detailed Expenditures of the Department for 1885.

General Appropriation.

Item 3, continued.

MATERIAL.

Fairmount.
Spring Garden.

Alteration of engine

Boiler inspection..
Brass fittings,
Covering steam pipe

1559 15
b9 62

Damper regulator.
False heads.......
Fire bricks

166 00
199 75

Hardware.
Iron fittin
Iron shaft...
Leather was
Packing
Repairs to boilers.
Repairs to engines...

26 19
668 10

Roxborough.

' Belmont.

150 00'...

Mt. Airy.
Chestnut Hill.
Kensington.

I
Balance
merging.

Amount Amount
appropria’d.' expended.

£626 21
66 00
1,766 39
798 82

150 00
166 00
586 50
104 13
801 45
745 00

260 51
1,673 87
6,808 96

Repairs to turbines
Steam trap...

7 00].ceerne
9

7 00
319 63

55 00

Totals

$5,929 30| $12,354 15
1

-

$2,352 24|

| $75 05

$626 21

$25 52| $1,077 4ei $106 80
‘ i

8¢T



Detailed Expenditures of the Department for 1885.

Amount Amount Balance

General Appropriation. appropria'd.| Expended. | merging.

Item 3, continued.

. |
g : = I
N L=} ] = .
4 5 Ed . = e g !
WAGES. ] S < S o -1 S 0 Totals.
0 o o a =) H

g = S 3 < 8| = @ '

£ | £ | 2 S £ 2 g |

A & S & E 8 ‘ & M |
— \ i ; : —_——— l
Bricklayers ...ereesemsen veruseonsenne. $1,864 86! $640 505 $418 55’ 894 50] .............. ‘ $318 50| 83,336 61! l !

i
Carpenters.......cuveveeen.]  $423 00[ 610 50, 78 ooi 1,111 50| ’ ‘
Hauling..vouoveeene... 3450, 44 00|ececemmnnrns e oo e 78 50, | |
Laborers......... weenenen| 30 00, 482 50| 328 75!.. . .l g64 750 17 50 923 50° I |
Machinists...owennsren.nn| 1,511 61,' 3,784 76| 1,226 ssl 192 29| €118 29| 208 56' 879 65| 44048 7,862 33! I !
Painters 1,281 00|... N 1,281 00| ’ |

' : i _ f - .
Total.....cvucrruenn.nn| 81,964 61]$8,023 62’8‘2,308 441 654 54 $118 29| $303 06) $444 40| §776 48|... I $40,000 oo‘ $39,177 57,l $822 43

| | ! '
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Detazled Expondztures of the Department for 1885.

Tane ot : Amount Amount Balance
(Gieneral Appropriation. approprm d. expen ded. | merging.
Item 4. Repairs to buildings, grounds and rescr-' i
VOLT S eanrerereaes serereennnnnenenenenns 30,000 00 '
Increased by transfer i
From Item 6, June 24.............. .
From Item 5 A, December 18,
Net appropriation to Item 4.
Bricks, Lime and cement.....
Cleaning Cess-pool
«Chandlery......
Electriclamps...............
JFire-hose ..
Forage
Grass-seed and plauts
Gum goods......
Hardware..
Harness...
Horse shoemg
Hauling ashes, Frankford Statio $204 00
Hauling ashes, Kensington Station.. 357 00
Hauling ashes, Roxborough Station...... 300 00,
861 00
Iron railing............... 676 85
JLumber........oeuunt . 3,940 76
Plumbing and gas fitting........ L 110 28;
,Repmrs to automatic regulator. ' |
5 30, !
“ 43 67
“ 3 90| '
“ 409 49 .
“ e 3500
-« tracks 225 13.
«“ wagon... . 21 80,
“ wharf....
1,648 80
Shear poles... 27 00,
Scales......... 144 80
Steam heaters.. 82 50
Shingling roof of coal shed, Belmont .- . 769 00
“Telephone rental and supplies....... . . 1,270 70'
Fagon......... 125 00
Window gla 56 00:
‘Wages,bucl\luvers 80 50
carpenters . 3,997 50
O eNZINEEIS.cuiiaeeneee e iieirinree seeeee ces e snanens 46 1
B - €100 1111 SOOI PRPPORRIN | 1,096 35
< laborers, I 12,496 03
“ pRINETrS..cverreenneas . i 1,371 00
O TIZEETS.ciiinreiireisreaneerennanns JTUUOPPRIURRRIY PN cvearans 233 25
“  sto . i 831 00
TOtalS...cooiveriviisenrsieniens [, $34,000 00' $33,929 51| $70 49
1
Item 5. Maintenance and improvement of the .
distribution. $135,000 00,
‘Block tin.... : $13 60
Blocks and ! 11 08
Brass fittings.... 3,249 57
Bricks, lime, an 339
Changing pumpmg mams( 2,367 86
Chandlery.... 42:} gg
) !
45 90!
253 65!
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Detazled Expendztm es of the D( partment for 1885

General Appropriation. Amount

Item 5, continued.
Coal (10 tons stove at $5.90)
Drain-pipe
Demurrage. .
Fence (Fourth Purvey or's yard)
Glass and glazmg ..................
Gravel..... .
Gum goods
Hauling pipe.
HATAWATC cocvvieeeeeereensiereniriee et serereesanneaesenens arens
Iron fittings..........
Iron pipe, 1,340, 652 Ibs at 01 A% ; .
Less deduction for pipes purdxased in i |
the open market.........ccooeeeneaenns 454 45,

. 85,753 19"

I.'ron speemls, 261,509 lbs. at 027;.
129,256 “  at 02%.

&
Powder (I)lustmg)

Paving hamwmers.

Rent.....cooeeeennne

Repairs to building 4
“ rauge. 5,
“ Jjacks.. 38
“ meters, i
“ pumps... 5 50!
“ pavement. 23 50:
“ stand-pipe 75 68.
“ tools......... 115 10;
“ tool-boxes 3

“ torches.....

4 s, at .01 55

Tnpmn}.,.mmlmles .................................. .
Water meters ......
W’hnrfa"e

Wagvs First District.

Second

¢ Third ¢

“ Fourth «

“  Fifth “o

# Sixth  “ ...

“ improvement to distribution

“  buildings, grounds, and reservoirs....

.
. 135,

lappropria’d expended.
| 1

Amount Balance

merging.

4,539 15
1,155 61!
130 53!

16,705 88,

8,726 05|
12 62!
2,802 02
5,567 56
3 00

9,207 12|

20,013 98
7,127 43;
11,729 26!
9913 291
3,150 11:

- |
$134,941 IJH $58 81
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D?tazled E"cpendatures of tlzc Dcpartment for 1885.

Amount !

. Amount Balance
General Appropriation. .appropria’d.” expended. i merging.
Ttemi 5 A. For replacing small pipe.... $100,000 00 !
Diminished by transfer to Item 4, ’ ! i
December 18, ... iiviinnenns 3,000 00
Diminished by transter to :
Item 4, December Is........ 200 00
—_ 3,200 00
Net appropriation to [tem 5 A. £96,800 00,
Bricks, lime, and cement . 2618 36;
Brooms....... 65 00
Hauling pipe. 2,191 08
Hardware 305 47,
Iron pipe, 4,8¢ .
at EC e 25,084 02]
“ 55 leng(hs——lv-lm 981 015 poun(la, at .
£30.50 per ton.. 3,826 32
“ 10‘) lcngths——b—lmll—bl 185 pouml '
. 28 1,039 16
“ 250 lengtha—lu-mch—l 70, i
2,129 97!
“ 277 lengths—l 2ine h—241,$h 1)ound\, al :
328 perton,.. 3,092 07
“ 499 leneths—12-inch—453,826 pounds, . !
O1 &y ee e .- 356()8 28, .
Less difference in price for 12 I !
chased in open market.....oeeeeerieninns 2 525 . '
— e 5,665 76
Iron =pecnl< 76,324 pounds, at .0245....... $1,679 12| !
50, 903 pounds, at .02........ 1,170 76
—_— 2,84
Lead pipeu...cccvieceerinieiisiivencinreenns 4 lg gg
Lead (1»15), 107,789 pounds, at 041 4,807 39
Lumber......... 1,013 81
Paving ha 24 00
Plumbing.. 45 80°
Shop castings, 4,008 80
Wharfage 77 15
Wood 43 75
Wages, First District.. 6,297 85,
“ Second ¢ 16,813 99
“  TFourth 13,272 61!
“  Sixth ¢ 3,355 68'
!
Totals 96,641 84 $158 16
Item 5 B. For new three-way fire plugs. $6,000 00!
Braas castmgs, 92/} pounds, at 11 cents. :
29634 pounds, at 14 cent: l
851 68
Gum valveS....ccouveeenrennns 1,750 00
HardWare.....ccovevererereneiennensiinnecesean. 90 07
Shop castings, 91 625 pounds, at .01 &% ceevevsersniveinrfinnnnnnnnnne 1,649 84
Wages, Second District...... 377 25
shop. 2,074 25
Totals { 8,000 00, 85,93 osl 86 91
Ttem 6. Fog‘ supplies and labor at the cmy 1epau‘l '
shop..
Diminished by tr: : '
To Item 3, July 6..... i
To Item 4, June 24... |
Net reduction.....ooeeiiiiiiiiiiiiiiininn.
Net appropriation to Ttem G....cccoenveinniiiirinnnnn. i $44,000 00!
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Detazled Expendztures of the Department for 1880.

A s Amount Amount Balance
General Appropriation. lappropria’d. expended. merging.
|
Item 6, continued. |
Aleohol .. $40 88,
Brass castings .
Iirass c!hmngs. 1.’,()2‘)/ pounds @ 14 cents 1
Brass castings, 4414 pounds @ 20 cents..
2944 71,
Bronze casting; 14 76
Brass fittings 365 99
Chandlery... 549 &9
Coal, 49 tons of nut @ $5.7 '
Coal 100 tons of bituminous @ & i
Cok 836 75,
oke.. 13 60
Drilli 825 00
Drills, reamers, a 103 00
Galvanizing . 320 84
Gum goods.... 361 08;
Hardware. 1,138 35
Iron, bolts, aud THUES oo eeeeeearereessemeseseers orssrrene 1,445 71
Iron fittings.... ‘e 42 27|
Lathe 1,225 00
Listing.... 7 50,
Lumber.. ! 607 25
Machine tool i 383 00
Machine work. 116 20
%)Iﬁtlleable casting: 29 45
90 47
Planer 1,825 00
Pulleys and shaft 68 25,
Repairs to gear wheel
Repairs to roof.......... :
56 73
Sholi (,ast.mgs, 425,068 pounds @ 15 cents 7,283 66!
Steel (cast) 372 75
TalOW cvvvenrrrerenees L 24 o4
Testing scales !
Testing screws... :
65 00
Window frames...c.ieiieirmnennn e i 31 85!
Wage: | 22,371 99'
I
TOUALS e ve e e vereaereressseemssearessessasonas . 844,000 00! $43,586 8 i $413 13
|
Item 7. For general and incidental expenses, in- .
cluding keep of horses for chief engi-, i |
neer, superintendent, and assistant: :
eNgineer.......cuee e ceeeenn$12,000 00 ’
Increased by transfer: . . |
From Item 1, December 18.....cceeeevene . 500 00° | |
Net appropriation to Item 7............ I
Advertising $715 70
Brooms, brushes, ete............. 43 75|
Carriage hire. 52 00
g‘m'lh 23 005
~oal 44 40
I-‘ngmeers’ supplles. 589 13
¥ ;n'mture . : 234 50
Glass ! 12 15
Gum goOodS.....cruruenrernnene JRRRR revvenenel 43 11
Ground-rent : 26 66,
Hardware. :

ce
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Detazled Ezpenditures of the Department Jor 1885.

. Amount Amount | Balance
General Appropriation. {appropria’d.| expended. | merging.
- O Y
i —_
Ttem 7 continued. :
Incidentals..... .....coeeee N .t 347 46
1I\{Iee of horse.. . 1,368 75I
eals...... 399 70
Plumbing 41 60°
grmtmg. notices. 69 45:
ent 125 00
Repairs to telephone and tvpe-wrlter... 44 lOl
Stationery .. 4,873 14
Suhscrlptmus ..... 78 94!
Telegraph and messenger service.. 179 41|
Text-books and binding. 620 451
Transportation... 1,951 25|
Traveling expe 82 56
Washing towels | 77 00,
_ - e e - - —_ ‘— P !
|
TOALS e crcrnreerrnieiserieirre et ees e I $12,500 00| $12,499 55 45
- e e - — - - —_— ——— ___I
Item 8. Forsurveys and expenses connected there-j :
with for a future water supply..$20,000 00
Increased by transfer:
¥ Tom Item 1, December 18.....$1,300 00
«“ 5 December 18...... ’200 00 i
Net inereasc .. iiiiiineennn e '
Net appropriation to Item 8§.. |
Engineers’ supplies... ! $293 87
Gum goods... ' 21 20
Incidentals.... |- 1,911 03
Services ot assistant engineers, analyst and rodmen o 19,273 00
s I e
Totals... | $21,499 10 90

I
i
0
1
I

Item 9. Contingent expenses... ceree - $10,000 00

Diminished by transfer: '
To special appropriation for eugmes at

Mt. Airy,Ordinance May 12............. 1,610 81

Net appropriation 10 Ttenl 9uveevvveevrcveveeveeneee. . $8,389 19°
Deficiencics of 1884:
Cement..
anlnecls supphcs
Hauling ashes...

Hauling coa 64 06
Ice... 73 02!
Incidentals. 369 97,
Iron fittings... 165 91i
Measuring ove 239 57
Maintenance of trac 173 62!
Repairs to boilers.. 387 38
Scales.. 258 4o|
Telegr: aph and’ messenger service... 29 58

Atlas..
Advertlsmg
Horse. -

Ice..
Professional services (veterinary surgeon
Professional services (experts testing engines)..
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Detailed Expenditures of the Department for 1885.

General Appropriation. [

Amount

.appropria’d.
1

Item 9, continued. |

1
Amount !

Balance

expended. | merging.

Repairs to boilers... . 3,110 15I
Repairs to electmc plant ’394 43!
Stati RSP 334 75.
Subscription . 25 26
Telegraph and MesSeNger Service.........coerrverereenss . 16 21
Vertical engine 150 00
Washing toWels.......eceeereucne | 14 00/
Wages....ooeeecruennees O UIN [resssrmneene 736 75}
{
$8,389 10 §0 09
Item 10. For aérating the water supply............... - $7,500 00
Air compressors and condensors for air compress:
OTSucieenirrineennierssirinesenieestanessaassossossenonsaresescsnns e $6,940 00
Freight 12 70
WagES.uer veuerrarrerersnsenneniennnaenas 543 50
$7,496 20 $3 80
Item 11. Surplus, for new mains, transferred
from surplus 1880 and 1881; Ordi-
nance March 24.............. $200,000 00
Diminished by transfer:
To Item 2, supplies... 5,000 00
Net appropriation to Item 11.. 195,000 00
Hauling pmo U U PPURRRRPRPS $2,667 48
Iron P . -
engths 6", 1, 053 157 1bs.,at 01,2,5, per pound i $13,480 40
741 lengths 6” 804 1bs., at $30.5 3,756 04
250 lengths 10”, 64 1646 Ihs at .01 %‘o “ pound 2,138 75
684 lengths 12, 612,981 lbs., at .01.34% « = 7,656 13
5-lengths 12” 4 515 lbs at $28.00 ¢ ton...... 56
200 lengths 16” 2171, 817 lbs at 01,35 ‘ pound. 3,662 78
1,124 lengths 20", " 1, 928 531 Ibs at 01,45 “ “ 22,505 33
313 lengths 30" 1 254 287 1bs., at .01, «“ 14,675 16 .
934 lengths 36” 4, 182 1698 1bs., at Ol T 47,682 87
270 lengths 48" 2, 217 405 lbs at 01,4, “o
21 breeches plpes, 87 ,282 lbs at .04 247 per 1b......[..ccce.nne
Iron specials:
Small specials, 87,340 1bs., at .02,% per pound 1,921 47
Large specials, 23772 1bs., at 02,3, ¢ 546 76
(pig), 150,088 Ibs., at .03y, = % 5,567 52
Rotary pump....... 500 00
Services of experts, a.naly51s of the Schuylkill wa-
(7 SO 1,473 77
Valve, 487, 770 00
Waﬁes First Dlstrlct (Gray’s Ferry road)... 7,292 69
econ “ Lancaster ave.)
“ Fifty-second s
7,633 86
“  Fourth “ “ 13,753 88| -
@ BIXEh % (THOGA)wmrerererrrreromereresssmesnos|sesmssmesseeorons 5,340 63
Totals.....ccveererrerserenes JOUSU $195,000 00| $192,261 88|  $2,738 12
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Detatlud Ezxpenditures of the Department for 1885.

Balance Amount l Balance

Special Appropriations. Jan. 1, 1885, cxpended. ;notmerging

ForR THE EXTENs10N OF WORKs. !
Surplus of 1830 and 1881. ) '

Ordinances June 21, 1882, and March 24, 1383...... £23,470 64 !
Retained ]’)(‘l‘((‘llldgb due for pumpmg cngmea at .
the Spring Garden Station... cecsermenenenns  $16,200 00
Retained torcvnt.xg(- due for pumpmg engmc “at , .
the Roxborough Station.. 7,200 00

-
. $23400 00 870 64
l

For THE EXTENSION OF WORKS.
Surplus of 1882, . . !
Ordinance March 24, 1883 ....ccoovveereereereesrreneen §,826 34 l

Retained percentage due for pumping engines at
the Frankford Station....ieiniennn s eenne ereseenns 8,800 00 26 34

Item 19 of appropriation for 1883. For the pur-
chase of pipes and special castings.  Transferred
from surplus 1882, Ordinance October 20, 1883... 315 16 oeeennae esenesan 315 16

Item 914, For the payment in full of the balance
due on two pumping engines at Mt, Airy \ta- ' i
tion. Transferred from Ltem 9, Ordinance of ;
May 12........ .

Pumping engines, Mt. A

y Station.

REFUNDS. i ]

For the purpose of refunding certain twice-paid, i
overpaid, and paid-in-error water rent and pipe-
laying bills:

|
Ordinance December 31, 1880, 155 57 |
Ordinance June 16, 1881,, 502 25 ‘
Ordinance March 10, 1832 100 75
Ordinance December 11, 1882 202 65
Ordinance December 30, 1882 146 35
Ordinance November 12, 18R 394 95
Ordinance September 9, 1884 362 4 5 284 16 |
Ordinance October 4, 1884.. 972 7» 496 00 476 75

Amount . |

rappropria’d. :

Ordinance April 4, 1885, Transferred from Item 1 $716 15 461 97 254 18

Ordinance June 22,1835, Transferred from Item l! 1,808 65 1,243 62i 565 03

.
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Detailed Expenditures of the Department for 1885.

RECAPITULATION. ;
Available for 1885, :
| :

:Special appropriations:

Balance January 1, 1885, from Annual Report of‘

1884 ooueeerreane R e $35,074 56- | i
Less balance of Item 21, appropriation
of 1882, for Mt. Airy engines, im-

properly merged.. 2,592 74 ; H

€35,481 82
i

{

“Transferred from annual to special ap- |
: {

propriation : '
Mt. Airy engines........ veeeenennn$1,610 81 ) f

Refunds......cove i veveervennaninnn 2,524 80 ' :
—_— 4,135 61 cereenennnn e 839,617 43

Annual appropriation.........eeiciiiiiiinini ey e, ! 870,162 39

-
Expended from Annual appropriation: ; ]
For new three-way fire plugs......ccceees veeneennians $5,993- 09‘ f
For deficiencies of 1884..........oooevrvversrecs e 6956 39 :
. 'For aérating the water SUPply..ccvvevvceerienneneens 7,496 20! i
21,499 10 t

For surveys for a future water supply.

For replacing small pipe...oioveniiiiiinniinnenenenn. 96,641 84
FOr New mains....ceeeeeeeiciiiniiininenes sevneennanieens ‘ 192,261 88I '
For maintenance......coe..oevennen. e reresnre e 534,960 340 K
4 “——— - = $865,808 8—1‘
Expended from special appropriations: :
For pumping engines at Mt. Airy Station. ........  $1,610 81
For refunds..cceeeeeiueeiiiiiie e s e 2,311 84
For pumping engines at Roxhorough Station.....- 7,200 00
‘For pumping engines at Frankford Station........ 8,800 00%
For pumping engines at Spring Garden Station.., 16,200 00
———| 36,122 65
Total expenditure: I—§9_0l—,9—3m9
AMOUNt METZINgG....ccc v ceereeeranererorannas $1,615 43' !
Amount not merging.... e svesnerenerenes 6,232 90!
——— 78833

i

: [—
| i |
! |

Balance on hand January 1, 1886.....£6,232 90 |

£909,7793




REPORT BY THE REGISTRAR.

PuILADELPHIA WATER DEPARTMENT,
REuI1sTRAR'S OFFICE,
February 27, 1886.
Cor. WirLLiax LupLow,
Chief Engineer:
S1r :—I respectfully submit the following Report of the
Operations of this Office for the year 1885:

The total receipts derived from all sources (paid
daily as received into the office of the City

Treasurer) were - - - - . $1,826,164 04
This is an increase over the previous year of - 33,678 03
and over 1882 of - - . - - 309,259 40 -
The collection of water rents and penalties for

the year 1885 amounted to - - - 1,589,330 72
an increase over the previous year of - - 505 39
and over 1882 of - - - - - 275,894 62

The small increase in this item over 1884 is by reason of

the reduction in horse-power from three to two dollars, amount-
ing in the aggregate to sixty thousand dollars.

The receipts from delinquent rents and penal-

ties amounted to - - - - - $12,828 28
a decrease from 1884 of - - - - 9,502 41
and from 1882 of - - - - - T7,198 91

The decrease in this item continues by close collections and.
prompt payments.

-The receipts from fractional rents and other

sources amounted to - - - - $101,643 88
an increase over the year 1884 of - - 24,086 48
and over 1882 of - - - - - 52,113 98

(168)
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The receipts from water-pipe charges amounted

to - - - - - - - - $92,182
an increase over the year 1884 of - - 20,640
and over 1882 of - - - - - 57,202
The receipts from search fees amounted to - 1,988
an increase over the year 1884 of - - 1,527
Receipts through the Chief Engineer's Office

for old material, fire connections, ete.,

amounted to - - - - - - 9,197
a decrease from 1884 of - - - - 1,473
‘an increase over 1882 of - - - - 1,681
The amount collected through the City Solicit-

or’s Office for pipe frontage, and certified to

this Department, amounted to - - 18,993
a decrease from 1884 of - - - - 2,104
and from 1882 of - - - - - 2,427
Water-pipe bills to the amount of - - 24,598

were returned to the City Solicitor’s Office

for lien.
The receipts of the Department in full for the

year 1885, as previously estimated by the

Chief Engineer to the City Controller, were 1,800,000
Actual receipts for the year 1885 - - 1,826,164
Increase over estimate of - - - - 26,164

18
18
66
75
25

00
89
12.

23
97
82
63

00
04
04

The annexed itemized tables contain full information of the

detailed work of this office.
Very respectfully,

.22

A. N. KEITHLER,

Registrar.



TOTAL RECEIPTS OF THE WATER DEPARTMENT FOR THE YEAR 1880.

. I . T
MoONTHS. De#gg::nt | Penalties. | Rents for 18385. | Penalties. ’ Frﬁztgtt);al ' Watcer-pipe. | Searches. Totals.
i i

i l | '
January...ccemenein seeeenne $1,114 75 $144 73 [l ' L $9,043 21 | $3373 55 |, 85575 | $13,731 99
February. 904 00 124 80 $158,692 77 2,494 12 | 1,353 29 - 64 50 ! 163,633 46
March................ 902 00 | 127 74 305,904 72 6,428 62 ! 3,837 16 13975 | 317,339 99
2,149 75 241 03 892,826 00 11,500 16 5,071 21 ! 184 00 | 911,972 15
296 50 44 53 35,318 00 10,955 18 7,958 86 « 199 50 | 56,534 25
929 75 - 136 38 52,857 58 11,210 06 : 6,042 66 ' 203 50 | 74,007 80
y 354 00 53 10 13,036 75 13,803 87 8,247 31 | 17325 | 37,514 22
August 226 50 34 00 18,625 73 7,144 06 7,170 34 | 125 50 36,118 21
September.. 975 50 146 43 49,241 60 6,548 92 . 14,575 04 179 25 78,900 34
October .. 1,398 00 ¢ 206 20 29,909 38 10,915 00 16,697 73 229 00 ¢ 63,829 17
1,356 50 - 202 97 8,631 93 8,012 75 | 11,807 32 229 75 31,515 61
December........erenne 660 00 | 99 12 1,984 50 358793 | 6,047 71 20500 12,876 62

e | P e | R —

| : '
Totals........ccu.. FO N $11,267 25 i $1,561 03 $1,567,031 94 | £22,298 78 ‘ €101,643 88 ’ $92,182 18 | $1,988 75 181,797,973 81

|
Total receipts through the Chief Engineer’s office for the year 1885.... : $9,197 00
Total receipts through the office of the City Solicitor for the year 188 18,993 23

.| 1,826,164 04
.| $1,800,000 00

Total receipts of the Water Department for the year 1885
_ Receipts as previously estimated by the Chief Lngineer...

ITeMs oF RI‘CFIPTs UNDER HEAD OF “FRACTIO\'AL RE‘ITS

Rents. i Ferrules. Repairs. Totals.

85,491 13 | $14,674 00
64,492 90 | 11,842 00

$1,478 75 ; $101,643 88
1,222 50 | 77,557 40

|
!

$20,998 23

. U
$2,832 00 | $256 25 - $24,086 48
| !

0LT
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RECEIPTS THROUGH THE CHIEF ENGINEER'S
OFFICE FOR THE YEAR 1885.

January 10

Fy

4

&

¢

Warranf ( ......... ]
10 K rnesessenta e .
14........| Baldwin Locombotive Works..; Fire attachment...............
14........ “ o« “ Removing fire hydrant.........‘l
16........ Pennsylvania Railroad Co..... Laying pipe....ceeuuseeeerseneenns,
16........ “ “ ... Raising and shifting ﬁre‘,
5 hydrant.........ooeeveneeennennnn. i
16.ccceen. “ “ .| Raising 20-inch main............ (
16........ “ “o e l Repairing pipe.....cccceveerieennn. |
16........ “ e Construetion of bridge.......... 1‘
18........ “ “ w.... Water connection................. ‘
16......5. “ v ‘ Removing fire plug........ ce—— :
16........ “ “ w...| Removing pipe.......cocevernennn.
“ “ ...... Relaying pipe.
“ “ .i Repairing pipe..... .
-16........ “ “  Shifting main...ccceveeervereenennn, l
16........ “ « 1‘ Removing fire plug.........eeet .
16........ “ “ | Relaying pipe....cecsseervuunenns i
16........ “ “ ..ot Cutting out main.......ceeeeeee..
16........ “ “ 1 Supply connection................ :
16..uecees “ S Disconnecting stand pipe...... '
16........ “ “© o 5 Water connection..........eeuue. i
2....... Edwin Peters.....cvrerererennes.’ FOT penaltya.....ocuecveeene.. conne]
2 C. Kennedy & SOM.uueuueresrnne} POWACT ccvvvvecrcceeveevveerseserereee f
R. S. Peabody......ccerureriueneinne ] Stone. rerarereerereraaneas I
Joseph H. McClure............... ol ma@erial .........................
Folwell & Bros.. .. Fire connection..........

.| A PUrves & Son.....co.essoe.’ Old material...oosvveen !
............ John H. Dearnley.................1 Fire connection....................!
............ M. Dolan & Bro............ceueee.. Old material.....................‘...k
.crcsreneres| Bussenius, Cunliffe & Co......] ¢« ...
............ John J. Dawson & Bro......... “ o !
......... weo] Warrant oovcvecsnnnnnnnnnnnnnn, Overdrawn....‘......................i
evereseen| D. P. 8. Nichols HOTSE.coveeeerressessssrens s |

cesseaneenes| Consel money. ‘

88 44
10 12
76 47
45 86
282 57

29 70
849 84
114 82
155 81

52 77

2817

93 85
214 24
45 23
110 41
42 48
83 89
10 50
123 21
8 58
98 72
50 00
36 75
16 00
83 98
55 02
41 50
73 87
465 44
400 87
60 56
75

56 80
3 00
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OFFICE FOR THE
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] !
April-L.. " George W, Blabon................. Supply connection........ sesesses i

L SO “ “ . “ “

L Henry Snyder..onnn. Rent at Fairmount............... i
May 21...cienans M. Loughran...ciniinnn For penalty...coccvecernnnnennnenns I
Juneb.......u.... Charles Latferty...an. Y e, I

“ 6. Midvale Steel Works. . Repairing pipe......... '

“o9 Russell Thayer... For penalty........cccccvveenee

R ¥ PRI John Welsh.....coovniininnnnnnnns StONC.eeriiiiiieiie e |

“ 15, . James Ewing. .. For penalty.....ccooovvvieinnennnnn.

[l L RO John Kernan....... e, “woou

Rl U S, Charles MeCoY .ovrvenneieeeninnnn

2 B. L. C:llunl.

R T . James F. Orne....ueeeieiinnnnnas

. N DML K1 e “ C eeaee seeesenans
July 3 : Joseph Ladley......oovreeviiinnnn. Stone

D U SR : Charles Bartol........ o«

2o} A, PULVES & BODeverrrens ' O1d material.....oeessssmeeerns

“ 25... : M. Dolan & Bro...

“ .27 ! John F. Betz

29 | William A. Welsh................. “ e

JalR: ) PSRRI l J. Solis Cohen......cocevuieeunnnns ASheS...iiiiiiniiiiiieieenn,
August 17......... : John McDonald Stone......coevineeerennns

LD ¥ _ Bussenius, Cunliffe & Co....... Old material.......cccoomneerenanen
O 2l | George B. Newton & Co......... Removing fire hydrant.........
September?7...... : Joseph H. McClure............... -+ Old material.....c.ccooerieeiininnnne
“ [ ! B. L. ColluNl..cuvenrerierennennceni StOneanneeene sessesnesennessasenene
“ Tveeen chrySnyder.......................j Rent at Fairmount.............. .
“ 12....| W. L. Craven & Sons............. | Removing fire hydrant.........
“ 16...... Girard Estate........................| Repairing stop.........uu.
“ 28...... R. W. Peterson & Co. | For penalty...

¢ 28..1 J. Johnson & Co........... e« [P
“ 30...... . George Barnes......oooeiennnennnes Stone. eerrereeesersentsererisenaes
" October 6} John and James Dobson........ Supply €ODNECtion...vereesenn,
€ M | Philadelphia Traction Co.... Water connection.....uw...|
: .

THROUGII TIIE CHIEF ENGINEER'S
YEAR 1885—Continued.

$27 10
95 65
150 00
5 00
10 00
338
103 00
114 40
5 00-
5 00
5 00
10 00
5 00
500
23 60"
4 80
183 72
973 90
50 00
50 00
130
10 00
357 T
52 3L
409 09

10 00~

225 00-
29 0L
6 00
10 00
10 00
8 00
71 53
8 04
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RECEIPTS THROUGH THE CHIEF ENGINEER'S

OFFICE FOR THE YEAR 1885—Continued.

«October 14......... Philadelphia Traction Co| Altering stopS.....ceeeveuerererennen.
“ 14......... “ “ “ O vennane vannes
“« b & N “ “ ~ Removing plug.......ce.e.ee
“ b U NN “ «“ i Removing stop...cceneveerreeannn )
o 14 “ e , Altering connections............
“ 14......... “ “ l Altering stop....coueeeereuerisnnns |
“ 14........ West Jersey Ferry Company.| Removing fire hydrant.........‘
“ 23.ieeennns United States Naval Asylum.! Water connection......ceeuun.ns ‘
“ 26......... St. Mary’s P. E. Church......... : Supply conuection................§
“ .| William Thornton........... ' Fire connection... ‘
“ J. and F. Elkinton. ... “ “

“ .| Girard Estate.... ‘ Raising valve and packing
1) T
“ 29......... S 1 Hart I Moving fire hydrant............. i
“ 29......... Emlen & Cope‘ Fire connection....................i
November 3...... Charles Bartol ORI @ Stone \'
“ N George Righter.....................‘ LN ressssssesnnesanans e l
“ | R Dornan Bros. & Co................ Fire connection........ceeuuuneens !
“ 4...... Workingmen’s Club, Ger-! ‘
mantown ..e.uee.. SR “ G e ;
£« [ 700NN R . Gravel . !
“ 12......[ Stafford & Co....ccceeneennene l Fire connection...........
“ 16...... F. A, Poth.......ccoovnvrivnnnnnas ‘ Supply connection........c...... f

“ 16...... Boston Steamship Company..| Repairing stop.....

“ Harrison, Havemeyer & Co...| Fire connection...
“ 20...... Clough & Carson o “ '
“ 20...... Allison Car Works........ [N Repairing fire connection......|
“ 24......| J. B, Stetson & Co.......... 1 Altering fire connection........ |
“ 28...... German Hospital.................. ! Supply connection................ .
“ 28...... Joseph Ladley....cccovreienvunnennn ' Stone. '
Decembér 7....... Quaker City Croquet Club....., Rent, corner Twenty-second
: . and Brown streets.............. )
“ T.......| E. P.and H. M. Almy............ | Fire attachment................... !
12 M. C. Hong.......cceeenee O 1 Moving water pipe...............j
“ 12....... Butcher’s Ice and Coal Co.....t Cutting ice.....c........ [RPRPTRRIN !
“ 15.......| George II. Wilson.................i Stone....... s [ -

17 70
38 52
75 82
320
2 50
63 68

36 41

425
58 89
65 31

480
71 64
60 38

833
26 43
67 76
180 80
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RECEIPTS THROUGH THE CHIEF ENGINEER'S

December 18......
18.....

OFFICE FOR THE YEAR 1885—Continued.

William B. Bement & Sons.... Fire connection...........ocoeueee. $42 37
William Sellers & Co............. Changing location of fire'
hydrant.......... eneesanseressaene . 43 04
Stewart, Ralph & Co.............. Fire connection......eene... . 6 47
John Welshu.ooovnee. S SIT0 TR ISR © 13520
Philadelphia Traction Co...... | Laying water pipe....n.. ! 114 27
William H. Johnson............. : For penalty....ccceerenns veenne . 50 00
George H., Wilson......... oateens l StONC.ti ittt ) 3 60
L AL Purves & Soleceenenen, O1d material e vresrresisnnns 514
. H. H. Houston.....eeeeeennnes Supply connection.....eieeenee 42 39
. Warrant ........ rreeetree e OVETArAWN coecvernresseeseesennnee 65

Total.eeovirverereeesrecsenenes £9,197 00




COMPARATIVE STATEMENT OF RECEIPTS FOR THE YEARS 1884 AND 1885.

. : . Chief City
Year. De};gg&tmt Il),‘zi’;ﬁ‘g:t Water Rents. | Penalties. Frﬁ%ﬂgﬁal Water Pipe.| Searches. ;Eu(p)gxilxil:ézr’s So(l)i‘%iégr’s

: . :

T | N . T
$11,267 25 $1,561 03 | $1,567,031 94 | $22,298 78 1$101,643 88 | $92,182 18 : $1,988 75 $9,197 00 | $18,993 23
19,837 72 | 2492 97 | 1,566,027 57 | 22,797 76 | 77,557 40 | 71542 00| 46150 | 10,670 89 ! 21,008 20
O . I S R —_— I

1 .
e eevemnessesnsenens| 81,004 37 Do, | 824,086 45 - 820,640 18 81,527 25 1o e
) ; ;

$8,570 47 | $931 94 |coorrerrcsree|  $198 08 I ..... eeevenerenn I ...... ST A l 81,473 89 i 2,104 97

Totals,

1,826,164 04
1,792,486 01

$33,678 03

SGL1




SCHEDULE OF CHARGES AGAINST PUBLIC BUILDINGS AT TIIE REGULAR RATES.

Wards. ' Name. I Location. ! Amount.
FiftBovovvrrensennes ' Mayor's office 3 $ 15 00
e, i Telegraph Department..ceecereeeeeeiineenes ) ) 13 00
. i Office Clerks of CouneilS.....cccooveieeennes | 500

C e Court of Common Pleas, No. 1..... i . 32 00
“ Sherifl"s office........ | 4 00

“ Common Pleas, No. | ‘ 18 00

« ! Independence Trall | Independence Hall . e st satt e ene e san e b i 21 00
“ . Council Chambers.. i ! 6 00
“ . Prothonotary’s office.... 20 00

“ Common Pleas, No. 4uueeeeinreriininnriennnns . 6 00
B v, “ N0 2itiirnninnercesaann : ! 21 00
[LPOPPRR Lo Court House......ccomvmmmetreensnsssnisnnns I 9 00

C e ! New B rssessssessessssssssnnens Sixth street, below Chestnut....eeeeeiiinenicereane veene v 87 00
Ninth B £ eeveeseennsnnaeeamnesee st seeees eeraeces 662 00
L " West end, first lO0T...ccvvuereseeeressanssenns i 85 00

| OO Superintendent’s office.......coeeneiieeennns New City all, Broad and Market strects l 10 00
[PPORR RN City Treasurer.....ccccccsuamsnsseseososseces ! 18 00
C e City CONIONCT eervuveennerseereennesssaenseane: } I 8 00

9L




SCHEDULE OF CHARGES AGAINST PUBLIC BUILDINGS AT THE REGULAR
RATES—(Continued).

[ Ward. Name. Location: Amount, |
<o _ , . i
Ninth ..... City Commissi Seirrieeeennnaeneseenene ] ( $4 00

# rvessssesenenn| Southeast corner, first floor......vervennnn. | ) 48 00 *

L [ Headquarters National Guards............ 400

“ Commissi of City Property........... 6 00

[ RRRRIRIS e Commissioners of Fairmount Park...... 8 00

e Board of Revision.......c.coevvuvrvminnnenns 4 00

¢ Tax A ’s office ! 2 00 [y

N ......... . Delinquent Tax. offce.....o....orooo | New City Hall, Broad and Market strects o iiuiiniiniee coireeenn v 00 :}

‘o ....| Northeast corner, first floor........... 48 00

“ .| Receiver of Taxes........cceeieereeiinns . ' 16 00

“ eeesessieenen| Northeast corner, second floor.............. 48 00 |

© erresineennneeens Survey Department........coccveeivieiiinnnnne 13 00

LN Highway Department.........cccoeviunvnneees . 6 00

[N N Southeast corner, second floor.............. N . 27 00

C Architect’s office.............. e } . { 6 00

New City ITall, Broad and Market streets......coouieinnnivenrenininsesccnnreeiessenes
Y Supreme Court.......vevveiniveciinecrenunnen 33 00
“ e «.e..| Board of Guardians’ office......................| 42 North Seventh street.................... S, 12 00 ’




SCHEDULE OF CHARGES AGAINST PUBLIC BUILDINGS AT TIHE REGULAR

Eleventh..............
Fourteenth..........
Seventeenth.........
Twenty-second....

Twenty-third

Twenty-sixth

Twenty-seventh ...

Twenty-ninth .....

RATES—(Continued).

Name. ' Location. ’ Amount.
I | D I
Cherry street shops.....ivcvrvanenieenicenninnn. ! 918 Cherry street .. e, ek eee treeerharatereeean teeaaeteeees tetets trabaee e e s e s e s ansannraas i $53 00
Armory State Fencibles......ooooueeneiiienn. East side Broad, south of RRCe SErC......covviiiniiuiiiniieinniiesns i ) 65 00
City MOTZUE..cciivierreeerreriieeearecerernnennenns j Northwest corner Noble and Beach SUCEtS...ouerereeves svesssesesesenssessseesecsiessnens’ 14 00
Spring Garden Hall........ errvenrrestsennsreranes | Thirteenth and Spring Garden streelS. i ‘ 41 00
Purveyor’s office... . Frankford avenue and Master street............. 5 00
Town Hall.........c... ... Northwest corner Germantown avenue and Lafayette streeto ... i 29 00
Gas OffiCe.ureervurimiiiceii e Southeast corner Frankford avenue and Ruan street...... 24 00
Water Department office, stable, and ' .
Storage ¥ard......ciceecvenveeiiiiniieiiiniannn Wharton strect, east of Twelfth street. ... i e e 16 00
County Prison..........c.... [N " West side Passyunk avenue, from Reed to Dickinson streets...oeiiieiineenenns 1,294 00
Philadelphia Almshouse................ v ettt ettt et beeb et ea et A AR bR r ettt seae s i e Rt sas et e bbbt s 8,333 00

: Northeast corner Master and Twenty-sixth streets... e 5 00

8LT



SCHEDULE

OF CHARGES AGAINST FAIRMOUNT PARK AT THE REGULAR RATES.

Namo. Location. Amount,

West Park Belmont, including sprinklers for entire Park, $1,138 24
o rrntrererenrter ettt reabsr e bee s e an e sbeaaeae e «..| Belmont Mansion........... :. 83 00

“ o« sesserrsnencinnaneninee... | British Building. .............. 18 00

“« o« e Ohio Building........... . 7 00

B neisesissnesietiiecrsssensstrentassasenterssssatssasents sesaneaesane Memorial IIall...... 50 00
wo« . Horticultural Hall....coiiriieeeteeiei et venss s st e 98 00
woou Green-house adjoining Horticultural ILalle.....ucoeeveereeiireieeenecereieeeeesseeeeeseenns 20 00
s Outside grounds........... ettt e s st era s et e s e e st erese s beaste sses senens 128 00
“oe soesssnstientnarerssansesssssacssnsas ettt e Sweetb Brier Mansion.......cieeeeeiennnuiennnn e RN reosenn resssenns 15 00

B rrreierensensnsssanssnsersersresessssonanitssansnres 1 Rhode Island Building.........ccocet voeennneicinennereeenan, e eerecerinnaae 9 00

“ ¢ jet fountain....o i, ‘ Lake west of Belmont avenue, near Elm avenue......cccevveveereeeennrevenrevienen, : 6,500 00

w o owu K it senessaesneees s Catholic Total Abstinence Society, near Elm avenue, 1,000 00
East Park, drinking fountain I North front Lemon Hill Mansion.................. 168 00
“ “ “ e ! Northeast from Lemon Hill Mansion.... e 112 00
“ “ “ “ Northeast of Sedgley Guard-l 10 00
“ “ jet fountain........cceeeiiniiini, [EP . “ “ “ L LTI TP SO PPN 560 00
“ owu “ .1 Fast side forebay......ocevveeiniiiieiiiniiienenieseeceennenens e ! 560 00

“ “ “ e Green street entrance...ooeeeeeeeenrunnenn. e ese e ! 756 00

N -

6LT




SCHEDULE OF CHARGES AGAINST FAIRMOUNT PARK AT TIIE REGULAR
RATES—Continued. . .

Name. Location. ‘ Amount.

East Park, jet fountain.........coceeieeieicnenieiieniiennniesnieieeeennens On lawn cast of steamboat 1anAing....cveeeievniiiiiiiiiiiiiii v | F735 00
- |

“ oo “ | On lawn northeast of steamboat Janding........oovueieniiniiniininiiiiireee 785 00

“ ¢ trefoil fountain.....cccivceriiveee i eeerereiree e e eeeene ast of Lincoln Monument.....ceeeeeeeieeeerereneinineeneceennena. eereerereeeeeen ! 2,205 00

¢ “ fish pond

“ “

.| Main drive, near Brown strect entrancCe........cciviiiiiiiiniiceieiirerneneeissncessenneseseen 1,984 00

large fountain West of Thirty-third street, south side Dauphin street.

1,003 00

Total.ocovriinniniiiiiiiinn e £18,104 24

08T



——
SCHEDULE OF CHARGES AGAINST POLICE STATION HOUSES AT THE
REGULAR RATES..

Wards. Name. Location. Amount.
First..ccoonmmenerienn Station house, Seventeenth District.........| South side of Taylor street, east of Passyunk avenue........... eeerieeeesaans eernsesens $62 00
Third....eeeeesssseres “ “  Second 0« ... Second street above Christian street...........cccceerveens 97 00
Fifth.e.ceeeceennenenes Central StatioD...eciceeeieesinierennerinneeeens Mayor’s office, Independence Hall......c..vvveerererreerernunnsnneeiorieeeesssesssssnsnneeesseseas 70 00

L Station house, Third District.................. Union street below FOUrth...ueuiccvernvrererniiieriieesseeeeeneennnns 63 00
“ “ Fourth e, Fifth strcet above Race........ eeeereerannttneisisssenanane 65 00
“ ‘“  Nineteenth District........ .| 734 Lombard Street........... 60 00
Lighth.. “ “  Fifth “ .| Fifteenth street, east side, south of Walnut street.........ceeereeiueerevenesieesrenenns 61 00
Ninth .eeee... “ “  Twentieth “ .| 1519 Filbert strect.....vvennneeveeeeenvvnnnn. RPN v———— 51 00
Tenthuererrreeeeeeann “ “  Sixth C 235 South Eleventh Streeb.......uuuviimeiiiiiierrremiieiiecsiesrraeoren cevesseesessororsessessresss 65 00
Eleventh.......coeee. ¢« “  Seventh i St. John street HElow Grech SEreet.......cociivviuiiiriiieieicriiieeecieeeceeeeeeseeesesnee e ananens 30 00
Fourteenth........... “ “  Eighth O 1012-14 Buttonwood Street........oecviviiiiiniinieeneecererisenrenenens eesneesseniisnnnesssesanens 55 00
Fifteenth............. “ “  Ninth C Northwest corner Twenty-third and Brown Strects......eevereriieresreeieeeeenennes 48 00
Seventeenth......... ¢ “  Tenth o, Front street above Master street.......cc......... reearererenn, [N e e 58 00
Eighteenth........... “ “  Eleventh e Girard avenue above East Montgomery avenue..............eeveeeees ceenerteteiean, 31 00
Twentieth............ “ “  Twelfth LN Northeast corner Tenth and Thompson streets.............oue.... rereeaenaaes 71 00
Twenty-first......... “- “  Thirteenth ¢ .| Station-house alley, between Mechanic and Cotton streets.. 36 00
Twenty-second..... “ “  8Sub e Northwest corner Twenty-seventh and Highland avenue.........oovevereevirneenenn... 23 00

181



SCIIEDULE OF CIIARGES AGAINST POLICE STATION HOUSES AT THE

REGULAR RATES—CContinued.

Wards.

Twenty-second.....
Twenty-third.......
Twenty-fourth .....

Twenty-fifth.........

Twenty-seventh...
Twenty-eighth.....
Twenty-ninth......
- Thirtieth..............
Thirty-first..........

Name. ' Location.

Station house, Fourteenth District........... " North side Tafayette street. e e
“ “  Fifteenth “ Southwest corner Ruan street and Paul streeto. . e
“ “  Sixteenth G Southwest corner Lancaster avenue and Thirty-ninth street.......

“ “ ° Twenty-fourth District.....: Southwest corner Clearfield and Belgrade streets....... eerernieire it besarmanaseies
“ “  Sub “ . Northwest corner Kirbride and Richmond Streets. ... ceceecererercereeesecsess ;
“ “ “ “ . 3883 Germantown avenue.. ... eerree e reeanaes

“ “  Twenty-first “ Southeast corner Woodland avenue and Spruce street.............

“ “  Twenty-second ¢ ... " Northwest corner Park and Lehigh avenues |
“ “  Twenty-third ‘e Southwest corner Twentieth and Jefferson streotsl
“ “  TFirst -~ “ Fitzwater street below Twentieth street. ..o '
“ “  Eighteenth “ 2028 Trenton AVENUC. ovvreirrerniieniiis coveeiieesssenisseesnnens

‘ Amount,

$52 00
52 00
64 00
19 00
40 00
33 00
63 50
91 50
57 00
60 00
53 00

i T TR | 1,534 00
|



SCHEDULE OF CHARGES AGAINT FIRE STATIONS AT THE

REGULAR RATES.

Wards. { Name. ) Location, —
Firsto.ooeenninensans Fire Station, No. 10...........cceeeeeeverrennnn....| 818 Morris street.....................................;. RO T $25 00
Fifth,.ccoereseeosenes Truck D Company......... e OB 319 Union’streel...................,__ ................................... 21 07

" e TSRO No 22"""mm"""“""" Levant street, Delow THird SEreet......e.ur.veeusrsmesnsersensmssessnnns e nrns 20 00

73 (1 O B (1 . OO OO (7 -t SO 18 00
B e Truck E COmpPany....cccoueeresrinnueeniaenens 321-323 Branch street........... et b et raeteah s bt as sy eeeas e s b etesatesas seeaes nesanenrrrnn 23 00
Seventh...............] Fire Station, No. 1l.c.covveiiciiniininnens 1035 Lombard Street........couiiuniieiiieiniiiiniiiinineeieneiinieiissscenmesnneee e 15 00
“ ' e “ « NO. Livecerriecensenaeennnnen e South street, below Nineteenth Street.......ccovevvcceieceiiiceieniiniicicrniienenn e v 19 00
'.l‘enthj..' ) “ “ and Shops, No. 17........... Race street, south side, west of Thirteenth st.....ceceviiviniriiiinnas reesenens 142 00
Eleventh..... «“ “  No. 21.... .| 826 New Market street........oorieeeeviiienniieenn e, 27 00
Fourteenth.......... “ “  No. 26... .| Hamilton street, between Tenth and Eleventh streets... 36 00
Fifteenth............. «“ L \ [ 15 - SO, qoereeenn 1903 Callowhill street.....oveeeieirvnniniieneeninnenn, 15 00
. Truck A.icecveimiiiiieeinieienniiteeee seesseeens 2132 Fairmount avenue. ... vvueeeniininiieicn i 17 00
Lighteenth..........| Fire Station, No. 16..ccccceervns coeiinniin 1106-1108 Montgomery avenue....ovcceeeeieiieneeenennens, essessansensensstssesnnisteinessrssesanans 20 00
Nineteenth.......... “ S (T £ S o s Howard street and Columbia avenue.....viieiiiieiiiiiicniciiiiineeneieenas SO 15 00
Twenty-first.........| € N0 120 e 454114545 MaTN SIPEEt.....civiivreriiiiiiiniii e e 17 00
Twerity-third ..... “ u 22 East Church street........coooviiviiiiiiiiininiiicneeienn 16 00
‘ o “ “ 4612 Frankford AVeNUC....cvuivuueieeiiiiiii cereiierisneieeineessesssstssiee e seeeseeseessosnes 24 00
Twenty-fifth........ “ “ Belgrade street, twenty feet south of Clearfield street......cce.eeeeiiviiiincrieivrseiennenas 23 00
Twenty-scventh... “ “ ....| Southeast cor. Thirty-seventh and Ludlow strects....c.cccoeeriearnnnnn. 24 00
Twenty-ninth......| “ 2202-2204 COIUIMDIR AYENUC......cvvvereeneeresnrsesesenseserssssesssessecesesssen 26 00
o o Total... $543 00

€81



SCIIEDULE OF CHARGES AGAINST TIIE PUBLIC SCHOOLS AT THE

Wards.

First....

Second.

Name,

| Grammar School.........cccvvvvivivneniieiennnnan.

REGULAR RATES.

| Southeast corner Seventh and Dickinson streets.........ceeeeeeee J N I $27 00

Location. l Amount.

f Weceacoe Primary School.... .+ Second and Reed streets., 13 00
Tasker School......co..ceveerniniiierinierieinns | Ninth and Tasker streetS. .. RN . 13 00
Levin Handy Smith School.....oveencnn. Fifth street and Snyder aVenUC. ...t et et e I 20 00
William Welsh School.....oioiieniieiennenn, ~ Thirteenth and JACKSON SETCCES.cveiiniiiiiin it ! 26 00
 Lancaster avenue, above Reed street. e, I 13 00

. Morris street, below Second street... ' 13 00 g

! Dickinson street, helow Seventh strect. i . 18 00 -
Calhoun School.....uicierieveniuerenereriiinnnn, | Tenth strect and Snyder avenue....oeeeceennneennnes ..................................... ' 20 00
George W, Nebinger School.......ooiiiinin, I Carpenter street, above SIXth sUreel e : 18 00
Wharton € e Fifth street, below Washington avenue............. e e e e ; 29 00
Washington “ , Carpenter street, above Ninth street. 26 00
Watson e ; Mary street, helow Second street. 15 00
John Hockdale C ! Thirteenth and South Marshall SUTCCtS. ....evevcereerrieesneceenterereseneevesssessesseesssens 16 00
Mt. Vernon “ © Catharine street, above Third Strect. oo, 42 00
Fletcher . “ " Christian street, above I'ront SLrect. ... veiiiiiiieniinie e, 14 00
Thomas B. Florence School...........u...... i Catharine street, below Jighth strect.. ... e e 32 00




SCHEDULE OF CHARGES AGAINST THE PUBLIC SCHOOLS AT THE

REGU

LAR RATES—Continued.

Wards Name. Location. Amount.
Third ............ «... | Lyons School..oiiiiiieinns - Catharine street, above Tenth Strect.........oocoeeviviiiiiieeiiiiniiii it e, $13 00
Fourth.................| Ringgold e I Northeast corner Eighth and Fitzwater streets........ccoocvevevericniiiienievisnveanneens ) 18 00

“ .| Fagen e : Twelflth and Fitzwater StreetS..o.oouee it st e v e e s eee e 21 00
O William M. Meredith Fifth street, above German strect....... 35 00

“ Ralston “ Northeast corner Guilford and Bainbridge streets................. 15 00

“ Ronaldson e Fitzwater street, above Sixth street.......ouvviivinnnii 13 00
Fifth ..o v Horace Binney Grammar School............. SPruce Strect. DELOW SiXtI SLEECE...v..vrveevrerecserereseeseserinen svesesessssesestseesnseeseenanes 77 00
e James Forten School.....ovuevcenerneevreennen. Sixth street, above Lombard street.... .o 15 00
B George W. Wharton School..........ccceueene Third étreet, above Lombard StreCt... ... 26 00
Sixth..i, No. 1. Primary School.......cccccoovieer wevneees New street, below Second street......ouuvveereeeiiieiininieiiiiiiiii e e 9 00
G e Northeast Boys’ Grammar School............ Northwest corner of Crown and Race Streets.... cuovvrrvmerrereveseseeeneesereenseseennens 29 00
. N. E. Secondary School......cccecevvvvenunnnnnn i Crown strect, above Race street........ceeeviiiviniiennnens ettt e e e b s anrtaaaes 10 00
Seventh............... Sccondary, No. 1, School.......cooccevveeiunnenne l 409 South Twenty-third street........coceoeeeens [ e s aee e 8 00
. Secondary, No. 3, “ .iiivienniiiinnne 1119 Pine street, northeast corner Quince street............ 17 00

“ .| Bouthwest School.......cccoeviiiiiiiiniiniiinnn Northeast corner Seventeenth and Pine streets.... 22 00

“ .| Secondary, No. 4, School......cccceeeunrinn .| 415 South Nineteenth street............cocees 13 00

“ 0. V.Catto e 2028 Lombard BErEeb.........c.cvvvruiiriiiiieriniiiee i 18 00

G8I



o

S‘CHEDULE OF CITARGES AGAINST TIIE PUBLIC SCHOOLS AT THE
REGULAR RATES— Continued.

Wards. | ﬁame. : Location. I Amount.
Eighth....ccooveeieans ’ Hollingsworth  School.............oeiiiis Locust street, south side, west of Broad street... v, ! $26 00
“ : Locust Street “o . Northeast corner Locust and Twelfth streets, I 29 00
LN ' James A. Garfield “ . . Southwest corner Locust and Twenty-second streets........oceviianiiinienes coeans 10 00
Ninth..ooooveivennnane Zane Street E U TH=T1T FHIDETE SLICC.ceeaniiiiiiniiittiieit it et e eeerane s e e e e e e aeeaee 28 00
O ——— i Filbert Street e 2015 Filbert street...... ety st e s e s e s s baba s e see eerbeen sanans 13 00

G e Keystone e ceeee s Nincteenth street, west side, north of Chestnut street..........c.ee.. e 37 00
Edward Shippen ¢ .. .... Cherry street, north side, west of Ninetcenth street.......... . 21 00

C " John Agnew e Cherry street, south side, wegt of Eleventh street... 20 00

“ ! Cherry Street LN : Cherry street, south side, west ot Fifteenth street.....oiviviivineeenns [ 8 00
LN | Northwest “ I Race street, north side, west of Broad street.... ..oo.vivvviveviiinnierinnieniiiin, 214 00
i ' Sergeant ' RN }.'9‘20 Sergeant strect. ..o erernne eeeeenns 9 00

i Shunk Primary, No. 1, School .. .. East side New Market strect, above Brown SEFCCL. .. cuve, vevvveeeeverereeeeresesseesenene 9 00

e ! Madison Secondary School.....ovuveieereeienn. | East side New Market street, above Noble street PPN , 19 00

3y emeeeeeseneens I Northern Liberties ... [ Third street, DEIOW Green SLreeb........ccivueueeieniveesseesorensearasssessssssesssnensssoeesens ! 19 00

G e, ! Biedeman Primary ... ; St. John street, below Buttonwood street.......coooiieeriiiiiiciiicecennniiinniiconsinnissnenns 19 00
Twe]fth..,.............! Saunders “ Northwest corner Dillwyn and (allowhill Streets....oveeeeeerrenereevesiereereeesieeruvenans 16 00
“ ; Mifin e l Third property west of 18 North Third street...cueineecisres couees 26 00

=t
(0.2
S.



. SCHEDULE OF CHARGES AGAINST THE PUBLIC SCHOOLS

AT THE

REGULAR RATES— Continued.

Wards. Name. Location. Amount.
.| Rovoudt - School..... 432436 MATIA SLTCCE.vvvrrvveerrveseorveeion e ressssseseesoresssnnesns $17 00

.| E. M. Paxton e Noble street, Delow SIXth SETeb.......cccveeereseeesrerrerieesimmreniiesereessrerssseesessesessessees 26 00

Wyonming G s Northwest corner Sixth street and Fairmount avenue........c...oeeens [ 23 00

C Adams e Garden street, below Buttonwood street, 23 00
O Warner i Perth street, north of Parrish street, west side...c.ccovveennnnne. sresessientecenitiseannsass 28 00
Fourteenth.......... " Roberts Vaux e Wood street, between Eleventh and Twelfth streets, north side.....cce.ueen.. e 29 00
i Monroe O Wood street, east of Twelfth street..........cocevivvvmmieinniinnies 32 00
e John M. Ogden C Northeast corner Twelfth and Wistar streets.......couuvvieeiiiiniiirerinineiieenn 26 00
G .| Bobert T. Conrad O Melon strect, east of Twelfth StreCt......ouneieiriiieiiiiiiiin i 25 00
“ .| Hancock o —— Fairmount avenue, west of Twelfth street.......cviveeniriniiiniinvenieiiniennen i, 41 00
. Spring Garden School... .| Southeast corner Twelfth and Ogden streets........ 30 00
.| Central High “ Southeast corner Broad and Green streets 63 00

Girls’ Normal ¢ Northeast corner Spring Garden and Seventeenth streets........ seacoesecasese eerereee 119 00

e Boys’ School of PrAcliCe. ... orvvsvereeneneane 1619 nndV1621 Spring Garden Street.........cvveieeeiciiininruneeenerensanne e 41 00
i Hoffman School.......covvvvviiivininiiinnnnnnns .| Northeast corner Seventeenth and Wood streets...........cocoevereiveiciiininiineininnnns 19 00
i Thaddecus Stevens School.......................| Northwest corner Seventeenth and Grayson streetS.........ccvevevveeervricinieeeennnnne 31 OOA
“ Lincoln e Southeast corner Twentieth street and Fairmount avenue.........cccovveveiviieenranns 71 00

18T



SCHEDULE OF CIHARGES AGAINST TIIE PUBLIC SCIHOOLS AT TIIE
REGULAR RATES— Continued.

Wards. : Name. i Location. | Amount.

J— PR _|_ e .. e ——— | e oL ol el - - e 4_3 cm— e
Fifteenth ........ ., A.D. Bache SEhoolaueiiiiiceenne, Northeast corner Twenty-secoud and Brown streetS..o . eereeiinnnninn. : $£17 00
K i Livingston O ‘I Northeast corner Twenty-third and Shamokin sll‘((‘*i 21 00
Sixteenth ............| Wm. A. Lee e l Howard street, helow (iir:\;'tl AVEINUC cteivt ceiviiireiierenieeis i iae e sbaiies s seesbenn seeeas 30 00
“ ...| Martin Landenberger ¢ ' I'ourth street, above George street. 27 00
v . George Wolfe €| Charlotte street, above Poplar street.. . iesereesi e e e ceeens 20 00
LN I Jetterson G ! Fifth street, above Poplar streeto it v cerveessieeens 38 00
Seventeenth ... Harrison B e South side of Master street, above Seeond Stre€t. ... i ieriiieeeiieerereevcercenes 19 00
Lk e James R, Ludlow B P i Northeast corner Master and Lawrence streets ... ieeniiiencesveeeenannees 25 00
e Webster School... ’ Last side Hancock street, above Girard avenue.. 16 00
Eighteenth.......... Douglas e e eannes Southeast corner Edgemont and Iunlingdon streetS.....o v versierenieeeeninnnenns ' 13 00
RN Primaries, Nos. 7 and 8..ovvvveiieieiiviiinnnnns I Southwest corner Belgrade and Otis streetS ...t ceeeee e ) 13 00
“ cevereneel Tu K. Finletter Sehool...ineeieiennnns { Montgomery avenue, northeast corner Gaul Street........oveieeveeieneenernreeeiiorieenns ' 29 00
e Morris G Palmer street, above Thompson street i 16 00
“ veerenens] Cicorge Chandler “o .1 Montgomery avenue, above Richmond strect.......eeiiniiiiiiieneensnniiiee i 36 00
“ veeeeenr| Vaughan C [ Marlborough street, above Thompson Street..........ccvverveveires i creessiensnveceesnneen i 26 00
Nineteenth.......... Price LR i East side Howard street, north of Diamond street........cocvveviiiiiiierecnniiiinnnnnne 21 00
LR Wm. Adamson O East side Fourth street.......cccoivviiiiieiiiiieerierenreeienvecriiseseeeessennes 25 00

881



SCHEDULE OF CHARGES AGAINST THE PUBLIC SCHOOLS AT THE
REGULAR RATES—Continued.

Wards. Name, - Location. Amount.

Nineteenth.. .| Franklin School.... ..| East side American strcet, north of Columbia avenue.......ccceeeeuereennnes [ $12 00
" seesesess| Colored consolidated “ cenneeennennes] West side Cadwallader street (Tented).......cc.eeeeevveveveeeesererieeeereeeeesenseeesaeessessanss

“ R Wm. H. Hunter e .| Southeast corner Dauphin and Mascher streets........ccocevveeervreerierneeeninns [T 16 00
“ veeveenes| Cohocksink C e Northwest corner Montgomery avenue and Fourth street...........cccccuenu. 15 00
C Cumberland € Southwest corner Cumberland and Hancock streets............. [N 19 00
Twentieth ........... Park Avenue «“ .| Park avenue, above Thompson Street.......oeeeerererueereenens e e e 61 00
O e Daniel Webster ~ School..... ....cceveeeenns Eleventh street, below Thompson Street........oovvveniriviciiiennneennnnenneeseecneenne 21 00
“ veeene.| Penn e Southeast corner Eighth and Thompson streets......c.oeeeeeriiciveeniinean 20 00
“ «eesees] Rutledge G e «...,| Northwest corner Seventh and Norris Streets......cccicuneerireeesineeeeiineerenineeneneseenns 27 00
“ seeeeenns| James Todd O Northwest corner Franklin and Norris streets............ 27 00
.| Primary No.7 “ 1523 and 1531 Mervine street................ 10 00
.| James Lynd “ Twelfth street, above Columbia avenue........ccovvivevereereriiiereerieeeieereeaeeee v 40 00
Manayunk Grammar * ......ceeeeiennn South side Green lane, below Wood SEreet.......ccc.tuuereivereiereiisreersensieesnsnnennenneens 17 00
C Fairview C sasenesseaness Manayunk avenue, below Green lane... ) 47 00
O Schuylkill Secondary * ... ...| Washington street and Jefferson avenue..........cccoovvvruieernnurvineeccennans 17 00
C Roxborough e Ridge avenue, west side, below Parker street........ccceveecvceriirerinniienicciecsnneneenn, 6 00
e Washington Primary “ ... Shurs’ lane, south side, first house east of Cresson street.............ccoveeeveveervveeennns 13 00
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.SCHEDULE OF CHARGES AGAINST THE PUBLIC SCITOOLS AT THE
REGULAR RATES—Continued.

Wards. } Name. Location. Amount.

— e - » !
’,l‘went,y-ﬁrst.........‘I Levering School.eiiiieinnnnn, West gide Ridge aveuue, below Martin street. ..l &7 00
Twentyesecond.‘...: Chestnut Hill “ ¢ South side Highland avenue.. ; 19 00
$ | Germantown LN I Northeast corner Adams and Lafayette streets......oiiiiiiienn. ! 30 00
PO , C. W. Scheaffer B " Germantown avenue and Wyoming StTeet.. ..o . 24 00
“ «.eenne| Central Primary Schoo]................‘...,i North side Centrestreet.............. e eeetttesnesasteaas s n seeaee b tentnssanes samsseratsanaes ’ 13 00
“ e : Bringhurst LN " BriDGRUTSE SETEO . cetereeeeeistinieies e eniae et s s l 16 00
“ Rittenhouse “ . ... South side Rittenhouse street... 13 00
Twenty-third........ Marshall O Northwest corner Franklin and Sellers streets ..o 11 00
“ esnnne i Henry Herbert Grammar School............ Frankford avenue, 100 feet fr. m the southeast corner Foulkrod strect.............. 25 00
“ weeeee.] White Hall e " Qouthwest corner Pratt and Tacony SEPCELS. et 19 00
e ' Wilmot Public C e i One hundred and thirty feet from the southwest corner of Mulberry strect....... S 00
Twenty-fourth ....; Norris J. Hoffman “o ." Northeast corner Fifty-fifth and Vine streets.......c.cooceeeeineae F PR 28 00
“ i Jesse George e i Hamilton street, above Sixty-third strect.... | 28 00
“ % Martha Washington O i Forty-fourth and Huron streets.......cocovviiiiivnnneinoe 36 00
“ veeee.| Belmont Grammar C e ’ Forty-first and Oregon streets..... .o ennessseenen o 28 00
PO Warren “ Thirty-cighth strect, below Warren street........eeeeiveeniniieninninenn ! 35 00
“ «weeee| Mantua “ ! Thirty-eight street, below Mount Vernon strect........ooooovvvenneniiiiniiiinninns SR 29 00
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SCHEDULE OF CHARGES AGAINST THE PUBLIC SCHOOLS AT THE
' ’ REGULAR RATES—Continued.

Wards. Name. Location. Amount.
Twenty-fourth ....| Haverford School............ 3415 Haverford street........ Nierereee e e esesseseereretaetateonees erennt sansenens # 28 00
Twenty-fifth........ Sherman G i Northeast corner Somerset gtreet and Frankford avenue....oueeovueiveeieeneiniinnnne 17 00

“ sesesese| Boudinot School........ccoovivvunnniienericennen. : Southwest corner Indiana avenue and “D” streetu..vveniiiiinniiiennien 21 00

L Henry W. Halliwell Grammar School...... I Frankford and Allegheny avenues. oo ieiuueiiiiiniinn e 31 00

“ .| Geo. B. McClellan, No. 1, School Northwest corner Edgemont and Neff streets.... 13 00

“ .| Geo. B. McClellan, No. 2, “ ... Northeast corner Nefl” and Thompson streets.. 30 00

“ .| Carroll School........... ceetannenieesenresnaraaes 1528 SAIMION SEIEE uuece e ieerreerirrenraierioitere teit sertie e sssaeesrnn e ee e e sesras s ssbessennneabeens 14 00

“ e ITVIDG ® % s BriACSDUTE e vveeeeeeteinetarreiitieeserareeseiee et erteseesereee s s s esbsiete st saeesaabecn smaes sbeesananes 13 00

O Barton ¢ TFrankford avenue and Buckius street.......oooiiivemniiiiinieniini e 13 00

“ .| Bayard Taylor School................ [T Sixth and Venango streets....uuuei. ceveiieniiiiiiimnieies e 16 00

e Asa Packer s eerernrree ; Broad and McFerran streets........ T O PY 22 00
Twenty-sixth....... Jackson C eererer e i Southeast corner Twellth and Federal streets....ov i vevienieeniinuinneininn e, 40 00

“ Jeremiah Nichols School........e oeviiveninn. Northeast corner Sixteenth and Wharton streets................ 34 00

“O James Alcorn e Thirty-fourth and Wharton streets....ccoveeeeneennen " 25 00

COT Landreth Federal “  ..iiiieennnns Southeast corner Twenty-third and Federal streets......cuuvuuneinnciiniiiiniiinn, 17 00

e James Logan “ Northwest corner Nineteenth and Reed streets.......... 16 00
Twenty-seventh...| Newton Grammar Southwest corner Thirty-eighth and Spruce streets " 34 00

16T



SCHEDULE OF CHARGES AGAINST THE PUBLIC SCHOOLS
REGULAR RATES— Continued.

AT THE

Wards. Name. ‘ Location.
Twenty-seventh...: Newton Secondary School......coeeeeereinene. 3438 Chestnut street.........ooooiviiiiiiiiiiiiinii i, et s
“ .1 Newton Primary e 1 3459 LUALOW SITCCE.ccicetiniiireeeeceirisereseraneeeseseeseaesrrerassntiossnneseesesaesuenssrneesss sesnne
“ Price “ ‘ Southwest corner Forty-seventh and Locust streets.
Twenty-cighth.....; Oakdale “ st Eleventh street and Iuntingdon avenue....o e
O " Camac O r——— ' Corner Thirteenth street and Susquehanna avenUe....oeveeiee ceevvvienns ceveeinens
“ Kenderton e Fifteenth street below Tioga Street....ovvveviineiiiniiiiicici e e
“ T. H. Powers e Southwest corner Susquchanna avenue and Woodstock street.......oeevivvenieiinns
“ w..| Bellevue “ .I Twenty-sixth street and Cumberland avenue....
“ Glenwood Primary  “ Ridge avenue above Thirty-sccond strect........cceveeuvieiiinnne.
“ James L. Claghorn ... Seventeenth street and Susquehanna avenue....... sesessrresseanrssstanonsarennrsenatane uate
Twenty-ninth...... Reynolds “ .; Southwest corner Twentieth and Jefferson StreetS .. v iieeeiiiicsereiieeeeenieeenns
“ Edward Gratz G e s Southeast corner Twenty-third and Jeflerson Streetsu e i,
“ Morris City “ Southwest corner Twenty-sixth and Thompson streetS. e eeeevvvinisnnneeeieinnes
“ Muhlenberg “ Southeast corner Master and Forty-seventh streets.
e Elisha Kent Kane ¢ ... Southeast corner Jefferson and Twenty-sixth streets.......oooovniieniiiiiiiiveennns
“ George G. Meade School.......coeveeriicerenen Eighteenth and OXford streets......co.cceeeeieiririiininiieivnenieenisennens e -
Thirtieth ............ William 8. Pierce  “  ..coiiiiiiiiiiinnns Twenty-fourth and Christian Streets.......uvevceeierriinereieninieicrnsiseeneeeeess e

Amount.

28 00
16 00
19 00
24 00
43 00
28 00
30 00
32 00
16 00
43 00
36 00
24 00
10 00
22 00
31 00
49 00
26 00
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SCHEDULE OF CHARGES AGAINST THE PUBLIC SCHOOLS AT THE
. REGULAR RATES— Continued.

E‘;’ Wards. Name " Location, Amount.
Thirtieth ............ Curtin School......uuvuviiriieeiennen Southwest corner Twentieth and Catharing streets...... co.ocveiiiiieevereriieenniens $16 00

C James Pollock C Southwest corner Birch and Fitzwater streets...o i iiaiiiinienis e ceies 16 00

O Edwin M. Stanton  “ .. Southeast corner Seventecnth and Christian streets......oeiiiieneiiienisenieees 23 00
Thirty-first ......... John 8. Iart G e York and Memphis SETCEES. ...ccciviieiiiiiiiiiiiiiiiieis ceeerieeeeeeeceeneveeereatieseasssseene 29 00

A .| Adams e Adams street above AmDer Strect. ...t 21 00
e * Lucretia Mott PR IHuntingdon avenue and Sepviva street 28 00

Total......

3,814 00

861



LIST OF CHARITABLE INSTITUTIONS
Which, under the provisions of the Ordinance of June 21, 1878, and June 16, 1881, are charged fifteen
per cent. of the regular rates.

I ,
Wari. N 1 Location ahen et Aot Aot
i

Firsbo..covvvneeeinnn, Sisters of St. Francis....ccevveeniieiiiniinns 505 RECA SICO oo June 7, 1833 2200 §5 00
Second......cceeenees ! St. Ann Widows’ Asyluni......couvivevnieenne, 906 Moyamensing avenue..... . June 21, 1878 24 00 500
C e : Ridgway Library......cviiiieviicneenns © Broad street, southeast corner Christian street... January 21, 1882 107 00 - 16 05
! Maternity Hospital... - T30-32-34 South Tenth street... December 21, 1883 12 00 500
K Industrial Iome......cccovvvienineniiiiiinininnn, D762 Routh Tenth et e e June 21, 1878 50 00 750
L, Southern Home for Destitute Children.... Southeast corner Fitzwater and Twe!lth streets.. June 21, 1878 154 00 23 10

N i Philadelphia Society for Employment aml: o . . . _ .
Instruction of the Poor..evvvviivnnennnn. 711-718 Catharine street (Special ordiance)......... March 23, 1878 76 7H 5 00
Fourth......cceveveuns Institute for Colored Youth.......ccceeeeenes ! 915-919 Bainbridge streeto v, Aprils 17, 1883 28 00 5 00
“o ..| Bedford Street Mission... .| 619 Alaska street. :}::::? ‘f: }:;:: : 30 50 500
Fiftho....cvvrvennene.| City MISSION..cooiiviriiiiiiiriiiinen i, 411 Spruce street e April 10, 1833 16 00 - 500
“ weeesreseneee| Philadelphia Dispensary......ccovevieneeenns ! 127 South Fifth street .. April 19, 1881 3150 500
S Newsboys’ Aid Society.......coeene e 251 South Sixth strect.. e September 29, 1881 62 90 5 9 43
Sixth..ceevnnrieennnnes National Guards’ Hall.......coceeeeireeeinninens 518-520 Race strec; ............................................ April 26, 1884 54 00 810
“o. Apprentices’ Library... ...1 500 Arch street, southwest corner Fifth street...” June 21, 1878 23 00 ; 500
Seventh............... Howard Hospital.. . 1 518-20 Lombard street. | April 10, 1883 22 50 } 500
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LIST OF CHARITABLE INSTITUTIONS—Continued.

b Name. Toouton. i e
Seventh ...............| Pennsylvania Hospital..........cccceuen. [ Southwest corner Eighth and Spruce streets......{ o euueeiiiiiinenivennns $520 50 | $78 18
“ veeee.| Western Soup Society ....cocveevuiuninenniiinnnns 1613-15 South Street......couveevvvuvreeeereeenrereresnnnnenns June 21, 1878 21 00 l 5 00

“ .| Clinton Street Boarding House .| 913-15 Clinton street... {g:;te’mb’rg(l); ig;g } 80 00 : 12 00

Y e weer..| Deaf and Dumb Asylum.......ccoceveienneenn. 1025 CHNLON SEreetucreeriiirivieneerrereerererireeeeseennnns October 22,1885 8 00 1 5 00
LR « “ “o 317 South Eleventh strect......cccccccovvuvernieinnnnnn ! October 22,1885 6700, 1005
L “ “ ] Broad street, northwest corner Pine st‘rcet.........i June 21,1878 i 658 00 : 98 70

K Day NUTISErY...ccoeereseerenrinecsneenennns [T : 2218 Lombard street....ueeeeereceveeieeeeeceeereesennnnnnes : October 3, 1882 " 12 00 : 5 00

“ ..| Lincoin Institute......cccovvvirivniiniiniiiunnn © 324 Eleventh street (Special ordinance) March 23,1873 106 00 500
Eighth.....c..ooeeenee Midnight Mission... . 919 Locust Strect ... vnnvieins vceeveenrevneeninnvnenennnnns December 21, 1883 ; 23 00 5 00
C Philadelphia Library.....cocccoeneniiinn, i Northwest corner Juniper and Locust streets....i January 31,1882 [ 66 00 . 9 90

G ——— Jefferson Hospital....... breesne sseeeseaceeseionen ‘ Sansom strect, south side, above Tenth strect...i June 21, 1878 | 48300 | 7345

“ eeceeseseense| Union Benevolent Association................. }L 701 8ansom street....viees eviviiieii s Kebruary 13, 1883 r 61 00 915

“ veennenn| Jefferson College.....ouerenniiiiiiiiiiininiinenennns : Tenth street, west side, below Sansom strect......| June 21,1878 | 136 00 20 40

“ .| Childrens’ Hospital... 207 South Twenty-second street.... . June 21, 1878 | 95 00 ! 14 25
K St. James’ SChoOl.....cciiriereeneninnicniiariannns | 151 South Twenty-fourth street.......ccevvnereernnnes February 10,1885 ' 21 00 | 500

B e ceseeens| Historical Society..... covvevvueeriinnnininnininn, Southwest corner Thirteenth and Locust streets..| February 28, 1884 20 00 ' 500
Ninth......oeeennnns Womens’ Christian Association... ........... 1605 Filbert street.......ccocveriiuinrencne tererennessinen June 21, 1878 ’ 23 00 i 5 00
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LIST OF CHARITABLE I\TSTITUTIONS——Contmwd

T

Ward Name, ' Location. ! o}y(‘:}lf.?r};]\d(lﬂlt
Ninth..coeanneeenan Homapathic Hospital....cccueereiervveneennnns i 1116-18 Cuthbert street......ooiivvviiienciinnn, E ..............................
Tenth ..ceveeerrienens Central Soup Socicty....ccocevvuiievnnnniens ' 709-11 Cherry Streeto . cenicnenenens | June 13, 1881

B i Inél(;ggl; WldOWsand@mg]e\\omens Northside Cherry street, 5. of Eighteenth streett {:}323 %li }:;f;
“ Catholic Home for Destitute Childr en| I
and Orphan Girls 1718-20 Race street... . June 21, 1882
© e Wills’ Eye Hospital........... JONOPUPRTOT | 1810-24 RACE STt .vvvvniirirruriiineeiereiiiieerenseennne ; June 21, 1878
R PN Academy of Natural Sciences................. ! 1900 Race street,S. W.corner Nincteenth slrcet..: June 21, 1878
‘o Presbyterian Historical Society.............. 1227-29 Racd Strect .o, June 20, 1882
B Petlx];l;):)lty%ﬁgBIhn;(‘lltme for the Iustruc-l Northeast corner Race and Twentieth streets... June 21,1882 .
E e sesensese Orthopaedic Hospital........ccccvveiveenneeninnnns i 1701 Summer street, N.W.. cor. Seventeenth street  June 21, 1878
B reennnesnees weeee| Academy of Fine Arts......cccoccevviiiiiinnnnnne Northwest corner Broad and Cherry streets...... i June 21, 1878
C Magdalen Society of Philadelphia...........| Northeast corner Twenty-first and Race strocts..' June 21, 1878
Northern Soup Sociely.........ccoevvenuiiinnnns 817 North Fourth strect.....ooevvveiniiiiiinnn f June 21, 1878
Home Association... .| 305 North Sixth street............. e : June 21,1878 °
Thirteenth....... ....| Northern Dispensary. .| 606-08-10 Fairmount avenue... .| June 21, 1878

“ veeseennes| Sheltering Arms......cooevveveenniierincininnens 717 Franklin streetu.. e vneeiieeionceesieeenienns September 16, 1885 !

Fourteeenth.........| Spring Garden Institute........c.ccoeeveeennes 1349-51-53 Spring Garden street.........coeeeeees l October 22, 1883 |

\

Amount 'Amount
Lharg.,ed

—~

, assessed.

229 00 !

103 00

61 00

451 00

53 00

276 00
67 00 '

40 50

18 00

41 50
29 00
45 00

§5 00
15 45
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T GRS weEm——

LIST OF CHARITABLE INSTITUTIONS—Continued.

Ward N Tocaton. oy benplaced | Amount | Amount
— !

Preston Retreat.............. sneestenireniestannasnee i N. W. corner Twentieth and Hamilton streets...| June 21, 1878 $121 00 $18 15

Home Infirmary.......coceecovinecirner e veneee, 2208 Brown street, .| July 27, 1878 23 00 5 00

Northern Home for Friecndless Children .." N. E. corner Twenty-third and Brown streets...| June 21, 1878 110 L0 16 50

C e Soldiers’ Orphans’ Home, .| N.E. cor. Twenty-third and Brown streets (rear); June 21, 1879 85 00 12 75

C House of Refuge.....coceivivieiiees vveiiinnnns N. W. cor. Twenty-second and Parrish streets...i March 18, 1879 ! 1,050 42 157 57

$ “ “ (colored).....ocunniiiiiinnnen “ “ “ “ “ .1 March 18, 1879 400 00 60 00

C Howard Institute.....coueieeinvniiiiiiiiinin 1610 Poplar street....cccovveeeeiiiiiiciiiiinnenniiienennenn. June 7, 1883 13 00 5 00

C “ L OO 1612« e June 7, 1883 16 00 500

G Jewish Foster ITome....ocviviiirnneierennenns S. W. corner Twenty-fourth and Poplar streets..! June 21, 1878 49 00 735

C e C. MOTrFiSON cvuveiiniii vt 2426 Hare street............... v e i June 24, 1879 5 00 0 00

“ wreenneenet St Vincent Home for Destitute Infants...| N. W. corner Wood and Eighteenth streets........ ' June 21, 1878 109 00 16 58

G Northern Home Infirmary....ccceeeeeennnen. 826 North Twenty-third street.....cueeeveeiinnnnn. November 16, 1880.. 11 00 : 5 00

“ Home for Aged Couples... .| 1721-23 Francis street... December 5, 1883.. 14 00 i 5 00

“ .| Charity ITospital....... 1832 Hamilton street....... Iebruary 5, 1885.. 17 00 | 500

Sixtecnth ............| Day NUISEry....cooiivviiieiiiiiiieniineiinnen, 1008 North Fifth Strect.........covvvumeieriieveriisnenns July 31, 1885.. 29 00 5 00

Eighteenth..........| St. Mary’s Hospital.......cccoveereiiiiiiinnns ; N.E. cor. Palmer street and Frankford avenue.|.....covecnvieeennenan, 56 00 8 40

Nineteenth.......... Episcopal e | S. E. corner Front street and Lehigh avenue....l.ciiiiiininnn. 649 00 97 35

L6T




Ward,

Nineteenth

LIST OF

Name.

Northeastern Soup Society........ [

Women's Christian Association........

Young Men's Christian

' “«

. Jewish Tospital............

.. Germantown Hospital..

Twenty-fourth.....

Lutheran Orphans’ Home

Association......

Asylum for Aged..innnn.

Working Home for Blind Men................

Union Home for Old Ladies....................

Presbyterian TTospital..

Penngylvania Home for Blind Women...

© Old Men's Home...........

Pennsylvania Hospital for Insane(femal’s)

..+ East Penn street, west of Chew street..............

CHARITABLE INSTITUTIONS—Continued.

Location.

1940 North Front street ..o e e e

ATRT Germantown avenue. .., January 31, 1885..
S019 R E N January 235, 1852,
3576 u “ " June 21, 1878..
' 5580 “ e I June 21, 1878..
| COLEAZEE AVENUC.civiuiriiiiaetvireetreeeeneees e srreaianaes | sesanutasses sonnesns e senes '

N «  second house east of Rossst...i March
Mill street, fourth house east of Ross street...... June

“ first house west of Chew street......... _ June
tittenhouse street.. June

SHI8 Lancaster avenUC e e eenennene ! June
N. W. cor. Lancaster and Girard avenues.........| June

SW. cor. Powelton avenue and Saunders ave...

+ June
\

N.E. “ “ “ “ L June

|
N.W. “ “ “ “ | June
June

Haverford street, south side........

When placed
on charity fist,

4, 1883..
21, I87R..

7, 1881,
21, 1878,

21, 1878,

21, 1878..
18, 1881..

18, 1881.."

21, 1R878..
| {February 17, 1879..

! Amount

Amount

. assessed. | charged.

38 00
15 o0
71 00

67 00

8400 .

92 00
39 00
140 00

194 50 -

25 00
500
10 63
10 05
12 60
29 50
13 80
5 85
21 00
19 80
8 55
15 00
5 00
43 50
16 95
25 50
132 00

86T



LIST OF CHARITABLE INSTITUTIONS— Continued.

Ward.

Twenty-fourth.....

«
Twenty-fifth........!
Twenty-sixth...... i

Twenty-scvonth...!

“«

. ‘When placed Amount | Amount
Name. Location, on charity list. | assessed. |charged.
Peunsylvania Hospital for Insane (males). Southeast cor. Haverford and Fifticth strects...| {June 21,1878 gq33 50 | g140 03
Sy p s). Southeast cor. Iaverford and Tiftieth streets...|y Fepruary 17 1879..
1 Colored HOME.uvvviveeriienriesnreniniee s eraes | 8. W. cor. Forty-fourth street and Girard ave...” June 21, 1878.. 118 00 15 45
House of Good Shepherd... i Fairniount avenue, west of Thirty-fifth street...| June 21, 1878.. 516 00 77 40
)

Philadelphia Home for Infants...............: Westminster ave., 8. E. corner Markoe street.....| June 21, 1878.. 88 00 13 20
St. John’s Orphan Asylum.....oeeeeivennnnn. “ * morth side.......cccceeiiiiereeennnenl June 21, 1878.. 105 00 15 75
| :

Western Home for Poor Children... : S. E. cor. Forty-first and Baring streets............: April 18, 1882..; 44 00 6 60

H |
Pennsylvania Homewopathic Hospital for; | !
CIATCD L 1evveevenreeevsesvevereeevensnreeenenas i 8. W. cor. Forty-third and Brown streets.......... June 21, 1878.. 37 00 5 55
i
Colored Orphans’ llome.... 8. W. corner Forty-fourth and Wallace streets. ,
(Special Ordinance)...| March 23, 1878.. 74 50 117
i .
Baptist Orphanage..........ccveevveeinienniiinns I 8. W. cor. Forty-fifth and Fairmount avenue....! June 21, 1878.. 26 00 . 500
|
OId Ladies’ Home........ccocevcvueervivnrceenenee. Frankford ave,, fifth house north of cemetery...| May 31, 1881..: 11 00 500
Third Regiment Armory.......c.cccvveeerenne. N. E. cor. Twelfth and Reed strects.........,......A.| May 16, 1882..) 50 00 7 50
University of Pennsylvania. ...l N. E. cor, Thirty-sixth and Spruce streets.. June 21,1878, 1,323 50 198 50
Y niversity of Pennsylvania, Veterinary ‘ I
Department .o vcviveneeeenieenn e e veene © 8. W. corner Thirly-sixth and Pinc streets....... * June 21, 1878..! 127 00 19 05
University of Pennsylvania, Biological; ! \
i Department covuueeveemnne eniee v seeennnn S. side Pine, bet. 37th and Cleveland streets........ June 21, 1878.. 95 00 14 25
H 1
... West Philadelphia Industrial School‘......i N. W, cor. Thirty-ninth and Pine streets.......... June 21, 1878..! 118 00 17 70
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LIST OF CHARITABLE INSTITUTIONS— Continued.

© Iducational 1lome...

]
Name, Location. |
. T
Home for Colored Children.......ouieiunnnns Woodland avenue, cast of Forty-sixth street...... April
Home for Incurables.......ccoeeveeiereernnnnnenns “ “  east of Forty-cighth strect...; January
Divinity School.... i “ ¢ 8. E.cor. Fiftieth strect...

Presbyterian Orphans’ Home..........c.ou... “ “  bet. Flftv-elghth and I‘lfty-
ninth street........... - July
Woodland avenue and Forty-ninth street.
(Special Ordinance)... March

¢ Baptist HTome........coooveicceeiisenniecenneeene.,. North Seventeenth street, cor. Norris street...... June

1 04d Fellows' Ilome. A “ « “  S.E.cor.Tiogastreet.! June
Methodist Episcopal Home............ wevereeel NLE. cor. Thirteenth street and Lehigh ave...... June
Women’s Homaopathic Hospital............ 2135-37 North Twentieth strect...........ooee e it October

Homwopathic Hospital for Children.......; 914 North Broad strect.....ccocveveevveees veeveeeeennes
School of Design for Women... ..., | 1346« “ ettt s caenesneea June
Little Sisters of the PooT...eecveerurreemnans, Eighteenth street, I side, N. of Jefferson st... Jnne

... June
|

German ospital, S. W. cor. Corinthian and Girard avenues...

House of Refuge......cocevurnvenenisiivnennnenn, " N.W. cor. Twenty-second and Poplar strcets....: June

St. Joseph’s Hospital..ooooieneeeriniciiennnnnnns . 8. 1. cor. Seventeenth street and Girard ave......| June
! |

Women’s Medical College.nannniivannnnnn. - N.W. cor. 21st street and North College avenue.. June

! . |

When placed
on charity list.

15, 1885..
1, 1883..,

18, 1878..

23, 1878..
a1, 1875..
21, 1878..
21, 1878..

1, 1884..
" December 21, 1883..;
’ 21, 1878..
21, 1878..
21, 1878..
a1, 1378..E
21, 1878..
21, 1878..

i Amount | Amount
i
i assessed. |charged.

I
: 232 00
© 129 00

' 160 00

! 128 00

179 50
223 00
97 00
178 00
40 00
61 00
129 00
192 00

743 00
439 00
485 0¢
110 00

§5 00
19 35
24 00

19 20

500
33 45
14 55
26 70

6 00

915
19 35
28 80

111 45
65 85
7275
16 50

005
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Ward. ‘ Name.
2

Twenty-ninth...... ] Women’s Hospital

Northwest Soup Society..

Girard College.....covuvieurniiniininiiinnne. ’

Union Temporary Home for Children.....

LIST OF CHARITABLE INSTITUTIONS—Continued.

1525 Poplar street.

i 1300 North Ninetcenth street.....
|
]

Location. ot placed | Amount | Amount
N. E. cor. 22d street and N. College avenue........ June 21,1878..; $282 50 $42 38
South College avenue, north side........coeeeeueeeene.| June 3,1879..| 5,235 28 788 30
.| June 21, 1878.. 69 00 10 35
June 21, 1879.. 11 00 500
35;;,3;95 35 | $3,290 04

Loss of revenue to the city...|.....cooocooitininns 8?1;);105 31
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REPORT

OF THE

GENERAL SUPERINTENDENT

OF

WORK DONE DURING 1885 TO BUILDINGS, GROUNDS AND
RESERVOIRS, AND BOILERS AND MACHINERY OF
THE DIFFERENT PUMPING STATIONS.

PHILADELPHIA WATER DEPARTMENT,
OFFICE 0F THE GENERAL SUPERINTENDENT.

February 27, 1886.
Cor. WiLLiaM LubpLow,
Chief Engincer:

S1r:—The following report of the operations of the Pump-
age branch of the Department during the year 1885 is respect-
fully submitted :

The care of the machinery and buildings, grounds, and
reservoirs was placed under my charge on October 15. Owing
to the exhaustion of the appropriation, very little work was
done after this date, except at Fairmount, where needed repairs
to the turbines and pumps weve completed, and the buildings
and grounds put in shape for the winter.

At the other stations the employés were required to keep
their machinery in order, and men from other hranches of the
Department were detailed to perform such work as could not
be postponed until the following year.

The accompanying tables and description of the repairs and
alterations made have been compiled from records on file in
the office.

Respectfully,
JOHN L. OGDEN,
General Superintendent.

(202)
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FAIRMOUNT.

BUILDINGS AND GROUNDS.

Space formerly occupied by the old No. 6 breastwheel fitted up as a
dressing-room for oilers, a new floor being laid, doorway cut, walls plas-
tered, and woodwork painted. A girder (wood) was placed under the floor
to support it, the old supports having been washed away. A ventilator
was built in the ceiling of the dressing-room, and carried up through the
roof of the carpenter shop. New platforms were laid around turbines
Nos. 1, 4, and 5. Platform and steps partially repaired in north wheel-
house. ITeater in oil-room repaired, and heater connections made in north
wheel-house. New pipe connections made from mains of turbines Nos.
8 and 9 to boiler and wash room. Trap-doors made in platform around
turbine No. 5. Trap-doors in platform around No. 7 repaired. Old steam-
pipe taken down in north wheel-house, and connections made to heaters
with one-inch pipe, the old pipe being too large for the purpose. DPiers
built under heaters. New doors made for wheel-house. Iloors cemented
around turbines Nos. 3,4, 5, 7, 8 and 9. In the police station a new floor
was laid, closets painted and grained, and door repaired. Blind-door
built for No. 1 wheel-room. New woodwork in wheel-house and floor
of mansion-house painted.

Forebay railing painmied. Foundations built for sphinxes and wooden
female figure near forebay. IFigure painted and placed in position. Stone
work of spring on north side of reservoir repaired. New floor laid in
carpenter shop. Flagstone reset at Callowhill street entrance to garden.
Railing along river front partially repaired. Necessary glazing done to
sashes and lamps. Flash-boards replaced on dam.

RESERVOIRS,

Outlet-house of reservoirs rebuilt.  Wooden frames made for screens at
outlet-house. Derrick erected and wooden conduits built for cleaning
reservoirs  Platform built for pump and engine on bank. Old cap-logs
removed from central reservoir. Reservoir banks cleaned and dirt hauled
away ; grass cut and washouts on walks repaired. Brick lining of reservoir
No. 3 on south bank repaired, and angle-iron fitted to keep hrick lining in
place.

The reservoirs at this station, with the exception of Nos. 1 and 3, were
cleaned in the following manner:

The reservoirs, with the exception of the central sections, which were
kept partially filled by a wooden conduit thrown across reservoir No. 2,
were emptied, and the mud, in a liquid form, was washed and shoveldd
into section 3 of reservoir No. 4, through a break in the dividing wall. A
centrifugal pump, driven by a small steam-engine, pumped this liquid mud
into No. 2 reservoir, where it was allowed to flow back throigh the pump-
ing main of No. 1 turbine into the river below the dam.
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MACHINERY.

Turbine No. 1.—Indicator connections made. Valves removed from
pumps in order to drain reservoirs. New wooden screen built. New
wedges placed under step and upright shaft raised. New iron keys fitted
to backs of one set of suction and delivery valves on north side of pump.
Guides of suction valve on north side bored out and bushed. Oil-ways
cut in caps of main shaft. The {ly-wheel, having worked loose, was forced
back on shaft and keys secured in place. New tail-gates built and hung
in position.

Turbine No. 3.—Pump cylinders rebored from 22, inches to 221} inches
on the south side, and from 22 ¢ inches to 227, inches on the north side.
Guides planed and lined up. Brass rings shrunk on plungers to increase
the diameters, and turned oft to fit the bores of the evlinders. Stop-valves
disconnected and overhauled, new screws fitted to brass nuts, faces scraped,
and new lead joints made. Cross-heads, bearings, and journals have been
turned up true, new brasses on cross-heads, and new erank-pin brasses on
north side. Indicator connections made on both pumps. All old valves
taken out and replaced by new ones. The broken main shaft drilled out
from both crank and spur wheels. Drain-valve placed on air-chamber.
Main journals bored out on north side, and new shaft placed in position.
New crank-pins ground in, and brasses scraped to [it. New lignum-vite
gib blocks fitted to cross-head. New step fitted to vertical shaft. New tail-
gates built, and painted and hung in position. Side boxes adjusted, and
main shaft forced into line; brasses keyed up; plunger tightened on rod,
and step overhauled. Two-inch fire-hose connection made on pumping
main.

Turbine No. 4—Brasses of cross-heads overhauled ; indicator connections
made. Threads of jam screws filed on quarter pieces of main journals.
Repairing stop on pumping main, unfinished. Tail-gate removed and new
one made, painted, and put in place. New wooden keys made for spur-
wheel.

Turbine No. 5—New cogs made for spur and bevel wheels, but not fitted
in place. Indicator connections made. Scraped and filed brasses, and
draw-filed crank-pin, north side. New studs screwed in stuffing-box of
upright shaft. Main drilled for two-inch fire-hose connection. Quarter
pieces of main journal for spur-wheel side rebored.  Journal of main shaft
of spur-wheel side turned up. Cogs of spur-wheel repaired. New tail-
gates built, painted, and hung in position. Brasses of cross-heads and
crank-pins overhauled. New lignum-vitee gib blocks fitted. New lead
joints made on stop-valves. Drain-valves overhauled.

Turbine No.7.—Bed-plate and brace to counter-shaft broken on Febru-
ary 4, at 9 P.M. New wrought-iron bed-plate (box girder) placed in
position.  Space between plate and foundation filled with lead and



Digitized by
Google



—




SPRING GARDEN—BUILDINGS AND GROUNDS. 2056

caulked. Foundation repaired and capstones dressed. Pedestal block
replaced and lined up. Ilole drilled in bottom of housing of counter-shaft
to get clearance for nuts of foundation bolts. IIousings fitted on bed-plate
and holes chipped; lead joint made between housings and bed-plate;
counter-shaft replaced and lined up. New castings driiled and fitted to
bed-plate. Keys fitted to pedestal block, to shaft, and to pinion of gate-
racks. Holes drilled in pedestal block, and keys fitted in position.
Wrought-iron plate fitted to bed-plate, to fasten old and new portions
together. A two-inch drain-valve fitted on No. 7’s miain. ,Quarter picces
repaired. Connections made for indicator. Tail-gates removed, and new
ones painted and hung in position. Valves removed, and wooden bonnets
placed in cylinders and suction-pipes, in order to run liquid mud through
from the Corinthian avenue reservoir. These honnets were afterwards
removed and the pump connected up, as the reservoir was not cleaned.
Crank-pins, cross-heads, and brasses removed for repairs; main shaft
blocked up, in order to turn up journal. New crank-pins fitted to crank-
disks ; new brass gibs made; new crank-pins ground in. Journals of main
shaft turned off. Quarter pieces filed to fit journals of main shaft. New
keys fitted to crank-pins, brass gibs fitted to cross-head, and pump con-
nected. Valve overhauled in east forward end. Brasses of erank-pins and
cross-heads overhauled. Spider of valve-chamber repaired.

Turbine No. 8.—Capstones of foundation dressed. New bracket, pinion,
and rack, fitted to inside tail-gate. Plunger repaired. New drain-valves
placed on mains. Step under upright shaft faced ofl, grooves eut, and step
wedged in place. Indicator connections made. Tail-gates removed; new
ones built, painted, and hung in position. Brasses of cross-heads and
crank-pins overhauled. Spider of valve-chamber overhauled on north
side, back end.

Turbine No. 9.—Fifteen new oak keys fitted in bevel wheel. Bolts put in
bed-plate to strengthen it where it cracked. Cogs removed from spur-wheels
and repaired and replaced, and new liners and wedges fitted. Indicator
connections made. Tail-gates removed, and new ones built, painted, and
hung in pesition. Quarter pieces adjusted.

' SPRING GARDEN.

BUILDINGS AND GROUNDS.

Old Station, No. 6’s Room.— Wainscoting repaired. Electric-light
machinery painted. Cellar under engine-room whitewashed. Floor
repaired and painted. Heater repaired. Sashes under engine-room
painted and glazed.

No. 7’s Room.—Dressing-room for engineers and telephone office built,
painted and glazed. Woodwork and beams painted and grained. Stepg



Total capacity.—38,000,000 gallons per day.

OLD SPRING GARDEN STATION.

i
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No. 6.—Simpson Rotary Compound.—Capa-
city 8,000,000 gallons per day.

No. 7.—Marine Rotary Compound.—apa-
city 20,000,000 gallons per day.

No. 8.— Worthington Duplex. — Capacity
10,000,000 gallons per day.
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and wainscoting repaired. Holes drilled and cut for brackets of main
steam-pipe and-girders for air-compressors. Lining of roof repaired. New
floor laid .under No. 7’s room. Alterations made for air-compressors.
Sashes glazed. Pipe built in wall. Railing erected, painted, and bronzed.
Combing fitted on floor.

No. 8's Room.—Floor repaired and grating fitted over hatch. Ceiling
and caps puinted. Cellar underneath whitewashed. Two sphinxes
‘removed from roof and sent to Fairmount.

Steps extended in No. 4’s boiler-room, woodwork painted, and bolts cut
off in walls.

New floor-plates fitted in front of boilers Nos. 12 to 21, inclusive. Boiler-
house shed repaired. Slat work of boiler-house enclosed. Hose con-
nections made. Foundations built for coal track. Track-shed built and
painted. Railing erected at side of coal-shed. Addition built to machine
shop, and shop partially fitted up. Windows walled up in oil-house. Bath-
room and closets painted.

Railing put up in general store-house. Stalls repaired, slat door made,
and quarters built for stableman in stable. Doors of store-room replaned
and storekeeper’s office painted. -

Forebay walls repaired and holes drilled for grating. Railing around
forebay leaded. Two fountains fitted in forebay. Cement roof over stop-
house painted. Manhole on top of conduit repaired. Steam heater fitted
in machine shop and oil-room. Flagstones dressed and laid over No. 7’s
main. Pavement repaired in front of No. 7’s engine-room. Wall rebuilt
around stop of No. 8’s main. Pavement repaired in front of No. 8’s
engine-room. Foundation of standpipe repaired, and ten-inch relief pipe,
128 feet high, fitted inside. Tron bridge built over forebay. Ground in
front of coal-shed graded and sodded. Concrete pavement laid in front of
forebay. Ash-pit built. Coping of wall dressed and set.

New Station.—Closets built in boiler-house. TFeed-pump room wain-
scoted, steps built, and holes plastered. Railing fitted outside of engine-
house. Floor of engine-room planed. Door of engine-room repaired.
New floor-plates laid, and drain built under floor in boiler-house. Concrete
and cement foundation laid between and around tracks in front of boiler-
house. Drain-pipe laid from boiler-house to inlet. Pavement laid and
cemented under marine boilers. Hot and cold water-pipes connected to
bath-tub in new engine-house. Wall repaired around blow-off pipe under
marine boilers. Floor of engine-house painted around engines. Holes
drilled and gauges fitted in wall of new engine-house, in order to show the
pressures in the pumping mains of engines Nos. 9 and 10. Heater put up:
in engine-house.

East Park Reservoir.— Stop-house covered with planking over iron:
girders.



Total capacity, 30,000,000 gallons per day.

NEW SPRING GARDEN
PUMPING STATION.

No. 9, Worthington Duplex.—Capacity
15,000,000 gallons per day.

No. 10, Worthington Duplex.—Capacity
15,000,000 gallons per day.
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ENGINES AND BOILERS.

Engine No. 6.—Poppet valves overhauled and ground in. and valve-
stems. repaired at the shop. Lifting-toes overhauled. Steam-pipe dis-
connected from engine and replaced by a copper steam-pipe. Main brasses
chipped and filed, and oil-grooves cut in boxes of main bearings. New pin
and brasses fitted to air-pump rod. New liners fitted to arms of flv-wheel
and arms keved up. Cylinders lagged. Wooden stairway built alongside
of engine. Drip-pans attached. Lost motion of valve gear taken up.

Engine No. 7—Engine painted. Ifoles drilled for drain-pipe in ily-
wheel pit. Steam-pipe taken down and replaced by a copper steam-pipe.
All steam stop-valves ground in, and steam-pipe covered with ITanmore’s
covering. New liners placed under links.  Néw trap fitted to steam-pipe.
New railing and steps fitted to engine. Crank-pit repaired. New pres-
sure gauge attached. Crank-shaft bearings and bearings on low-pressure
beam overhauled.

Work done by men from Cramp & Sons to Engine No. 7.—DBottom hearing
removed from low-pressure beam and new liners fitted underneath. Braces,
connecting cylinder with led-plate, tightened. New joints made on high-
pressure cylinder head. Lost motion taken up on the diflerent links
Valve-stems and piston-rods packed with metallic packing.

Pumps overhauled, lost motion taken up on link and connecting rod, low-
pressure side. Low-pressure slide valve reset. Liners removed from crank-
pin bearing, low-pressure side, and three liners from links on high-pressure
side. Two liners removed from low-pressure rod on beam bearing ; liners
removed and lost motion taken up.on the low-pressure beami-rod. Holes
drilled in caps of connecting rods for dowel-pins to stéady the motion of
the rods.

Engine No. 8.—Low-pressure cylinders rebored. Low-pressure cylinder
heads bored out and fitted with stuffing boxes. Piston rods fitted to centers
of low-pressure pistons for the purpose of giving steadiness to the motion
of the engine. These additional rods fit in the stufling boxes on the back-
heads. Finished cast-iron false-heads fitted to low-pressure cylinder heads.
Old steam pipe replaced by a new copper one. Indicator connections made.
Steam cylinders covered with Ilanmore’s covering and lagged with oiled
and polished walnut. Drip-pans fitted under guides. New valves and
springs fitted to air pumps. A new section of pipe fitted between No. 8
pump and the check valve to replace a cracked section.

Engine No. 9.—Steam end lagged with oiled and polished walnut, pumps
and discharge pipe painted. Drip-pans fitted to the discharge pipes to pre-
vent the moisture from dripping on the floor which condenses on the un-
covered surface of the discharge mains. All valve seats caulked. Engine
revolution counter repaired. New iron steps fitted, and floor-plates fitted
between the pumps.

27
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Engine No. 10.—Steam end lagged with oiled and polished walnut, pumps
and discharge pipe painted. New iron steps fitted and floor-plates laid be-
tween the pumps.  Strap of air-pump rod rvepaired. Foundation bolts of
air-pumps tightened.

BorLers.

No. 6's Boilers, Nos. 7 to 11 Inclusive.—Furnaces of hoilers Nos. 8, 9, 10
and 11 torn out and relived.  Wall rebuilt around steani domes of boilers
Nos. 8,9, 10 and 11, Al safety valves overhauled and set. Joints made
on stecam drum and scams caulked. Now fire doors and frames fitted to
boilers Nos. 10 and 11, Steam drums of hoilers Nos. 7 and 10 repaired
(new rivets.) Arch repaived in main flue back of No. 6’s boiler. Front
removed from boiler No. 7 to allow the boiler makers to cut ont the tubes
and put in a new sheet to replace one that was burnt.  New sheets put in
Nos. 7 and 8, and new tubes in No. 7. Steam pipe connected to drums of
boilers Nos. 7 and 8. Furnace of No. 7 repaired, feed pipe removed and
safety-valve ground in. Caps removed from check valves, and joints made
on flanges of stop valves of boilers Nos. 8 and 9. Brick piers in fronts of
this set of hoilers repaired. Thirty-two new tubes put in hoiler No. 8.

Vo. 7’s Boilers, Nos. 12 to 21, inclusive.-—Two new pilasters built in fronts
of boilers Nos. 17 and 20. Steam-drum connected by a new copper pipe,
all check valves ground in, and all bottom bhlow-valves repaired. All
boilers scaled and cleaned. The crown sheet of boiler No. 17 was caulked.
The crown shicet of hoiler No. 19 was patched. A cracked plate was cut
from the crown sheet of No. 12 and a new sheet put in, and two patches
also. Seams of boiler No. 10 caulked. Arches turned in fronts of boilers
Nos. 19, 20, and 21. Feed-pipe connections made to boilers Nos. 19 and
21. New fourtecn-inch wrought-iron steam-pipe fitted and connected to
No. 7 engine.. Crown sheet of boiler No. 21 patched. Upper row of tubes
in boilers Nos. 12 to 16, inclusive, plugged up. Bands fitted around steam-
domes of boilers Nos. 7 to 11, inclusive. Drip-pipe connections made from
steam-pipe to hot well. Joints made on stop-valve of boiler No. 15. Plugs
caulked in hoiler No.12. New joints made on steam-pipe leading to steam-
drum of hoiler No. 19. Stop-valve of boiler No. 19 repaired. Feed-valves
of boilers Nos. 14, 15, and 16 repaired at shop. Joints made on stop-valves
of boilers Nos. 14 to 21, inclusive. Band fitted around copper steam-pipe
in No. 7’s room.

Marine Boilers Nos. 22 to 27 and 30 to 33, inclusive—New Station.—New
joints made on water columns of boilers Nos. 22 and 23. One new globe-
valve placed on pipe leading from steam-drum to water column of boiler
No. 26. Bottom blow-valve of boiler No. 22 repaired. Albany steam-trap
connected to boilers Nos. 22 and 23, and wooden box built over it. Bottom
blow-pipe fitted to boilers Nos. 30 and 31. Water column connections over-
hauled on boiler No. 31. Water gauges overhauled and valves ground in
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on boilers Nos. 28 and 29. Hat-flanges caulked on blow-off pipe of boilers
Nos. 30 and 31. Bottom blow-pipes fitted to boilers Nos. 22 to 27, inclusive.
Wooden platform built over all boilers. Covering of all boilers painted.
Leaks caulked on boilers Nos. 22 and 23. Hat-flanges on boilers Nos. 22
to 27, inclusive, caulked. Bottom blow-pipe connected on boilers Nos. 22
to 27, inclusive. Joints made on steam pipes of boilers Nos. 30 to 33, .
inclusive. Boiler covering patched. New joints made on water columns
of boilers Nos. 22 fo 27, inclusive. Bridge walls of all boilers repaired.
Boilers Nos. 22 to 27, inclusive, scaled. Valves of boilers Nos. 24 and 25 -
overhauled. Hat-flanges fitted to air receiver of air compressor. Electric-
light plant painted, steam connections made, and a broken valve-stem on
the electric-light engine at the old station repaired.

Feed-pumps.—Talse heads of No. 9 feed-pump repaired, and the pump
connected with No. 9 engine’s steam-pipe. Two new piston-rods fitted to
pumps in new boiler-house. New valves put in suction end of feed-pump
in No. 4’s boiler-room. Two air compressors erected for the purpose of
aerating the water under pressure in the mains. An independent jet con-
denser attached to the air compressors.

A small machine shop, partially fitted up, for light work at the station.

BELMONT.
BUILDINGS AND GROUNDS.

Track shed built over coal shed, and shingled by contract. Bumper built
at end of shed, and shed painted. Walls of shed repaired and coping stone
dressed. New floor laid over forebay and steps built. Gallery torn out
and wood-work altered to make room for air compressor.

Arch turned over spring. Ground around station graded and partially
sodded. Ceiling lined under engineers’ office.

Steps built to river-front. Track bridge extended for footway. &tone
roof of oil house repaired. Tin roof of engine and boiler house repaired.
Track repaired. Pipe built in for air compressor. Railing in engine-room
bronzed and painted. Doors and frame of oil cellar painted. New cords
fitted to ventilator sashes. Track and turntable repaired.

RESERVOIR.

Watch-box built, glazed, painted and fitted with a tin roof.

ENGINES AND BOILERS.

Engine No. 1.—Steam and water ends overhauled, pistons examined and
joints made on high-pressure cylinder heads. New valves put in pumps.
New joints made on cushion valves.



No. 1.—Worthington Duplex.—Capacity
’ 75’000’00(), gallons per day. ) .
Total capacity.—18,000,000 gallons per day. BELMONT PUMPING STATION. ‘\?' 2.—W 0‘,“““8“’“_ I?u}»lcx.—(apauty
5,000,000 gallons per day.
No. 3.-—Worthington Duplex.—Capacity
8,000,000 gallons per day.
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————— ' SR . - - ' ‘ e — -
JanuaAry.......oveverenes D5 | 10 15014 96,217,200 35,723,560 AO119,415 182,062,175 5872973 427 47| 202 6B 263{ 91194 94 4113
| . ! ; . !
February................ 505 | Bl 151 | 116,959,200 B0560  BLOITGA L AGSTOTAN  GOATE T B9R 791 158 38 L2l el 04 or] 4128
! ! ' ! | i
Marchu... v 221 . 339 1035 | B0TOLA00 | SOGILM  GRUI0  ISHNBIEO BMSR0ST 04T 369 15D GH w0194 04| aml
APTilcoereecceiaann. 12 E 617 : 98 | 2708100 | 13,108784 0 3,105735 17015619 5067187 u6h 792 | 150, 60kg oz, 94 )94 04 4742
N i . ! ; |
ay 99 G4V 25214 ¢ 22,884,300 87,488,232 85,172,700 195,515,322 6,507,913 406 S96 1 193 62 27 9- ¢ 94 ) 464
M ')"3f"3 14 ,884,. 488,23 A , 1, A 62 27 94 194 94 4646
! : , .
June 92 ' 138 48814 20,539,200 B2TA5648 | 162,161,680 l GAGR § TSI 45 1615 198 G3l; 241 94. 901 o1 1613
JUlY e 7634 | 31934 | 48814 , 15,457,200 . 79,256,424 162,380,425 ' 257,094,049 i 8202056 1 551 855 ) 100 813 32y P4 94 94 " 4500
: 1 ! . . H
TS A N | 14534 | 6724 [oevermnnrrnirnn BHSISI0 - 3463805 | ZTISLIN | TETGA6 BIT T 20 TR B35 04 | o4 o4 i 444.0
. ! . 1 H .
September............... 24 | 83} | 59514 | 5,384,700 20,574,216 204,699,160 | 230,638,016 © 7,688,600 | 496 | 913 | 19.0 615 3014 , 94 [0 wss
(T TS S 3% i 247 472 16,494,900 GLABL2ZE T IGLITHE0 242501444 SRR 5205 213 | 200 654 : 2814 ! 94! 94 ‘ 94 | 450.0
, | . .
November. 42 25 465 9,636,300 SILO2TSSS | IAZ603310 | 2IBNGTA08 . TA2801T 41| AG3 | 204 624 } 3035 04| 91! 94| 4202
. " ! K |
December................| 16114 : 26614 338 37,645,500 65,280,696 | 116,899,065 ’ 219,825,261 | 7,001,157 540 369 175 l 7834 | 3934 . 94 "914 " 94| 3029
[ R AR A B . T e N
| i !
i i .
Totals and averages.| 1,782 | 2,02134 |4,331% | 391,631,100 | 693,656,196  1,438,403,785 | 2,526,601,381 |  6,922.442 is,sm {1,56(3 18.4 19934 313 | o4 | 94 | o4 | 438.3
i i
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ROXBOROUGH—BUILDINGS, ENGINES, BOILERS. 213

Engine No. 2.—Copper ioilnts made on low-pressure cylinder heads.
Pump plunger, left side, taken out and new key put in. Pistons of high-
pressure cylinders examined, both sides. New joints made on cushion
valves. Air-pump connections repaired.

Engine No. 3.—New valve springs put in air-pumps and new valves in
pumps. High-pressue piston examined on right-side. New joints made
.on cushion valves.

New cylinder-head made for large donkcy pump.

New top made for Worthington donkey pump (water end.)

BOILERS. )

Cylinder Boilers, Nos. 1 to 8 inclusive.—New valves (Ludlow) fitted to all
feed and blow-off pipes. All boilers scaled and cleaned Nos. 1to 8 in-
clusive after a careful inspection by. experts, were extensively repaired.
New fire sheets and front-heads put on all boilers of this set, and the fur-
naces rebuilt.
~ Tubular Boilers Nos. 9 to 15, inclusive.~—A heater and purifier attached to
boilers Nos. 9 to 12, inclusive. New iron caps put on ends of blank flues
of boiler No. 15. All boilers scaled and shields fitted to all fire-doors.
Fire-room scales repaired.

An air compressor was erected and connected with the main, for the
purpose of aerating the water.

ROXBOROUGH.

BUILDINGS AND GROUNDS.

Holes in walls of engine-room plastered up, and the walls cement-washed
and blocked. Oil-house and cellar whitewashed. Boiler-house white-
washed inside. Track scales reset. Thirty-inch main built in foundation.

ENGINES AND BOILERS.
Engine No. 1.—Useless.

Engine No. 2—Brickwork torn out from under high-pressure cylinders,
and an iron column fitted under each cylinder. Leak repaired in pass-
over valve of No. 2's main.

Engine No. 3—Detroit lubricator fitted to steam-pipe of this engine.
New joints made on pump cylinder-heads, and three broken studs replaced.
Brasses filed on right-hand air-pumps. Plunger taken out right-hand side,
and eight stud-bolts replaced in diaphragm. Left-hand diaphragm also
secured. Dowel-pins fitted to each pump-head, for the pulpose of l\eepmg
them steady under pressure.

Donkey-pumps repaired; indicator motion made. Water connection
made for wetting down ashes. Brass numbers fitted to boilers and engines.




Total capacity—14,750,000 gallons

January

February......cccooovevnnen. [JERN

MATCH.cooueneeecrenenrieres ceverieeenes 4614 e

per day.

a0 i

; Running Time
 of cach Engine Gallons Pum]ted by each
Iingine. |

1885. in ours.

No. 3.

105,194,247

99,526,116
106,852,602
107,804,478
112,408,157
124,108,437

159,058,233 ,

133,380,754 .
83,071,657 :
October... . veviiieneeiene e 523 e e 122,182,110
November.. ‘ 166 ... o 112,569,612
December. 116,471,616 |
T T
Totals and averages..... 2‘.»2%‘ 5,657 ‘ 52,865,475 | 1,385,423,049

Total Pump-

age of each
Month,

Gallons.

105,404,247

99,526,116
106,852,602
107,804,175
112,403,157
121,108,437
159,058,233
141,310,434
130,177,152
122,182 110
112,369,612

116,471,646

1,438,288,524

ROXBOROUGII PUMPING STATION.

Average !

Pumpage | Coal.

No. 1.—Cornish Overhead Beam.—
Capacity 2,250,000 galls. per day.
No. 2—Worthington Duplex.—Ca-
pacity 5,000,000 galls. per day.

No. 3.—Worthington Duplex.—Ca-"

pacity 7,500,000 galls. per day.
L i v %"
. O1L. I Mean Water

' Pressure

and Mean

. 3
2 x
E g g
- =
° g [ Suction Lift, g kS
per Day. 3 | 2 = inlbs.per | & =
£ = . sq. inch, g =z
i3 r ] ]
. @ o = L&A
; b g | S .
Gallons. é’]‘ons.l Lhs., & Qts. Qts. No.2.No.3.| T &
! | )
|. —- , —— - _ - =
3,403,040 L 370 | 266 . 23.9 101 4334 eeenenne ] 153 1 447.8
; | :
3,551,004 l 330 ! 53 25.2 121 b2 SN I 153 | 4738
3,446,822 360 Ix,a.—;s Paze o101 27 153 | 453.9
BA9SAE2 354, 610 | u56 i 90 L7 e 153 | 478.0
3,625,008 | 360 1,708 ’ 244 1021 281{ e 153 | 477.6
4,136,048 | 308 1,012; 25 U4 8Ty 180.3
ML, 505 1,211 209 | 1263, 51w 155 | 500.8
. i H
4559360 455 1813 224 | 12034 5034 157 | 157 | 4599
|
4,339,248 1 436 il,()75 217 | 11614 48%{ 157 | 157 | 4808
3,951,056 i 406 11,659 | 264 | 113%| 4436 o] 157 | 4854
; )
3,752,520 387 491 | 25.3 1 104 157 | 468.6
!
3,757,149 | 380 ‘ 218 ‘ 27.2 1031/4_| L T 157 | 493.9
o [ o ' IS I
v |
3,940,517 |4,764 ‘ 714 l 24.5 | 1,318%| 464%{ 157 | 155 | 4791

Flc



Total Capacity.—785,000

‘ROXBOROUGH AUXILIARY STATION.

-No. 1.—Knowle’s.—Capacity
500,000 gallons per day.

gallons per day. No. 2—Knowle’s.—Capacity
285,000 gallons per day.
- l *
= O1L.
Running Tlfne Gallons Pumped by each | Total Pump- | Average - j = Mean Water
of each Engine Engi | age of cach | Pumpage Coal. 5] s |
~ A Cugine. ! ° < | Pressure.
1885. in Hours. [ Month, per Day. 0 g
. 2] — .
| g8
— ? § . . -
No. 1. | No.2. No. 1. No. 2. 1 Gallons Gallons. | Tons. | Lbs. & 'Quarts,! No. 1. ; No. 2
! !
_ X iA . - - | p— -i
January ........ SPURVRNVPPTSN PIOSPURIRINE 25 (v 297,000 297,000 9,581 9 598 204 3 i [RTTPRITIN 36
! |
February ..ooeveereeevens JOUO0S EOUSUUUUUUUPR S FUOUUUUROROR 671,308 671,308 23,975 10 | 1,826 | 18.4 43 oo 36
March............. FEORRRR {2 e 308,830 308,880 9964 1 7T | 1,006 | 164 | 8l e 36
ADTIL vt e RO T “ 33 ireeeeeeeenens 469,040 469,040 15,634 7 663 | 20.0 4 e 36
|
MAY ceverrrnneeeeren SOOI R 35 P 415,800 415,800 13413 4 1,600 | 163 8% b 36
! . :
June......coeeeiiieeenn TSSO PR ©59 ' ..................... 824,109 821,109 27,470 5 1,147 ! 185 [ PRI 36
JUly coveeiireei 13 92 ) 387,00 1,153,680 1,540,680 49,699 ‘ 6 98 184 ' 20}5 36 36
; ! !
August .ocueeenn-n. Woslg 1,129,711 1,129,711 36442 | 6 271 : 211 | 9y 36
September .. 2314 | 30 ! 493,500 | 356,400 849,900 28,330 4 | 1,18 | 185 5% ' 36 36
October .......uueeienee seves seven[ennenencnnns \ 71 Hveenersnneeierans ‘\ 981,970 981,970 31,677 6 ; 1,135 20.3 Y% e 37
- : |
November ....... ORI 17 21 i 78,540 113,400 191,940 6,398 6 21 21.9 41 36 l - 36
i
December....evevneenenne. Neves e 5314 |everereereeeeriannes | 751,421 | 751,421 24,239 71475 20.0 (S R P36
i
. ———— - S _————— B ————— e _ —_— PUNKSENSRSE S — —_— -
| ) .
Totals and averages....| 5314 | 574 } 959,040 7,472,719 l 8,431,759 23,101 82 728 19.2 784 36 36
i
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216 REPORT OF TIHE GENERAL SUPERINTENDENT.

Bollers, Marine, Nos. 1 to 4, inclusive.—Saddles bricked up. Bridge walls
rebuilt.  One-inch pieces bolted to bearing bars of boilers Nos. 3 and 4, to
support grate bars. Boiler covering whitewashed and fronts painted.
Blow-oft’ pipe under No. 3 hoiler replaced by a new one.

Tubular DBoilers, Nos. 5, 8, and 7.—~All turnaces relined. Outside walls
repaired. Leaky rivets and seams caulked. Steam-trap attached. Pipe
to steam-gange of boiler No. 5 repaired. Broken buck-stay of boiler No. 7
repaired. New steam damper placed in main flue. Brick fronts of boilers
Nos. 5 and 6 rebuilt.

ROXBOROUGII AUXILIARY STATION.

A second safety valve was placed on the boiler at this station, to eomply

with the regulations of the official hoiler inspector. Ten feet additional

height added to sapply main at reservoir, in order to force more water to
Mt. Airy.

MT. AIRY.
New composition valve-seats, with rubber valves fitted to No. 2 pump.
Air-pump of No. 2 pump rebored and made double acting. New leather
washers fitted to plunger of this pump.

CHESTNUT HILL.

Dry wall repaired.

No. 1 pump torn out and air compressor put in its place,

No. 1 éngine connected to new Wilbraham rotary pump. Indicator con-
nections made on No. 1 engine.

No. 3 pump. Soft gum valves substituted for hard rubber ones. Indi-
cator connections made.

Globe valve fitted to fecd-pipe of boiler No. 2 and a new pressure gauge
attached. New joints made on steam-dome and safety valve ground in.
Furnaces of cylinder boilers repaired.

FRANKFORD.

Inside of roof stained and oiled. Steam-pipes and boiler fronts painted.
Brick wall hetween forebay and engine-room rebuilt. Floor of engine-
room repaired. Forebay and inside of coal-shed whitewashed. Ground
around station graded and partially sodded. Conduit repaired. Scales
placed on top of coal-shed. Wall around pumping main repaired. Coal-
derrick repaired. Wharf extended at river front to adjoining property
and ground graded. Stop-house built. Hardwood in engine-room oiled




Total capacity.—2,000,000 gallons

No. 1.—Davidson, Rotary.—Capac-
ity 1,000,000 gallons per day.

per day. MOUNT AIRY PUMPING STATION. No. 2.—Davidson, Rotary.—Capac-
. . ity 1,000,000 gallons per day.
[\
' B : =
o } = O1L.. M%an Water g_'g
Running Tlfne gallons Pumped by cach | Total Pump- ! Average : T anl;fsbi‘:s‘; ; :
of each Engine N | age of each | Pumpage Coal. S 3} s s . o ©
Engine. ! ° = 2 Suction Lift | & <
1885, | in Hours. \ Month. per Day. &0 k= T inlbs.per | '8 g
i \ ] - a  squareinch.! , 3
! ! : g S | R ! g2 &
i ; i O [ g1 ! T =8
; No.1. | No.2. | No.1. No. 2. Gallons. ! Gallons. Tons| Lbs. | &  Quarts. | Quarts. |No. 1.[No. 2] & &
I ! . e S R S SR S
i ! ! i
JANUATY evvevererrerererennes : 3 7410 108,823 27,323,200 1 27,432,025 884581 | 70 | 187 312 | 303 15} 45| 45| 253.1
) TP T 1 657 535,950 24,061,050 | 24,597,000 878,464 46 | 268°| 31.2 | 28 14 45 | 44| 2417
March...erccsserereensl 26 718 962,500 26,339,450 | 27,301,950 880,708 | 50 |2,081 | 309 | 17 15y | 45| 45| 2477
i |
DN ) | T 18 702 681,700 25,828,025 | 26,512,725 883,757 | 06 |1,100 | 27.6 | 211 | 15| 57| 55| 2653
MAY wevvvrrrrarenrerensenennens 14 730 515,475 26,231,375 : 26,746,850 862,802 | 61| 504 | 25.9 | 34 16 60 | 60| 269.1
JUDCciictvrnretnrnnnenns 16 89 580,000 24,710,475 I 25,290,475 843,016 E 69 | 312 | 24.5 % 26 1514 60 60 | 2254 -
! I
July........ 240 486 | 10,805,000 | 19,422,050 . 30,227,050 975,066 | 82 |1,871 | 228 ! 32 2134 66 62 | 237.7
i o !
August..... 54 690 | 2210950 1 26,550,275 . 28,769,525 | 928,049 L0 11,450 | 224 38340 16| 651 62| 2602
. ' i I
September... ... euen.. 4 716 161,250 ' 27,434,250 27,595,500 , 919,850 ' 65 [1,228 | 195 38! 15 63| 62| 268.0
: ; i , j
OCtODeT.ceerercrerereeeene 163 8811 6120750 | 21614750 . 27,735,500 § 894693 | 72 | 1,867 | 190 384, 16 | 60| 61| 2377
November ......wveeeen.| 6, 714 225,000 25,924,000 ) 26,149,000 | 871,633 | 64 |1,061 | 18.4 o33 15 60 | 60| 249.9
December. .o iennenn 23 721 849,500 26,105,250 i 26,954,760 ! 869,508 69 |2,169 } 20.0 52 134 60 60 | 2374
! i
. R [ I ——_ UV [P B, SIS R A J—
Totals and averages.. 582 | 8,145 | 23,768,200 301,544,150 i 325,312,350 i 891,267 | 760 | 667 | 24.5 | 838434 | 191} 57 56 | 249.4

L1%



Total Capacity—1,500,000 gal-

lons per day.

i
Running Time :
©of cach Englne

1885. in Hours.
No. 1. | No. 3
JANUArY oo e | 744
February . oo 672

March ...

August.....
September........eeoeeen
October..eunneiinnineenes
November..... cooeeeeees

December. i

Totals and averages....

st 636 '
408 | 324 |

I
581 150

B34 96,
I

180 | 276 .
' i
360 360

33615 66

360 | 360

152 477

-
|
2,720%‘ 5,205

CHESTNUT IIILL PUMPING STATION.

No. 1.—Wilbraham Rotarv.—Capa-

city 750,000 gallons per day.

No. 2.—Knowles.—Capacity 250,000

galle

ms per day.

No. 3.—Worthington Duplex.—(Ca-
pacity 500,000 gallons per day.

i b . .z
' ! = O1L. Mean Water €
- \ il‘ 1 p Average i - ¢ Pressure r g
TG s 1’ o Total Pump- . . . - Mean @ = <
Gallons lﬂum.pe( y cach ! 0 P Pumpage Coal. L% £ s I-\'f:::lldiolibl:;:'l . ; <
Engine. - age of each per Day. -1 = 2 T per -
I Month. . ! £ = "o s inch, Z
- CRR g w3
. = i > R
No.l. .  No.3. ' Gallons. Gallons. |Tons.! Lbs. = Qts Qts. No.1'No.3. T &
| i . . &)
.................. 6,040,440 6,910,140 223885 26 1,165 148 1514 11,7
.................. 6,156,060 6,436,060 WOSTE 23 167> 144 14 | 147.9
7,146,560 7,116,360 230,528 ° 26 T4S 110 155 147.7
921,600 * 5,580,780 * 6,811,380 227 046 25 540 147 15 147.2
. i
4,615,200 1 B07T2420 1 7,687,620 207,988 25 1,399 16.0 Y 166.3
6,450,100 1 1,027,350 RISIA80 - 279383 1 26 409 16,0 1B i 1774
3,832,675 1,450,800 5,283,175 170,485 © 24 906 16.5 1014 . 1184
2,005,200 1,917,240 4,012,110 120435 ] 19 220 1591 124 1165
I " ' .
4,348,800 2,138,240 6,487,040 216,235 ¢ 25 . 146 139, 224 1435
i . 1 |
4,187,850 | 2,275,000 6,452,850 208,479 | 24 {2,079 | 170 224 2334 51 ' 54 1437
BITHO0 | 2,190,500 6,168,300 205,617 | 25 . 635 I 193 . 2215 2 51 54 | 1353
. i ! i
1,669,950 i 3,606,720 5,276,670 170,215 ' 24 1,804 | 18.7 2134] 24%! 54 | 54 | 117.8
o SR R ) S A T
32,103,375 l 45,010,940 | 77,114,315 211,272 | 297 I 919 ’ 16.1 I 206 ‘ 200%4| 54 54 141.9
’




N

. No, 1.—Marine Compound Rotary.—
Total capacity. 20,200,000 gallons. FRANKFORD PUMPING STATION. o 9opaciyy (000,000 galls. por day.
Capacity 10,000,000 galls. per day.

- - - - -
L = O1L. Mean Water :":-;
Pumping time Total Pump- | Average < Pressure | gg
>

of each Engine Gallons I um’ped by each age of each | Pumpage Coal. 3 H s Sﬂggxefﬂ.t ;55

1885. in Hours. Engine. Month. per day. % i k| in lbs. per z’g

-} = 4 sq. in. sz

g S & @ 2

R T . - g |- L. N a7

No 1 No. 2. No. 1. No. 2. Gallons. Gallons. |Tons.| Lbs. | & |Quarts.|Quarts.|No. 1.|No. 2. Eg
January......... JPUPTTOTIUIN PP 523 56,648,748 56,648,748 1,827,353 97 1,978 | 19.3 66 | B 74 81 | 481.4
TeDIUATY vevvvienrvrrvnens] snrenennian 163 i .................. 56,811,435 56,811,435 2,028,979 99 | 340 | 25.1 50 1034 cevnnnnns 80 | 470.7

. |
MATCH 1.eveveerieeneecereveese s 169 ireveceerereenen| 62,449,665 62,449,665 | 2,014,505 | 100 |2,151 | 21.1 4 ' 2 e 80 | 508.1
N 52 PO (PO 18224 e 65,552,613 65,552,613 | 2,185,057 | 107 | 235 | 20.9 45 23 || 79| 4985
MAY ceverreererriereeineenne o] 178 e 63,091,812 63,091,812 2,035,219 | 104 I1,945 20.9 44 21041 e 79 | 488.0
JUDE.nereriieei e 127340 10515 43,369,683 36,716,022 80,085,705 2,669,523 | 133 |1,087 | 21.9 | 55 2735 80 79 | 489.9
July... 9 227 2,828,877 78,079,512 80,908,389 2,609,948 | 146 | 1,367 | 23.7 58 29 80 79 | 447.9
August..... 73,599,489 73,599,489 2,374,177 138 | 1,395 | 23.0 .52 26 |oeeenn. 78 | 425.2
September.................. el 219350 oo 72,183,618 72,183,618 | 7,218,360 | 133 r1,209 21.8 50 25 o 76 | 421.8
OCEODET c.vveeveverersaerns ] esveniinae 2971 ) 74,358,207 74,358,207 | 2,398,652 | 113 '1,077 | 229 ; 53 2614 cee e 78 | 524.8
NOVEMDET ... ovvererans ereesenaenes 1207 s [ 68,699,298 : 68,609,208 | 2,289,977 | 108 |1,840 | 21.1 I 3614 13%I ......... 78 | 505.6
; | :

DECENMIDET ...y v s sesnssssses l 214 oo vy T0A12,922 1 70442022 | 2272352 | 118 | 188 | 207 1 39 1314 ol 18 1 47T

s — oo — =
Totals and averages’ 136%i 2,260% 46,198,560 778,633,341 824,831,901 2,259,813 |1,402 §1,372 21.9 59215 248%41 80 79 | 478.1

|

v .
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and roof painted.  Doors of coalsshed repaired. Privy built. Boiler-
house roof overhauled, sashes reglazed, doors and frames puttied, oiled,
and shellaced.  Heater erected.

No. 1 Engine—Eight-inch globe valve fitted to steam-pipe.

No. 2 Engine.—Air-chamber fitted to suction-pipe. Joints made on
steam-pipe. Pumps partially painted.

KENSINGTON.
BUILDING® AND GROUNDK,

Skylights and sashes glazed. Portion of pavement relaid around stand-
pipe. Standpipe removed and bonnet secured over opening. Wharf
repaired. Gate repaired.

Engine No. 3.—Air-pumps frequently repaired. Drip-pipe fitted to low-
pressure cylinder.

BOILERS.

Bearing bars reset in furnaces. Tubes caulked in hoilers Nos. 1, 2, and 8.
Blank-flange put on steam-dome. Feed and blow-off’ valves ground in.
Steam-pipe taken down and connection made with steam-damper of boilers
Nos. 1 and 2. Furnaces of hoilers Nos. 1, 2, 6, and 7 repaired. Blow-oft’
pipe for boilers repaired.  Old donkey-pump removed, and another old one,
in better condition, put in its place. New joints made on stop-valve of
engine.

FArminL RESERVOIR.
Top of brick lining on south side repaired where it had heen damaged
by the ice. Curbstone reset and sidewalk repaired.

Jan
Feb

Apr

Jung
July.

dugu;
Septey

Novey

Degey
Totals

Tuereg

-

N




1885.
January...............
February ............
March........uueeeeen
April.......oceavnenenn
B -1 N
June...... v veandl
JulYeoriniiinnninninans
August ....ccooeueen |
September ...........
October ..
November .
December. 4
Totals and averagg
Increase over lssﬁ
Decrease from 1884 ‘ ’ . ‘i
I—— :
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REPORT

ON TIHE

OPERATIONS IN CONNECTION WITH THE

DISTRIBUTION SYSTEM

DURING 1885.

—_— e ————
N\

PurLaperriia WATER DEPARTMENT.

March 29, 1886.
Cor. WirLiam LupLow,
Clief Engineer :

Str :—The operations in conncction with the distribution
system will be found detailed in the accompanying tables.

One hundred and thirty-seven thousand nine hundred and
sixty-seven feet or over 26 miles of new mains and service pipes
have been laid, making a total of 826 miles and 4,944 feet now
in use.

Forty-four thousand one hundred and forty-three feet of
pipes have been relaid principally in the Third, Fourth, Fifth
and Sixth Wards.

Thirty-seven thousand and sixty-four feet of small pipes
mostly laid previous to 1854, and useless on account of the
accumulation of rust and sediment, have been taken up.

Twelve thousand five hundred and seventy-six feet of pipes
of various sizes have been used for repairs, lowered, raised, etc.,
making the total of pipes handled 281,850 feet or 15,499,611

pounds.
(222)



MAINS. 2238

MarIxs.

A 36-inch main was laid in Fifty-second street for an addi-
tional supply for West Philadelphia. Commencing at the
George’s Hill reservoir it extended south to Walnut street. It
was completed September 7, 1885.

The 20-inch main on Lancaster avenue from Forty-fourth
to Fifty-second street was completed about the middle of June.
On July 31, the water was turned on through these mains,
more than doubling the water supply of West Philadelphia and
increasing the pressure at the high points from 10 to 27 pounds,
and the average pressure throughout that district from 22 to
36 pounds.

The 20-inch main on South street and Gray’s Ferry road
from Twenty-second to Thirty-sixth street was completed and
water passed through on June 25. The pressure in the south-
western section of the city was increased from 0 to 10 pounds.
At some hydrants in this section no water would flow during
the day. .

The 16-inch main on Green street, Germantown, for the
supply of the Twenty-second and part of the Twenty-eighth
Wards was completed and water passed through on July 9.
The pressure at the Purveyor’s office, at the Town Hall, was
increased from 15 to over 40 pounds during the day and cor-
respondingly throughout the lower portion of these wards.

The 12-inch main on Ridge avenuc west of Thirty-fourth
street was completed and water turned on June 18. People
living on the high ground in the vicinity who previously could
get very little water now have a pressure of 10 pounds.

The 12-inch pipe for the supply of Tioga was completed and
water turned on November 2. The supply to this district was
previously ample except in case of fire or a break in the 6-inch
pipe through which it was furnished with water. The ordinary
pressure was 50 pounds before and 90 pounds after the com-
pletion of the new main.



224 REPORT ON THE DISTRIBUTION SYSTEM.

RELAYS.

The work of replacing the old and small service pipes with
larger ones was continued during the year as fast as the ma-
terial could he procured.  Three hundred and forty-cight feet
of 11-inch, 60 feet of 2-inceh, 22,694 feet of 3-inch and 11,079
fect of 4-inch were replaced, mostly with G-inch pipe. A 16-
inch main was laid in Fourth strect from Market to Walnut
street, and the old 4-inch pipe abandoned. A 12-inch pipe
was laid in Walnut street from Front to Twelfth street and
from Fifteenth to Twentv-sccond.

[u some cases where the old pipes were laid under car tracks
they were cut off and left in the ground.

Frre-TIvpraNTs.

Three hundred and seven fire-hydrants were placed in new
locations during the year, 271 of which were of the new styles
adopted during the previous year.

Durinns.

Seven thousand two hundred and cighty-five attachments
have been made for house service which, with very fow excep-
tions, were corporation cocks screwed into the mains.

MEeTERS.

The appended table shows the number of meters in use
and in stock.  Those in use are principally on establishments
having wells or motors and whose water rents eannot be de-
termined by assessment.

On December 21, 1885, the district supplied by direct pump-
age at Spring Garden station was extended from Spring Gar-
den street to Callowhill street west of Broad. The work was
commenced at 8 A. M., by filling the old No 6, 86-inch pump-

ing main in Master street from the Spring Garden station to-
the Spring Garden reservoir and the two 16-inch supply mains.
on North College and Ridge avenues to Poplar street. The
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20-inch main on Sixteenth street from Poplar to Callowhill
street, and the 12-inch main on Twenty-second street from
Poplar to Spring Garden street .were then opened to direct
pumpage. The valves on the supply pipes on the west sideé of
Broad street and the north side of Callowhill street were then
closed and the valves along the north side of Spring Garden
street opened. Gauges were placed on the fire hydrants in
that district in charge of men who noted the pressures every
half hour, as shown in the accompanying table. The work of
enclosing this district commenced at 8 A. M., and was com-
pleted at 4.30 P. M.

The pressure at Nineteenth street above Callowhill having
fallen from 30 to 16 pounds, it was thought proper to extend
the district to Vine street west of Broad, which was done on
the following day, December 22, at 8 A. M.

Respectfully,
JOHN L. OGDEN,

Assistant Engineer.
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IRON SER\'ICE‘;\ND SUPPLY MAINS LAID IN 1885..

First Disrricr,

Contprising the First, Second, Third, Fourth, Twenty-sirth, and Thirticth Wards.

o Locati 'Size in ' Distance
Street. Location. ,inches. in feet.

Supply Pipex.

Annin street, from Twentieth to Twenty-first.....oooo... 6 548
Broud street, east side, from Reed to Dickinson. 6 448
Carpenter street, from Gray's Ferry road east......... 12 8
Chadwick street, from 6 fect ~outh of north house line of

Morris to north house line of Tasker...oooooeeiinnnn onin. 6 450
Cymro street, from Dickinson to Tasker..oooviinnini 6 450
Daly street, from Seventh to Eighth..... [ 439
Dorrance street, from Tasker north...... . . 6 14
Dove strect, from Third to Fourth.....oooo 6 401
Donnagana street, from Fifteenth to Sixteenth......... 6 447
Eighth street, from Jackson to Moyamensing avenue....... 6 . 552
Federal street, from Clarion to cast side Broad........ 6 456
Fernon street, from 193 tect 4 inches east of Twentieth tor '

Twenty-first.oooooooiiiiiiii caeeenany 6 : 719
Flora street, from Reed to Neott....... . 6 309
1icks street, from McKean to Mitllin. . 6 438
Hilliary strect, from Wharton to Reed................ 6 450
Lambert street, from Dickinson south......cceeeeoeeecneee.. ' 6 276
Long lane, from 128 feet sonthwest of McKean to l‘dske 6 2328
Manton strcet, from Long lane west......... eereees 6 355
Manton street, from 228 feet cast of Tw ent\ ~second w. eet.... 6 558
Miftin street, from Long lane west........ reraee s e 6 215
Mountain street, from Nineteenth to Twenty- hr~t ereet 0 952
Moyamensing avenue, from Eighth easto....c.ccoveeeennn.... i 6 19
Oakford street, from "957 feet 6 inches cast of T\\entv :

second west.. B PRI 6 558
Siebold street, from 403 feet south of south housc line of .

Jackson to centre Jackson............... e eeeeenen 6 428
Siegel street, from Ninth WESEwero oo oo e 6" 193
Sober street, 'from Dickinson ~0uth. .............. 6 275
Stanley street, from 135 feet west of Third to l<ourlh . 6! 317
Stow street, from Long lane west...ooonnee. 6 ; 219
Tasker streel; from Ward to Caernarvon... ' 6 575
Tasker stre('l from Centre of Twentieth cast. N 6 21
Thirty-sixth stroet from Gray’s Ferry road south........ 2 12
Tree street, from Seventh to Eighth. ccoeooiiiiiieeiiiiennn. : 6 439
Twentieth street, from Morris to Dickinson...................| [ 837
Twenty-second street, from Latona to Federal................ 12 487
Wheat street, from Wharton to Reed....... PR 6 ! 441
‘Winton slrcct from Eighth to Ninth......... Creetts sty 6 448
Washington av.,, south side, from Gray’s Ferry road east 6 24
‘Woodstock %treet from I“lsker to Dickinson.........eeeue. 6 i - 438

TO).vve v eevereerecesessesssensesenseseeaesenassensens eeseaenes| 16,493




Street. ) Location. isgf;%;: I;;S%zgﬁe
Supply Mains.
South street, from west house line of Twenty-second to

Gray’s Ferry road.....ccocovciiiieniiiieiiniiiiiiinncennens, P20 " 219
Gray’s Ferry road, from South to Thirty-sixth street....... 20 6,846
TOtaL . ..veveceeeeevsevens eeeeeeeseseseeeeseseerneene I— 7,065

Cross connections. '
Thirtieth street and Gray’s Ferry road.....coooeviininnnnnnn, 6 8
Thirty-third street and Gray’s Ferry road... 6 13
Thirty-fifth street and Gray’s Ferry road............. veeeeen. 6 17
Washington av., north side, from Gray’s Ferry road east.. 6 27
Total...coviriiiiiiiiiiiiiiinin e e i 65
Fire-hydrant connections.......... cuvuevvsnvnivernsesvrennennnenennens ! 4 8
.............................................. 6 472
Total.ccoiniiiiiiiiiiineiii e 480

" Supply connections (private) extended.

Gray’s Ferry road, 174 feet south of Fitzwater............... 6 ! 19

Grays Ferry road 188 feet north of north house line of. |
Catharine .....evveieeeresiieenenireiirereniieeees veeeeensnannne 6 | 20
Total..oueviriiiiiiiiiiiii e | 39

I

Drains.

11
10
48
263
17
3
341



Size in

Location. inches.

Ntreet.

Repairs, new stops put in.

Carpenter street, east house line of Sixth........c.coouie,
Fighth street, north house line of Wharton.
Eleventh street, north house line of Morris.
Front street, south house line ot Almond...
Long lane, north house line of Wharton..
\Iarrlotl street, east house line of Sixth
Passvunk avenue, south house line of Reed...
Tenth street, porth house line of Tasker.

Pipe taken up.

Alaska street, from Fifth to Seventh
Annapolis street, from Bainbridge to South
Bainbridge street, south side, from Third to des\ unk av.
Barrow street, from B.unbrultre to Trout (or Pine alley)...

Baker street, from Spaftord to Seventh........... ceveene eanees
Carpenter streot from Front to Second.
Charles street, from Monroe to south side Bainbridge
Charles stre(,t north side, from Bainbridge to South
China street, from Front to Second
Congress street from Front to Second..
Concord strecl, from Second to Third....
Hallowell strect, from Sixth to Seventh...

seeessiatsesennne ceee

Marriott street, from Moyamensing av. to Passyunk av. { .

Mary street, from Iront to Second......... RN '
Mead street, from Front east.........
Paul street, from Sixth to Seventh...
Penn street, from South to Bainbridge.
Senate street, from Front to Second.....
Stanley street, from Third street west..

Spafford street, from Fitzwater to Bunbrldge ereeens
Trout street, from Barrow to Fourth....... crererreneeenn e

A G0 00 00 S i 1 0O M G0 09 0O M GO 0O M G0 0O Hx 0O GO 00

....... D R R R T YT FRTT TP

o

Distance
in feet.

g VR LRV URVURVURVLY

165
9,821
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Street. Location. isﬁﬁﬁéé'. ]i):ls%:gﬁe
Relaid. )

Alaska street, from Fifth to Seventh............ 6 897
Annapolis street, from Bainbridge to South 6 321
Bainbridge street, south side, from Third to Passyunk av. 6 867
Barrow street, from Bainbridge to Trout....................... 6 171
Baker street, from Spafford to Seventh....... 6 305
Carpenter street, from Front to Second 6 444
Charles street, from Monroe to south side of Bainbridge.... 6 | 232
Charles street, north side, from Bainbridge to South........ 6 326
China street, from Front to Second........... 6 454
Congress street, from Front to Second... 6 461
Concord street, from Second to Third .........ccocvvns vevvanns 6 597
Hallowell street, from Sixth to Seventh............cc..oeeiuine 6 453
Marriott street, from Moyamensing av. to Passyunk av..... 6 2,111
Mary street, from Front to Second....... .ccoeeuvveniininnnnen. [ 444
Mead street, from Front street east... 6 32
Paul street, from Sixth to Seventh....... 6 453
Penn street, from South to Bainbridge... 6 308
Senate street, from Front to Second... K 6 460
Stanley street, from Third street west........... . 6 135
Spafford street, from Fitzwater to Bainbridge............. 6 402
Trout street, from Barrow to Fourth.......c.....cooooiviiinnnans 6 309
Totalceueirniniiiiiiiiiiiierinineisreersneeeeenns |eesenenns 10,182

Relaid fire-hydrant comnections...... ..ouveeereeeeeeirereniniinnnn. 6 307

Lowered.
Moyamensing avenue, from east house line of Eighth east 6 24
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Recaritrvratiox oF First DISTRICT.

| i I
; Size—Inches. Totals in
Purposes for which used. | e —— T — ! feet a(ll]zd
I : i , poun
| s ! 4 | 6 |8 ilol 12 l 20 i pou
S S T S IR N DN S
! i I b | ! 2
Supply pipe ! 15,986 j.eee il 507 16,493
: ' i . :
-—g “  mains..... ! 7,066 ! 7,065
§ CTOSS CONMECLIONS. cuevvuieniieies’ cevrirnecne vrvvresren : B5 it eseies ceersenns ceeeinene e 65
§ Fire hydrant connections. 480
-~
5 Supply connections (private). . 39
[
= . :
‘& | Drains...... o I 11
E | - . :
4 1 ! | i
“ [T —— [T 19 16,562 .oo|ien. 507 7,065 . 24,153
Total...< | : ! :
{pounds....oc. voeveereere| 361 546,546 I 36,504 1,123,335 i 1,706,746
i |
8 Repairs, general... 341
E" “ new stops put in 25
b= ; ! i i i
‘ég TAKCD UP.vreevenrneenvarenennnnnst 2 2,67 , R . : 9,821
Fo| « relaid. 10,182
W i I
g2 4 Fire hydrant connectmns '
g Telaid..cuiiiiiiiiiiiiiiiiiie s eeeeeen ) 307
=R} '
BP0 | LOWETEd cueuevernrnreerienaianns creseesreene eesssssenns 24
e ___
2 [P
@ fe 20,700
i Total...
~ pounds eveseeinnnes| 516,395
i
feet..........| 7,152 ; 2, :48 27,359 I 19 3 507 ; 7,065 44,853
Total handled i
pounds.... i107 ,280 |52 212 © 902 847 |198 165 | 36,504 | 1,123,335 | 2,223,141




SeEcoND DiIsTRICT,

Comprising the Fifth, Sixth, Sevonth, Eighth, Ninth, Tenth, Twenty-fourth, and

Twenty-seventh Wards.

Street. Location. lslllﬁlel;‘ I;'lft‘?egf.e .
Supp'y Pipes.
Arch street, from 5 feet east to 5 feet west of 36-inch pipe;

in I‘lfw-second .................................................... -6 10
Brown street, from Markoe to Dyson..... A 6 135
‘Cathedral avenue; from F' 1fty-second east.......... . 6 18 .
Cherry street, from 6 feet 7 inches west of west house line

of Elghteenth, to 1 foot 10 inches east of east housei

line of Nineteenth.........ccooeiveriviiiniuirennionivenennnnn, i 61 - 386
Chester avenue, from 200 feet west of Forty-eighth to!

Forty-ninth .....cooveiiviiiiiiiiiiiiiiiiinen e eeen, ' 6! 234
‘Columbia avenue, from Fifty-second west i 6 32
Dyson street, from 10 feet south of north curb line of

Brown north... .. RPN 6 184
Fairmount avenue, from west curb line of Thirty-third to’ '

Thirty-fourth .......ccoviiiiiiiiiiiiiiii e, 6 396

Fifty-second street, west side, from 95 feet south of south,
house line «f &upplee to 6 feet 6 inclies north of cen-!
tre of GHIard AVeNUe.......overvsreererereeeecnrverereenenes

Forty-fifth street, from Lancaster to 7 feet north of centre
of Marion....... e ererettts rteeerrereae e e e e e e eteeaaeee raaataas '

Forty-ninth street, from 2 feet 11 inches southeast of south-'
east house line of Chester avenue northwest............. '

Forty-ninth street, from Woodland avenue southeast........'

Fourth street, east side, from Walnut to Chestnut............ :

Greenway avenue, from Seventy-first to 2 feet east of east
house line of Seventy-second......... cooeveuvevieennennnen.

Jefferson street, from Fifty-second west

Haverford avenue, from west house line of Thirty-first to
Thirty-second.......cccceeuriiieirurineiiiirneeeies e rensnnens

Lombard street$ from Sixtieth west.......coceveeuriirnneennnis,

Manning street, from 125 feet east of east house line of
Twenty-fourth west

Master street, from Fifty-second wes

‘Orion street, from Fairmount avenue north ...............

Powelton avenue, from Warren to Lancaster avenue.......

Raceand Fifty-second streets, connection east and west with

36-inch Main....viiiveiiiiniiiniiiiii e, I
Seventy-first street, f~om Woodland avenue to 116 feet:

north of Greenway avenue.......ccceeeveereniviinnns voenen

Seneca street, from east curb line of Fiity-second west......
Summer street, from Thirty-second to 3 feet 9 inches west,

of east house line of Kefler...........cocvvviiinenivnninnnnn.

b

(=) [or¥=r) (= DD D [=rRer) [erNerRery

(=23

484
302
482
455
572

472
32

266
132

60

209
378

10

640
12

280



Street. Location.

Size in | Distance

Supply Pipes—Continued.

Supplec street, from 10 feet west of cast curb line of Fifty- :

SECONA WERL.cieiiiiiiiisiveeiiiceeeeoie e e eenaseeeeeenrnans |
Trotters alley, from 75 feet west of west house line of ;
Second fo Straw b('l I ettt aeue et et rra e eseeaa e |
Thirtieth street, from 1,139 feet north of Market to south|
curb line of Sprmg Grarden.. ..o iuiieiineiiiieee e '
Thirty-seventh street, from 231 feet north of north house
liné of Aspen to south house line of Brown........ .

Wdlllllt street, south side, from Second to Eighth
from Tenth to 9 feet 6 inches

east of centre of Twelfth.....covveruiveeieernuneeirrnenenes. !
Walnut street, south side, from Fifteenth to Twenty-second
Wyalusing avenue, from Fxfn -third to Fifty-fifth............ :

Supply Mains. i

Fifty-second street, from 30 feet south of Walnut to Bel-
mont Reservoir.........covvvviiiiiiviiiiiiiniiniiiciiieiinneenes
Haverford avenue, east and west of 36-inch plpe in Fifty-
SECONMA .ueuiiniiiiiniiiiitiiiieee e e creeeeraaseereseenaenrranens
Juniper street, from Market to Filbert.. .
Filbert street, from Juniper to Broad..............ccccvueeein, i
Broad street, from Filbert to 45 feet 10 inches north of
north house line of Arch.......ccooviveiiiiinnnenininennnn.
Lancaster avenue, from 36 feet west of Forty-fourth to
west house line of Fifty-second.......ccvvunivuienivnnnnnnnn.
Market street, north side, from east curb line of Fifty-
SCCONM WESL. .uvuvven eriaiiiieranes covrermiiorenereaeeneernenes
‘Westminster avenue, from east curb line of Fifty-second
WESE ¢ eveti ittt e e e a e e

Cross connections.

Forty-ninth and Lancaster avenue.. ......cccceverenieennns .
Fifty-second and Lancaster aveanue....
Forty-seventh and Lancaster avenue..
Forty-sixth and Lancaster avenue.....
Markoe and Lancaster avenue.....
Paschall and Lancaster avenue..
‘Wyalusing and Lancaster avenues

36

20

20

SIS D

. inches. ‘ in feet.

68
2,219

133
2,700

896
3,206
'999

16 442




Street. ' Location. . is,fﬁf,ei: ?ﬁsﬁzgﬁ ©
|
Fire hydrant connecttons ...........coeeeeeemeennncvienannns ——— 6 1,882
——— - —
Fire connections (private).
South street, north si(ie, 116 feet east of east house line of I
Twenty-fifth, N. C. Mitchell’s Rubber Works............ 4 16-
Chestnut street, north side, 184 feet 6 inches west of west !
house line of Seventh, Temple Theatre................... . 4 9
TOtal.cvvoreiecsees s snssssensnss s - 2
o !
I
Supply connections ( private).
Forty-ninth street, 2 feet south of south house line of |
Chester avenue (Belmont Cricket Club).................. 4 13
Spruce street, south side, 238 feet west of Thirty-second *
(Public Bath).........cooooviiiiiiiiiimniiniiiiiiiiiereeeennne. 41 24
Juniper street, southwest corner of Filbert (City Hall).... 12 ? 38
¢ Tt esseeter et ceeeee e et et es e esn e srenne Lo 75
Drains.
Fiftieth street and Lancaster avenue...........ococeuvvunnnnnnn. 6 7
Lancaster avenue, 68 ft. 6 in. east of centre of Forty-eighth 6 | 17
Belmont Reservoir and Fiftieth street, to drain stop-house 4! 38
Fifty-second street, east side, 91 feet north of Wyalusing av. 6 8
Total.ucuueiviiienriniiiniiniineeiieneinceeennrcranneeenes | eeeanane 70
5
88
603
27
54
12
789
Repairs, new stops put in.
Chestnut street, south side, 3 feet east of east house line of! .
FOUTtR oeivveiiiteeeeeeeie it e ee e enee e P10
Chestnut street, south side, 3 feet 6 inches west of west|
house line of Fourth........ccocovviiiiiiiiiiininiiiiniinnnn 10
Chestnut street, north side, 3 feet east of east house line of!
Fourth.ovveieniiniiiiii : 10 3

30




Street. Location.

Repairs, new stops put in—-Continued. |

Chestnut street, north side, 3 feet 6 inches west of west
house line of Fourth.....ceverieiriiiiiiiniiiiiiiiniiencennan.

SEOP” it
Sansom street, west house line of Ninth...........
Wallace street, west house line of Thirty-
Wallace street, east curb line of Thirty-fifth................ ..

.......

'
i
|

: Size in  Distance
inches. . in feet.
, i

Dipe taken up.

Appletree alley, from Fourth to Fifth street.............c....
Balch street, from New to Vine.......
Bank street, from Chestnut to Market...
Barron street, from South to Gaskill..........
Black Horse alley, from Front to Second....
Branch street, from Third to Fourth............
Branner’s alley, from Mulberry alley north..................

Chancery lane, from Coombes to Archu......ceeeeveeennen . { ;

Cherry street, from Third to Sixth.....covveieiiinnvienieiiinnn.,
Church street, from I‘ront to Third
Clyde alley, from Cresson to Cherry..........
Commerce street, from Fourth to Seventh..........
‘Coombes street, from Front to Second...........
Craven street, from I‘ront to Second.......
Cresson street, from Fifth to Nicholson...
Drinker street, from Front to Second.....
Elbow lane, from Bank to Third.........
. Elfreth’s alley, from Front to Second...
Fetter’s lane, from Bread to Third.......
Filbert street, from Sixth to Seventh.......cocveviiiienennene
Forty-first street, from 71 feet south of south house line of
Haverford avenue south.........ccccovvuieiniiniiinninnnnne.
Fourth street, from Chestnut to Market
Gaskill street, from Third to Fifth............
George street, from Sansom north.........cccceeveiiiniiann..
Haverford street, from 10 feet west of east curb line of
Fifty-second east.........coocoviniiniiniuiiiniiiiiiiiinninninns
Heston street, from Fifty-second west.............
Hillsdale street, from Cherry to Race......
Kempton street, from Sixth east............
Kenyon street, from New to Vine.......cooeeneeen
Kershaw street, from Fifty-second east.......
Lagrange street, from Second west.................
Ledger place, from Second to Lagrange
Locust street, from Fourth to Sixth................

WRWWDWHHLWSD W O wwwwwwwwwwwm‘wm‘zwwwwww

Mayland street, from Race to Mulberry alley..............

O

396
176
480
200
400
421
114
60
200
1,371

1,492

130

300
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| “Dis
Street. Location. ! ﬁiﬁiég l?:;%tenﬁe
Pipe taken up—Continued. i
Merchant street, from Fourth to Fifth......cc.ccuviiiiniinnais, ! 3| 446
Minor street, from Fifth to Sixth.... ..... ! 3 396
Mulberry alley, from Fifth to Sixth.....cc.cevierinnienennas i 3 416
Neville street, from Mulberry alley to Vine street 3 300
New street, from Front to Fourth.........cccovvvniinniennnes i’ 1 3{63
Nicholson street, from Cherry to Race.......coeeeviiennnnni.nn. . 3 275
North street, from Fifth to Sixth.............cc.eeet e 3 396
Paschal street, from Fifty-second east............... ‘ 6 18
‘Quarry street, from Second to Third................. 3 475
Relief street, from Front to Second...... ........... 3 390
Sansom street, from Sixth to Seventh............... 3 453
Sansom street, from Seventh to Eighth .......... 3 501
Second street, east side, fiom South to Pine........ 4 731
Becond street, west side, {from South to Lombard............. 4! 376
Strawberry street, from Chestnut to Market. .....c.c..ccuu.e. 3 481
Swanwick street, from Walnut to Sansom.......cecceeuniunin. 3 240
‘Torr avenue, from Fifty-second €ast........ccvviun cennvenenns 6 24
Thirty-second street, between Ludlow and Chestnut......... 4 24
‘Trotter’s alley, from Second West......cecueeiruriiiiiniiinneenns 13 96
‘Walnut street, from Front to Second...... 6 451
Walnut street, from Eighth to Tenth.... 6 897
Belmont Reservoir connections............. w80 159
Belmont Reservoir connections..........cceevveiiinnrinninninnne. 20 40
Total..c..uieeeiniiens eveeiiiieii e e 22, 693
Fire hydrant connections {aken up ........covevveeeruierinionannnnn. I 6 26
Relaid. ll
Appletree alley, from Fourth to Fifth................ooeel 6 451
Balch street, from New to Vine........ccceeverirenerieenninnnnn ! 6 192
Bank street, from 5 feet 6 inches north of centre of Chest-
nut to 23 feet south of centre of Market. 6 520
Barron street, from South to Gaskill.............. 6 188
Blackhorse alley, from Front to Second.. 6 454
Branch street, from Third to Fourth ...... 6 . 445
Branner’s alley, from Mulberry alley north. 6 164
Chancery lane, from Coombes to Arch............... 6 |. 200
Cherry street, from Third to Sixth....... 6 1,350
Church street, from Front to Third......c.cccoevveiiiininni. 6 1,003
Clyde alley, from Cresson to Lherrv ............................. [§ 166
Commerce street, from 5 feet west of cengre of Fourth to
SeVenth..uu. it e e 6 . 1,265
Coombes street, from Front to Second......... 6 480
Craven street, from Front to Second...... 6 544
Cresson street, from Fifth to Nicholson (O 77




()
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Stree Locati lSize in | Distance
Street. Location, inches. ' in feet.

Relaid—Continued. ! |

Dr.nker street, from Front to Necond......c...vovevinnennns 6 518
Elbow lane, from Bank to Third.. l 6 | 225
Elfretl’s alley, from Front to Second ..... ceereereaaneens 6 507
Elm avenue, “from east curb line of Fifty-second west...... : 10 32
Fetter's lane, from 18 feet west of centre of Bread to Third: 6 | 264
Filbert street, from Sixth to Seventh....cocoviviiiiiinnianne 6 | 445
Fourth street, from Chestnut to Market.. 16 - 575
(yaskill street, from Second to Fifth... : 6 1,421
(reorge street, from Sansom street north... ’ 6 l 129
Giraid avenue, from east curb line of Flftv-se( ond West... 6 ! 18
Hillsdale street, from Cherry to Race......o.ooooiiiiinias 6 327
Heston street, from Fifty-second west . 6 14
Haverford street, fiom 5 feet cast and west of 36-inch i

main in Fifty-second.....c..occiieiiiiiniiiiiiniii . 12 12
Haverford street, from 4 feet cast of east curb line to 36- :

inch main in Fifty-second............ccooiivviiiinninnnnnnn. : 6 | 14
Kempton street, from Sixth east 6! 224
Kenyon street, from New to Vine,... . 6 193
Kershaw street, from Fifty-second cast. -] 6 20
Lagrange street, from Second west......... o 6 l 436
Ledger place, from Necond to Lagr‘mge . 6 350
Locust street, from Fourth to Sixth............... .. 10 881
Mayland street from Race to Mulberry alley.. o 6 341
Merchant street, from Fourth to Fifth......... o 6 ! 443
Minor street, from Fifth t0 SiXth..eve.erroovrooionns - 6 446
Mulberry alle), from Lifth to 5 feet east of centre of Sixth 6 . 438
Nicholson street, from Race to Cherry....... cocovveevvnnnene. 6 320
Nerille place, from Mulberry alley to Vine. 6 342
New street, from Front to Fourth.,.............. . 6 - 1,544
North street, from Fifth to Sixth.... i 6 449
Paschal street, from Fifty-second east........cceveuneeninnnnnn.. 6 18
Quarry street, from Second to Third..................... 6 512
Reliet street, from Front to Second.................. 6 ’ 372
Seventh streel west side, intersection of Sansom : 6 43
Sansom btreet north side, from Sixth to 6 feet 6 inches !

west of centre of Eighthu......cceevieuiil. 6 897
Sezond street, eust side, from South to Pine 10 ! 731
Second streel west sl(le, from South to Lombard.. ... 6 . 376
Strawberry street, from 5 feet north of centre of (,hestnut

to 23 feet south of centre of Marketo............ R 6 l 534
Swanwick street, from 8 feet 6 inches north of centre of

Walnut to Sansom......coveiiiieiiiiiniiiieiiiiiinenes ceen 6 252
Torr avenue, from Fifty-second east........ceuviiinn ceennns 6 24
Thirty-second street, from Ludlow to Chestnut ..... 6 I 253
Trotter’s alley, from Second west.......ee..eeus o 6! 100
Walnut street, "from Front to Second.... e 12 4562
Walnut street, from Eighth'to Tenth.....c.cccveuiinnnenenen. | 12 ‘ 897




o
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|- .
' Size in  Distance

Street. Location. inches. in feet.
Relaid at Belmont Reservoir. | ‘
No. 1 connection............. 30 33
No. 2 connection.. 30 38
No. 3 connection..... 30 ! 43
No. 4 CONNECLION . ..cuvvrriivniiiiiiniiiitiiiiicei s eeeaneae ¢ 30 48
Nos. 1 and 3 connection, from reservoir to 20-inch sup- ' 30 29
Pl Main......cooiiiiiiiiiii e e, { 20 25
No. 1 connection, from reservoir to 30-inch pumping main 30 . 36
Connection 36-inch pumping main to two 30-inch reser- 30 | 97
VOIT CONNCCLIONS et uvnrtrnerrerneeeerarnenrreenensnnennneenes 36 ‘ 14
Connection 36-inch pumping main to overflow southeast-
COTNEr Of TeSEIVOIT...ccuvuieninninniieueraeeneneanenaaannans 36 24
Connection 36-inch supply main to Nos. 2, 3, and 4, reser- i
VOIT CONNECLIONS..cevuuseirnnsirreeerriiieaieranrosanenearennnns ‘ 36 [ 47
TOtAL.vvvveveeveeenrenansressse s sse s et sensenens s 434
|
Relaid fire hydrant connections..........uvuvevvvneieeenieiieeennnnns : 6 ' 340
R - - . i )
Lowered. '
Twenty-second street, east side, centre of Filbert street..... 6 .' 5
— | :
Raised. |
Belmont reservoir connections.........ccoovvveeeunniviinnininn, 20 . 36
Belmont reservoir connections.... 30 - 86
Belmont reservoir Connections........uuu.veeuveieaiirenineiennnee 36 100
TOtAL. e reererreereresnssersnssnsenssnsensensessessensans|sssesens | 222
Shifted.
Forty-first street, south of Haverford, moved 10 feet east
from centre, between 71 and 148 feet south of Haver-
(03 1 O PR ON 6 89
Ninth and Market........... N 6 27
07 PSR PPRRPRN PR 116
Cut off and abandoned.
Cherry street, east of Sixthu....cccovviniiiiiiiinnniiiniennnnn, 4 49
Commerce street, east of Sixth.....c.oveeiieeiiiieieninnieennnnns 3 36
07 DU PP 85




New pi]l-)e. or feet -

RL(‘APITULATION OF SLCOND Disrricr.

Pu

added.

AR

nothing to feet in the

Pipe used, but adding
ground.

Total handled { feet....

‘ Size—Inches, Totals in

rposes for which used. ! ‘ i N —~| - - , | . feet and
: ; .
I

H H | !
1 2 : 3 4 6 t 8 | 10 | 12 0 16 20 30 36 pounds.

Supply pipes. 16,412
Supply mains 17,108
Cross connectior p
Fire hydran{ connections 1,882
Fire connections, private . 25
Supply conneet’s, private 37 W
Drains...cieeecsrneninens ooee . 33 70
1 .
Total { fect-- w100, 11,039 6,881 572 6,425 .. 10,030
““ 1{pound 1,90 | 361,287 495,618 62920 1,021,575 1,616,258
i
Repairs general............ 603 27 789
R,ep s, new stops put L 16 28
Pipe taken up ) 60 1,541 22,719
Relaid... 21,007 25,024
Kire hyd’nl 340
Lowered 5
Raised 299
Shifted.. 116
Cut off’ and abandoned. 36 49 85

Total { feCtonnn 848 col 14 798 5,951 3,00 2% 1,710i 1,873 101 110 344 19,325
ot 2436 . 600 l201 970 11:;,0(;9| 779721, 113 94050 | 98,856 62,250 16,050 136,120 145,168 1,672,436

ST T - | T o T
60 | 14,798 6,071 34,667 ] 21 L7110 i ")7 1,147 6,726 410 11,283

‘)4 504 1’1) 170 | 1,037,634 136,120 4,761,426
|

85,284
8,235,024

600 | 221,970 114969 i LIHOIL | 4134 04 1050
i I

pounds.
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TrIRD DIsTRICT,

Comprising the, Eleventh, Twelfth, Sixtcenth, Scventeenth, Eighteenth, Nineteenth,.
Twenly -third, Thivty-first, and part of the Tuenty Jifth Wa7d>

\

Size in * Distance

Street. Location. inches. | in feet.
[ I S : ~_~1 :
Supply pipes. .
Adalena street, from Emerald southeast........c.ovvuueinnaenns 6 244
Amber street, from Westminster av enue north.. . 6 : 582
Butler street, from Turner east,.........ccoevveeenriviniereennnes ) 6 | 21
Cambria stneet from Third to 13 feet east of west house O
line of American 6! 286
Cambria street, from Fourth to Fifth.. 6. 519
Cherry street, {from Foulkrod to Marrison. 6 568
Clifton street, from Neft’ southwest.............. . o 6 233
Coral street, from Wheat Sheaf lane southwest.............. 6 565
Daricen street from 250 feet north of north house line ofw
IIuntmgdon t0 SOMETrSet..cccruiivenieieiiiiiiiiiieninines i 6! 838
. Eighth street, from Huntingdon to Lehigh avenue. 6 554
Erie avenue, south side, from Kifth to h’ixth ....... . 10 | 564
Fairhill street, from Indiana avenue to Clearfield ........... 6 555
Firth street, from 120 feet 9 inches west of Eighth west.... 6 48
Fourth strect, from Somerset north.............coovevuiinnss N 6 456
Fouith street, from Cambria to Indiana avenue | 6 553
Franklin street, from Unity southwesto......cvveeeeereneennne. 6 148
Franklin street, from Lehigh avenue to Huntingdon 6 558
Hope street, from Cambria north ....... ....coooiiiini. 6 210
Indiana avenue, from Fourth to Fifth............ 6 527
Lawrence strect, from Cambria to 145 !eet n01th of north\ '
house line of INdiana AVENNe.......o. eveverererseenenn. 6 751
Leithgow street, frem Cambria south.... 6 ' 400
Marshall street, from Venango to Erie.......... B 6 552
Ninth street, frem Cumberland to Huntingdgn............... ' 6 550
Ninth street, from 12 feet north of north house line of
Huntingdon north................. 6 242
Orianna sireet, from Cambria to 12 feet north of north! '
) house line of Indiana avenue..........c..cooceeniininnenn.e. | 6 | 535
Orkney street, from Cambria north.... . 6 i 779
Seventh street from IHuntingdon north ......................... 6 138
Seventh street, from Venango to 4 feet north of south
house line "of Eie avenue.....eet.euererseveereresrrenenas 6 530
Tioga street, from 12 feet east of east house line of F: rank- .
ford avenue to Waterloo........cc.eevuiiiiiniiniiiiiinnn, 61 . 490
Turner street, from 22 feet north of north “house line of ; )
Tioga to Venango ................................................ 6 508
Turner street, from 126 feet south of Erie avenue to Butler 6 754
Tota]]! 14,303
‘ |
Fire hydrant connections... ...... RN 6, 371

\
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Street. Location.

Size in | Distance
inches., in feet.
!

Fire connections (private).
Bodine street, east side, 150 feet north of Oxford, for A. M.
Colling & C0uuuuiiuriuiiiiiiiinieiniiii i e ‘ 4 9
Fairhill street, east side, 42 feet 6 inches north of Cum- !
berland, Im Schofield, Mason & Co...evenrenniniannennnnnn. 4 19
Kensington avenue, east slde, 92 feet north of IIuntmgdon,I ;
for E P, & H. N, Almy.eeiiiinniiiinnieniiniieincnnnne 4. 14
Somerset street, north side, 37 feet east of Eighth, for J ohn
H. Deamle\ ....................................................... 4 20
Wildey street, north side, 83 feet east of Frankford ave-:
nue, for Morse, WiLlAMS & COnnrrrrrereereerersiereneens 4 17
Totaleeeeeieiiiniiiiiiinies ciieeivenerinicieecresneesnnelvenanenne 79
— - —— e S - __I [ —
Connections at Pumping Stations. }
i
Kensington Station, blow-off pipe......ccooeviviereiiiininnannns 4, 21
i |
i
41 48
6 195 *
8 3
10 16
e 262
- F
Repairs, new stops put in. l
Alleghany avenue, south side, west house line of Salmon. 6 4
. Fox street, north house hne of Cumberland ............... l 4 4
Front street, ot e 6 4
Hancock street, “ « “ O e 6 4
Lee street, «“ “ “ G s s 4 4
Somerset street, east ¢ “ Howard....c..cccuvuuen... 6 5
Totaleeeieieiiiiiieiiii e reeeiereneee v 25
Pipe taken up.
Fire hydrant CONNECtioNS........ve.veeveeveereereereerserereranrens 4 80
Relaid.
Sixth street, over Reading Railroad bridge.................... 10 84
Relaid fire hydrant connections..........uuuveeeerereeeeenevvannn... 6 106
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Street. . Location. lsﬁ(zf]g Dﬁf"&g?
e i —
Lowered. ; '

Lawrence street, south of Cambria................ 1 6 50
Lawrence street, west side, south of Cambria. e eeens] 4 14
Orthodox street, west of Richmond....................... e ..l 6 647
Orthodox street, south side, 6 feet west of Salmon.......... 4 10

‘Wheatsheaf lane, between Frankford road and Pennsyl-:

vania Railroad ........ccc.eot e 2

Total...cocoveveninanen.

Cut off and abandoned.

Belgrade street, northeast corner of Earl.........c.c.co..... 4., 14

RECAPITULATION OF THIRD DISTRICT

|
i Size—Inches.
Purpose for which used. | - o i'f]o}gé:
l | ) | and
4, 6 8 ( 10 | 12 |pounds.
G (SUPPLY PIDES.omvrrns s vl 13,739 li 564 "urieernrans 14,303
% Fire hydrant connections i ' 371
:g Fire connections (private)... 79
8 | Connections at Stations.. 21
& T !
y Feetu.ouurrnrrensrennnres 100 | 14,110 |......... 564 .o 14,774
> Total . i .
2 L Pounds.......oor.. ..ov.. 1,000 465,630 |......... 81,020 ... ...| 498,550
- Tt - — 1~
3 (Repairs LTS ) FR 48 1951 3 16 Lo 262
2 : .
S ¢ new stops put inu.....ceueen. 8 17 s 25
0
g Pipe taken up......ccecvvvnrenniciinnennnne 80 fieiierienn CSUOUOUUS SOUURURIOION PO 80
<
kS “ relaid............. ST S : LY R 84
_lén Fire hydrant connections relaid...|......... ¢ 106 e 106
o
T | Lowered .oovvvvvsercscssrsoniin] 2| 697 [ 250 | om
23
2 t | Cut off and abandoned................. M4 . 1 ................................. 14
%2 —
g-a i f
=N Feet... 174 1,015 ; 3 100 250 1,542
2" Total.... ’ ; ’
& Pounds................1 8,306 | 33,495 | 126 5,500 | 18,000 60,427
P | i
Feet.....ococvvrenieennn 274 | 15,125 3| 664 250 16,316
Total handled... !
Pounds.........c.ueee 15,206 |499,125 | 126 | 36,520 | 18,000 | 558,977
| "

31



»
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FouvrrH DisTRICT,

Comprising the T hirteenth, Fourteenth, Fifteenth, Twentieth, part of the Twenty-
eu/lzth. and prul o/ thc Tucn{y nmth Wards.

. . Size in | Distance
Street. Location. inches.' in feet.

Supply Pipe. |

Carlton strect, from Tenth to Eleventh................... 6! 441
Croskey street, from Diamond to Norris.......coeeeeevnnenen. 6 - 547
Dakota street, from Thirtieth to Duhring............... 6 1,197
Diamond street, south side, from Broad to Carlisle.......... 6 ‘ 252
Dubree street, fre m Wylie to Vinevard.................. 6 - 360
Duhring strect, from Dakota to Ridge avenue.. 6 135
Esher street, fnom Thompson north... e e 6 | 154
Fontain street, from Twenty-third to Cno&l\ev 6 | 206
Gold street, from Tw enty-third west................. . 6 : 38
Harper bneet from Twenty-ninth to Thirtieth............... 6 476
Lemon street, from Twelfth to Andress................ 6 226
McClellan street, from Pennock to Twenty-eighth........... 6 204
Marston street, from Columbia avenue to Maud....... 6 391
Master street, from Twenty-cighth to Thirty-first..,......... 6 1,380
Maud street, from Twenty-seventh to Twenty-eighth....... 6 401
Norris street, from Twenty-second to Twenty-fourth........ 6 942
Page street, from Twenty-third to Croskey... 6 203
Pennock stroet from Swain south............. 6 54
Pennock street, from Brown to Poplar..............coooi.l ‘ 6 873
Poplar street, from Ringgold to West College avenue...... 6 427
Poplar street, from Thirtieth west............cooevei . ' 6 172
Potts street, from Thirteenth to Ridge avenue.. . 6 586
Ringgold strect, from Poplar to Parrishec....o.oicenenin 6 437
Scott street, from 199 ft. 6 in. west of Twenty-seventh west’ 6 30
Seybert stleet from Seventeenth to Eighteenth.............. 6 443
Sixteenth street, from Dauphin to Cumberland... 6 1,083
Sixteenth street, from Herbine north.........c...cccconieni. 6 68
Shamokin street from 200 feet west of Twenty-second west 6 127
Sheridan street, from Montgomery to Berks...........cccuueee | 6 516
Sommerville street from Germantown road to Warnock... 6 192
Swain street, from Twentv-seventh to Pennock............... 6 202
Taylor street, from Parrish to Poplar............. 6 451
Taylor street, from Montgomery to Berks... 6 H57
Thirtieth street, from Master south................ .. 10 35
Thirty-second street, from Dauphin to Dakota.. 6 125
Twenty-fourth street, from Berks to Norris...... 6 543
Twenty-fifth street, from Brown to Poplar......... 6 862
Twenty-third street, from Norris south.............. 6 14
‘West College avenue, from Brown to Parrish................. | 6 409
West College avenue, from 3 feet south of north curb line of
Poplar northu.......coveeeiiiiiniiniiiinnnn e 6 9
Willow street, south side, from Eleventh west................ 6 325
Wright street from 226 feet east of Twenty-sixth to 5 feet
west of east house line of Twenty-sixth......ccccceeenn.ne 6 236
York street, from Twenty-third to Sedgeley........... 6 198
York street, from Twenty-fourth to Twenty-sixth 6 904
Total...coovievirinriiinniiiiniininnes BN RPN 17,431
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Street. Location. ﬁ]‘zie‘f Iz:lst‘:zgfe ’
Supply Mans.

Fairmount avenue, 168 feet west of Twenty-fifth............. 30 31
Master street, 67 feet east of Twenty-seventh............. fg éi
Poplar street, from Broad to Ridge avenue... 20 1,411
Poplar street and Ridge avenue.......... ... el 16 44
Thompson and Taney streets........ccocveiniiiiiiininiinn. 16 45
Thompson street, from Taney to West College avenue.. 30 460
Twenty-second street, from 30 feet south of south curb | 12 83
line of Poplar B - 20 12
Total..oviviviiiiiiiietiiiiiiin e s _2,-1_6E

Pumping Mains.

Fairmount Station, extension of 16-inch main in forebay

to Schuylkx]l A=) TP 10 86
Fairmount Station, connection between No. 7 and 48-inch
1T 51 | T PPN 30 80
Fairmount Station, connection between No. 7 and 48-inch|
INAIN ceeiiniitii it e en e eas .| 48 11
Spring Garden Station, No. 6. connection to No. 7 niain.. 36 90
Spring Garden Station, connection between No. 7 and
IO 9 MIAIN. . et ettt eeaeeaenen 36 107
Spring Garden_Station, connection between No. 7 and
No. 10 MAIN ecvveieiiic i e 36 57
Sprlr?? Garden Station, connection between No. 6 and
0. 9 MAIN.cciiiititiie e e cvreseerereenenens 36 104
Spring Garden Station, connection between No. 8 and
NO. 10 MAINtt ittt ieet i iiieriierereeeeneenrennens 30 120
Spring Garden Station, near standpipe connecting No. 8
to Belmont main.........cooovvviiiiiiiiiiiiiniininnan, 30 85
Spring Garden Station, on Belmont connection from No.8
main north to cross Reading Railroad..................... 30 154
Spring Garden Station, No.7 main crossing Reading RR.| 48 193
Thirty-third street, south side of ReadnmT Railroad to
north side of Thompson 36 138
b K01 7 ) BTSRRI FOPPPIRS 1,225
Cross Connections.
Twenty-ninth and Master.....c.o.ccoveeiieiiiennnenennns ceennnnns 6 16
Fire hydrant connections.........cuueeeienieieennninnieerernenenuuinens 6 350
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|
. Size in | Dist:
Street. Location. inghe: illls f:gt?.&

Connections at Pumping Stations. '
Belmont, connection to air engines.......cevveviencuniuninnennnn. i 4 17
Belmont, connection to No. 1 main...... 4 12
Belmont, connection to No. 1 main...... 8 4
Spring Garden, drain on No. 7 engine 7
Spring Garden, drain on southwest side Reading Railroad: 10 ; 92
Spring Garden, drain from 18-inch main 10 200
Spring Garden, drain from 18-inch main.. 16 7
Spring Garden, drain from 18-inch main.. . 12 9
Spring Garden, drain from coal sheds............cco.eoiiiiiii. 6 24
Spring Garden, drain from new engine-house............. . 4 73
Spring Garden, drain from Fourth District office............. 4 23
Spring Garden, No. 6 blow-off..........ooiiiiiiil 4 4
Spring Garden, No. 6 blow-off......coivuiiiieiiiiinininiinnn, 6 3
Total..coverinniiiin e L 475
1
64
745
4
6
2
8
4
4
! 838
o |

. . ! ,

Repairs, new stops put in. i |
Twenty-second street, south of Seybert..........ccccoevuereeens 20 4
Twenty-second street, west side, and Hamilton 6 1
Twenty-first street, north side, and Sharswood................ 10 | 3
» j———
Total...ovreiieerns rrrrriiiiii e eeaee s eeessaes : 8

Taken up. ; i
Fairmount Park, across Reading Railroad bridge............ 30| - 144
Spring Garden Station, No. 4 main 30 20
Spring Garden Station, No. 5 main.... 36 146
Spring Giarden Station, No. 6 main.... 36 54
Spring Garden Station, No. 8 main. 30 | 170
Spring Garden Station, old mains | 18 15
Spring Garden Station, old mains...... el 20 50
Tiirty-third street, south of Master 36 312
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Street. : Location.

Distance
in feet.

Taken up—Continued.

Thirty-third street, south of Thompson.......c..cuvevenieenneee i 60
Thompson street and West College avenue....................., 172
Twenty-fourth street, east side, 66 feet south of IHamilton.: 12
York street, south side, 76 feet east of Twenty-second...... i 12
York street, south side, 15 feet east of Twenty-first......... ! 10
Total..oouiiniiiiiiiii e 1,177
Relaid.
Twenty-seventh and Parrish.......cccooeviviiiiinniinnin. 6]
Twenty-seventh and Brown..... 60
Thirty-third and Thompson...............ceeiiiiiiiiinne 24
Fairmount Park, across Reading Railroad bridge 144
TOtalvoenieriieinc e srerines ceeree e 289
Relaid fire hydrant connections..........ccceevuuviuiiivinnnneinnnnes ! 308
Lowered.
Sharswood street, from Twenty-third to Twenty-fourth..... 380
Twenty-second street, south of Seybert........cccoceunrnuerans. 90
York street, from Twenty-second West.....oeeueeeueeuenernnnnn. 319
Totalciuus ceviiiiiiiniiciiiis et | 789
I —_—
Raised.
Twenty-eighth and Master.........coceirieunerenecieencsinieenenns 36
I
Shifted.
Ridge avenue and Poplar.............ccooviiiiiiinniiiinnnennene, 72




RecarituLaTION OF FoURTH DISTRICT.

Purposes for which used.

Size—Inches.

%  [Supply pipes.

& Supply mains

& Pumping mains

S | Cross connection:

&% { Fire hydrant connections..
£+3 | Connections at station....

B

:2 L Total {

i

129"

129 17,796

2,451 | 587,268

Repairs, general...
Repairs, new stnps put in..

Pipe taken up..
Pipe relaid.

g to feet in the

413
168 | 22,715
4 6

o

=

=]

<

<

= Fire hydr't

= Lowered..

o oo, Raised..

2 AF | Shifted.

[=F==1 P

222 |

SR Total { feet... 1 98 1,898

g L poun 15| 1,862 | 62,634

. ( fect........ 1 227 | 19,694
Total handled | o 13 151 4,313 |649,902

9
495

422
' 23,210

1,436 ° 930
228,324 | 308,760

92 160
6,624 ;17,600

209,312 | 119,340

2 252 19 1 8 l 478

144 | 27,720 2,660 | 23,532 | 158,696
R ——— e |
94 412 19 1,584 1,408
6,768 , 45,320 ; 2,660 | 251,856 | 467,456

572 36
241,384 | 21,060
-
1,068 240
450,696 | 140,400

496 204

v
+ Total in
i feet and
i pounds.

21,660
1,502,562

S RT; |

3, 517
540 370

SR SN

25,177
2,042,932

9F3
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GERMANTOWN DISTRICT,

Comprising the Twenty-second and parts of the Thenty-fifth arul Twenty-eighth

Wards.

Street. Location.

Supply pipes.

Baird street, from Penn to Coulter...........ccceevvinuieinnnn..
Baynton street, from 631 feet southeast of Wistar south-
CASE ..ttt vuiitns ittt cee et e et e baeeens eerareraneeneernnns
Boyer street, from Mt. Airy avenue northwest..
Bristol street, from Sixteenth west........c.. ceeueeeen.
Bruner street, from Germantown avenue to Wayne.........
Chelten avenue, from Uedar to southwest house line of
Boyer...cooviiiiiii e
Chew street from Mill to Locust........ccevvuriuceiariininannnne
from 225 feet southeast of Haines to centre
Of HAINes ..vuueierueriiniiiieeiiieiii e e cceeaas
Chew street, from Chelten avenue sontheast........... .
Cliveden street from Grermantown avenue to Nash.........
Coulter street, from Germantown avenue to Camberland...
Duval street, from Green northeast.............ocovvruniiiunnens
Fifteenth street, from Tioga to Erie avenue...................
Franklin street, from 6-inch pipe on Green northeast......
Gorgas lane, from Grermantown avenue to Chew..............
Green street, from Franklin northwest.........ccccvvvnienenn.n.
.Haines street, from 186 feet 8 inches northeast of Cedar
80 CHeW.uivinniiiveiniiiiinir it e reaas
Jefferson street, from 100 feet northeast of northeast house
line of Mercer northeast........ccoovvviviiieer coveeniennnnn.
Lincoln avenue, from 5 feet east of 16-inch pipe on Green
WEBL e eeutetcerrneniosreotontiennsaroncncnnececoscosons sonarasosrnas
Morris street, from School to Chelten avenue.................. !
Mt. Pleasant avenue, from Germantown ave. to McCallum..
Ml street, from centre of Chew southwest........cccoevuueee.
Miller street, from Wisteria avenue northwest ...............
Mt. Airy avenue, from southwest side of Chestnut Hill
R. R. to east side of Sullivan..........ccceeennnnn. | R

Mechanic street, from Morton to Cedar ..
Mechlin street, from Germantown avenue to Wakefield...
Philellen street, from 5 feet 6 inches northeast of 16-inch

pipe in Green southwest..........cocoeviiniiiinniiiininnn,
Ruscomb street, from East Logan east........
 Sedgwick street, from McCallum southwest

Sixteenth street, from Bristol north................

Smedley street, from Venango to Erie avenue....

Sprague street, from Mt. Airy avenue southeast..............

Stenton avenue, from southwest side of Evergreen avenue
NOTthWeSt...cvuviiiiiiiiiiinii e e

Twenty-seventh street, from Southampton to Union ave...
Upsal street, from Germantown avenue to Nash...
“  from Green southwest........ocoeevnrirninnnenen.

Size in

inches.

[N N RerNeo Yo o e [orger) [=re N Y or) <

[y

SOOI OO [=>NerNen DWDHIHO (=23 =)

Distance
in feet.

316
137
718
150
550

1,763
504

225

1,121
161

1,097
9

1,051
384

1,142
389
11

771
3,918
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Street Location Size in ! Distance
’ : <ocation. inches. , in feet.

.

Supply pipes—Continued.

Venango street, from Smedley to Seventeenth...... ......... 6 224
Washington lane, from 133 feet southwest of Germantown

avente SOUtHwest.......covoiiiiiiiniiiiniiiiinn cenes 4 85
Wayne street, from West Logan to southeast side o

THOUL .. eeuaterenentencetensen aaenrenrnaessensesenesensensasennenens 6 491
West Loz an street, from 230 feet northeast of Wayne to

centre of Wayne.......coo.o . 6 267
Westview avenue, from Germantown avenue southwest... 6 729
Wisteria avenue, from northeast house line of Baynton i

10 Miller . ooiiiiis st 6 366

TOLAL. e+ v eeeee e eeeeeereeeeeeeeeseeeeeseeeeaseeeses eeeenens | 22,568
Supply mains.

Green street, from 200 feet 6 inches south of south house

line of Upsal to north house line of Franklin........... 16 . 1,760
Hunting Park-avenue, from Cottage to Pulaski avenue..... 12, 1,665
Manheim street, from (Jreen to Pulaski avenue.. 12 1,712
Pulaski avenue, from south side of Nicetown Iane to 32 )

feet north of southeast house line of Seymour.......... 12 5,375

Total...

Clross connections.

Apsley street and Pulaski avenue.........ccoeeiiiieinaniinnanee. i 6 3

Hunting Park avenue and Cottage... : 6 5

‘Wayne streer, southeast of Sevmour. 6 18

A 26

Fire hydrant connectizms‘.‘ ............................................ ' 6 ! 875

Connections at Pumping Staitons

4 6

Chestnut Hill, connection to pump............. e “ 6

10 6

Mt. Airy, from Boiler House........ocouvviiiinviniieniiinnninnnn. 4 70
Mount Airy lane, from west end of 4-inch pipe, 13 feet
north of north curb line of Allen’s lane southwest to

Chestnut Hill Railroad.......ccocvviiiiiiiiiiiiiinennnee. 6 308

Connections at StationS.......c.vvee vevivviiiveeierenineriiiennen. 3 135

Total..oiiiuiiimiiiiiiiiiiii i e 531
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( Size in ' Distance

Street. Location. ;inches. ! in feet.
i
Drains. i
Alleghany avenue, northwest corner of Sixth................ . 3 16
Cliveden street, west house line of Nash.........cccocenrene.nn. | 6 4
Green street, northeast side, 36 feet north of Upsal......... i 6 3
*“ southwest s1de, 56 feet 6 inches northwest of
LINCOIN. . iviveiiiniiiiiiii it sree el 6 11
Pulaski avenue, northeast side, 663 feet north of Hunting
Park avenue.........coovvueiiiiiiiiiiiiiiinneniie, 6 31
Pulaski avenue, northeast side, northeast side of Robeltsl .
E 25 o1 L PPN ! 6 23
Pulaski avenue, northeast side, 16 feet 6 inches south of;
APSIEYeuneiiiiiiiiiiiiit s | 6 8
Pulaski avenue, southwest side, 58 feet 6 inches northwest;
of Bristol avenue.........ceeivveiiiininiiinniieiniinienannne, 6 3
99
16
26
91
42
12
Y (OO e 181
J— e e — - —
I
" Repairs, new stops put in. |
Hancock street, south side of High............... Ceeeeeeeen 1 6 3
Wavne street, south side of Walnut........... .8
“  gouth side of Tulpehocken... 6
«“ “  south side of Harvey.......cccooeruvvernnennnn. 3!
‘Wissahickon avenue, northwest side of Hunting Park 1
AVENUE eevuerernrrn iereirianarerenenennes cererieerriaa 6, 2
Total. ..... N Hrreveenns 5
o l
Taken up. .
Manheim street, from 225 feet southwest of Green south-
WESEeuueeeennerunnesssnneeenaseesonsessnssrensssetssnesnnsesnssseen 4 36
Manheim-street, from 261 feet southwest of Green south-
WESBEueeuureurinie arereruteenneiusiaterineraeraereeaierneaanes 3 186
New street, from southwest side of Prospect avenue south-
west....... . e eteeaeiera e eieaer et sieehes seeeneens 3 279
Prospect avenue, from 68 feet southeast of Evergreen ...... 3 27
“  from 150 “ “o 3 36
« “  from 250 ¢ “ “ ’ 3 167
“ “  from 15 feet northwest of south house
line of Evergreen northwest..........ccooovveiiiernninnnnen. i 4 29

89
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- ———— - —
Street. Location. ;;:gg;: ' rl)lif tfzx;ge

e L __1

Taken up—Continued. l
Queen street, from Gireen to Knox...oovvveininninnnneee. cevee] 4' 1,006
Rex avenue, "from Germantown avenue southwest............ 3 100
Summit strcet, from Springhouse pike northeast............ ? 4 1,131

Union avenue, from 45 feet northeast of prospect avenue| ;
northeast......... R e e R : 4 270
Total.......... e e revreennie veeeieee 3,267

Relaid. i

Johnson street, from Germantown avenue to southwest
house line of Adams....cooiiiiiiiiiiiin ciniiininini e 6 . 1,561
New street, from Prospect avenue to Springhouse pike... 6 | 486

Prospect avenue, from Union avenue to 20 feet north of! [
~ south house line of New....c.cooviiiiiiiiiiinnieiinnn 6 1,607
Queen street, from Green to Wayne....ooovveeviiiiiinnienne.e. 6| 1,006

Rex avenue, from Germantown avenue to 60 feet south- |
west of Twenty-eighth................... 6 1,334

Summit street, from Spring House pike to 171 feet 8 :

inches northeast of northeast house line of Prospect i
AVENUC...u.erreninnn, J TN e 6 i 1,634
Union avenue, from Stenton avenue southwest... 6 i 270
Wayne street, from Walnut lane to near Tulpehocken..... 6 657
Total.......... et ettt o] 8,445

1

Cut off and abandoned. ;
J ohnson street, from 4-inch dead end west...... 3! 448
“  from Germantown avenue west k 4 ‘ 1,032
Manheim street, from 20 feet east of Green.. 4| 245
New street, from Spring House pike east........... 3. 202
Prospe 't avenue, from Evergreen to 20 feet north of New 4. 1,446

Rex avenue, from 100 feet southwest of Germantown ave- :
nue southwest....... coveviiiiiiiiiinn.. 3. 1,234
Summlt street, from ! hextnut IIlll avenue west 4 62
*¢ under Chestnut Hill Railroad......... 4 86
“ “  northeast of Chestnut Hill Railroad.... 4 347
Wayne street, from Tulpehocken to Walnut lane............ 3 i 654
Total. . - . 5,756
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RECAPITULATION OF GERMANTOWN DISTRICT.

- e [ S

.................. Co10 26 ol 42, 42

Size—Inches. Total imr
Purposes for which used. S ——— ffeet and
5 a4 1o 10 12 } 16 ;poundS-
— _.‘ ] H
SUPPLY DIDe....vve.rverrssssrerirnerens 12085 . 22460 11 oo oo | 22568
% € RIDS. e eeereeeneeseriesees sesesens e caeteseenes suesssrseees Teusereres | 8,752 ! 1,760 | 10512
E CrOSS CONNECHIONS,uvuvcvreeerrmmerns susiseruns seresanreas 206 e [ervessremns ereeseerenee 26
g | Fire hydrant connections......4..‘.‘....,..“ 875 l ......... ! ............ e 875
- . ] h
& 1 Connections at stations............. 118 ] 76 ‘ 314 | [P ; ........... 531
& | Drains..oe s s 16 .. o] F J PO FOUNS SR 99
& ’ X ! ‘
E e e ;
Z Total {Fcet ............. Foes 161 2780 17 872 1,760 © 34611
, otal.... . : . :
L Pounds.........l 2,443 3,059 784,014 : 935 630,144 193,600 ' 1,614,197

%é Repairs, general.. 181
& g 5
80
| 5 ‘ 3,267
e | 8,445
oyl
28 |
2 : 5,756
-2 ! i
N - , e
% Feet............. | 3343 5716 8541 | 42 |12 | 17,654
28 Total.... i . : ! :
(%) L POllndS.........l-")O,145 . 108,604 T 281,853 12,310 ¢ 864 .cieennennn | 443,776
- —
Fe 3506 ' 5,877 32,200 | 59 ! 8764 1760 | 52,265
Total handled... ! ! !
Pounds......, 52,590 111,663 1,065,867 ;3,245 | 631,008 193,600 | 2,057,973
N " " " 1
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MANAYUNK DISTRICT,
C’mnpnsm ¢ the Tuenly-/uat and purt of the Twenty J-ezglzth Wards.
Street. Location. ! ?1‘1:31;‘51 Q:th-igfe
- - - B - = R e — e - - —_ i JRE— 1
Supply Pipes. ; Q
Cresson street, northeast side, from Fairview to Queen....... 6 257
Fairview street, from Cresson northeast.............eceeuve. 6 ‘ 12
Iountain street from 450 feet southwest of Ridge qvcnue' i
SOUthWeSt..eeeeuueruenerinniiiieninnes e 6 | 456
Jefterson street, from Ridge avenue to Selig...... 6 1,018
Leverington street, from Mansion avenue northeas 6 l 203
Linden street, from Jefferson northwest. ........... 6 | 325
Mansion avenue, from Leverington to Ripka.................. 6 303
Markle street, 124 feet northeast of Terrace, northeast 37 |
feet, then southeast 223 feet.........c.coeiviviiniinninnnnne, ! 6! 260
Parker avenue, from 300 feet southwest of Ridge avenue ;
SOUtRWESE.. .. vetviiiniieii i e 12 ¢ 48
Ridge avenue, from Woodford to 136 feet north of Thirty-
Aftheceeeeeeee i 12| 3817
Terrace street, from East to Markle 196
Terrace street from 156 feet 8 inches northwest of Markle.
to Shur’s Lme .................................................... ; 6 291 |
- — |
Total.ccouvimiiiiiiiiiiiniii e e e 6,540 |
— — o - -
Cross connections. ,
Ridge avenue, at centre of Nicetown lane............oeeene. i 6 21
- e e - _! I
Fire-hydrant connect:on.s........................,......................i 4 36
Yoo et | 6 139
Total.ccueviieiiiiniiniiiiiiiiin 175
Supply connections ( private).
Ridge avenue, 448 feet north of Scott’s lane, for Dobson‘
So 24
Connections at Pumping Station.




Size in Distance

Street. Location, inches. in feet.
.

Relaid. :

Abbotsford avenue, over Pennsylvania Railroad bridge.....: 4 122

e o . !

Lowered. i
. . . | : -
Leverington avenue, from Pechin to Mitchell................ 6 : 425
Leverington avenue, for plug connection....... 4. 24
Monastery avenue, from east house line of Ridge av enue.. 6 250
Mitchell street, from Kram's avenue northwest............... | 6, 180
) TR RN ceevevireeeseene e 879

RECAPITULATIO\' OF \IWMU\m DisTrICT.

. Size—Inches. Totals in
Purposes for which used. e e feet and
L 12| pounds.
_— S —
. [Supply pipes......cceveins : 3,321 ¢ 3,219 6,540
. ! i
E Cross cOnNections.......ceveievieinieniiniesienieenennns RSO 21 e | 21
st : ; !
| Fire hydrant connections.........e.ereseeeererene L6 139 i, 175
Q ! H .
‘;':l Supply connections (Private)....oeeeeeeeiecnnns [ L S e 24
5} i :
2, Connections at Stations.....u..veieiivnineiniiinnnnn 50 e ! 50
B | i
3 I A
5 feet....oovvreereernees, 60 | 3,531 ' 3,219 ¢ 6,810
al Total ‘ : ! !
POUDdS..enreiveinieinnes S L140 | 116,523 | 231,768 | 349,431
. S N S
o] Repairs, general.........coovvveevinniinineenennns i 22 . 22 I 44
22 : a
22T | R ceeerennreevennres e 1. U B 122
Sz I
L EE | LOWETRd creeearercencrraecneeceseeessesssesassesesases L2 F:55 T 879
= e | .
AR - i =
a5 !
o feet i 168 I 877 1,045
2s5s Totalwenne...... | . : ! ’
& pounds e 3192 28941 i, | 32,183
© ) \
B, - A I
L4408 3,219 ‘ 7,855
Total handled...... !

145,464| 231,768 | 381,564




RECAPITULATION BY DISTRICT

Districts.

1%

Sizes—Inches.

-
[
&
)
°3
2%
L2 | Ma
=3 Manayunk
3 fect..
2 Total.. { pout
55 First
2& | Second ..
+ 8 | Third.
Z =5 | Fourth..
~2 & { Germantown..
=8 g .
@3 bo | Manayunk....
=22
287 | o ffeete. 38
aa8 a { pounds’ 2,436
i, - e —
Total handled { feet.........- 0 igg
)

pounds... ’

2 4 ’ 6 12
1
i |A -
190 16362
100, 11030 ;
00 14110 "
120 | 17796
161 23758 8
601 BBBL s eeerrreee 3
1630 560 86,796 4 o0r ! 10454 .
2,445 | 10811 | 2364208 - 168 54670 | 1,400,688 |
........... 7052 . 2799 | 10,797 19 !
14798 | 5951 | 23628 27,
T 1015 3
i os 1,893 4
L5716 8541 .
168 877
60 | 25,901 | 14836 | 46736 . 53 1864 1687 | w7 |
600 579,410 | 281,884 | 1,542, 048 | 2,226 1102320 © 11764 | 90,970
| ~ ! | ; o
60 | 25,457 | 15405 | 133,552 57| 2858 21,091 1 8319
600 |381.855 | 202,695 | 4,407.216 | 2,304 |157.190 | 1,514/552 | 365,090
I}

41492
19,5738

308,760

19 i osss
2,660 | 39,591 izsn,sm
19 15175 | 1,818
2,660 | 2,412,825 | 603,576

930 °

4,825,570

| 16

12,351
5,212,122

386,552 -

Total.

Feet. | Pounds.

| 1,706,746

} 6 562,588
"498,550
21 M)l) 1,502,562
34611 1,614,197
6,510 349,431
. [ —
204 137,967 ¢
119,340 |, 12,234,074

20,700 | 516,395
49:325 | 1,672,436
1542 160,427
' 3517 540,370
10634 443776

1045 | 3213

I 36| 93,783

21,060 |. 3,265,537
{- I

i 240 | 231,850
|140400 eeoreroenenn 15,499 611




RECAPITULATION OF WORK ON THE WATER PIPES.

Size—Inches.

. | Total in
. Purposes for which used. - feet and
1% 2 3 4 6 8 10 12 16 18 20 30 36 4s | pounds.
=5 [Supply pipe... 12 85 81,970 610 10,528 572 |... Joer 93,777
& | Supply main . i 8,879 1 1,913 14,926 491 10,939 oiveeennnes 37,148
T | Pumping mains . e 6 1,225
+ | Cross counections.. 185
$ | Fire hydrant connections. 4,133
% ] Fire connections, private 104
S ] Supply connections, priv i : 138
¢ | Connections at stations.. 226 ! 398 g 1,077
g DrainS. o eeces e e e crenns 49 i 115 S PO PO . 180
E 9 163 569 : 86,796 994 19,454 14,926 930 11,435 204 137,967
2,445 | 10,811 !
1

2,854,268 168 | 54,670 | 1,400,688 || 2,373/234 308,760 | 4,925,570 | 119,340 . 12,234,074

we Repairs, general.. 26 296 1,919 . ! 2,455
= Repairs, new stops put fn.. 10 G0 . 91
38 Pipe relaid... |ee 122 39 779 1., 44,143
ST | Fire hydrant connec., relaid 1,061 ! 1,061
£3 Pipe taken up.. 11,079 1 541 37,064
a5 Pipe lowered. 4 2,668
~ Pipe raised.... 258
' %5 | Pipe cutoff and a . . 5,855
g-s £ | Pipe shifted.....covevnevnrevcnnne 116 188
L3 ! o I S I e S S | —_

POK ! ' i .
2A w0 Total feet ....... 348 i 60 | 25,294 ; 14,836 46,756 53 | 1,864 | 1,637 827 19 249 888 | 916 36 93,783
A pounds.. 2,436 | G0) | 379,410 | 281,881 | 1,542,948 2,226 ;102,520 ' 117,864 | 90,970 2,650 39,591 | 294,816 386,552 | 21,060 | 3,265,537

S F S . : [

| ' | ,
Total handled feet 348 60 | 254457 | 15,405 1 133,552 57 © 2,858 : 21,091 3,319 - i 15,175 1,818 12,351 249 231,850
pounds.. 2,436 600 | 381,855 | 292,695 | 4,407,216 '§94 | 157,190 ,518 552 | 365,090 ‘ 2,660 2412 825 603 576 | 5,212,122 | 140,400 | 15,499,611
. | |




NEW FIRE HYDRANTS SET IN

First DISTRICT.

Street. Location. i

Annin street, north side, 158 feet 7 inches cast of east house line of Twenty-first....
Broad street, east side, 5 feet north of north house line of Washington avenue....ceeeiineens 2

Chadwick street, west side, 95 feet 9 inches south of south house line of Tasker......cccveennes 26

Cymro street, east side, 14 feet south of south house line of Dickinson

' Size of Main

Daly street,south side, 182 feet 7 inches west of west house line of Seventhu...vovviiieienecnns 11
Dickinson street, north side, 63 feet 6 inches east of cast house line of Seventeenth... 26
Doneganna street, north side, 7 feet 6 inches cast of cast house line of Sixteenth............... ! 26 :
Dove s‘tn;et, south side, 115 feet 6 inches cast of Fourth........... . e
Eighth street, east side, 5 feet south of south house line of Jackson......coeviiriiiiiniinaeean e i 1
Eighth street, cast side, 9 feet 4 inches south of south house line of Wolf.............. I, 1
Eleventh street, east side, 10 feet 5 inches north of Mountain... 1
Federal street, north side, 14 fect 6 inches east of cast house line of Broad........ccoccveiiiiiinnnes 26 )
Fernon street, south side, 111 feet east of east house line of Twentieth....cccoeevireeninns 126 '
Gray’s Ferry road, southeast side, 16 feet northeast of northeast house line of Catharine........ ! 30

in inches.

,
Gray’s Ferry road, southeast side, 38 feet 7 inches southeast of Twenty-fifth..........ccconurveiens) 30 ' 20

('ONNECTION.

=
=

6

7t

in.

. 2in,

. 6in

111t

71t

6 f1.

10 in,

13 ft.

13 ft.

1111,

13 ft.
8 ft.
5[t
3 ft.

6in.

7in.

|
Old.

No. 3. No.4. No.5.

STYLE.

N
New, ' New, ! New,

1o
(ol
(=71



. New Fire Hyprants—FirsT DistrRicT— Continued.

ch Street. Location, 'E
E
Gray’s Ferry road, southeast side, 27 feet northeast of Washington avenne......ceevveviiieniennne ' 30
Gray’s Terry road, south side, 9 feet west of west house line of Twenty-cighth......c.covvuuvennnnn i 26
Gray’s Ferry road, south side, 18 feet west of west house line of Thirticthu.....ccooivevennnnnns| 26
Gray’s Ferry road, south side, 13 feet ecast of east house line of Patton................. 26
Gray’s Ferry road, south side, 11 feet west of west house line of Thirty-third.... 26
Gray’s Ferry road, south side, 23 feet east of east house line of Thirty-fifth.......coeeeiiiiieiinnnl] 26
Gray’s Ferry road, north side, 18 feet 6 inches east of cast house line of Thirty-sixth........... 26
Hicks street, cast side, 92 feet 7 inches south of south house line of MifHin.........covvevuneninnnnns 126
Jackson street, north side, 122 feet west of west house line of Thirteenth........c..c.oevvvvennnninnn D1
Lambert street, west side, 14 feet south of sonth house line of Dickinson.. 26
" Long lane, southeast side, 207 fect Southwest 0f TaSKCT.veoccvuereerineriierneree e eseeeeeseeeene e 26
Tong lane, southeast side, 130 feet northeast of MoOYe.....cciveeiiiiiiiiiiiinii e 26
Long lane, southeast side, 75 fect northeast of Mxﬂhn 26
Long lane, southeast side, 183 feet southwest of Mifflin.....c.ccovvviiininniiniiiii e i 26 !
Long lane, southeast side, corner southwest of McKean 26 i
Manton street, south side, 71 feet east of east house linc of Twenty-second... 26
1

Size of Main
in inches.

|

[}
=3

20

CONNECTION.

4in. 6 in.

. 5in.

8in.

. 6in.
. Gin.
. 8in.

.10 in.

. Gin.

. Gin.

6in. ;e




- 1

|
Street. Location. .
[~
-
C8
| =

—_— — e e e e m e e i

Mifflin street, north side, 170 feet west of west house line of Long lane.......ccecnvivivenenniinnn. 26
Mifflin street, south side, 50 feet west of west house line of Long lane.......oovievviinninnininnn, 26
Mountain street, south side, 86 feet 3 inches cast of east house line of Twentieth.....oueeeiist 26

Qakford strect, north side, 71 feet east of east house line of Twenty-sccond...

Sidmouth street, west side, opposite centre of Wyatt

Seibold street, west side, 299 feet south of south house line of Jackson..o...oocvvevennne IS
Seventh street, east side, 10 feet north of Paul......cc.coiiiviniiiniiiiiininni e |
Siegel street, north side, 149 fcet 6 inches west of west house line of Ninth.....cooiviiiivinnnnns
Sober street, west side, 14 feet south of south house line of Dickinson...
South street, south side, 57 feet east of Gray’s Ferry road......oveveneniiiniiinninnineniesnniicenesnnnenns
Stowe strect, south side, 14 feet west of west house line of Long lane....oeeveeveeeevieiiieeininennnn.
Tasker street, south side, 132 feet 8 inches cast of east house line of Nineteenth.........cccoenei.
Tree street, south side, 182 feet 6 inches west of Seventh........coiiiiviiiiniiiis v,
Twentieth street, east side, 14 fee! south of south house line of TasKer....ccccoeveremenrenruinininnnns .
Twentieth street, east side, 15 feet south of south house line of Dickinson..

Twenty-second street, west side, 15 feet north of narth curb line of Oakford......ccccverrreeerennes

New Fire HypraNTs—FIrRsT Disrricr—Continued.

! E g CONNECTION., ! STYLE.
-y T i !
Com . New, | New, | Ne
E mgs 4in. 6 in. ; old. iNg’ 3 I{:‘:‘&"g‘&“})’.
,_‘ ' . - i__ : [,
6 e LTt F— b
i 6 ! 3 1. ; T !
6 SIL 100N, cooveen 1 ‘
6 . 1 }
4 ;
—— 7L 1000, e, P !
(R 26N, 1
[—— 76t 6 in. ! 1
6 I 8 1t. : 1
S ’ 3ft. 8in. i [, .
6 [ 7fL 6in. i 1
’ [ ‘ 13 fi. 1
' 6 . ool TIL Gin, 1 '
6 e 13 ft. 10 in. 1
! 1
1

l
|
|

863G



New FIRe HypraNTs—F1Rrst DistricT— Continued.

-5 & CONNECTION. STYLE.
= o -
Street. Location. . i '§
< | o8 .
S| ga 40| om0l IO IRC
! @n i
‘Webster street, north side, 110 feet west of west house line of Twenty-first................ R, | 30 L S 7 ft. 1 '
Wheat street, east side, 42 feet 4 inches south of south house line of Wharton..... S | 6 4 ft. 5in | 1
Winton street, north side, 183 feet 6 inches west of west house line of Eighth... J1 6 6 ft. 3in. :
Woodstock street, west side, 14 feet south of south house line of Dickinson... 6 eeeenn o 71t 10 in.
: R - [P S (S —|——
B 0T 7 ) TN . [ O [ 8 472 ft. 2 47 2 1
(1]
Nl




New Fire Hydrants Set in 1885—Continued.

Sgconp DisTRrICT.

Street. Location. .
k<]
-
S
=
e . I__
Arch street, northwest corner of Delaware avenue........ F SRR 6
1
Arch street, north side, west house Hne of Front.....ccceeneiinciinniiinininionecininennieenenennennt 6
Arch street, south side, 5 feet west of west house line of Chancery...... [ RRTRN i 6
]
Arch street, north side, cast house line of Second.....ceevereeeieeecrineeennneceenns . v 6
Arch street, south side, 36 feet west of west house line of Third........ | 6
Arch street, southeast corner of Fourth.....ocueerviveineieecs cevvnveennenrennn [T 6
Arch street, southeast corner of Fifth.......cccoeerivreneeerrernnnes RN U N 6
|
Arch street, southeast corner of SiXthu.....eeceeiiiiiiieiiiinininn i s e crnniee e ssissn sevnn e | 0
Arch street, southeast corner of Seventh............... ' 6
Arch street, southeast corner of Eighth..... ! 9
|
Arch street, southwest corner of Nibth.......ccoccoviiiiiiii i esssens et 9
1

Broad street, west side, north house 1ine of ATCh.........cccueuueieiiiree i ceie e srsvesns e s

.Broad street, west side, north house line of Arch......... +uceeiveiieiinniniiiiii i e e e

Broad street, west side, 252 feet south of south house line of Vine

Broad street, east side, 252 feet south of south house line of Vine.................

I Size of Main

in inches.

30

30
30
20
20
20
20

‘ JONNECTION.

i
' 4in.

i
E 6 in.

o1d.

|4t 6in e

| 19 ft. Rin. "o

22 ft. 6in,

16 ft. 2in.

6 ft. 1in.
11 ft. 8in.
12 ft. 3in.
18 ft. 4in.
32 ft. 6in.
32 ft. 6in.

,
i
'
i

STYLE.

|
New, - New, | New,

No. 3.'No. 4. No. 5,

1




NEw Fire HyDRANTs—SECOND DistricT— Continued.

Street. . Location. .
-1
=
Broad strect, west side, 4 feet south of south house line of Race. 10
Broad street, west side, north house line of Cherry.... 10
Broad strect, east side, 4 feet south of south house line of Race.......cccceuvuuvivciiiirnviicciinninnnnee 10
Broad street, cast slde, 3 feet south of south house line of Cherry.....ccccovviiiiiiineeioncinaes coee! 10 .
Branch street, north side, 74 feet east of east house line of Fourth.....cceoveviins covverivinienienennne : 6
Cherry street, north side, 165 feet 7 inches west of west house line of Eightcenth.................. 10
Chestout street, northwest corner of Delaware avenue.... 6
Chestnut street, south side, 6 feet east of east house line of Second........cceees voiviviniiiiiinnd . 5
Chestnut street, northwest corner of Second........... et e e e e e sraaaa e e e !
Chestnut street, south side, 3 feet 6 inches west of west house line of Front.......c..ooovivvvennn. L5
Chestnut street, northwest corner of SEVEDNLECTENareevereeesceeeevesseneoseesevsesengeessreorneeneensceneesns| O
Chestnut street, northwest corner of Eighteenth....oocovviiiiiiiiiiiiiiiiiiiciiiniir e 9
Dock street, north side, west 0f DelAWAre aVenUe. ..uuiuuiieiinniiiineies cueies et sreesnereeesvesesssresneees 5
Dyson street, east side, 155 feet 6 inches north of north house line of Brown........c.covceeveenne| 24
Fairmount avenue, south side, west house line of Thirty-thirde........cocvmueereorvenirereenrinnnnn | 24
Filty-second street, cast side, 5 fect 6 inches north of north house line of Walnut................. 27

Size of Main
in inches.

6
36

CONNECTION,

6 in.
16 ft.
16 ft.
54 ft.
54 ft.
13 ft. 6in.
10 ft.
3ft. 4in.
7 ft.
9 ft.
31t. 2in.
15 ft. 61in.
15 ft. 6 in.
6 ft.
6 1t. 6in.
16 ft. 10 in.
6 ft.




NFW Fire IIYDRANTS—SECOND DISTRJCT—Oontume(I

Strect. Location.

Fifty-sccond street, east side, north house 1ine of ChestRU . eeeeeiirninen i e

Tifty-sccond street, cast side, 3 feet 6 inches south of south house line of \l.nket,..“.....‘....‘...

Fifty-second street, west side, 61 feet south of Columbia avenue.....oececenns
Fifty-second street, west side, 68 feet north of Paschal..ccooveeeeeeeeievveieeiern,
Fifty-second street, cast side, 3 feet north of Girard avenue.....
Fifty-second sireet, west side, 159 feet north of Lancaster avenue.......
TFourth street, east side, 5 feet south of south house line of Chestnut.............

Fourth street, west side, north house line of Ranstead.......

Fourth street, west side, south Bouse line of CHeITY. .o vciniocieineeieneiere s s e oo e s

Tourth street, west side, south house Hne of RACC......ccvei v e e veriiet vt e e e veine e e

Front strect, northwest corner of Church, .

Front street, southwest corner of Black TTorse alley . i vereeneiieieronvieceves veever e eesne seeveeansens!

Greenway avenue, south side, 221 feet cast of cast house line of Seventy-seeond.. . venneen

Greenway avenue, north side, 8 feet cast of east house line of Seventy-second

Gaskill street, north side, 172 feet 8 inches west of Thire e ccevcsnneens e et ne

Gaskill street, north side, 232 feet 5 inches west of Fourth....

| Ward.

© Size of Mam !

16

I

in inches.

CONNECTION.

6in.

6 [t
6 ft.
8 ft.
21 fl.
11 1.
7 ft.
6 ft.
5 ft.
9 ft.
21 ft.
12ft. 5

10 in,

STYLE.

|" T
| New, New,! Ne\\,
No. 3. No. 4. \'

690



NEw FIrE HYDRANTS—SECOND DistrIcT— Continued.

g § CONNECTION. STYLE.
Street. Location. . | “SE : Now | Kow | 2o
B ; | g..":‘. 4in.y 6in. 01d. |\, 4.|No. 4./No. 3.
. - I —_— - s O -
Gaskill street, southeast corner of Barron.... 5 6 10 ft. 1
Haverford avenue, north side, 1 foot west of west house line of Thirty-ﬁrst...................‘......i 24 : [ P, 17 ft. 6in. |......... | 1
IIaverford avenue, north side, 5 feet west of west house line of TAUAWIg e eevvereeereee s erevereent 24 : [ P 22 ft. 6in. |.eeeeree | 1
Lancaster avenue, northwest corner of Kershawl 24 20 ... 1 ft. 6in, [eeeenen. l ......... 1
Lancaster avenue, north side, 73 feet east of east house line of Fifty-second......c.cocvveevieenenns L2420 G 9 ft. O T, 1
Locust street, north side, 225 feet west of Fourth...oiiii s L5 ‘ 10 11 ft. 1 g
Locust street, north side, 216 feet west of’ Fifth.. i 51 10 101t e 1 had
Lombard street, south side, 102 feet west of SIXUENN. e eevre v eee e see s aorereennenesenane "o1 ‘; 6 16 1t 1
Market street, north si(lc, 11 feet 6 inches west of west howse line of Delaware avénuc .......... ‘ 6 J 6 Lo 4ft. 4in. | 1
Market street, northeast corner of Front....c.coeoienennnnns et sss s nnsere] 6 l 6 feeeenenn 9ft. e 1 .
Market street, southeast corner of Frontu.......oiiiiiiiiii e, 6 I 6 s 0, | 1
Market strect, south side, 5 feet east of east curb linc of Letitia... 6 | 6 10 ft. 1
Market street, southeast corner of Strawherry. .| 6 ‘ [T PO 71t. 3in. . 1
Market street, southeast corner of S€CONunnniriiveiimmiirieiniiiiiiiii i | 6 : [ PO 1t e e 1
Market street, southeast corner of Third.......ccceveinieiiniiiniiiin . 6 6 o 150t ] 1
Market street, northwest corner of Fifth.....ou e[| 6 [, 141t | 1




New FIrRe HyprANTS—SECOND DistricT—Continued.

|

Street. Location. .

I'E

3

e e e e e u.____.__._.i i
Market street, southwest corner of Fifl i i s

Market street, north side, 7 feet cast of east honse line of Sixtho.iiiiiiien., 6 )

Market street, southwest corner of Sixth. i, 6
Market street, south side, 3 feet east of cast house line of Seventha...viiiiiiniiiieieniiaes 6

Market street, north side, 12 feet west of Neventh...

Market street, southwest corner of Exgh(lll 9

Market street, southwest corner of Nintho... e 9

Market street, northeast corner of Ninthu .o e 9

Ninth street, west side, 21 feet north of Chiestuut... e 900

Ninth street, west side, 10 feet north of north curb line of Vine...iiinnn., 13

Orion strect, west side, 202 feet north of north house line of Fairmount avenue :
Powelton avenue, north side, 388 feet west of west house line of Forty-second......cveveennennn

Pine street, southeast corner 0f FFront. ... cieeii e st e e e e e

Pine street, northeast corner of Third.eeeeeeieeine e e eree e ceararsesee e e een s e e

Pine'street, northwest corner of Secoml‘ 5
1
|
|
|

Pine strect, southeast corner of Fourth.,

Size of Main
in inches.

‘ CONNECTION.

8 ft.
7 ft.
LRI
8 fL.
12 ft.-
9 ft.
10 ft.
9 ft.
15 ft.
17 ft.
B ft.
10 ft.
15 ft.
14 ft.
15 ft.
20 ft.

STYLE.

"New, New, I New,
No. 3. No. 4. No. d.

[

FI¢



Nrw Firg HyDrRANTS—SECOND DIsTRICT—

e e e i em e e
co Street. Location. L
W I3
' g 1

Pe

Pine street, southwest corner of Fifth.. 5

Pine street, northwest corner of SixXth i et e e e ene D

Pine street, northeast corner of Seventh i e eeeeennnes 7
Pine street, northeast corner of Eighth..... 7
Pine street, northwest corner Of Nintheooiin ersrassessesenatensesssrenasesasaresasens o7
Race street, southwest corner of Delaware avenue.......eeeveenee erecereneressarisseens ertreerrennesreeniane 0

Race street, north side, 11 feet west of west house line of Front....eeveeiveeireeienieenevveenicnnnes

Race street, north side, east house line of Second..

'

1

’ 6
Race street, northeast corner of Tlmd| 6

|

Race street, southwest corner of Filthe ... i e, i 6
Race street, north side, 2 feet west of west house line of Sixth ! 6
Race street, north side, 7 feet east of cast house line of Seventha.vinieieieiinnneenieonneennn. : 6
Race street, sontheast corner of Eighthe . e eoseecesie seeeeseeineaessscessssssesis snasessnsesnseses 10

cee street, north side, 2 feet west of west house line of Ninthuoo.oiiiiies veeniineeeiennn, 10
Sansom street, south side, 2 feet east of east house line of Seventh... 5
Seeond street, southwest corner of Trotier's alley 6

Continued.

Size of Main |
in inches.

CONNECTION. STYLE.
. i ! ] o
' H Jow | HENS
' 4in 6 in. I Oold. \I;Oe“‘;, .g:v?,g::vg
! No. 3. No. 4. No. 5.

20 ft

19 ft

15 ft.

8 Mt 4 in. 1 ‘g\;
IERTHIES [TV SV B B
22 ft. 6in. 1

14 ft, 1

15 ft. 1

15 ft. 9in, | 1

13 1t 1

17 ft. 4in 1

13 Mt i e e 1

10 ft. 6in, ...l 1

60t 3in. ... 1




New Fire IIypranTs—SECOND Districr— Conlinued.

, 2 2 CONNECTION, , STYLE.
Street. Location. - | es'g i i M g NN

o L S
Seventy-first street, east side, 12 feet south of LIoyde..oiieiiiiins cveiiiiiiinniii e cciceeneens TR e 18 ft. 1 ;
Seventy-first street, west side, 22 feet south of south house line of Greenway avenue........... 27 6 ! 18 1, 1 ' !
Seventy-first street, east side, 72 feet 6 inches north of north house line of Greenway avenue.. 27 i 6 e 1811, -1 '
Sixth street, cast side, 239 feet south of south house line of Chestnub....oooveeeeeieenniiinnn —— ] : 6 ' . : 1 '
South strect, south side, 32 feet 4 inches east of Second....eeiiviiiiiiineniiiineiiie, 5 U A, 1 '
Spruce street, southwest corner of Delaware avenue.... 51 6 ;.. 71, 1 i g
Spruce street, southeast corner of Front.....oooviiiiiiiieiinieii e : 5 6 s | 16 (1. [T ; 1 | ' >
Spruce street, northeast corner of SeCoN .. it s e ST ] [ TN oM 1
Spruce street, north side, 6 feet cast of cast house line of Thirda......oeiiiiiiinniiiiieinnesionnnn, i 55010 [eerenns R URN 1 ‘
Spruce street, northeast corner of Fourth ... el 310 e 12 £t . PR 1 I f
Spruce strect, northwest corner of Fifth........ococoviiini i e e ! 50 10 [eeeeen. l 10 ft. 7in. ' 1
Spruce street, northwest corner off Sixthu......iviiiiiii [ TS 10 e i Mt 4 | 1 |
Spruce street, northeast corner of Seventh... 51 10 | 12ft. 9in. : 1 |
Spruce street, northwest corner of Eighth....oooovvvmiiiiiiirimnimiiineneenn, R I 8 ; 10 foveernes ‘ 12 ft. 10 in. ! ......... 1
Spruce street, northeast corner of Ninth......ccccciiiiiiiiiiiin e e o8 12 . i 11 £t 2in. .. 1
Summer street, north side, east house line pf Kefter......... } 24 6 i 8ft I.. 1



New Fire Hyprants—SEcoND Districr—Continued.
|‘ '§ % CONNECTION. STYLE.
Street. : ‘ Location. ! 'E §§ [ X New | 5
li S Satin : §in. | 0. |N03 N, 4.[No. 5.
Third street, northeast corner of Churchu...viceeeeeiivrveeeueeeeeenveereneneeeeeserns aoserans : 6 : (U PR 9ft. 7in heven] 1
Thirtieth street, west side, 1,584 feet north of north house line of Market......oveeevveeeernennennes ! 241 6 e 21 ft.
Thirtieth street, west side, 843 feet south of south curb line of Spring GGarden......eoeecveuennes oy 6 I ......... 21 ft.
Thirtieth street, west side, south curb line of Spring Garden i 24 . 6 i 22 ft.
Vine sireet, southwest corner of Delaware avenue........ ’ 6 6 : 5 ft. 1
Vine strect, north side, 17 feet 6 inches west of west house line of Front... RIS o S LU : ......... i 13 ft. 4in. 1
Vine street, northwest corner 0f SeCoNd......veviveeneeeveieneererecersenneessoseresns ! 1 10 , 11 ft. 7in.
Vine street, southeast corner of THird... ...oceveeieeerrvereresseeseresssenrs e ereeesensnes eeeeessar e aeerraaas 6 10 f ...... 15 ft.
Vine street, northwest corner of Fourth.....oocoeees vevieeeenns [N 12 10 : 13 ft.
Vine street, northwest corner of Crown.. 1210 T. 13 ft. ’
Vine street, northwest corner of Fifth................. T POV PP PPPPON 12,12 13 ft.
Vine strect, DOrthwest COrNEr 0f SIXtN.......vvieveererrieeerrensessseessiesesssemsenssessnsssiesasssssssrsasasesseal 13 i 12 e 12 ft.
Vine street, northeast corner of FrankliN......oicoi i ieeiinieneies veesreiesceeeseineseenenes sveseeses é 13 : 2 l ......... 9 ft. e 1
Vine strect, northeast corner of Elglnh 13 12 ... I 9 ft. |
Walnut street, southeast corner of Second.... s 5 12 11 ft. 1
Walnut street, southeast corner of Third.....cco.covvvevineniinriniininnein s 5 12 i 9 ft. 1
Walnut street, northwest corner of Fifth.............. 512 e 16 ft. 1

196



New Fire HypraNTS—SECOND DisTRICT—Continued.

I : 5 CONNECTION, STYLE.
Street, Location. L ;—;
Walnut strect, south side, 1 foot west of west house Hine of SiXthi i ene ceevevresiiieeeeiin s T 12 . : Oft. e l ......... S ’ 1
Walnut street, south side, 2 feet 6 inches west of centre of Seventl e eeveeveeesiveiveeeens. 3 127 9ft. . N S 1
Walnut street, south side, east house line of DUPONCeat.....cooviiiiviiiiiivicctisiieneenne.. 8 12 e, TH 60D ceenenns e i 1
Walnut street, south xide, 3 feet west of west house line of Ninth....iiiiiininiiniiinennn., 812 e 6L 6in. (RN ) 1
Walnut street, south side, 7 feet 6 inches west of west house line of Tenth.. 8 12 9 ft. ; 1
Walnut street, south side, 3 feet west of west house line of Eleventh............ heeereenreneeainen 812 . ! 9 ft. 1
Walnut street, north side, 4 feet 6 inches east of east house line of Twelfth....oooveevivnneen.... § 12 el 171G 1
Walnut street, southwest corner of Fifteentha...ovuenee.s ......................................... 12 . 41t. 6in.
Walnut street, southeast corner of Sixteenth........... S PP OR PR PPPPRRTPPN R 12 10 ft. 6in. e 1
Walnut street, southwest corner of Seventeenth 8 12 o 10 ft. 1 '
Walnut street, southwest corner of Eighteentha. .o e 8 12 | ........ 8 ft. | ......... I 1 I
Walnut street, southeast corner of Nineteentho...oiviviiiiiennns sessssertesasersssressnsesanes ceernrenennnl 8 ! 12 , 8 ft. ' ......... 1 ! i
Walnut street, south side, west house line of Twentieth.........cccouuiviiiiiiiinieniineenenicenennin. 8 12 l ......... { 12 ft. . 1 ;
Walnut street, southwest corner of Twenty-first.....ciiviiiieniiiiniiieni e 8 12 ... Lozt 1
Wryalusing avenue, south side, 62 feet 6 inches cast of east house line of Fifty-fifth... e 24 6 20 ft. 1 i H
! 6 fo o2t 1
P S RN U (VR N PR P DU S
T P ) e oo |1,882 T8, 84 9 40




New Fire Hydrants Set in 1885—Continued.

TaIRD DISTRICT.

-§ 4 CONNECTION.
Street. Location. < | :asg x i X N
£lzeam | oin 1 OWINTRINTYINGS,
PR R S— SV SRS PN S
Amber street, east side, 500 feet north of Westmoreland........ccvveiriveeiirinens ' 25 i 6 141t 4in. ... 1
Belgrade street, northeast corner of Earl.......viiiiiiiiiiiriicinnssnesssrieoisrmmmimemesmeeecammmeeens 18 6 14 ft. 1
Cambria street, north side, 7 feet 7 inches west of LeithgowW. o ceinvieiiiceieninimmieinieecinesnneen: 25 6 |. 14 ft. 1
Cambria street, north side, southwest corner of American.....o... vocvveiiiniiiieeniicieciineeevnnees 25 i 6 ' 14 ft. i 1
Cherry strect, southeast corner of NeWaivviiiiierieeciniecien SO S TN 23 . 6 Jerern| 160t 600 [eree. 1 §
Clifton street, southeast side, 233 feet southwest of Neffiooiiiveornncenieenirininenne 25 6 fvueennn 7. | 1 ! <
Coral street, southeast side, 533 feet southwest of Wheat Sheaf lane. .l 25 6 14 ft. 6in. : 1 |
Darien street, east side, 124 fect north of north house line of Lehigh avenue.......covvviiennnns 25 6 |eerrnnenn 8 ft. 1
Eighth street, east side, 188 feet north of ITuntingdon.......cccceeiiviiiiniinieeniininnnn. [N 19 6 1 141t 6in. 1
Fairhill street, west side, 116 feet south of south house line of Clearficld..c.c.occivvvvisiicnnneneenn. 25 6 o 14ft 3in. 1
Fourth street, east side, 265 feet north of north house line of Cambriau....eievcvereiriiiiiininenanan. 25 6 .. | 14 ft. 9in. 1 i
Fourth street, west side, 119 feet north of north house line of Somersect.....covuvenn.. ST 25 6 |oeen., 141t 1 .
Franklin street, southeast side, 122 fect southwest of southwest house line of Unity... .23 6 14 ft. 10 in, 1
Franklin street, wést side, 159 feet south of Lehigh avenue..- 19 : 6 | 12 ft. JRRUSROI B |
Hope street, cast side, 174 feet north of north house line of Cambria.........ceeeees PN %1 6 i ......... ! 8ft. 6in. 1




New Fire Hypraxts—THirnp DistricT—Continued.

! i Sé‘ i CONNECTION STYLL.
Street. Location. 5 5= i L
Indiana avenue, northeast corner of Leithgow........... e e " 25 6 ! 17 ft. +in. 1|
Lawrence street, west side, 50 feet south of south house line of Indiana avenue 6 1t ft. 6in 1 :
Marshall street, west side, 18 feet south of E1ie avenue e iiiiriesecenn, 25 6 . 3in 1 :
Ninth street, west side, 14 feet north of north house line of Cumberland. ..., 19, 6 eeenens 11 ft. 3in o1
Orkney street, cast side, 184 feet south of south house line of Indiana avenuc.. e, 25 ' 6 i 8L 1 -
Otis street, southwest side, 3 feet 3 inches southeast of east house line of Front... L3l 6 16 f1. 9in, . 1 E}
Oxford street, southwest corner of Worth........ et ee et ttee et e b erte et ie e h cereae seesbireebs b sesrsanans [ 14 ft. : 1 <
Seventh street, cast side, 304 fect north of VENango...c.oeiiiiniiis cieiiimnreeneiinien s | 25 6 - 1511 o 1
Tioga street, north side, 2 feet east of west house line of Waterloo... ' | 6o l 27 ft e w1
Turner street, west side, 258 feet. south of south house line of Venango......eivvccennininnnennen. | 206 "t | R
Turner street, east side, 242 fect north of north house line of Eric d\(nll(| 25, 6 REETH R TS B B
Wellington street, south side, 2 feet cast of east house line of Fisher.......... e l 25 . 6 e l 6 ft. 3in, ! 1 - i I
— e R C = e . ' i
Total . o I ; 371 ft 12 | 13 | 2




New Fire Hydrants Set in 1885—Continued.

FourtH DISTRICT.

! E i CONNECTION. STYLE.
Street. Location. o ;E’ e O T
= b . . w, N N
. ; :ég 5-lm. ' 6in. 01d. 11:11:: 3 Ng'w;’. II\\Ig.wi
Croskey strect, cast side, 164 feet south of TS T O 28 ! (NSRRI © 5 | SO (e 1
Dakota street, south side, 172 feet west of west house line of Thirtieth...einnn. ! 28 ! 6 12 ft. 1
Dakota street, south side, 36 feet cast ol“ DUNTING ettt ettt e s eneree e fag ! 6 : ......... 12 ft. 1
Maud street, north side, 180 feet east of Twenty-eighthe......ovniiiiiiiivi 129 i 6 s 10 ft. 1
Norris street, north side, 176 feet cast of east house line of Twenty-fourth ; 6 . ......... 19 ft. - 1
Norris street, southeast corner of Eighth.... 20 : 6 : 20 ft. E 1
Pennock strect, west side, 42 feet SOULh 0f SWII ... cieereeeiivens verreeeriee st saeeesseseeseseaneaese : 15 E 6 ; ......... 10 ft. T .
Pennock strect, west side, 290 feet south of Parrishu. ...t i 15 E 6 i ......... ; 12 ft e [ ‘l
Pennock street, southeast corner of Poplar....iiiiiininniiie e G150 6 A . O (O ' .
Poplar street, south side, 123 feet west 0f Thirtiethu i, 15 6 ... ' 16 ft \ 1 :
Potts street, south side, cast house line of Ridge avenue.. | 6 E 4 ft. ; 1 1
Ridge avenue, 53 fcet northwest of South Collegc_ AVENUC.ceiriiereens vaeees 29 6 . I 4 ft. ' e 1
Ringgold street, cast side, 196 feet south of south house line of Poplar......c.eviviiiviiiniininns 15 I 6 e L0 ft. feosmenns 1
Seybert street, north side, 100 fect east of Kighteenth.......coooeveeiiviienniiinnnnininnn [T 29 E 6 | 8ft. e 1 !
Sixteenth street, east side, 205 feet north of north house line of YorKk.......coooociiininnniniicnnnannes | 28 E 6 e l 13 ft i 1

(8]



NEw FirE IIvprANTS—FoURTH DistrRIcT—Continued.
— - B, i.=__ : _ |-
{1 '8% 1 CONNECTION. |
CAZ !
Strect. Location. o i "5,_‘5) ‘ :
S igg "4in 6 in, old.
1= i |
Taylor street, east side, 58 feet south of Berks....ccoie oviiiieiiiniiees riir i e 28 [ ‘ 7 ft. Yoo I
! .
Thirty-first street, southeast corner of Jeflerson........cuceviiiiiiiin i iiniiieiii e 29 6 e LS 3 ¢ S, )
" I
Thirty-first street, cast side, south house 1ine of Masteru.....oov i | 29 6 e to1L ot [ IS |
Twelfth street, cast side, 250 feet south of Master... 20 6 K :
Twenty-fifth street, cast side, 177 feet north of Brown.....ceiiiieincinis v 151 6 i, l ) 6 { O (R,
Twenty-fifth street, cast side, 132 feet south of Poplar........ccoeviiviviiiicn i | 15 b Bt ... |
Twenty-fourth street, cast side, 168 feet north of Berks.......coooovivvveiiniviiiivinvensieicel | 280 6 13 ft Heveeseens ‘
Twenty-third street, northwest corner of Gold.......co.icuieirininiiniiiiiiiininienn e ceee) 13 6 16 {t

TUhber street, east side, south house line of Berks....

West College avenue, east side, 55 feet north of Brown .........cccviviiiiiiiiiiiiii i

York street, southwest corner of Twenty-fifth.......c.oovvviiiiiininiii

Total...

STYLE.

New, | New, New,

No. 3.;No. 4. No. 5.




g8

New Fire Hydrants Set in 1885—Continued.

GERMANTOWN DISTRICT.

Street. Location. i

|

e

L P

Baynton streetsouthwest side, 42 feet northwest of Wisteria avenue....eeeeveennene SRR 22

Boyer street, southwest side, 455 feet northwest of Mt. Airy avenUea e veneeen 22

Bruner street, cast side, 14 feet northeast of Wayne 28
Chelten avenue, east side, 13 feet northeast of (edar....ocvvvecvnveerenens 22
(‘helten avenue, northwest side, 462 feet SOUthwest of CheW. e ieeereneneeseersensieeenne 22
Chelten avenue, northwest side, 144 feet southwest of Boyer................. eererere e aeeeeenaiens 22
('hew street, southwest side. 148 fect southeast 0f LOCUSb.ouieve v ceveivencineniererisseneeninens cveens [
(C'hew street, northeast side, 200 feet southeast of TTAINES..cccvveeiiiiiiiiiereeiierin e e Fay

C'oulter street, southeast side, 211 feet northeast of Germantown avenue..

Clivedon street, south side, 337 feet northeast of German{own avene. . eeereinnreeennersneens Y
Clivedon street, northwest side, 195 feet northeast of Morton......coviveinmenneiieeennninnncn. 22
Fifteenth street, east side, 269 fect SOUth 0f VeNANMED.coriiiiiiiiereerieireniieereseeeiesrere e e e seeees 28
Fifteenth street, west side, corner of Venango......ooocvivieiveiiiiiecinnieenecnnes [ 2K
Giorgas lane, southeast side, 127 feet northeast of Musgrove.eeviieiiiiniinnaens T RN 22

Gorgas lane, southeast side, 13 feet southwest of Chew

Green street, northeast side, 256 feet northwest of Franklin

' Kize of Main !

in inches.

CONNECTION.

.3

|
New, | New, | New,

No. 3.|No. 4./No. 5.

1]

¢l




- Mt. Pleasant avenue, southeast side, 21 feet northeast of Quincy....

NEw FIrE HYDRANTS—GERMANTOWN DisTricT— Continued.

Street, Location. I .

| B

3

I &
Green street, northeast side, 40 feet south of Upsal.....cccveveieinriereeriineniinnineineenns e |
Green strect, northeast side, 20 fect 6 inches south of Lincoln avenue........covvvvvueiruennieieeinnnn.
Ilaines street, southeast side, 694 feet northeast of Cedar lane... ... wccceevcevimrierierennneiniiinnnen.

Haines street, southeast side, 17 feet southwest of Chew.......

Hunting Park avenue, northwest side, 26 fect southwest of Logan.. .28
IIﬁnting Park avenue, northwest side, 296 feet southwest of Nineteenth.........ooooeceis e ' 28
Johnson street, northwest side, 500 feet southwest of Germantown avenue.....oveveveecereerneenns : 22
Johnson street, southeast side, 14 feet southwest of Jeflerson. . ccveeeveeeeeveirinennncrennemneenne.| 22
Johnson street, northwest ¢ide, 11 feet northeast of Adanis...... rereen eesrserine et e 22
Mt. Airy avenue, northwest side, 338 feet southwest of Sullivan... 22
Mt. Airy avenue, northwest side, 13 feet southwest of Sullivan...... .cccceevrviieeenreie e veneenn 22
Mt. Pleasant avenue, northwest side, 975 feet northeast of Cresheim.....oovecceerevcrivnnevenienenens \ 22
Mt. Pleasant avenue, southeast side, 500 fect northeast of Cresheim.....cocovveevereicrveevecvrneenn 22
Mt. Pleasant avenue, northwest side, 39 feet northeast of Cresheim..........coecevevvveeneneriveneeene

Mt. Pleasant avenue, northwest side, 232 fect southwest of Quincy....

Mt. Pleasant avenue, southeast side, 183 feet southwest of Emlen.......cccccvveeniiieiiivininciiiinann

Size of Main
in inches.

l CONNECTION.

6 in, |

. 6in.

. 9in.

STYLE.

!va INew.
old. iNo. 3'. No. 4.

New,
No. 6.

214



NEw FIRE HYDRANTS—GERMANTOWN DistricT—Continued.

Pulaski street, southwest side, 229 feet 6 inches southeast of northwest house line of Bristol..| 23

'E % | CONNECTION. STYLE.

Street. Location. . ?; ‘g - v
Mt. Pleasant avenue, northwest side, 111 feet southwest of Jeflerson......oceccvecervviienirenes e 22 6 | l . 1 :
Manheim street, northwest side, 437 feet southwest of Green.........o. coevvvneeiiiiniiiiiiivninee s 22 12 I . 1
Mechanic street, southeast side, 3350 feet northeast of Morton.........coooooiviviviniiiininen, 22 6 1|
Mechlin street, northwest side, 12 fect northeast ol GOTINANIOWD AVENUE «vevvresfuenesverereerane 22 6 1 .
Mechlin street, southeast side, 491 feet northeast of Germantown avenue... P22 6 1 i E
Mechlin street, southeast side, 62 feet southwest of Wakefieldo ..o 22 ! 6 ‘ : l\‘.)
Morris street, northeast side, 143 feet 4 inches southeast of BexIey. ... 22 ' 1 | l E:
New street, southeast side, 220 feet west of Prospect....... e et s bt e sraas e baas st st vesaae 22 , ......... 1 : ‘ .
Pulaski strect, northeast side, 11 feet northwest of ITunting Park n\'enue...........................:.. 28 i

|

. 6in. ' 1
|

. 6in. 1!

Pulaski street, southwest side, 27 feet southeast of Berkley...ooviviiiiiiniiiiniininiiciiicninnnn 22 . 1 l
Pulaski street, southwest side, 16 feet southeast of LOZAN.....cvvviiriiiiriiiiii e 22 RO B |
Pulaski street, southwest side, 13 feet northwest of Seymour....couiiiiiinniiiinnii, 22 12 .. 1M 1
Pulaski street, southwest side, 14 feet 6 inches southeast of Manheim.....ooviiinviieiinnnnnne. 22 O 1 '
Prospect street, southwest side, 170 feet north of Evergreen. .. ervevene e, oo 22 ] 6 ' ......... 6 ft. E ................. 1
Prospect street, southwest side, 345 feet south of New.. 22 ! 6 S 12 ft 1
Rex street, southeast side, 130 feet northeast of Twenty-seventh.............. ereee vererreretereraans 22 ‘ 6 |. 10ft. e 1 v

| i




NEw FIRE HYDRANTS—GERMANTOWN DIisTRICT—Continued.

' ‘ §§ i CONXECTION.
Strect. Location. 2 < [ -
= g'; 4in 6 in.
A

Rex street, southeast side, 316 feet southwest of Twenty-seventh......coocooiiviiiiiinnn. 22 | 6 : ......... 10 ft.
Ruscomb street, south side, 10 fect west of Philadelphia and Germantown Railroad. 22 ! 6 . 18 ft.
Sixteenth street, west side, 220 feet north of Bristol......coovvviiiiiiiiiiienn i 22 I 6 _— 11 ft.
Smedley street, west side, 255 feet north of Venango.....cwe oo, e I 28 [, 8ft. 6in.
Sprague street, northeast side, 416 feet south of south house line of Mount Airy uvouue..‘.....i 22 : 6 | ........ 141t 3in.
Summit street, northwest side, 455 feet northeast of Spring IHouse pike..oovviioniiiniineinnnn. 22 | 6= Jererene 10 ft.
Summit street, northwest side, 94 feet southwest of Chestnut avenue.. ;22 I 6 9 ft.
Twenty-seventh street, southeast corner of Southampton.......ccueeeiriniiiirierinninnieni e ’ 22 [ ST 15 ft.
Upsal street, southeast side, 16 feet southwest of Morton........cc.c.c.u... [P 22 ) [ 17 ft.
Upsal street, southeast side, 37 feet 8 inches southwest of Nash.....ooooeee L, , 22 ; 6 o 17 ft.
Wayne street, southwest side, 342 feet 6 inches northwest of Walnut Ianc...eeviinviiininnnnr 22 "6 ; 25 ft. 3in.
Wayne street, northeast side, 32 feet 6 inches northwest of West Logan.. [ S T | 16 ft. 6in.
West View street, southeast side, 284 feet southwest of (Germantown avenue. ; . 6 b | 121t
West View street, southeast side, southwest of Germantown avenucC.......cceeicieriencvniereniineneenns 22 i [ I TR ! 140t
Wisteria street, northwest side, 148 feet southwest of Miller w2 6 : ......... Yot
Wissahickon avenue, southwest side, 7 fecet northwest of Queen.................. cerartrrannranees | 22 6 L ......... 11 1t.

TOtAL.vevesiererrerereesseaeessrssarsssassasensaresen saneseessesersaeoss on oo rerereneen Il veverse]eeeennens| 875 ft,

Old.

STYLE.

|
New, : New.!
No. 3.\No. 1.,




New Fire Hydrants Set in 1885—Continued.

MANAYUNK DISTRICT.

. ‘ -E % CONNECTION.
Street. Location. v ;‘E T
E 5';‘ i tin.|  6in

Fifty-one feet northwest of Roxborough station... reesrasieenneanesasanecas 21 é 4 | 91t ’ erees
Fountain street, northwest side, 857 fect southwest of Ridge avenue................... peeeeearreeriians C2U 6 e 12 ft.
Jefferson street, southeast side, 205 feet southwest of Shalkop...ve.veiiiiieniiiiiniinniiiiieine 21 (I PR 14 ft.
Jefferson strect, northwest side, 110 feet 3 inches northwest of Shalkop.....ccccvvvruereveerrvennenes 211 6 i L4
Jefferson street, southeast side, 13 feet 9 inches southwest of Selig.. I 21 6 : 14 ft.,
Leverington avenue, northwest side, 172 feet northeast of Mansion.......ooccviieniiiieniiiiniinnnn, | 21 6 101
Linden street, east side, 300 feet north of Jeflerson.......coouviiniieiei it 21 6 . 91
Mitchell street, southwest side, 12 feet northwest of Roxhorough avenue.........oooeevviveniienennn, 21 6 i ......... ' 13 1
Maunsion street, southwest side, 135 feet 6 inches northwest of Leverington avenue............... i 21 . 6 ' ......... 14 ft
Markle street, northwest side, 221 feet northeast of Terrace......cooccvvevvivenviiiiiniciniiiiiniiennnnnnens ' 21 [ 14 ft
Parker street, northwest side, 325 feet southwest of Ridge avenue.. 21, 12 [ vt
Ridge avenue, southwest side, 542 feet northwest of Hunting Park avenue.......ooeeviiveeninns ! 28 | 12 ! ......... 7 ft.
Ridge aveﬁlle, southwest side, 524 fect northwest of Woodford........ e e e e L ag , 12 : Db | 20 PO
Terrace street, west side, 182 feel northwest of Markle........oooiviiiiiinnniiiee, 21 6 l ......... 14 ft

139 ft.

‘ STYLE.
New, | New, | New
I Old. No. 3.|No. 4.|No. 3.
. e
1 I
1 b
......... 1
......... 1
1
1
!
]
1
1
" 1
1
1
1 -
- e
9 | 4}
i

8]
-1




Alaska street, south side, 9 feet cast of east house line of Sixth...

Alaska street, north side, cast of cast house line of Seventh...o..nin v, )

Bainbridge street, south side (in market), 93 ft. 8 in. cast of east house line of Passyunk ave.' 4
Bainbridge street, south side (in market), 146 feet west of west house line of Third.... .......... | 4
Baker street, north side, 131 fect cast of east house line of Seventh.....
Broad street, cast side, 194 feet south of Federal
Charles street, west side, 93 teet 6 inches north of north house line of Bainbridge.........c...... gt
Charles street, cast side, 46 feet 7 inches north of north house line of Monroe..... .eovvveeeen. i 4
Carpenter street, north side, 131 fect east of east house line of SCCON. v v.vuvcrerreres covvervrirenani 2
Carpenter strect, north side, 121 feet west of west house line of Sixth....ococvviiiciiniiiniiniin, I 2
Concord street, north side, 150 feet cast of east house line of Third

Congress street, north side, 13 fect cast of cast house line of Second......ccet wevreiievrrvenieiiennnnns | 4

FIRE HYDRANTS RENEWED.

Firsr DistrICT.

Location.

Size of Main
in inches.

Ward.

ey

'
=3

Annapolis street, west side, 63 feet north of north house line of Bai Dhridge...oveevvvneiririieinnne 41 6

o

=l

CONNECTION.

! 6 in.

9 1t.
9 1t.
13 ft. 6in.
91
9.
6 ft.
21t
§ It
7.
Poa
Ty
s
| 5 1.

7 in.

6 in.

5in.

!
|
|
!

© removed.  New,

STYLE.
| teplaced by
I
0ld,

New, New,
No. 3.|No. 4. No. 3.

i

1 1 i
| |
111 '
! 1o
ol 19
1 1o o
1 il
1| o1
1 ’1
1 !
i
1o '
1
H
1 1
1o
[ S|
b




Fire HYDrRANTS RENEWED—FIRST DISTRICT— Continued.

Street. Location.

Size of Main
in inches.

Christian street, north side, 19 feet 6 inches east of east house line of Seventeenth...............
Front strect, west side, 123 fect south of south house line of Queen...

Front street, cast side, 20 feet south of south house line of Catharine.................... [,
Front street, west side, 210 feet 8 inches north of north house line of Catharine.........cccovnun.
I'ront street, cast side, 137 fect 8 inches south of south house line of Almond,....c..cccvvevnneneee

Tront street, west side, 78 feet north of north house line of Bainbridge....oooveveeeevinicnsiinuncanes

Marriott street, north side, 49 feet 9 inches cast of east house line of Third........

Marriott strect, north side, 28 fcet east of east house line of Fourth.......cooooooiiniin.

Marriotl street, south side, 20 feet 4 inches east of east house line of Fifth....oeiicniniiiiin,

Marriott street, north side, 13 fect west of west house line of Fifth......ccoveievnnnnininne.

Marriott street, north side, 12 feet west of west house line of Sixth........... et :

Mary street, north side, 8 feet east of cast house line of Second....... eeerrnrriee e :

Paul street, south side, 104 feet west of west house line of Sixth

Penn street, cast side, 46 feet north of north house line of Bainbridge.

—_
15}

-
[~ B R - T~ B~ I - - B e ]

2
2
N
fal e
;2'.6
P2
|4' 6

CONNECTION. STYLE.
Replaced by
6 in. relgg{;ed, New, | New, | New,
J No. 3.INo. 4.|No. 5.
D A U B IO
19 ft. 1 1
14 ft. 8in, | 1 .1
15 t. l 1 1
! 14 ft. 8 in. i 1 1
B GE(3 i 1 1
15 ft. 4in \ 1 1
10 ft, ’ 1 1
10 ft. | 1 1
3ft. 3in. 1 .
, Bft. 6in. 1 ' 1
L3t 6in. o1
i 11 £t 8in. ) 1 L
! THL G in, | 1 1 !
T ’ 1 1
i

6L%




Fire 1IyprANTs RENEWED—FIRST DistrRicTr— Continued.

. : -2
Street. Location, ' o2
s | &
SFAmT

e b
Spafford street, west side, 127 feet south of south house line of Bainhridge...ocveeerreiveeeeeenueene 46
Senate street, north side, 68 feet 6 inches cast of cast house line of Second 1+ 6
Sixth street, cast side, 87 feet north of Fitzwater. R O NN 1, 6
Stanley street, north side, 104 feet 6 inches west of west house line of N 1T 4 6
Trout street, north side, 74 feet west of west house line of Barrow. ....coccueciviveeievcneivennnns 4 6
Tenth street, west side, 153 feet south of south house line of SOUth..evivuercre everveneereeeiree e 4 6
Washington avenue, south side, 16 fect cast of east house line of Fifth..... 2 16

TOUAL.ceveemcrierene seesnssnaosssamssssssnsssensnsarnnsnsassssson sessesssnsesssessessmssos sesessses seuesosessessases Lo veoee

i
CONNECTION,

6 in.

6 ft. 10 in.
31

13 ft. 6in.
10 ft. 6in.
4ft. 6in.
13 ft. 7in.
2 ft.

307

Old, I
removed, i New,  New,| New,
!No. & No. 4.'No. 3.
. ' 1
1 1
1 1
; |
1 1 - |
I |
1 i1 '
!
1 o1
1 1
—- -
31 31

STYLE.

Replaced by

0R¢é



Fire Hydrants Renewed—Continued.

SkcoNp DistrIcT.

|
|
! | CONNECTION. . ; STYLE.
. o g I
Street. . Tocation. 5"8 1 Replaced by
1208 ! ond, -
13 88 j removed. o New, | New,
‘ = s ! | No. 3.|No. 4.|No. 5.
1 i : N
—_ - S —— .___E_.. I - i !
Broad strect, NOrthwest Corner of FIIDeTbu ... ciriiiueuioiieeeeiieneeeeeninesreeeesee e eireesereeesseneesconnes | 6 18ft, 4in. 1 e 1
! I
Broad street, northeast corner of Filbert........ i 9 6 E 12 ft. 8in. l 1 ; [ §
) ! |
Cherry street, north side, 148 feet west of west house line of Fifthu...ccoocveeiviiereiiieviinnicennnn, ’ 6 6 13ft. 8in, | 1 o1
i
Chestnut street south side, 55 feet west of west house line of Fifth........coccuuvvvienns aerenann, e i 5 10 | 6fc. ‘ 1 RPN 1
Chestnut street, south side, 51 feet cast of east house line of SixXth..vveiereerinneee, I U] } 7 ft. ! 1 e 1
Commerce strect, north side, 218 feet west of west house line of Fourth......c.ccoovvveeiviieerennnen. 61 6 8 ft. ! 1 e 1
]
Commerce street, north side, 175 feet west of west house line of Sixth... .6 } 6 I 9 ft. 1 1
Eighteenth strect, cast side, 33 feet 6 inches north of north house line of Delaney................ 1 l 12 ’ 12 ft. : 1 ' 1
Eleventh street, east side, 190 fect north of north house line of Spruce......cceeevvevvevvnuenrennnns ' 8l 10 i 13 ft. 1 ........ [YYTTPCON B |
Elm avenue, south side, 138 feet west of Belmont avenuUC....ivveiercerieriernicenennniensieeennernenannn 24 ' 10 ' 5 ft. 1 Teoseerses[eeannnane 1
Fairmount Park, opposite Rhode Istand Duilding.........eviiiiimniniieininennniiisieeieees e vinseeens 24 ! 36 21 ft, i 1 SOOI (O 1
I N . " ]
Juniper street, east side, 18 feet north of north house line of Market......cccoeeeeeeeiniiieiirenernenns 9, 20 I 7ft. 6in. ) D e 1
Lombard street, north side, 8 feet 6 inches west of west house line of Wetherell, 7 : 6 ; 13 ft. . 1 ‘ 1 |
! [ i




Fire HyprANTS RENEWED—SECOND DistRICT—Continued.

CONNECTION.

98

. i STYLE.
\g e
NGRS !
Street. Location, LA Replaced by
. [ 1d e
1B : §-~ 6 in 0ld,
. ; i 8z | removed. New, New, | New,
[ =7 No. 3. No. 4./No. 5.
. . i _ !
| : '
Minor street, south side, 179 feet cast of east house line of Sixth.. i, 6. 6 9ft. 3in. 1 1
Merchant street, south side, 222 feet 6 inehes west of west house line of Fourtha....oee. P66 1Tfe10in, | 1 1
Market street, south side, 7 feet east of cast house line of Thirty-ninth... 27 12 1t. 6in. 1 1
New street, south side, 216 feet west of west house line of Fronto......viinniiennen. G 6 6ft. 7in. | 1 1
New street, north side, 182 feet 8 inches east of cast house line of Third........ccocovvieeiiiiaennnnn. 6 . 6 9ft. 6in. 1 1
New street, north side, 177 fect east of cast house 1ine of Fourthu e nivnniiiinenn. 6 i 6 12 ft. 9in. 1 Fog
]
North street, north side, 301 feet west of west house line of Fifth......oooooii 6 | 6 8ft. 6in. 1 1 |
. | H
Pine street, south side, 16 feet west of west house line of Delaware avenue... 516 6 t. 2in, ' 1 bl ;
Sansom strect, north side, 120 feet east of cast house house line of Eightha..vccveeiiiiinnnenn. 8 6 12 ft. ' 1 e LR 1
. I |
Sansom street, northeast corner of Fortieth Y6, 171t | 1 e S 1
Sceond street, west side, 6 feet north of north house line of Church 6 ! 13 ft. 3in, ’ 1 1
Second street, cast side, south house line of Coomb’s alley....coovvviviiiiiiiiiiniiinnrireiiien e el o6 Ta3ft 4 in. 1 1
Second street, east side, north house line of Lombard... Y510 5 ft. I
Torr street, south side, 77 feet west of west house line of Forty-ninth i 4] 6 | 12 ft. . 1 . ‘ ......... 1

G86
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Fire Hydrants Renewed—Continued. .

Tiirp DisTrICT.

' i
! | CONNECTION. | STYLE.
e, e e
88 i I ace
Street. Location. R ‘ Replaced by
‘ 2 i 3-5 6in, ) Old"d '
181 8s . removed. . New, New, | New,
| Em ' No.3. No.4.|No.h.
e — . Lo !
Almond street, east side, 2 feet south of south house line of Adam......occoovviiiiivennnnnnnees ! 6 i Hft.10in, - 1 [ |
Ann street, south side, 27 feet west of west house line of Jasper. 6 18 fi. 1 B | :
' !
E street, east side, 213 feet south of south house line of Indiana avenue. 125 6 12 ft. 10 in. 1 1, i
I ! I
Firth street, north side, 140 feet 5 inches west of AMber.....co.cooviiniiieiiininni e i 31 6, 9ft. ®in. U
! I i
Gaul street, northeast corner of TOWNSEN....cooouerieriiiniiiiiin it 31 6 ’ 13 ft. 1 1!
Giermantown avenue, southwest corner of second cescetanessennenissrvsanane 16 6 26 ft. 1 1
. ! .
Thompson street, east side, 78 feet 10 inchies north of MonmMOUth .o iviiiieiiieiniiiiiiicneins 25 [ 6 0 12t 8in. ! 1 | 1
TO AL e eererissiresteiteeiain et eae cerreterrer s e s s sstsateseessastesseseetassoreraesntessitasnneeesensunsas | soneas e .| 106 ft. 7 ‘ 6 " 1




Fire Hydrants Renewed—Continued.

FourtH DIsTRICT.

Size of Main

Street. Location. ;
"B
<
'

!
Amboy street, 194 feel south of Columbia avenue.......... eree s e e e et ee bavaarbraen eeeean 20
Broad street, west side, 27 feet north of Parrish e eeeerereen i et etateatrerte e s aetth s anntea eeeae saees ' 15
Broad street, west side, 190 feet south of Girard avenUe.. v v eeniriniiiiin e reenaens ' 29

Columbia avenue, north side, 26 feet west of FAWD .voiviiiiiiiiiiieiiin i RTINS 20

Fairmount avenue, south side, 47 feet west of Ridge avenue..

Fairmount avenue, north side, 48 fcet east of Sixteenth

Fairmount avenue, north side, 4 feet west of Seventeenth. ..., i

Franklin street, west side, 90 fecl south of WallacC....os covevnrirerieiiiiiieviiinienneiee e

Franklin street, west side, 224 feet south of Poplar..... «oveeeiieiicniiiiiininein e ! 13
Green street, south side, 168 feet east of Eighteenth. . e iiiieiiiiniiiii e, E 15
Lehigh avenue, south side, 144 feet west of Eleventh... : 28
Marshall street, west side, 145 feet south of Jefferson....... crerenannnraae SN e I 20
Master street, north side, 18 fect west of Warnock............. SN 120

in inches.

CONNECTION.

STYLE.

6 in.

i removed.
.

014,

Replaced by

|
i
|
i
i
'
1
|

T T
| New,l New, ! New,
*No.3.| No.4. No.5.



Fire HyprANTS RENEWED—FoURTII DisTRICT—Continued.

Street. Location.

"g 1 Ward.

Master street, north side, 230 fect west of Thirty-first O

Mervine street, front of No. 1740...

Ninth strc(}t, west side, 15 feet north of Diamond................. e et et reieeseenerene '

Spring Garden street, north side, 75 fect West of SEVENtN..uiviwrevivesivs e seeers s serrenererieeesenens 13
Susquehanna avenue, south side, 22 feet west of TWeHtN .. ceee ceveiieeiieniiinicee e 28
Thirty-first strect, west side, 7 feet NOTth 0f Master v vveerrersereiees corveimreine e 29

Twelfth street, cast side, 15 feet south of Berks.

Twenty-fourth street, west side, 66 feet south of Hamilton. ..o ienveneicneennieiieneesnens 15,
Twenty-second strect, cast side, 6 feet south of Fairmount avenue........coceeeveeeinens [ : 15 -
Twenty-sixth street, west side, 33 feet S0uth 0f TTATC..cvivriiiiiiinieni e, 15
Warnock street, front of No. 1540........... e eerere et e ar s ee s e b e e aaees " 20
York street, south side, 15 fect east of Twenty-first... reertecee et v 28

York street, south side, 76 feet east of Twenty-second......voenvereens

TOALu e veevereescrars ste st cesttesesinnarerasaissenessentntebeesiesessra ssnnasesssssansss susteenasensonnse nrsnsases

Size of Main
in inches.

= B

=3

CONNECTION.
_ i
i
- 0l
6 in H l‘OlllOV’Cd.
G ft. ‘ 1
I
14 fl. b 1
14 ft. 1
|
10 ft. 1
16 ft. 1
9 1t. 1
31t . 1
10 ft. ‘ 1
10 ft. . 1
13 1. ' 1
; 1
1
i 1
26

STYLE.

|

Replaced by

.
: New, | New, | New,

No. 3. No. 4.|No. 5.

i -
1

1
1

[N
<



Fire Hydrants Renewed—Continued.

GERMANTOWN DISTRICT.

CONNECTION. STYLE.
g, —
88 Replaced b
Street. Location. E S P ¥
3 S5 6 in 0xd, - *
s | 88 ’ removed. | oy | New, | New
o— k3 y L3
Ela No. 3.| No.4.| No. 5.
Broad strect, east side, north of Rising Sun lane............. 28 [+ S PO SRR 1 1
Fiftcenth strect, east side, 231 feet north of Tioga...ccvccvrviriiiiiieiiiiiii i e 28 6 N 1 1
Queen street, sontheast side, 5 feet southwest of Green... 2, 6 1 1
Queen strect, southcast side, northeast corner of Wayne... cccovvireiinnniiiciiiiiinenenn 22 6 1 1
Sixteenth street, west side, 220 feet north of Bristol.....cccoiiieiiinnens i i vee| 25 | N 1 1
Summit street, northwest side, 177 feet southwest of Stenton avenue.......ocivvieriencvnicennnnne 22 | [ 1 1
| B
I S —i= |
TOtALucucveriesvee v v et e e e e vt oot | 6 i
| |

L8¢



288

RE(‘APITI'LATIO\' or FIRE HmRANTs SET AND REMOVED.

. I ! -7
2 | Three Nozzles. 28188
> | - I RE | BR
DISTRICTS, 7 £ |®g | =w
=3 —_a
= -— & 2% F%
S No.3. No.4. No.5. ! cE | 83
@ [ TFIES ettt e s e e 247 2 evveen. 51 2 | 49
L T B 1 84 9 10 |144 10 ¢ 134
.E’lThml 12 13 2 e 27 3|
g]mmh 402 e 1 2% 2 %
< ' H
B | GEIMANTOWD oot e oo 15 41 T e L6 .| 63
< . 1
20 MADAYUNK.coe vt e e e 9 4 et 18 Lt 13
TOTAIS cvvevenrereseeeeveees e eresarenns 53 210 20 41 [324 | 17 !307
| i i
T T T - ! T T T
B FIrSt oo cesesenninnd e 34 34 | 34
S ] Second cv.oos oo, 13 3 14 | 30 | 30
2 '
Z TRIFQ ettt e e e © 6 1. 707
a !
g Fourth 22 e 4 26 26
E' GETMANLOWI 1evieereeveeeareeerserereeeenas seeens seeane [ [ 6
< '
[_=' Manayunk ...o.ooooieeeeennes et e e I |
- .!.»— _I...-._
18 1103 | 108 :
__‘___ e — -
59 874 ! |
| !

FIRE HYDRANTS,

And tlce diaineter of the pipes to whwh theg/ are

PURVEYORY’ [
DISTRICTS. I
1
— 1

S1zZEs OF PIPEs IN INCHES.

BY PURVEYORS’ DISTRICTS,
connected.

) T B B 3
3 4‘6'8]10!12:16 18 20
FirStoeeeerersens 60 251 ; 787, 15| 33; 11| % ... ! 13 ;
!

KeCoNd.rerereevverennns ©59 1 68| 975 : 154 | 146 | 163 29 ‘... '
Thirde...ooovveeevenns {1 238 975 4 124
Fourth.... 1 174 837 | 1 88
Germantown.... 32 | 66 | 891 ; 14 34
ManayunK...o.oee..r [T fo2 : P10 ’
— - — — | . R

Totals...... o 153 ° 818 4,193 | 188 | 435 | 253 | 66 4] 8| I 12 | 6,194

' i i




289
FIRE HYDRANTS BY WARDS,

And the diameter of the pipes to which they are connected.

i S1zES OF PIPES IN INCHES.
WARDS. '—— T Ty, T T
|3 4i6!8 10!12\16[18320
— — - .
Flrsti 5 i
;28 !
10 i
1 |
6 10
PRI
"
Eighth......... e 11 |
(TS N B !
Tenth... 11 ‘
Eleventh............. .! ......... l
Twelfth............... |
Thirteenth........ v veveennns v

Sixteenth.......cceess’verennnns,
Seventeenth......... | 1
Eighteenth.,........ ......... ]
Nineteenth.......... ...... i
Twentieth............ PR |
Twenty-first......... LISPORs '
Twenty-second..... 32

Twenty-third ...... .........
Twenty-fourth.... 14

Twenty-fifth....... e

Twenty-sixth..

'I‘wenty-sevemh...I

Twenty-eighth.....!...

S U 2 N v 4| 1| 228
Thirtieth............ d008T 85 120 e 20 4] 1 L
. | | ! |
Thirty-Arsteennslverceesss] 421 150 ... ‘ 4 s e e et
! i i \ 1
R . - ,
1 H .
Totals........... | 153 J 818 ’4,193 | 188 | 435 | 28|66 4 | 48 | 24 | 12 {6,194
i 1 | i




STATEMENT OF THE NUMBER OF FIRE-IYDRANTS, BY DISTRICTS AND WARDS,

During 1885, and total previous thereto.

Prior to 1885...

|

"Total.

FIRST-DISTRICT. SECOND DISTRICT. THIRD DISTRICT. | FOURTII DISTRICT.!GER.\[ANTO\VN. MANAYUNK. |
i R o —
Wards. 3 Wards. l Wards. | Wards. ‘ . _\\'urds.' . Wards. X
— |3 S PE L UE PE o | E
L E T E sl : £
“1] 27126 30, 5|6 7|8.9|1011:12 1324127 £ “’mi%i%'%' £ oo ,m: B
|
|

During 1885...:

e 11250

9] 433 5 51 31!4(»

Totals.....

Taken out in 1885...|...

| .
Total in city.......‘l.“ O O

Number of attachments for fire purposes previously reported

Made during 1885, Third

274‘

First District..
Second ¢ ..

3 !2-’
Fourth “ ...
Germantown District.....cccceeeeennnnns
Manayunk “ veerrrenienedt
Total eeeetersteestenesennnerasensaassennesenenensas sesneeteensar ssaes 285

ot 1,490 W1 5887

[ . H
3l14 9 11| 2 5 4l s 1 13 a2
274 6,211

6,194

065



d by the Registrar, arranged by months.

ATTACHMENTS, ETC., MADE BY THE PURVEYORS.

In accordance with permits issue

January...
March.

June.

Scptember....
October...
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Accotxt oF NEwW SToPs ForR 1885.

DISTRICTS.

First et [P sesrenaes
i 8ecOnd.....uuuuiiririiiiiiiiiii i
’ TRIEunervensveersenessesssesssassssnrssnssssessnns

|

; Four-way, | Four-way,

i Two-way. ! ~ parion’ Viney. Total.
JR S, B
! 73 73
T S 2 191
j LT 1 2 63
i SE R 81
Deeeesnseoneee B - 13
.................................... 18
2 4 539

REepatrs 10 Ma1xs, Stops, AXD FIRE HYDRANTs, AND
Stops Takey Ovt Durixg 1885

Repairs

DISTRICTS. to Mains.
Firsta.ooneniiniinicnnnn. 79
Second.......ooieiiininiieninnns 54
Third....oooiiiiiiiiecnnns 158
Fourth........c.ccue.e. vereesnes ! 234
Germantown.........eeeeueee 52
Manayunk.....................‘ 61

Totals.

FIRE HYDRANTS.

Taken out.

2
10

; Stops.

I T

l Repaired. "Paken out.' Repaired. ‘

. . |
[

i 11 684 |

P96 7 Ls

Poe12 ‘ ................. 606 .|

[ T o

. 304 =

372 e ' 700 l

- —— o i

70 4201 ‘

Hydrants...
Service-pipes.

Horse-troughs..
Surface water, ete. (not leaks)..

Total....

Number of Oomplainis Recetved and Examined during 1885.
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NUMBER OF VALVES RAISED IN THE DIFFERENT
DISTRICTS DURING TIIE YEAR 1885.

Also in each year since 1873. ‘

L oL R L 2 I = _ -
DIsTRICTS. E ; 7;’ é é j::: | § :‘;‘.
i 023 g 2 2.8| &
' T
First.. C s 6
Second.. .l 4
Third... ! .I 23
Fourthu...covivennnins vovienns Cvveeesens ‘ 72
Totals for 1885 145
“ow 1884 109
« w1883 180
“ w1889 11 106
« 1831 15 161
“ o« 1880 7 .87
€ 6180, 9| 93
« w1878 B 27 155
“ R e 12 70
€ 18R 3 73
“ w1875, l 17| 217
o 18T 13 174
—_— e : :
Totals for 12 years. 1 139 l 304 941 14 ; 67 i 19 11 l 7|14 8| 1520




TABULAR STATEMENT OF WORK CONNECTED WITH

For the sixz years 1880 to 1885, inclusive.

THE DISTRIBUTION,

Years.

PIPE.

. Repairs and Total pipe i Total amount in Total amount
Extensions.
relays. handled. use. handled.
Feet. | Pounds. | Feet. | Pounds. | Feet.  Pounds. Fect. ’ Pounds. Feet. | Pounds.
SR SO S (N | [ S
93,085 | S44,946 | 9557 | 262,826 | 32,642 | 1,107,772 | 3,927,623 ' 192,816,906 | 4,164,768 t 200,136,708
56,616 | 2,832,623 | 3,832 | 199,649 | 60,448 | 3,032,272 | 3,984,239 195,649,529 | 4,225,216 | 203,168,980
K i .
56,860 | 5,306,165 | 7,740 ' 484,002 | 64,600 | 5,880,257 | 4,041,009 | 201,045,694 | 4,280,816 | 209,049,237
63,215 - 3,048,645 | 12,605 | 675,420 | 75,880 | 3,724,065 4,104,314 | 204,094,339 | 4,363,696 | 212,773,301 |
83,862 | 7,185,948 | 18,079 | 1,380,271 | 101,941 | 8,516,219 i 4,188,176 | 211,230,287 | 4,467,637 ‘ 221,289,520
.| 187,967 [12,234,074 | 93,783 | 3,265,537 | 231,830 }15,499,611 I 4,326,143 ’ 223,464,361 | 4,699,487 | 236,789,131

Additional stops.

Additional fire hydrants.

144
120
130
147
307

Fire hydrantsvig use.

Meters in use.

SERVICE ATTACHMENTS.

2,687
3,166
3,169
4,576
5,520
6,734

14 in.

5% in. | 341in.

118
137
110

185
254

lin, | 2in. ITotal.
S -

49| 89| e 12,943
59 | 121 13,483
76| 120 |........| 3,484
T1 | 133 eeeennn 4,877
84| 140 7 (5,945
121 160 | 16 |7,285




GENERAL

SUMMARY OF

%
1
1%

SIZE.

«

«“

“

«

Y% inch...

Totals...... 474

In use January 1, 1885.

= |
1K |
= .
= R |
- ,'g s = ,
S |lda1s: 8 = .
Liela & = 2.
sl= s = E g
.|=|®_§ z o
=lo e AR "
i |

3lels

|

5 a0 | 66 |10

In stock January 1, 1885.

| .

] ) )

[ [

Pos0 5 O

'3 g =
.a . =
E1E £ 2%
z &5 .5 4=
2 2 B .3
Eal - [ RS
-~ e =

| 4 ’ 14 © 26 il?.() 6%0
| I

METER OPERATIONS DURING 1885.

i: In use January 1, 1886. ! In stock January 1 1856, |
. ' '

,
' u = = i
L= 2 i Z |
b < . . S| .
=} L = @ Y o < |
& . £ 2 = = = ,
. 8 = z g2 E 45 £ = 5 £ E o
< z = S L = z = < no= <
I = o =z = = = = ) o = |3 = -
S B S = & ° 5 2 IS
= L F = AR OH LU R = s =
I
5 2 3 31
! B 27 53 s e 23 T8

::277 '

.:. .Eu I.
3" 2520 20 |
: ) )
i 186 6
E ol 4y '

324 .

Condemned.

K 4
I >
I Lz =
= L= =]
= = &
= 5 £ 4
s 15 2 £,
= - F B =

19

1 | 2]
|

962



297

Table showing changes in pressure at different points due to
change in distribution from Corinthian Avenue Basin to
direct pumpage, in the district west of Broad street, between

LocATION

OF
GAUGES, -

. December.
TIME. { T )
|: llth.r 21st. | 22d.
o | )
8 A.AM.#:x........! ......... R
830 ¢ 1. I
9 “ 15 ... . 27
930 ¢ 15 e 26
10 “ 15 e . 28
1030 « | 16 ... 23
11 “ 13 28
1130 ¢ ! 16 29
12 “ l 16 31

12.30 P M.!

PoPLAR AND

1w 25 30
130 4 25 1 2
2« .25 ™
230 ¢ . 23 29
3 % . 230
330 « 32 3
¢ 35 . 30
430 « 30 .

5« 50 |

TWENTIETH STs.

Spring Garden and TVine streets.

SprING GARDEN || Carrtox axp !ILeHIGH AV, AxD
AND 20TH STREETS., 19Til STREETS. . SIXTH STREET.
| ’

December.

I)e;:ember. Decemlm;r.

:mh.i 2lst.? 22d. | 2st. . 22, [ 21st. | 224
S :__.* - - . !| RS L
e Ceveennen TIE: - SN £3 B — L
. 36 eeerernen B e | 10
L% T b5 S ']

29 e 37 e 9

34 e 41 e 10

TR 12 e 8

34 e 45 e 8

36 PO R

39 52 f] 12 10

42 30 01 13

......... " 15 - 36 27 w10 V1
......... 12 3 25 15 8 10
......... 14 38 26 19 10 9
......... 15 32 23 50 9 9
e 20 33 31 16 9 9
........ I P 10
- l 35 36 16%! 48 i! 11 . 1
' s 0 16 1 o4 || 12w

39 ‘i i 50 l ............ ! 11



REPORT

ON THE

OPI:RATIOl\S OF THE SHOP

DURING 1885b.

PuiLADELPHIA WATER DEPARTMENT,

CHERRY STREET SHOP,

January 18, 1886.
Cor. WiLniax LupLow,
Chief Engineer:

Sir:—I submit the following report of the operations of
the Department Construction and Repair Shop, for the year
1885.

Respectfully,
F. COURTNEY,
' Superintendent.
MERCHAXNDISE. Dr.
To Stock on hand January 1, 1885....cc.uviviviniriniiniennniriennnnes $10,964 93

Blocks and ropes.
Bolts and nuts...ccceeeiiiies ciniiiniiiiiin e
Bricks and lime .......ccovivniiiiiiiniiiiiiiin e
Brass fittings. ..euuuveeeeeeeereieriieiieeeniienersseinreerseencnnen
Brass castings, 23,519 1lbs .
Chandlery...... cooevieeiiiiiiiiiiiiie e e
Castings, iron, 787,172 IS cce.ecvviiiiit iiriirineiiinieneeanes
Coke, 400 bush........ccvevvumnairinnennns
Coaly 175 tONS..cuuviueiiniiineeninnnens
[ T TR, SR
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MERCHANDISE. Dr.
Galvanizing ......oe. covvieiiiiiiiiiiii e e §320 84
Hardware ....ccoeviueiieinniiiiiiiiin vevviinn i ciiiceecinne cenes 306 61
Hauling \ 95 40
Ice............ 36 35
Lumber, 14,434 ft......... . 574 81
MAChinery..ccvuveuriiieesivnt et e rie i et e enes cenaraenee 4,525 46
Malleable iron castings, 453 1bS.......cceviiivevienerienenennnenns 3171
Miscellaneous .....0..cveeveeveiniiiinnninne. 93 83
Paints and oils 87 59
Gum goods.......eeuuveeiiiinnnnins ... 2161 56
Steel, 4,741 1bs...oivviiiniiiiiiiiiii s 400 40
THCKES ..euviiviniiniiiiiiiiies i e 100 00
‘Wrought iron fittings.......coveeveinnnnss 38 78
‘Wrought iron, 50,298 lbs .. 1,203 28 .
Oils and tallow.......ccoeeeanen FETCTORRR 148 84
Packing (gasket) 338 30
Distribution....ccoee vevviinniiiiiniiiiiies e 65 00
WAZES «.eveiiiiiiiiiiiiiiiis ceriiiee e b 26,680 93
$67,071 0
MERCHANDISE. Cs.

By repairs and supplies, First District..........cccuuunt 811,997 54

“ oo« “  Becond ¢ i 14,521 47

“ oo« “  Third “ .. 4,091 76

w oo« “  Fourth “ ...l 17,178 48

“ oo« “ Fifth  “ 1,511 30

“ oo« “  Bixth ‘L 5,844 97
— 355,145 52

FAIRMOUNT STATION.

By Repairs to machinery........coeeviiieiiiiinnniinnnnn. $1,366 44

Repairs to buildings and grounds..................... 336 85

Pumping water........ vovee veveiiiiniiiniiieiin 6 00
—_— 1,709 29

SPRING GARDEN STATION.

By Repairs to machinery.......ccooevveevinneiiiiiiaeninnn. $1,880 97

Repairs to boilers .....oooovveiiiiiiiiins iiviiiiinninns 1,744 03

Repairs to buildings and grounds............ceee..... 1,051 54

Pumping water R 127 50

Store-house .......ovvviveeieiinennninn. 44 43

—_— 4848 47
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BELMONT STATION.

Merchandise. Cr.
By Repairs to machinery.....ooovviiviiiiiiiinnn 8644 70
Repairs to boilers.............c..... e 257 30
Repairs to buildings and grounds.....ccovevveneeene. 434 83

RoOXBOROUGH STATION.

By Repairs to machinery....o.ovviiieiiiiiiiiin. $§379 55
Repairs to boilers..oiiiiin i, 38 81
Repairs to buildings and grounds..................... 17 62

Pumping water...cooveiveeeriiiiiiiiiiiee i cenees . 27 00
bl

C'neseyxvT HiLL STATION.

"By Repairs to machinery.......oooovviniennnin. R §228 22
Repuairs to hoilers............. 11 20
Pumping water. 27 00

MOUNT AIRY STATION.
By Repairs to machinery...ooocoveieieniinannn.. v e $301 o7
Repairs to boilers....oooviiiiiiiiii i v 27 61

FRrRANXKFORD STATION.

By Repairs to machinery....... ....... v $265 43
Repairs to boilers......ccooeevvininees 45 28
Repairs to buildings and grounds............c..e..... 170 33
Pumping water......coooovvviiiiiiiiinn vinieinnnens o 27 00

KENSINGTON STATION.

By Repairs to machinery........ccocvvviiivniicnianenn. $513 97
Repairs to hoilers.....oeeviiiiiiiiiininiiiininenennenns 47 56
Repairs to buildings and grounds............ccuuu.e. 9 27
Pumping water.........oooooiiiiniiiininnn, 96 00

Maix OFFICE.
By Supplies and repairs..........ccccvveireinnciinninnnnene. $391 05

CHERRY STREET SHOP.
By Supplies and repairs.......cooeeevviveniiieniniinnninen. $1,117 83
Extension 861 22

$1,336 83

462 98 ;

266 42

329 58

508 04

666 80

391 05

1,979 05
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GENERAL BUILDINGS AND GROUNDS.
Merchandise. ’ Cr.
By Supplies (Corinthian Reservoir) ..................... $13 52
— $13 52
WATER METERS.
By Supplies and repairs..........cccoiveriiniininnnnnnnn, $265 70
’ —_ 265 70
FixeEp PATTERNSs )
By Supplies and repairs.........ceeevrrvveeveeseeonnnnn, $947 21
—_ 947 21
DISTRIBUTION.
By Supplies and 1abor.............c.ccvevevvevrenennn, $466 73
. _— 466 73
FERRULES.
By Labor (on corporation cocks)........c.evuveeennn.... 846 95
_— 46 95
OLD METALS.
By 8ales .uiiuiiiiiie e e $671 66
: —_— 671 66
MACHINERY.
By Supplies, repairs and lal or (for shop) .............. $4,913 69
—— 4,913 69
$74,969 49
By Stock on hand January 1, 1886.........eeeeueeeevveveene oo 6,936 19
$31,905 68

67,071 05

Balance to Cr.....c..ceevvveneennen...... $14,834 6

INVENTORY, JANUARY 1, 1886.

3 6-inch stop cocks, at $25 00.....ccevverereeennnnnnn...... $75 00
5 12-inch stop cocks, at 45 00........ccecverrennnnne.... 225 00
2 3-inch square-top screws, O. S., at $2 25............. $4 50
2 4-inch «“ “ “4 2 2B, 4 50
.2 6-inch “ «“ “ 2 80uiinnnnnn, 5 00
13 10-inch “ « “ 450, ' 58 50
21 16-inch “ “ “ %6 50, 136 50
10 20-inch “ «“ “ « 8 2., 82 50
3 36-inch «“ “ “ €22 00............. 66. 00

$300 00

357 50
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33 4-inch square-top serews, N. S, at 2 25,
5 6-inch N «“ “oe 250

6 8-inch ¢ “

13 10-inch “ «“

9 12-inch ¢ “

4 16-inch “ «

2 20-inch “ “

7 30-inch “ «“

1 36-inch ¢ o

8 Barton stop screws, at 83.75

28  3-inch socket screws, at 51 50...cveveiiniiiniiinennnne.
25 4-inch ¢ “o« 150
57 6-inch ¢ “ 175
42 8-inch ¢ « 2
18 10-inch “

25 12-inch ¢ “

25 3-inch spindles, at §1

13 4-inch “ “ 1
47 6:inch “ “1

3 8-inch «“ “ o2

15 10-inch “ “ 2

25 12-inch “ “ 2

6 4-inch
23  6-inch
21 12-inch

10 16-inch 9
5 20-inch  “ 0 10 80
36 pairs single stop monkey legs, w. i., at $1 50........
22 pairs double stop monkey legs, c. i, at 3 25.........
76 cross heads and nuts, at $2 50......... cevvvieniennenn.
283 wood plugs, at H0 CtS..crvnirniieniiiiiiorenerinirenens
Finished parts of stop valves.....ccoocuiiiinneiiinirnennnan,
13 “

“ 6-inch three-way fire hydrants.........

3 4-inch fire hydrants, O. 8., at $28.00..................

3 4-inch fire hydrant cases, O. S,, at 87.50.............
35 plug monkeys, complete, at $3.25.........00eeruenune..
100 4-inch plug nuts, at 25 ctsueeeuiinieniiieniinnnes SRR
2 valve rods for three-way fire hydrants, at $1.50....
2«  « «“0.8, “ “ “ 80 cts...

$12 90
60 20
157 50
90 00
52 50

$54 00

71 50

190 00
141 50
89 40
50 21

76 50

355 00

241 50

73 10

596 61
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92 pure gum joint rings for 3-way fire hydr., at 65 cts.  $59 80
3 “ “ valves “o o« “ w8500, 15 00

121 « o« «“ “ 0.8, * «“  “$225 271225
— $596 90

778 lbs. iron forgings, at 10 cts......cueneeen.. ORI $77 80

2,039 lbs. finished brass castings, at 30 cts....... cee 611 70

8 hydrant keys, at $2.25....0ccccuiiiiinniiiiieiiinennens 18 00
120 caulking irons, at 50 CtS.........oveveviruneieiniienennee 60 00
3 gasket irons, at 50 CtS.....couvuiiiiniienniiiinniine, 150
28 flat and cape chisels, at 35 cts 9 80
22 handled cutters, at 60 cts.......cooeuvnriiriiirinnniiin. 13 20
15 handled diamond point cutters, at 75 cts....... ... 11 25
60 hand diamond point cutters, at 35 cts............... 21 00 ,
25 hand round nose cutters, at 35 ctS........vuuceeen. , 875
53 doz. S. hooks, at 75 cts...ceevee vevenrinnns reeeranne 39 75
75 lbs. malleable castings, at 7 cts... 5 25
2 sets gearing for derricK........ocuvviiniiinciiirinniennne 75 00
12 stub end straps, at $8.00.........cevuviiiiioiiinirannnnn. 96 00
237 brass ferrule plugs, at 50 cts.....cvvvvveniiniiinnennnn, " 118 50
— 1,167 50
1,025 ft. Jumber......vvvieiiiiiiiiiie e e, 875 37
14,114 lbs. wrought iron, at 2} cts.......... 317 57
1,756 1bs. cast steel, at 9 Cts......ovveuniinniieniininrnnnnen, 158 04
715 lbs. machinery steel, at 5 cts.....ccuueererennnnnnnn, 35 75
4,419 1lbs. brass castings (unfinished), at 14 cts......... 618 66
24,788 lbs. iron castings, at 1% c's....... 418 92
547 1bs. round rod brass, at 21 cts 114 87
60 lbs. brass spring wire, at 30 cts......ccveevunennnne. 18 00
1,620 lbs. pig lead, at 5 ctSucceverrerieinieinereinennerie e, 81 00
125 lbs. Babbitt metal, at 35 cts. 43 75
Bolts and nuts, washers, rivets, etc........ccoevuurieiiiennns 518 28
Hardware ......co.c.uuus N 138 09
Paints and oils 17 67
Oils and tallow 15 61 )
— 2,571 58
$6,936 19

ARTICLES MANUFACTURED DURING 1885.

18  4-inch stop cocks, at $22.00.......c...ceeuuenunene $396 00
5568 6-inch “ “ oo« 13,950 00
12 10-inch “ “ o« 480 00
385 12-inch oo« 1,575 00



$24,673 00

145 50

2,422 90

372 40
|
|

22 20-inch “ €4 095,000k eee e, $2,090 00
12 80-inch *© 0 189.00. i 2,268 00
10 36-inch “ 0 40360.00. e 3,600 00
64  4-inch screws, O. S, at $1.50. . 96 00
92 6-inch ¢ SR $) 161 00
18 10-inch % TN 40 50
2 20-inch ¢ N.S8, “ 825 16 50
58  G-inch spindles, at $1.50......ccccoeiiiiiniinin $87 00
26 10-inch  “ 22 i 58 50
37 cross heads, at 78 CtS..oeveieniiiencirnniiinniiinnns $27 75
200 stop monkey keys, at 25 cts. per dozen.......... 416
50 ¢ “  legs, c. i, at 81.50.......... 75 00
30 “ «“ “ w.i,at $3.25.... 97 50
633 frames and covers, 12,600 1bs., at .0169......... 2,138 54
41 extra covers, at $1.95..cooiiiiiiiiiiiiiiiiiinn 79 95
5 hat flanges, 4 x 20 inches, at $1.50................ $7 50
62 « “  6x20 ¢« 173 60
16 “ “  6x30 ¢ 0« 44 80
6 « “  8gx36 ¢« 0« 9 00
6 « “ 10x36 “ O« 10 50
8§ “ 12x16 ¢ ¢ 40 00
5 ¢ “ 12x20 “ 0« 25 00
6 « “« 12x36 «“ O« 30 00
4 ¢ “ 20x36 ¢« ¢ 32 00
106 O. S. 4-inch fire hydrants, at $28.00............. $2,968 00
310 No. 3—6-inch 3-way fire hydrants, at $34.25.. 10,617 00
25 No.4— “ “ “ “ “ $42.00.. 1,050 00
10 No.5— “ “ “ “ $44.50.. 445 00
220 O. 8. fire hydrant castings, at $7.50.............. 1,650 00
75% doz. S..hooks, at 75 cts. per dozZ.....cevureiieiennne " 56 75
38} doz. clevises, at 75 cts. per doz.........ccovmerienee 28 63
88 plug monkeys, at $3.25...cccceiiiiiliiininnnceenes 286 00
55} doz. plug monkey keys, at 25 cts. per doz....... 13 80
25 plug risers, at $2o.coeeiiiniiiiiinin 50 00
33 % valverods, at 75 Cts....ccoeeeriniiinnmennnne 24 75
18 % frost T CtSiiieeiiiiiiiiiiiiiiiniinns 13 50 -
18 wrenches, at $1.25....cceuuiniiiiiniiiiiiniin. 22 50

17,225 93



1,067 70

1,261 15

$47,580 58

48 flushing nozzles............ocoovveiiiiiiiiiiniinninnnn, $80 00
41 Jones couplings, at 84 00......cccoviiuurinnnnenas 164 00
32 fish traps, at $5.25.......ccoiiiiiiiiiiiiiiineeenn 168 00
23 4-inch bands, at 82 15 ...oiivieiiiiiiiiiinnnnes 49 45
165  6-inch «“ ¢ 333 25
13 10-inch ¢« ¢ 65 00
15 12-inch “ « 112 50
17 16-inch ¢ ¢ 170 00
15 20-inch ¢« ¢ 157 50
9 86-inch “ “ 180 00
48 $55 20
31 18 60
91 54 60
154 flat and cape chisels, at 35 cts..oovveeiniiennnee. 53 90
150 handled diamond point chisels, at 75 ets....... 112 50
100 hand “ “ “o“3Detsn... 35 00
50 handled gouges, at 60 cts 30 00
800 wood plugs, at 50 cts 400 00
9 large lead pots, at $4.00 36 00
20 medium lead pots, at $2.50......ccoiiiiiiiiiinninns 50 00
6 small lead pots, at $1.35.............ee. 310
20 hydrant keys, at $2.25......ccooiis iiiiiiiiinnll 5 00
b stop keys, at $5.25....icini i 26 25
372 brass ferrule plugs, at 50 ¢ts...eeeeeiiiiinnnnn.n. 186 00
6 furnaces, at 816.25.....covevvviiniiiiiiiiiiiinn. 97 50
12 striking hammers, at $1.75 .. 21 00
18 caulking ¢ 1000 18 00
6 sledge “ 225 e 13 50
PURCHASED ARTICLES SUPPLIED TO DISTRICTS.
270 gallons headlight oil, at 11 cts.......
139 “  lubricating oil, at 10} cts...
13 “  Jard oil, at 60 CtS...veverirnniieniniiiiiiiies e
58  bales GasKet.....ccuveerrunriruiiiiiuniiiiii e e eeanes
328% doz. bolts and nuts, at 75 cts. per doz...
612 1lbs. washers, at 5} cts.......cooeeuiieiennns .
8 doz. sledge handles, at 90 cts. per dozZ.......uveeeerierieeerinnenns
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6,7, doz. pick handles, at §1 30 per doz.....
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He

300

maul “ “90 ets. ¢
axe * “ 810 e et creneaes saaees
hammer ¢ CBOCS. ¥ e

1%« shovels, at 8892 per doz.
19 red lamps; at ST9.00 per doz. .o cvniiriniiniiinnnn .
1% axes, at $O.75 per doz. RN
505 joint rings, at 80 cts.iin... e e,

576 case holts, at 2 ¢is,

78 1bs. plug rivets, at 73 etse.oeiniiin i, e
49 plug valves, at 82.25........ e e e .
6 frost valves, at 30 etso, e

224 gland bolts, at 11 ets.ooeeiini.. e e

110 25
180
24 64

$,125 23

Stop-cocks, Frames and Covers, Fire-hydrants, Cases, etc., delivered
from Chcrry Street Shop during 1885, to the Purveyors Dlstrlcts.
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SURVEYS

FOR THE

FUTURE WATER SUPPLY

OF THE

CITY OF PIIILADELPIIIA.

——

ANNUAL REPORT OF PROGRESS
DURING 1885,

—— e —————

BY RUDOLPH HERING. C. E..

Ingineer in Charge.
———

Puinapernrira WaTer DEPARTMENT,
Mareh 27, 1586.

Corn. WirLLiam LubLow,
Chief Engineer :

Sir:—I have the honor to present to you the following
Annual Report of Progress of the Surveys for Future Water
Supply for the City of Philadelphia:

The topographical work covering the water-sheds of the
Perkiomen, Tohickon and Neshaminy creeks. and that for the
proposed aqueduct lines has been completed.

The sanitary surveys have likewise been finished, compri-
sing an examination of the entire Lehigh valley and of the
Delaware valley above Yardleyville, the lowest point from
which it would be feasible to obtain a good water supply.

(309)



310 REPORT ON FUTURE SUPPLY SURVEYS.

The hydrographic work comprising rainfall observations-and
stream zauging has heen continued in the Perkiomen, Tohickon
and Neshaminy valleys.  Low water gaugings were made of
the Delaware river at the Water Gap and at Point Pleasant,
and of the Lehigh river at White Ilaven, as during the pre-
vious years.

The office work has consisted in plotting the surveys, field
notes and observations, and in compiling and arranging the
information collected.  The large topographical maps of the
Perkiomen, Tohickon and Neshaminy water-sheds, and those
showing the numerous projected lines for aqueducts, are fin-
ished excepting a few of their titles and some tinting.

The rainfall over the arca investigated has been tabulated
and plotted on large charts in such a way as to allow of ready
comparison. The daily stream flow in the various creeks under
consideration has also been plotted, together with the rainfall
and temperature, to show their relation to it.

A general map has been prepared showing the locations of
the proposed agueducts: also a map of the drainage areas of
the Tehigh and Schuylkill rivers, and of the Delaware river
above Philadelphia, showing the density of population distrib-
uted over the same; also profiles of the proposed aqueducts to
Point Pleasant, to the Perkiomen, to the Delaware Water Gap
and to the Upper Lehigh river.

I can report with pleasure that the persons engaged in the
above work have exhibited much zeal and industry, and special
mention is due to Mr. F. L. Paddock and Mr. H. W. Sanborn,
who very efficiently conducted respectively the topographical
and hydrographic¢ branches of the investigation.

The following is a detailed account of the work done and
of the conclusions reached duving the year:

AQUEDUCTS.

The previous Annual Reports contain a detailed account of
the projected lines to the Perkiomen, to Point Pleasant, and to
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Portland near the Delaware Water Gap.  During the present
year the remaining projects have been worked up. They
comprise the following lines:

PIILADELPIIA TO YARDLEYVILLE.

Setting aside any future scheme that would depend on the
use of the tidal water of the Delaware river below Trenton,
because of the prospective if not present pollution from Tren-+
ton to Philadelphia, the river at Yardleyville, four miles above
Trenton, is the first point which presents favorable conditions
for a water intake. Tt is above tide water and above any ser-
- ious source of pollution even for a long future, as far as we
can judge at present, and the distance from the city is no
greater than to Trenton.

The elevation of the Delaware river at this point is but 10
feet above tide. The entire quantity of water must therefore
be raised by pumps. It would be difficult and very expensive
to build an aqueduct of masonry parallel with the river, and
for a considerable distance necessarily below the level of the
same, in order to bring the water from Yardleyville and to
pump it into the basins at Philadelphia. Such a scheme has
therefore not been considered—the water must be raised at
Yardleyville. The territory between this village and Phila-
delphia lies too low for an aqueduct of masonry that would
deliver into the city basins at the desired clevations. The
only feasible scheme therefore is to lay a pipe line which would
run full under pressure.

No topographical surveys existed of the country over which
the line passes. As it required more funds and time than
were available, to make a survey similar to those previously
made, only a careful reconnoissance was undertaken, the level-
ing being done with Aneroid barometers. An excellent verti-
cal base line was furnished by the Delaware and Bound Brook
Railroad which runs nearly parallel to the proposed pipe line,
and the map used was one published by the State Geological
Survey to ascale of 11 inches to the mile. Thirty-five square
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miles of area were thus surveved within five and a half days.
Readings were taken with sufficient frequency to allow of ten
feet contours to be drawn over the territory. Every two or
three hours a check was obtained by driving back to the rail-
road, noting the time and crror of the barometer, and then
distributing the same by an interpolating diagram according
to the times of observation.  Use was also made of the Abney
level.

The alignment was so arranged that but one summit and two
depressions are neeessary between the stand pipe at Yardley-
ville I1ill, and the Wentz Farm Basin.  The summit is about
six miles from the latter and near Walter's Run.  The depres-
sions are at the crossings of Pennypack and Neshaminy creeks.
The line is therefore a very favorable one.  Its total length is
20.76 miles.

In order to {ind the most economical number of pipes and
height of pumping, several trial estimates were made with
different gradients and sizes of pipes, and it was found that
four pipes, each five feet in diameter, would deliver the desired
(uantity most cconomiecally, and that the water should be
raised at Yardlevville to an elevation of two hundred and
twenty-cight feet above City Datum.

The length of force main is 2.22 miles, that of the delivery
main 18.54 miles, making the total length to the Wentz Farm
Basin 20.76 miles, with a mean hydraulic gradient of 0.06.54
foot per hundred feet.

The cost® of the aqueduct, delivering 210,000,000 gallons
per day is $8,845,665, to which should be added the cost of
the pumping plant, and, to compare with the gravity schemes,
also the capitalized cost of pumping the water into the aqueduct.

Estimating the cost of pumping 1,000,000 gallons one hun-
feet high at 85.00, the yearly cost of pumping would be
8R73,810: representing a sum if capitalized at four per cent.
for forty years of $17,294,054. To this should be added

#See detailed estimate, Appendix No. 2.



AQUEDUCTS. 313

$1,250,000, the estimated final cost of the pumping plant, etc.,
making a total of $27,390,519.

Among the advantages of this project could be mentioned
the fact that it would be necessary to lay no more pipes at
first than needed at once, and to increase their number as de-
sired, thus saving the interest on a large portion of the invest-
ment. A pipe line can also be more quickly built than a brick
aqueduct, and water could probably be had from Yardleyville
in less than two years after beginning the construction.

Among the disadvantages may be reckoned, besides the great
expense, also the fact that this project allows of no extension.
In case the water at Yardleyville hecomes impure the entire
line would have to be abandoned.

PurLapenpuia 1o New IHork.

Following up the Delaware river, we find New Hope to be
the next convenient place from which a water supply could be
obtained, the river having quite a fall at this point. Two
projects have been suggested, as follows:

1. Open Canal Scheme.—The required quantity of water
can be turned from the riverinto the Delaware Division Canal
and flow in it to Bristol. From this point to Frankford a new
channel would have to be dug, and the entire quantity of water
pumped at the terminus near Lardner’s Point. A profile and
sections were made of the present canal, based on data kindly
furnished to the department by Joseph S. Harris, Esq., Presi-
dent of the Lehigh Coal and Navigation Company.

Estimates were made for supplying 100 and 210 million
gallons daily at gradients of one foot and of one-half foot per
mile. The long levels on the present canal, one of which is
over ten miles, require considerable regrading to obtain the
fall necessary for the delivery of the above (uantities.  Widen-
ing would also be necessary, which requires a reconstructicn
of the bridges and Jocks, and an entirely new channel would
have to be built from Bristol to Larduner’s Point, a distance of
about 14 miles. 4

40
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The total length of the acqueduct would be 37.5 miles.  The
cost® of this project iy estimated as follows: (a) for supplying
100 million gallons per day, $4,994,664, to which must be
added 865,710,041, representing the capitalized cost of pump-
ing into the Wentz Farm Basin, inclading the plant, making
a total of $11.704705; (b) for supplying 210 million gallons
per day §6.232,953, to which must he added $13,766,085,
representing the capitalized cost of pumping, including the
plant, and making a total of F19.989.038.

To both of these estimates it is still necessary to add the
cost of purchasing the present canal, and the land damages
between New IHope and Philadelphia.

Among the projects that have been investigated, this one
has no marked advantages over the others.  Its disadvantages
ave as follows:

The artificial banks arve liable to be broken from numerous
causes, thereby cutting off the supply. The shallow depth of the
open channel is liable to cause the water to become very warm
during the summer months on its long course of over 37 miles,
thereby facilitating the development of low organic life. The
flat gradient and consequent slow velocity would not permit of
the adration secured in natural creeks or in large rivers. An
extreme cold winter might by the formation of ice seriously
decrcase the ordinary capacity of the channel.

2. Closed Aqueduct Scheme.—From Philadelphia to a point
near Pineville, the aqueduct would be identical with the one
running to Point Pleasant, as described in my last veport. It
there takes a northerly direction to near Ingham’s Spring,
passes through a gap Dbetween Buckingham and Solebury
mountains, and continuing in a northeasterly direction reaches
the Delaware river about one mile above New Ilope. This
branch line has 3,100 feet of tunncling, 4,000 feet of inverted
siphons, and 5,700 feet of pumping mains. It passes about fifty
feet ahove Ingham’s Spring, and has a stand-pipe about one mile

#xce detailed estimate, Appendix No. 2.
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and a half northwest of New Ilope, to which the water would
have to be pumped.

The total length of the aqueduct from the proposed basin at
Twelfth street and Olney avenue, in Philadelphia, is 28.54
miles. The cost* is estimated at $6,367,224, to which must
be added the cost of the pumping plant and the capitalized
cost of pumping 210 million gallons daily, amounting to
$14,752,201. The total cost of this project is therefore
$21,119,425.

This project allows the water from the Neshaminy creck to
be collected and delivered into the aqueduct by gravity. The
cost of collecting the same, and the available amount have not
yet been ascertained. It is therefore impossible at present
to state how much it would reduce the total cost.

There are no marked advantages to be gained by adopting
this scheme over others. A disadvantage exists in the fact
that a considerable portion of the aqueduct would have to be
abandoned when an extension to a point further up the river
is found .to be necessary.

PHILADELPHIA T0O LUMBERVILLE.

Above New Hope the next practicable point from which the
Delaware water may be taken is at Lumberville. The aqueduct
to this point was described in my last report. Its location has
since been revised and slightly altered. Its length from the
proposed basin at Olney avenuc and Twelfth street, in Phila-
delphia, is now 30.57 miles, and its cost™ is $6,720,147.

The cost of the pumping plant and the capitalized cost of
pnmaping 210 million gallons per day are $13,538,520; the
total cost of the project is therefore $20,258,667.

This project likewise allows the water from the Neshaminy
creek to be collected into the aqueduct. When the cost of
storing the same has been determined, it will be possible to

#See Appendix No, 2.
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state the reduction which might be made from the above figures
in case this water is to be used.

The principal advantage of Lumberville as a point from
which a future water supply may be obtained, lies in the cir-
cumstance that the aqueduct to this point would be useful for
all time, as it is on the direct line to the Blue Mountains,
whence the supply for Philadelphia must ultimately be taken,
and in the fact that it is the nearest point on this line where a
satisfactory supply may be obtained at present.

No objections can he made to this scheme except that it is
more expensive than others vet to be named.

PHILADELPIITA To POINT PLEASANT.

By continuing the aqueduct just described, a few miles fur-
ther up the Delaware river, we gain the advantage of reducing
the height of pumpage from 162 to 145 feet, and also of sccur-
ing the water from the Tohickon ereck, which may be stored
and made to flow into the aqueduet by gravity, as mentioned in
previous reports. If we do not make use of the latter, but
pump the entire quantity of water required from the river, we
obtaiu the following figures:

The length of the agqueduet would be 32.9 miles, starting
at the proposed hasin at Olney avenue. The cost* is esti-
mated at $7,373,559. The cost of the pumping plant and
and the capitalized cost of pumping 210 million gallons per
- day, is $12,248,984,  The total cost would therefore be
$19,622,543.

If the Tohickon wateris utilized this cost may be consider-
ably reduced, and another reduction would be possible, if the
Neshaminy water is also stored and turned into the aqueduct.
In neither case however have the necessary data yet been ob-
tained to enable the amount of *his reduction to be stated.
The aqueduct would he slightly lengthened to 33.9 miles, and
its cost® would he increased to $7,386,009.

The advantages are the same as those given for the Lum-

* See Appendix No. 2,
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berville scheme, with the additional one that it is less expen-
sive owing to the decreased height of pumping, and also that
the Tohickon water could be used. On the other hand there-
are no objectionable features, unless it be found, in a final
comparison which is made after the cost of storage has been
computed, that it is more expensive than other projects.

PoiNt PLEASANT To THE BLUE MOUNTAINS.

When the Declaware water at Point Pleasant has become
sufficiently polluted to demand an extension of the aqueduct, it
would probably be best to go at least as far as Portland, near
the Delaware Water Gap, at which point the aqueduct reaches
the level of the river and can receive its water without requir-
ing pumping. In the last report this aqueduct was fully de-
scribed. A revision of the line has determined its length to be
47.20 miles, and its cost $11,142,052.

When this extension is desired, or at some period there-
after, it might be found that the sewage entering the Delaware
river from cities and settlements above Portland, such as.
Stroudsburg. Port Jervis, etc., is sufficiently suspicious to
warrant an additional expense to guard against any danger
therefrom; then a final project presents itself, namely, the-
continuation of the aqueduct to the streams of the moun-
tainous region of Monroe and Pike Counties, which have an
exceedingly sparse population, and offer no inducements to its
future increase, from the absence of mineral wealth and of
facilities for agriculture. The territory available for furnish-
ing the city with water by means of this aqueduct, which
would run as far as Bushkill, is about 440 square miles, and
with the aid of a sufficient number of storage dams, could
supply the city with as much as 400,000,000 gallons per day.

The cost* of the aqueduct from Portland to the Water Gap,
with extensions to beyond Stroudsburg and Bushkill, furnish--
ing 210,000,000 gallons per day, is estimated at $2,954,497,
their aggregate lengths being 22.79 miles.

*See Appendix No. 2.
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The advantage of this extension to hevond the Blue Moun-
tains is to be found in the excellence of the water which can
be secured by it.  No hetter sonree of supply can be found in
Eastern Pennsyvlvania.  The ohjections are, the great cost of
the necessary aqueducts and dams.

Puinapnerriuty to PerkioMeNy CREEK.

The Blue Mountains can he reached with about the same
length of aqueduct by a line passing through the valley of the
Perkiomen ('reck to the Lehigh River.  And several schemes
present themselves in connection with this line.  Inmy previ-
ous reports a detailed account was given of the aqueduct lines
run hetween Philadelphia and the Perkiomen. During the
year further studies were made with the following results:

No more time was spent in making cither a location or an
estimate for an aqueduct by the way of Evansburg, for which
a survey had previously heen made and plotted, because it be-
came cvident that the line would be much more expensive than
the onc adopted.  The Wissahickon alternate, via Gwynedd,
was also laid aside on account of its expense, if built at the
gradient adopted. :

The projected terminus near Salford’s Station was abandoned
as it was found that a dam at this point would not be economi-
cal. It was placed near Frederick Station instead, on the
assumption that a dam be built at the gorge above Schwenks-
ville to store the water both of the DPerkiomen and of West
Swamp Creck.

The length of the aqueduct from the Cambria basin in Phil-
adelphia to this point is 26.69 miles, and the cost* is estimated
at $6,534, 230. The detailed location of almost the entire
line is already described in the report for 1883.

The results of the topographical surveys and compilation of
statistics show that the water of the West Swamp and Macoby
creeks and of the North-East Branch was not as desirable,

*Sce Appendix No. 2.
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although fairly good, as the water from the main Perkiomen
and East Swamp creeks.

It was therefore thought well to estimate for an extension of
the aqueduct to Green Lane, limiting the supply to the latter
two creeks only. The length from the Cambria basin to Green
Lane is 82.29 miles, and the cost* is estimated at $7,164,458.

The advantage of the Perkiomen scheme lies in the fact that
all the water is received into the aqueduct by gravity. Whether
the cost of storing the water in sufficient quantities to furnish
the required supply, will be greater than the cost of securing
the same amount by pumping at other points, is still to be as-
certained. Among the disadvantages might be reckoned the
dependency upon stored water alone, which under certain con-
ditions does not preserve its original purity. This ohjection
could perhaps be made to the storing of water in the lower
areas of the West Swamp Creek and North-East Branch, drain-
ing large agricultural areas ; but not to the higher reservoirs
fed from the southern slope of the South Mountain and from a
territory which to a large extent is uncultivated and wooded.

PERKIOMEN CREEK TO THE BLUE MOUNTAINS.

The amount of water available from the entire Perkiomen
water shed has not yet been definitely ascertained, yet it will
not fall far short of 200 million gallons per day. The amount
at Green Lane including the East Swamp Creek would proba-
bly give about 100 million gallons per day. The remaining
quantity, on'the basis of a supply of 210 million gallons per day,
would have to be obtained elsewhere, and the only suitable lo-
cality lies in the Lehigh Valley north of the Blue Mountains.

As mentioned in my last report a survey and reconnaissance
were made to determine the feasibility and cost of an aqueduct
connecting the Perkiomen with the upper Lehigh Valley.
During the present year the notes were plotted, the location
for an aqueduct determined and an estimate of cost made.

*See Appendix No. 2.
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At Treichlersville, a small village situated on the Perkiomen
Creck at the foot of the southern slope of the South Mountain,
and at an elevation of four hundred feet above city datum, it
was found that an aqueduct could be started which would dis-
charge the water from the upper Lehigh river into the Perkio-
men Creek. A tuunel throngh the South Mountain leads at
once into the Lehigh water shed.  On a comparatively direct
line the aqueduct passes near Millerstown and Crackersport to:
a point ncar Ironton, where two alternates diverge, the better
one of which has not vet been determined ; one takes a north-
easterly direction towards Whitehall and follows the Lehigh
River, crossing it at Kuntz's Dam.  The other takes an almost.
direct northerly course, crossing the* river about a mile below
Slatington : from this point the aqueduct follows the eastern
side, and after passing the Lehigh Gap crosses the Aquanchi-
cola Creek, and four and three quarter miles further up, near
Weissport, also the Big Creek. These two affluents of the
Lehigh river, lying between the Pocono and Blue Mountain
ranges, and together having a water shed of about 170 square
miles could furnish, with the aid of storage reservoirs, at least
130 million gallons per day of excellent water.

The length of an aqueduct from Treichlersville to Big Creek
is 83.47 miles, and the cost* is estimated at $5,837,757.

The capacity of the aqueduct is assumed to be 130 million
gallons per day, intended to supplement the supply from
the upper Perkiomen. The gradient from Treichlersville to-
Big Creck is one foot in two thousand feet, and the size is 8
feet in diameter. Should this aqueduct be built, it would of
course be more economical to make it larger, and provide for a
correspondingly larger supply from further up the river. The-
above size was assumed simply for the purpose of a fair com-
parison.

An extension of the aqueduct up the river from Big Creek
to White Haven is quite feasible, and it would enable water to

e

*See Appendix No. 2,
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be drawn from a still hetter territory. An estimate of cost
shows that an aqueduct, 22.15 miles long and 8 feet in diamerter,
with a capacity of 130 million gallons per day, would cost
$4,786,844.*

The entire (uantity of water available from the head waters
of the Lehigh River, north ot the Blue Mountains and east of
the river, can, by establishing storage reservoirs, be increased
to over 450 million gallons per day.

The advantages of obtaining a supply from this source would
be the same as those mentioned in conncection with a supply
from the upper Delaware. The water is most excellent, and
from the fact that there ave no inducememts to cither manu-
facture or agriculture, it ix bound to remain =0 indefinitely.
The disadvantages of the scheme are mainly the damages
resulting from a serious diminution in the flow of the river.

I have appended a table giving the principal dimensions of
the different aqueducts, their capacity, and cost; also, one
giving the cost of pumping for the projects depending on the
water from the Delaware River, below the Water Gap. The cap-
italized cost of pumping, given in the last column, added to the
cost of the pumping plant, is to be compared with the cost of
storing the nccessary quantity of water in the smaller water
sheds under consideration, in order to furnish a uniform supply
of the desived (uantity. This cost is to he ascertained during
the present year.

The estimates were hased on a careful caleulation of the re-
spective quantities of material and amount of labor required.

The prices were assumed at present rates for similar work.
In adding a percentage for contingencies a different assumption
was made for different lines, depending on the degree of ac-
curacy of the data available in each case. The cost of the in-
verted syphons was based on a supply of 100 million gallons
per day, this being the quantity probably required at first; the
additional pipes would be laid as needed. 4

*See Appendix No. 2.
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TOPOGRAPILY OF GENERAL WATER-SHEDS.

During the past year the Surveys of the Perkiomen, To-
hickon and Neshaminy Water Rheds were eompleted. It was
thought desirable to have also a reconnaissance made with
Aneroid barometers of the entire mountainous region north of
the Blue Mountains and between the Lehigh and Delaware
Rivers.  But there was insufficient time left for the purpose.
The only section surveyed in this manner was a portion of the
Upper Lehigh Valley, which was reported upon in 1883,

The topography of the Perkiomen and adjoining water sheds
was plotted on large maps in the manner previously mentioned.
During the year they were tinted to show their features with
more distinetness.  The roads were colored yellow, the tim-
bered arcax received a green tint, the huildings were shown in
red and the streams in blue.  They are at present finished ex-
cepting a few of the titles.  These maps cover over 446 square
miles of territory in Bucks, Montgomery and Lehigh Counties.
They are plotted to a scale of 400 feet to one inch, contain
contours ten feet apart and show all roads, buildings, ete., with
considerable accuracy. They will therefore form a valuable
contribution to the survey of the State. The maps of the
Geological Survey, covering a portion of the Perkiomen Val-
ley, were mounted and tinted to correspond with our own.
The scale of these is only 1,600 feet to one inch.

All these maps were reduced by photography to the scale of
11 inches per mile, preparatory to making a general topo-
graphical map extending from Philadelphia to the northern
part of Bucks County, and measuring about six feet square.
A preliminary map was made by simply mounting the photo-
graphic prints and carefully adjusting them to the lines of lati-
itude and longitude, to avoid errors from irregular shrinking.

A map has been started to show the available collecting
areas north of the Blue Mountains. The existing maps and
surveys were found to be so erroneous that considerable diffi-
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culty was experienced in joining them. The map as at present
laid out is based upon the best attainable data. The Aneroid
survey over a portion of the territory will enable contour lines
to be drawn upon the same.

From the large maps the desirable statistics have been col-
lated. The arcas were divided into such as were cultivated
and improved, including the roads, villages, etc., and into such
as were untillable and covered with forests.  The highest and
lowest elevations were noted and a mean elevation for the water
shed computed. The U. 8. Census enumeration for the Coun-
ties and Townships was used to get the average population per
house, and by counting the nunber of buildings in each water
shed the distribution of the population residing thercon was
estimated.

It is probable that the results obtained from the maps of the
Geological Survey, covering the Upper Perkiomen Valley,
give a slight excess of population, because no distinction had
been made between houses and barns, which probably caused the
latter to be sometimes counted in with the former. The vil-
lages and their separate population were recorded, as well as
the length of railroads and public roads, and the number and
kind of manufactorics on each water shed.

A recapitulation from these tables is appended. The per-
centage of the untillable and wooded arcas allows of a dedue-
tion regarding the quality of the water. It is clearly shown
why such streams as the Upper Perkiomen and Tohickon,
having a large percentage of untillable ground do not get very
turbid after storms, and clear up much quicker than the others.
The population also varies, as might be expected, directly with
the percentage of cultivated and improved areas. A judgment
of the relative superiority of the different water sheds, from a
sanitary point of view, is therefore materially aided by a com-
parison of the results given in these tables.

Another compilation is being made, in which the featurgs
governing the relation of rainfall and stream flow have been
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grouped.  The water shads were divided into belts, the
first one comprising all the territory Dbetween 0 and 200
feet above city datum, the sccond, that between 200 and 400
feet above the same, the third, that between 400 and 600 feet
and so on.  On each one the topographical characteristics
were noted, such as the arcas of roads from which the water
flows oft most rapidly, and the arcas cultivated as well as those
wooded or untillable. A division wax also made separating
these areas into =uch as have an average slope of less than two
feet per hundred, into such as have one hetween two feet and
twenty feet per hundred and finally into such as have a slope
of more than twenty feet per hundred. By means of this
compilation a more definite relation between rainfall and
stream-flow may he obtained than would otherwise be pos-
sible, a question which comes into prominence when a large
number of storage basins are contemplated, such as would be
required for the use of the water from the areas under con-
sideration.

During the past year but little time was available for the
final part of the investigation, namely, the cost of storing water
in the different water sheds.  The caleulations for the stream-
flow had not heen completed, and any conclusion hefore such
completion, must necessarily have been based on assumptions.
The stream-flows are now nearly computed, and the storage
capacity of the various proposed sites for reservoirs, and the
cost of storage, are being determined.

SANITARY SURVEY.

The investigation of the sanitary features of the water sheds.
was continued by Mr. Barber, whose report is appended. It
covers the whole Delaware Valley above Point Pleasant, and
thus completes this branch of the investigation. It includes
also a description of the valley between Point Pleasant and
Yardleyville, in consideration of the scheme for pumping from
the latter point. There are but few notable sources of con-
tamination in this portion of the valley, yet the amount of
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pollution is considerable from Lambertville, only nine miles
above Yardleyville, having a population of over 4,000 and
also extensive manufactories. Trenton takes its supply from
the Delaware River four miles below Yardleyville, and the
water is generally considered very satisfactory, though in the
spring of 1883, and at the same season in several preceding
years, there was general complaint of a fishy taste and smell,
quite offensive to many. No satisfactory investigation of this
trouble was ever made.

Mr. Barber’s work consisted chiefly of an investigation of
the pollution of the streams, especially by manufactory refuse
and the domestic sewage of towns. The report follows the
river up from Point Pleasant, and goes back into the country
to almost all villages having a population of over 500, and
many smaller ones, gives their present estimated population,
and states their location and other peculiarities affecting the
extent of the river pollution caused by them. At the end is
a list of all villages and towns of over 200 population, with
their distance above the nearest proposed point of supply.

A map has also been prepared to accompany this report,
and is appended, showing the distribution of population
throughout the entire area drained by the Schuylkill and
Delawar. above Philadelphia.

The whole population of the Delaware water shed above
Point Pleasant, including the Lehigh. as compiled by Mr.
Barber (from the United States Census, corrccted by local
estimates and consideration of the causes affecting an increase
or decrease since the last enumeration), is 399,150, of which
58,365 are in New Jersey and 79,400 in New York. The
area being 6,793 square miles, the number of inhabitants per
square mile is less than 59, against 176 per square mile in the
Schuylkill water shed.

The report shows the river to be quite free from gross pol-
lution for 25 miles above Point Pleasant, having no large
towns near it, and none in that portion of its water-shed, ex-
cept Hackettstown, N. J., 46 miles above Peint Pleasant, and
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Washington, N. J., 35 miles above—too far distant to produce
any perceptible effect in the quality of the water at the pro-
posed point of supply.  Morcover the character of the river
is such as to secure extensive purification of sewage received
above, in its flow of 25 miles over a broad rocky bed, with a
fall of 84 feet.

The lower Lehigh river isx the source of the most exten-
sive pollution hy domestic and manufactory sewage in the whole
Delaware water-shed, chiefly from the towns of Easton, Bethle-
hem and Allentown. having a total population of about 50,000.
Although these towns are as yet almost entirely without sew-
ers, their natural facilities for surface and under drainage are
so good that a great amount of organic waste must necessarily
reach the river.  Manufacturing villages continue at frequent
intervals all the way to Mauch Chunk, 45 miles above the
mouth of the Lehigh. a town of nearly 4,000 inhabitants, most
of whom have complete sewerage to the river. At and above
Mauch Chunk several tributaries from the coal regions enter
the Lehigh, bringing sulphuric acid from the mines and con-
siderable sewage from the mining population, which is quite
dense in several places. The tributaries from the west con-
tinue unsuitable for domestic water supply to above White
ITaven, 68 miles from the mouth of the Lehigh. Above that
point the whole water-shed is not surpassed by any territory
available as a source of supply for Philadelphia, having almost
no population except in a few scattered hamlets, being unfit
for agriculture or even grazing, and having no mineral resources
or other inducements.  Without doubt this region will remain
for generations essentially in its present condition. The tribu-
taries from the east below White Haven as far down as the
Blue Ridge are also of excellent character, affording in all an
area of about 542 square miles, with a population of only
10,000, or about 18 to the square mile.

Although the Lehigh river below White Haven is polluted
to such an extent as to make it an undesirable supply of itself,
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its water becomes so purified by its long flow and the fre-
quent accessions of purer tributaries, and again to a much
greater degree after mixing with the larger volumne of the
Delaware River and flowing in its broad and shallow channel
between Easton and Point Pleasant, that the water at the latter
point is of great purity and would probably prove satisfactory
in quality for many years. Moreover when the volume of the
Lehigh river is smallest and the amount of sewage proportion-
ately largest, the Delaware canal receives probably fully one-
third of the water of the Lehigh, and of this third carries
about one-half past Point Pleasant.

But the lower Lehigh Valley is bound to increase rapidly in -
population on account of being one of the most important path-
ways to the coal regions, and the time will come sooner or
later when the Delaware river below the Lehigh will hecome
unfit for a domestic water supply. '

Between Point Pleasant and the Water Gap Mr. Barber's
report shows but little pollution except in the towns of Belvi-
dere, N. J., and Bangor, Pa. The former is decreasing in
population (now 1750) but the latter (population 2500) has had
a rapid growth, and seems likely to increase, being one of the
principal centres of the slate quarrying industry.

With the exception of Stroudsburg and a few miles around
it the Delaware for more than forty miles above the Blue
Mountains drains a water-shed as fine as that of the Upper
Lehigh, and with the further exception of the town of
Honesdale and the aggregation of population about it, the
whole remaining portion of the water-shed in Pennsylvania is
exceedingly well fitted for the supply of water of a high degree
of purity.

In New York State the only town giving any considerable
pollution to the Delaware, is Port Jervis, 50 miles above the
lowest proposed terminus of the gravity aqueduct. The 2,623
squarc miles in New York have an average population of less
than 31 each, or without Port Jervis less than 27 per square
mile. The upper portion of the water shed in New York,
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heing a tolerably good farming country, is destined to increase
in population, and the time may come when the water of the
Delaware. at the Water Gap, will be unsatisfactory for domes-
tic purposes.  There will still remain, however, as already
mentioned, an arca of about 440 square miles of mountain-
ous country in Monroe and Pike Counties, Pa., having at
present a population of only 11.06G0, or 25 per square mile,
which conld be utilized for a supply sufficient for domestic
purposes when the Delaware river itself at that point becomes
unfit.  Thix area possesses little, if any inducements to any
considerable inerease of population. espeeially the higher part
drained by Bushkill Creck.

HYDROGRAPIIC WORK.

The Hydrographic work was continued in charge of Mr. H.
W. Ranborn. It consisted in measuring the amount of rain-
fall on the areas to be investigated. the daily flow of the
creeks traversing them. also the minimum flows of the Dela-
ware and Lehigh rivers and the amount of rain water from
storms flowing oft small arcas having different surface charac-
tevisties, all of which was a continnation of the work of the
previous year.

Raxy Faun.

No changes were made during the year in the location or
number of ramn gauges. The observations were continued
without interruption. and furnish at present a continuous
series extending over a period of more than two years. Ap-
pended is a table giving the monthly precipitations up to
December 1885, in Philadelphia and in the Schuylkill, Per-
kiomen, Delaware, Tohickon, and Neshaminy Valleys. The
localities are grouped in a manner showing, as nearly as possi-
ble. the amount of rain falling on each water shed. All of
the observations are compared with those taken by the United
States signal officer in Philadelphia, a column of differcnces
being added for every station.
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Annual Totals are given showing both the actual amounts
in inches that fell and also the percentages as compared with
the amounts recorded at the United States Signal Service Sta-
tion in Philadelphia. At the bottom of the table the obser-
vations of the three years ending December 1885 are aver-
aged, the results being given in inches and percentages. The
continuation of these observations for a greater number of
-years will of course vary these averages and show the relation
of the rain fall at the different stations with more and more
accuracy. Already the present results show with some defi-
niteness that, for instance, while in the Perkiomen water shed
the rain fall is materially greater than at the Signal Service
Station in Philadelphia, yet it is not as great as estimated for
the Perkiomen project by the Commission of Experts in their
report in 1875. .

There is also appended a table showing the results obtained
by the automatic gauges during a few of .the most violent
storms of the ycar, similar to the one appended to my last
report.

The rain fall observations of the previous vears have all
been plotted on large charts in a manner which facilitates a
comparison with regard to the amounts that fell in neighboring
localities and with regard to the duration, extension and in-
tensity of the storms.

The observations taken for the purpose of ascertaining the
amounts of rainwater flowing oft areas having different sur-
face characteristics were discontinued in the fall. The de-
ductions from the same have not vet been made.

StrEAM Frow.

During the year gaugings were made at the following points,
according to the methods specified in previous reports. The
Perkiomen Creck was gauged at Frederick, the West Swamp
Creek at Zieglersville, the North East Branch near Schwenks-
ville. The observations were taken by Mr. George W. Wood.

42
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The Big and Little Neshaminy Crecks were gauged at the
Forks and the Mill Creek above Rush Valley by Mr. J. G.
Ililsman.  The Tohickon was gauged at Point Pleasant by
Mr. R. C. Stover.

During the summer months weir measurements were made
at the West Swamp, Big Neshaminy, Mill and Tohickon
Crecks.

Nunierous meter measurements were made on all the streams
under observation.

Early in the fall meter measurenients were also made of the
minimum Hows in the Delaware River at the Water Gap and
at Point Pleasant and of the Lehigh River at White Iaven,
the results of which are given in the appended table.

Owing to a decided change in the bed of the Tohickon
Creck at the gauge, it was found necessary to select a new
location for the same. The importance of the Tohickon im
connection with a supply from Point Pleasant, made it advis-
able to establish a permanent gange, at a point where no changes
in the bed would e likely to occur. The automatic gauge is
placed at this point when the weir is not used.

The obscrvations made on the streams since the beginning
of the work, have been compiled and the daily flows are nearly
all computed, excepting the Little Neshaminy, the West
Swamyp, North East Branch and Macoby Creeks. It is not
yet possible therefore to give the final results for any stream.
As far as caleulated they are plotted upon large charts, the
ordinates vepresenting the daily flows in million gallons per
day and cubic feet per sccond. Each chart contains the an-
nual record for one stream.

In order to better understand the relation of the flows to the
rain fall and temperature, the former as deduced from the
nearcst points of observation, and the average daily temper-
ature at Philadelphia, are plotted immediately under the same.
The effects both of a long period of hot weather on the amount.
of water flowing off after a sudden rain fall and of a thaw
during the winter, are clearly indicated and the relations can be
measured.
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PARTIES ENGAGED ON THE WORK.

The following is a list of the persons engaged during 1885,
with time of service:

Mr.
Mr.
Mr.
Mr.
Mr.
Mr.
Mr.
Mr.
Mr.
Mr.

Mr.

Mr.
Mr.
Mr.
Mr.
Mr.

Mr.

Engineering Work.
F. L. Paddock, Principal Assistant, whole year.
Harvey Linton, Assistant, whole year.
II. W. Sanborn. Assistant, whole year.
George B. Mifflin, \ssistant, whole year.
W. II. Forsythe, :\ssistant, until December 1.
Kenneth Allen, Assistant, until Decemher 1.
W. E. Parker, Sub-.Assistant, whole vear.
C. E. Taylor, Sub-Assistant, until December 1.
G. 8. Cheyney, Sub-Assistant, until November 1.
II. A. Schofield, Rodman, whole year.
Amasa Ely, Rodman, until November 1.
William 8. Gleim, Rodman, until June 1.
A. E. Miller, Rodman, whole year.
J. G. Hilsman, Stream Gauger, whole year.
George W. Wood, Stream Gauger, from May 1.
R. C. Stover, Stream Gauger, whole year.

Special Work.
Dana C. Barber, Sanitary Surveyor.

Rain-Gauge Observers.

Dr. J. A. Roth, Seisholtzville, Pa., whole year.

Mr.
Mr.

J. II. Steltz, Green Lane, Pa., whole year.
Edwin Heavner, Ottsville, Pa., whole year.

Dr. C. D. Fretz, Sellersville, Pa., whole year.

Mr.
Mr.
Mr.
Mr.

H. L. Shull, Lansdale, Pa., whole year.
Thomas Walton, Doylestown, Pa., whole year.
Manassas Bean, Frederick, Pa., until May 1.
George W. Wood, Frederick, Pa., from May 1.

Mr. J. G. Hilsman, Rush Valley, Pa., whole year.
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In addition to these paid observers, we are indebted to the
following persons who have kindly furnished us with rain-fall
records :

General W. B. Hazen, Chief Signal Officer, Washington.

Sergeant C. M. Kitchell, U. 8. Signal Service, Philadel-
phia.

Sergeant L. M. Dey, U. 8. Signal Service, Philadelphia.

Mr. E. F. Smith, Chief Engincer Canals, Reading, Pa.

My, Thomas J. Beans, Burlington, N. J.

My, Charles Moore, Pottstown. Pa.

Mr. 8. B. Lehman, Lebanon. Pa.

Mr. Milnor Gillingham, IFalsington, Pa.

Mr. M. McNeill, Princeton, N. J.

Mr. II. II. Heacock, Quakertown. Pa,

Miss Emily Kent, Phillipshurg, N. J.

Prof. S. J. Coffin, Easton, a.

Dr. J. C. Green. West Chester, Pa.

Mzr. Thomas Mechan, Germantown, Pa.

Pennsylvania Hospital, Philadelphia, Pa.

WORK REMAINING TO BE DONE.

To complete the investigation as marked out in the previous
reports, the following work stili remains to be done:
Completion of the computations, ete., for the stream flows
in the Perkiomen, Tohickon, and Neshaminy Valleys.
Computation of the storage capacities in each valley and:
estimation of the cost of storage, including dams, land dam-
ages, otc.
Final report, including maps, charts, recapitulations, and
tables to accompany the samc.
Respectfully,
RUDOLPH HERING,
Engineer in Charge of Surveys.
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Appendix No. 1.—Report on Sanitary Surveys, and Re-
port on Storm of February 11.

Appendix No. Z.—Estimated cost of Aqueducts.

Appendix No. 3.—Miscellancous tables :

Table giving avcas, elevations, and population on the To-
hickon, Neshaminy and Perkiomen watersheds.

Table giving the population on the proposed collecting areas.

Table showing the minimum flow of the Delaware and Le-
high rivers in the yvears 1883, "84 and "85. '

Table showing monthly precipitation in Philadelphia and in
the Schuylkill, Perkiomen, Delaware, Tohickon, and Nesh-
aminy Valleys.

Table showing the intensity of rain fall during heavy showers.

Table showing the capacity and cost of aqueducts from the
city termini to the different intakes.

Table showing total cost of supply from Delaware river by
pumping.

Table showing the cost of pumpage from the Delaware river
at Lardner’s Point. Yardleyville, New Hope, Lumberville, and
Point Pleasant.

Appendix No. +.—

Map showing proposed lines of aqueducts from the Delaware
and Lehigh rivers and Perkiomen creek ; also, available water-
sheds of the Neshaminy, Tohickon, and Perkiomen creeks, and
of certain tributaries of the Delaware and Lehigh vivers north
of the Blue Mountains.

Map showing the watersheds of the Delaware, Schuylkill,
and Lehigh rivers, with the distribution of the population.

Profiles of proposed aqueduct lines from Philadelphia to
Perkiomen creek and Point Pleasant, and profiles showing
their extension respectively to the upper Lehigh and upper
Delaware rivers.

r
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APPENDIX II.

ESTIMATED COST OF AQUEDUCTS.

*——o

Prarive SUPPLY.

Estimated cost of Delaware Aqueduct, from Wentz Farm
Basin, Philadelphia, to Yardleyville, Dclaware River; four
iron pipes, each 5 feet in diameter; length, 20.76 niles;

capacity, 210,000,000 gallons per day.

1,272,935  cubic yvards excavation, at 50 cents........o.....
100,802 cubic yards borrowed material, at 50 cents.....

391,248,610 pounds ironin pipes, at 14 cents..... weeeeen.en.
438,400 lineal feet pipe laid, at $S1.48.....ceveeieeninnn..
856.4 cubic yards cut stone masonry, at $40............
9,095.1 cubic yards rubble stone masonry, at S7........
180.5 cubic yards brick laid, at S11......ccoeviiiinnnns
233.2 cubic yards concrete, at $5.50............
28,170 pounds iron in buckle plate, at 4 cents.........
138,943 pounds iron I beams, at 4 cents........coeueveenne.
2 stand PIPes, .. ceieiiiii
Add 20 per cent. for contingencies...............
Pumping plant.......eeiviniiiineninniennnn
Capitalized cost of pumping......ccoeeeuvuneinanee

£635,467 50
50,401 00
5,868,729 15
648,832 00
34,256 00
63,665 70
1,985 50
1,282 60
1,126 80
5,557 72
60,000 00

7,371,303 97
1,474,260 79

$8,845,564 76
1,250,000 00
17,294,954 33

27,390,519 09

Land damages....c.coeeeviviiniiiniiiiiiiininninnnn.



ESTIMATED COST OF AQUEDUCTS. 335

PumpriNG StprLy.

Estimated cost of Delaware Division Canal Project from
Receiving Basin at Lardner’s Point, Philadelphia, to Lime-
stone Rift (above New Hope), Delaware River; length, 37.5
miles ; capacity of new canal, 100,000,000 gallons per day.

438,400
1,717,926
365,000
89,874
36,500

8

29

95

1,000

New Receiving Basin at Lardner’s Point......  $500,000 00

Diversion of Wissinoming Creek....... ......... 25,000 00
cubic yards rock excavation, at 81............... 438,400 00
cubic yards earth excavation, at 40 cents...... 747,170 40
cubic yards borrowed material, at 50 cents.... 182,500 00
cubic yards masonry, at $7........ccoviiiiiiinnn. 629,118 00
cubic yards paving, at $2....c..oiiiiiiiiiiniinn. 73,000 00
aqueduct bridges over streams..............couuie 454,837 00
bridges to convey streams over new canal....... 143,115 00
ALOP.eveiiiiiiiee e e 4,480 00
road and farm bridges.... 237,000 00
Intercepting SEWerS.....covueeviuveiiieiiieennennnen. 195,000 00
lineal feet canal covering..........ccccevunnncn 500,000 00
Additional masonry. 12,600 00
Dam across Delaware River at Limestone Rift 20,000 00

$4,162,220 40
Add 20 per cent. for contingencies............... 832,444 08

$4,994,664 48
Pumping plant.........cciviiiiiiniiiniiiinn 750,000 00
Capitalized cost of pumping..........cc.couveee. 5,960,040 65

$11,704,705 13

For purchase of present canal.......cccoccoiiiiies tiiiiiiiiiinnnnnes
For purchase of additional land, from Lard-
ner’s Point to Bristol, 14} miles..........c...c.

For additional land between Bristol and New
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SURVEYS,

Estimated cost of Delaware Division Canal Project from

Receiving Basin at Lardner’s
Rift (above New llope) Delaware River;

capacity of new canal, 210,000,000 gallons per day :

775,000
2,230,066
404,000
127,443
52,200

8

22

1

95

1,000

New Receiving Basin at Lavdner's Point......

Diversion of Wissinoming Creek......o.veeee...

cubic vards rock excavation, at 81.00...
cubice vards carth excavation, at 40 cents......
cubie vards borrowed material, at 50 cents....
cubie yards masonry, at ST.en,
cubic yards paving, at 320
bridges Over streans. oo iieesieerenreeenneans
bridges to convey streams over new canal.....
APOP vevitiii

road and farm bridges ..

Intercepting sewers.....

lmc(ll feet canal covering (tlnough towns)..

Dam across I)ela\\ are River at Limestone Rift
Add 20 per cent. for contingencies...............

Pumping plant......oovviiiinns iiniiennn
Capitalized cost of pumping........cevvvvviuneiin

For purchase of present canal.......ccuouveen.e.
For additional land between Bristol and New
Hope.ovvevvviiiit e
For additional land from Lardner’s Point to
Bristol, 14} miles........ccoevinniinnnnn, eenn

Point, Plnladclphm to Limestone
lIength, 37.5 miles;

£500,000 00
25,000 00
775,000 00
895,626 40-
202,000 00
892,101 00
104,400 00
526,200 00
155,300 00
5,000 00
283,900 00
195,000 00
600,000 00
12,600 00
20,000 00

5,194,127 40-
1,038.825 48
$6,232,052 88

1,250,000 00
12,516,085 37

$19,999,038 25
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Estimated cost of Delaware Aqueduct from proposed basin
at Twelfth street and Olney avenue, Philadelphia, to New
Hope, Delaware River; length, 28.541 miles; diameter, 12
feet ; capacity, 210,000,000 gallons per day.

222,425 cubic yards rock excavation, at 80 cents........ $177,040 00
589,847 cubic yards rock excavation, at $1............... 589,847 00
569,600 cubic yards earth excavation, at 35 cents...... 199,325 00
309,022 cubic yards borrowed material, at 50 cents.... 164,511 00
60,700 cubic yards soiling, at 40 cents..........coeeeiunins 24,280 00
132,216 cubic yards tunnel excavation, at $6..... ...... 793,206 00
2 shafts, 177 lineal feet, at $175....c..cceeiiennn. 30,975 00
207,818 cubic yards brick masonry, at $11... 2,285,993 00
469 cubic yvards concrete, at $5.50........ccoveenenen.. 2,879 50
10,577  cubic yards concrete lining in tunnels, at $6.. 63,462 00
2,826 cubic yards cut stone masonry, at $40........... 113,040-00
17,547  cubic yards rubble stone masonry, at $7........ 122,829 00
95,681 cubic yards rubble stone masonry, at $5........ 478,405 00
949  cubic yards paving, at $2..........ceeeiel PR 1,898 00
37,651,530 pounds iron in pipes, at 13 cente...oooirinn. 564,772 95
258,550 pounds iron in special work, at 5 cents......... 12,927 50
1,700 lineal feet piles driven, at 50 cents.............. 860 00
12,000 feet B. M. timber placed, at $35..........ceeueeee 420 00
168 lineal feet 15-inch tile pipe, at $1.15.. 193 20

53  lineal feet 18-inch tile pipe, at $1.25............ 66 25
65,595 lineal feet pipe laying, trenching, etc., at $1.50 98,392 50
20 stop cocks, at $400........coooiiin i 8,010 00

20 chamber gates, at 5200..........ccoviiiiiiiinnnn 4,000 00

1 reservoir near New Hope................ 40,000 00

94 man holes, at $12.........c.ceevennee. 1,128 00
172.5 acres right of way, at $100 . 17,250 00

40 acres clearing, at $30.......ccoecviiiiiiiiiniiinin 2,000 00

43

Add 10 per cent. for contingencies...............

Pumping plant........ccoooviiiiiiiiinnnn
Capitalized cost of pumping

Total. ..o craeeeee

$5,788,385 90
578,838 59

$6,367,224 49
1,250,000 00
13,502,201 19

$21,119,425 68
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Puryrixag StepLy.

Estimated cost of Delaware Aqueduct from proposed basin
at Twelfth street and Olney avenue, Philadelphia, to Lumber-
ville, Delaware River; length, 30.508 miles; diameter, 12
feet; capacity, 210,000,000 gallons per day.

368,293  cubic yards rock excavation, at 80 cents........ $294,634 40
343,045 cubi( vards rock wcu\.uinn, at *1 ............. 343,045 00
571,864 200,152 40
223,088 cubic )Al(lb l)ouo“ul material, at 50 cents..... 111,544 00
74,600 cubic yards soiling, at 40 cents.....ooooo ol 29,840 00-
202,344 cubic yards tunnel excavation, at $6............ 1,214,064 00
4 shafts, 442 lineal feet, at $175....i v, 77,350 00
238,363.8 cubic vards brick masonry. at $11................ 2,622,001 80
411 cubic yards concrete; at 550, cieveniiniininn.. 2,260 50
16,127  cubic yards concrete lining in tunnels, at 30... 96,762 00

. 15,657 cubic yards vubble stone masonry, at $7........ 109,599 00
138,810  cubic yards rubble stone masonry, at $5........ 694,050 00
1,028  cubic yards paving, at $2...oiiiiiiiiiniin 2,056 00
2,773  cubic yards cut stone masonry, at $40........... 110,920 00
8,902,740  pounds iron in syphon pipes, at 13 cents........ 133,541 10
207,008  pounds iron in special castings, at 5 cents ..... 10,350 40
1,700  lineal feet piles, at 50 cents........cooooviianinii, 850 00
12,000 feet I3. M. timber, placed at $35........ 420 00
168 lineal feet 15-inch tile drain, at $§1.15 193 20

53  lincal feet 18-inch tile drain, at 31.25..... 66 25
15,510 lineal feet pipe laying, nen(hmg ete, at &al 00 23,265 00
15 stop cocks, at $400.....coiiiriniieiiiiinnniiniin 6,000 00

19 chamber gates, at $200.......coveviiniiniiinniannne 3,800 00

105 manholes, at S12...cciiiiiiiiiiiiiiiiiiiiieniininns 1,260 00
190.5 acres, right of way, at $100... 19,050 00

43 acres of clearing, at $50......ccuvveriiiiiiinninnnies 2,150 00-

$6,109,225 05
Add 10 per cent. for contingencies............... 610,922 50
$6,720,147 55
Pumping plant......cceceueniiiinniiiinniiiinninann. 1,250,000 00
Capitalized cost of pumping........cceceevrvenens 12,288,520 18

TOtal..ourureeeerererererererernessenescnnees $20,258,667 78
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Estimated cost of Delaware Aqueduct from proposed basin
at Twelfth street and Olney avenue, Philadelphia, to dam on
the Big Neshaminy Creck ; length, 18.07 miles; capacity,
210,000,000 gallons per day.

Amount of water available

from Neshaminy Creck, 100,000,090 gallons per day.

87,970
| 206,951
‘ 413,061
200,363

44,300

130,391

)

143,138.5
275
10,431
11,475
83,975
538
1,606
2,086,490
182,370
1,700
12,000
168
53
3,635
10
10
62
109.5
28

cubic yards rock excavation, at 80 cents..

cubic yards rock excavation, at $1

cubic yards carth excavation, at 35 cents......
cubic yards borrowed material, at 50 cents....
cubic yards soiling, at 40 cents....................
cubic yards tunnel excavation, at $6............
shafts, 177 lincal fect, at $1.75...cccuneinnnnn.n.

cubic yards brick masonry, at 8§11

cubic yards concrete, at 35.50.....cceeeueiinnnnnn,
cubic yards lining, at 36

cubic yards rubble stone masonry, at $7.........

cubic yards rubble stone masonry, at $5.........

cubic yards paving, at $2.......ccoes iviininnnnn. )

cubic yards cut stone masonry, at $40

pounds iron in siphon pipes, at 1} cents........

pounds iron in special work, at 5 cents...

lineal feet piles driven, at 50 cents
B. M. feet timber, placed at $35
lineal feet 15-inch tile pipe, at $1 15............
lineal feet 18-inch tile pipe, at $1.25............

..................

lineal feet pipe laying, trenching, etc., at $1.50
stop cocks, at $400
chamber gates, at $200
manholes, at $12
acres right of way, at $100..

......................................

acres of clearing, at $50.....ccevviviiiniinnnnnnn.,

...............

............................................

70,363
206,951
144,571
100,181

17,720
782,346
30,975
1,574,523
1,512
62,536
80,325
419,875
1,076
64,240
31,297
6,613
850
420
193

66 25
5,452 50
4,000 00
2,000 00
744 00
10,950 00
1,400 00

00
00
35
50
00
00
00
50
50
00
00
00
00
00
35
50
00
00
20

$3,621,242 65
362,124 26

$3,983,366 91
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PrariNG SvrrLy.

Estimated cost of Delaware Aqueduct from proposed basin
at Twelfth street and Olney avenue, Philadelphia, to site of
pumping station near Point Pleasant, Delaware River; length,
32.9 miles; diameter. 12 feet: capacity, 210,000,000 gallons
per day, to be pumped from the Delaware River : :

354,716 cubic yards rock excavation, at 80 cents. ... $283,772 80
73,75

373,755 cubie yards rock excavation, at 8. 378,756 00
16,380  cubic yards rock excavation, at 1.25............ 20,475 00
577,264  cubic yards carth excavation, at 35 cents...... 202,042 40
223,263  cubic yards borrowed material, at 50 cents... 111,631 50
78,000  cubic yards soiling, at 40 cents...ooo 31,200 00
223,724 cubic yards tunnel excavation, at 86............ 1,342,344 00

4 shafts 442 lincal feet, at S175.....ois i ' 77,350 00
256,08%.6 cubic yards brick wasonry, at §11............... 2,816,424 60
678  cubic yards concrete, at $5.50. ... i 3,729 00
17,898  cubic yards conerete lining in tunnels, at $6.. 107,388 00
23,148  cubic yvards rubble stone masonry, at $7....... 162,036 00
147,270.6 cubic yards rubble stone masonry, at $5....... 736,353 00
3,566 cubic yards cut stone masonry, at $40.......... 142,640 00
1,345 cubie yards paving, at $2.......i 2,690 00
13,107,290  pounds iron in siphon pipes, at 1} cents...... 196,609 35
339,380 pounds iron in special work, at 5 cents........ 16,969 00
1,700 lineal feet piles driven, at 50 cents.............. 850 00
12,000 feet B. M. timber in place, at &35............... 420 00
168 lincal feet 15-inch tile pipe, at $1.15............ 193 20

53 lineal feet 18-inch tile pipe, at $1.25............ 66 25
22,835 lineal feet pipe laying, trenching, ete., at $1.50 34,252 50
25 stop cocks, at $400.....coii i 10,000 00

29 chamber gates, at 8200 5,800 00

112 manholes, at $T12.....c. 1,344 00
205.5 acres in right of way, at $100.......c.ceeeeuuen 20,550 00

47 acres of clearing, at $50.........ccoeiiiiiiinn, 2,350 00
$6,703,235 60

Add 10 per cent. for contingencies............... 670,323 56
$7,373,559 16

Pumping plant.......occovviiiiiininnnnnn 1,250,000 00
Capitalized cost of pumping .......ccocevnniinnnnns 10,998,984 11

Total........... S ceverens $19,622,543 27
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ALTERNATE LINES,
Taking Water from Neshaminy Creek.

Estimated cost of Delaware Aqueduct from Station 870 to
Station 1090, on main line across storage dam for Big Ne-
shaminy Creek; length, 3.36 miles; capacity, 210,000,000
gallons per day:

116,200 cubic yards rock excavation, at $1............... $116,200 00
58,100 cubic yards earth excavation, at 35 cents...... 20,335 00
42,674 cubic yards tunnel excavation, at $6............ 256,044 00

7,900 cubic yards soiling, at 40 cents.......ooeenienei 3,160 00
3,414  cubic yards concrete lining, at $6....... 20,484 00

26,371.2 cubic yards brick masonry, at 811 295,533 20

120  cubic yards rubble masonry, at $7 . 840 00
3,250 cubic yards rubble masonry, at X5........c..oeuee 16,250 00
34 cubic yards paving, at $2.........ceeviiiiiiinnnnn 68 00
20 acres, right of way, at 3100......ccoevviinvennnenn 2,000 00

1 acre clearing, at $50.........cccooovviiiinnininnnns 50 00

$731,014 20
Add 10 per cent. for contingencies............... 73,101 42

Totalieein e i 8304115 62

Not taking Water from Neshaminy Creek.
Estimated cost of Delaware Aqueduct from Station 870 to
Station 1090, on wain line; length, 4.17 miles; capacity,
210,000,000 gallons per day:
158,311 cubic yards rock excavation, at Sl..............  $158,311 €O

20,000 cubic yards earth excavation, at 35 cents...... 7,000 00
9,954 cubic yards soiling, at 40 cents..........ccevennne 3,931 60
33,277  cubic yards brick masonry, at S11.......... ..... 366,047 00
1,171  cubic yards rubble masonry, at $7............... 8,197 00
11,750  cubic yards rubble masonry, at 35.............u. 58,760 00
119  cubic yards cut masonry, at $40.................. 4,760 00
168  cubic yards paving, at $2.......ccoeeiiiiiinnnn. 336 00
25 acres right of way, at $100.......... 2,500 00

5 acres clearing, at $50........c.eiies 250 00

Crossing Neshaminy by syphon 168,817 00

3778,949 60
Add 10 per cent. for contingencies............... 77,894 96

TOtAleeeeseeecereereeeee e e e sreeeeerenranaaes $856,844 5
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Pumpixe axp GrAvITY SUPPLY.
Estimated cost of Delaware Aguneduct from proposed basin
at Twelfth street and Olney avenue, to site of pumping station
near Point Pleasant ;* length 33.09 miles; capacity 210,000,000

gallons per day; to utxh/,e Tohickon flow; balance pumped from
Delaware River.

354,716 cubic yards rock excavation, at 80 cents........ $283,772 80
381,182 cubice yavds rock excavation, at $1...c..cuunn.e. 381,182 00
16,330 cubic yards rock excavation, at $1.25............ 20,475 00

571,864 cubic yvards carth excavation, at 35 cents....... 200,152 40
229,998 cubic yards borrowed material, at 50 cents...... 114,999 00
78,500  cubic yards soiling, at 40 cents..........e..... 31,400 00
233,131.4 cubic yards tunnel excavation, at $6 1,398,788 40
4 shaftz, 442 lineal feet, at $1.75.. 77,350 00

258,556.9 cubic yards brick masoory, at $11............... 2,844,125 90
526 cubic yvards conerete, at $5.50. it 2,893 00
18,651  cubic yvardx concrete lining in tunnels, at $6... 111,906 00
18,126 cubic yards rubble stone mwasonry, at §7 126,882 00
151,079 cubic yards rubble stone masonry, at $5........ 755,395 00
3,034 cubic¢ yards cut stone ma=onry, at $40........... 121,360 00
1,257 cubic yards paving, at $2....0 - 2514 00
10,725,190 pounds iron in siphon pipes, at 13 cents........ 160,877 85
273,194 pounds iron in special werk, at 5 cents. 13,659 70
1,700  lineal feet piles driven, at 50 cents.... 850 00
12,000 feet B. M. timber in place, at $35. . 420 00
168 lincal feet 15-inch tile pipe, at $1.15............ 193 20

53 lineal fect 18-inch tile pipe, at 31.25............ 66 25
18,685 lineal feet pipe laying, trenching, ete, at $1.50 - 28,027 50
20 stop cocks, at $400..c..iiiiiiiiiiii i 8,000 00

24 chamber gates, at $200....cviinviiiniiinnn 4,800 00

112 muanholes, al $12....ciiiviniiiiiiiniiiiiiinn 1,344 00
207.2 acres right of way, at §100....cccevviieinns e 20,720 00

48 acres of clearing, at $50...ccuivmuiiiiiiininiinnen, 2,400 00
$6,714,554 00

Add 10 per cent. for contingencies............... 671,455 40
$7,386,009 40

Puniping plant........... S TN PN cove

Storage reservoirs...ooieeiiieiieenennnns ceeen
Capitalized cost of pumping cannot be determmed until average supply
from Tohickon is known.

# This locmou passes to the west of Lumberville by tunnel, and crosses Tohickon
Creek at proposed site of storage reservoir dam.
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GRAVITY SUPPLY.

Estimated cost of extension of Delaware Aqueduct from
near Point Pleasant to one-half mile below Portland ; length
47.197 miles; diameter 12 feet; capacity 210,000,600 gal-
lons per day.

84,308 cubic yards rock excavation, at 80 cents........ 867,446 40
1,194,793  cubic yards rock excavation, at $1............... 1,194,793 00
295,639 cubic yards earth excavation, at 35 cents...... 103,473 65
550,000 cubic yards borrowed material, at 50 cents..... 275,000 00
100,000 cubic yards soiling, at 40 centr...c.c.oeeuivnnians 40,000 00
22,806 cubic yards tunnel excavation, at $6............ 136,836 00
© 145,188.5 cubic yards tunnel excavation, at $7............ 1,016,319 50
4 shafts 1,218 lineal feet, at 1.75 per foot 213,150 00
360,982 cubic yards brick masoury, at $11............... 3,970,802 00
2,047  cubic yards conerete, at 85.50. ... iiiininnnnn. 14,008 50
13,472  cubic yards concrete lining, at $6......ccoeeeueens 80,832 00
4,897 cubic yards cut stone masonry (arches, trim-
mings, ete.), at S40...ciiiiiiiiiiic e 195,880 00
37,2733 cubic yards rubble stone masonry (bridges
and culverts), at S7..coeveiiiiiiiiiiniiieiiiniinnes 260,916 25
297,755% cubic yards rubble stone retaining walls and
cradling, at S5...ccoiiiiiiiiiiiiine 1,488,778 75
1,547  cubic yards paving, at $2.....iinn 3,094 00
30,033,300 pounds iron in siphon pipes, at 14 cents........ 430,499 50
1595,674  pounds iron in special work, at 5 cents......... 29,783 70
2,550 lineal feet 15-inch pipe, at §1.15.....oiiinnins 2,932 50
45 stop cocks, at $400........ .. 18,000 00
45 chamber gates, at $200....... 9,000 00
160 manholes, at $12 1,920 00
286  acres right of way, at 8100..... 28,600 00
145 acres clearing, at $50......coiiveiriiiiinniiinennnn 7,250 00
52,950 lincal feet pipe laying, trenching, jointing, ete., :
at S1B50..cuuniiiiviiii i " 79,425 00
$9,688,740 75
Add 15 per cent. for contingencies......c........ 1,453,311 11

$11,142,051 86
Dam across Delaware River near Portland
and land damages......c.vviuiiiiiiiiiiiiiinii e,
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GRAVITY STPPLY.

Estimated cost of extension of Delaware Aqueduct from one-
half mile below Portland, Delaware River, to Broadhead Creek
above Stroudsburg and to Bushkill Creck, Delaware River ;*
aggregate length 22,701 miles; capacity 210,000,000 gallons
per day.

331,110 cubic yards rock excavation, at Sl.............. $331,110 00
70,800 cubic yards carth excavation, at 85 cents......... 24,780 00
90,000 cubic yavds horrowed material, at 50 cents...... 45,000 00
55,600 cubic yards soiling, at 40 cents...oeeuveeerneeen... 22,240 00
18,579 cnbie yards tunnel excavation, at $6.............. - 111,474 00

1,487 cubic yards concerete lining, at 36.. 8,922 00

1,299,001 00

113,091 cubic yards brick masonry, at 8§11,

18,277  cubic yards rubble stone masonry, at 37......... 127,939 00
29,253 cubic yards rubble stune masonry, at 85......... 146,265 00
500 cubic yards cut stone masonry, at $40........... 22,400 00
66 enbic yards paving, at $2.....coiiiiiiiiiiinn.n.. 132 00
3,151,260 pounds iron in svphon pipes, at 13 cents........ 47,268 90
182,372 pounds iron in special work, at 5 cents 6,618 60
50 lincal feet 15 inch pipe, at $§1.15.......... 57 50
5,490 lineal feet pipe laying, trenching, cte., at $1.50 8,235 00
10 stop cocks, at $400..... i, 4,000 00
10 chamber gates, at $200.......ccueveuiiinennnnnnen. 2,000 00
139 acres, right ol way, at $100......... e 13,900 00 '
9 acres clearing, at 350 i 450 00
Bridging or syphoning Pocono and McMi-
chael's Creeks. i nivenins veeenns 140,000 00
Extras in small culverts, clearing, manholes,
and incidentals.........cooiiiiiiniininiin e, 50,288 00

32,462,081 00
Add 20 per cent for contingencies................ 492,416 20

$2,954,497 2
Storage reservoirs....

* This project to utilize the western aflluents of the Delaware River betwen Water
Gap and Bushkill,
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GRAVITY SUPPLY.

Estimated cost ot Perkiomen Aqueduct from Cambria Ba-
sin, Philadelphia, to a point near Frederick Station, in the
lower Perkiomen Valley; length 26.69 miles; diameter 12
feet ; capacity 210,000,000 gallons per day.

4,309  cnbic yards ringstones for arch culvert, at 340  $164,360 00

35,364  cubic yards masonry, at $7.......o.oi. 247,548 00
4,283  cubic yards masonry in foundations, at SG..... 25,698 00
3,334 cubic yards paving, at $2.......iiiiininn. © 6,668 00
29,883  cubic yardsexcavation in foundation, at 50 cts. 14,941 50
| 1,178  lincal feet terra cotta pipe (18 in.), at $1.25... 1,472 50
| 159,975  cubic yards tunnel excavation, at $6............ 959,850 00
379  lineal feet tunnel shafts, at S175.....ccceeeeeen.s 66,325 00
12,798  cubic yards tunnel lining, at $6.................. - 76,788 00
464,253  cubic yards earth excavation, at 35 cents...... 162,488 55
350,420  cubic yards rock excavation (shale and sand-
stone), at 80 cents.......ovviiiniiiiiiiiiiiiininin 280,336 00
150,488  cubic yvards rock excavation (sienite, slate and
limestone), at $Lo.....ooooovviiiii i, 150,488 00
497,851  cubic yards borrowed material, at 50 cents... . 248,925 50

56,840  lineal feet 48 inch cast iron pipe, at $10.11.... 574,652 40
55,960  lincal feet trenching, jointing and laying, at

BLB0u e e 83,940 00
7 pairs siphon chambers, at 321,804............... 153,258 00
| 9,312  cubic yards retaining wall, at $5..........ociii 46,560 00
195,699  cubic yards brickwork, at S11.........ocvvvuinnin 2,152,689 00
95,325  cubic yvards cradling, 35, ...iiieiiniiiiiniinnnne. 476,625 00
182  cubic yards concrete, at 35.50.......cccvun enene 1,001 00
82 manholes, at S12..c..oiiiiiiiiiiiiiiiiieeens 934 00
150  acres, right of way, at $100.......veeiveinnnnn. 15,000 00
1.66 acres land damages in Philadelphia, at 33,000 5,000 00
52,275  cubic yards soiling, at 40 cents................... 20,910 00
25 acres, clearing, at 850......cviiiiiiiniiniiiiiniinnn. 1,250 00
1 conduit for mill race.....ccovvveiiniiiniinnininniins 1,951 00
Removing house................ et 500 00
85,940,209 45
Add 10 per cent for contingencies................ 594,020 95
$6,534,230 40

{ Storage reservoirs and compensation for loss
of water below Schwenksville Dam......... oooeviiiiiiinnns

44
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GRAVITY SUPPLY.

Estimated cost of Perkiomen A queduct from Cambria Basin,
Philadelphia, to Green Lane. in the Perkiomen Valley ; length,
32.20 miles ; diameter, 12 feet : capacity, 210,000,000 gallons
per day.

5,205 cubic yards ringstones for arch culverts, at 40....  $211.800 00

45,511  cubic yards masonry, at XTo.oiiiiiiinnn 318,577 00
5232 eubie yards masonry in foundations, at §6........ 31,692 00
4,418 cnbie yards paving, at $2u.nn 8,836 00

25275 cubic yards excavation in foundations, at 50 cts... 12,637 50
1,608 lincal feet terra cotta pipe (18-inch), at $1.25... 2,010 00

165,239 cubic yards tunnel excavation, at S6..........couee 991,434 00
379 lineal feet shafts, at 8175, iiiiiiiiiinnn s 66,325 00
13,240  cubic yards tunnel lining, at S6.....covvvuveeninnnns 79,440 00
433,862 cubic yards earth exeavation, at 35 cents......... 151,851 70

312,643  cubic yardsrock (shale and sandstone), at 80 cts. 250,114 40
238,681 cubic yards rock sienite, slate, and limestone),

A STt e 238,681 00
56,000 cubic yards trap rock, at S1.25. ... 70.000 00
513,672  cubic yards borrowed material, at 50 cents....... 256,836 00
56,840  lineal feet 43-inch cast-iron pipe, at $10.11...... 574,652 40
55,960  lineal feet trenching, jointing, and laying, at
SLE0. ceeiiiein e 83,940 00
7 pairs ziphon chambers at $21,894..... .o iils 153,258 00
9,812  cubic yards retaining wall) at S5, 49,060 CO
219,553  cubie yards hrick work, at S11........iivvniinnne. 2,415,083 00
98,000  cubic yards eradling, al S5 490,000 00
235 cubic yards conerete, at 8530 i s 1,292 50
94 man-holes, at S12..iii i 1,128 00
184 acres, right of way, at S100....coociviniiiiiiinnn, 18,400 00
1.66 acres, land damages, at $3,000........ccoeeniinns 5,000 00
61,440  cubic yards coiling, at 40 cents....ooooiieen e, 24,576 00
30 acresclearing, at S50, 1,500 00
Conduit for mill-race.....cooviiviiiiiininninn. 1,951 00
Removing house.....ooevi i, 500 00
T drop (18 feet).ceirniiiiiiiiniiiiiiiiiiiiiniin e 2,568 00
$6,513,143 50
Add 10 per cent. for contingencies....c.oeer v 651,314 35

87,164,457 85
Storage reservoirs and compensation for loss of
water below Green Lanc.....ooviveiieniiininnnn.
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GRAVITY SUPPLY.

Estimated cost of Aqueduct from Treichlersville, in the

upper Perkiomen Valley, to Aquanchicola Creek,

in the Le-

high Valley; length, 28.7 miles; diameter, 8 feet; capacity,

130,000,000 gallons per day:

7,077 cubic yards arch culvert mascnry, at

$70,770 00
1,532 cubic yards rect. culvert masonry, at

BT ettt e 10,724 00

1,660 cubic yards foundation masonry, at 6 9,960 00

1,000 cubic yards paving, at $2................. 2,000 00
3,186 cubic yards foundation excavation, at

50 CENES...vvninniiieii e 1,593 00

377 lineal feet drain tile, at S1.25............ 71 25

10,000 cubic yards retaining wall, at 85........ $50,000 00

75 cubic yards concrete, at $5.50............ 412 50
1,000 cubic yards masonry to support si-

phons, at S7.......oiciiiniiiii 7,000 00

48,410 cubic yards cradling, at $5.....ccuuuvnens 242,050 00

82,800 cubic yards tunnel excavation, at $8...5662,400 00

117 lineal feet tunnel <hafts, at $175........ 20,475 00
6,624 cubic yards tunnel lining (concrete),

at $5,50...cieiiiinii i 36,432 00

170,250 cubic yards earth excavation, at 35 cts. 859,587 50
545,682 cubic yards rock excavation, at §1..... 545,682 00
126,116 cubic yards borrowed material, at

T CONtS.ciniinciiiiieii 94,587 00

139,717 cubic yards brickwork, at $12........ccceviiiiiiiininn.
6 pairs siphon chambers, at $25,000.....8150,000 00

36,160 lineal feet 48-inch cast iron pipe, at
S10.11 i 365,577 60

35,904 lineal feet trenching, jointing, and lay-
ing, at 81.80...ccciiiiiiniiiiiiiiiniieinnn 53,856 &0

80 manholes, at S12....c.cciiiiiiiiiiiiiiiiii
174 acres right of way,at {75, coooooiiiiiiiiiiiiinn
40 acres clearing, at 50...c...e.ueet

6 pipes at Kuntz dam siphon
2,000 cubic yards masonry, Jordan Creek Dam............
5 cubic yards soiling, at 60 cents.......coceevuireniennnnns

Add 20 per cent. for contingencies.............cceun.n.
Total..ooeiieiiii e

Storage reservoirs and compensation for loss of
L7 P PPN

$95,518 25

299,462 50

719,307 00

£699,856 50
1,676,604 00

569,433 60
960 00
13,050 00
2,000 00
19,810 00
14,000 00
35,145 00

$4,145,146 85
829,029 37
$4,974,176 22

..................
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GRAVITY SUPPLY. :
Estimated cost of Aqueducet in the Lehigh Valley, from |
Aquanchicola Creek to Big Creek @ length, 4.77 miles ; diame- i
. . . e |
ter, 8 feet 1 capacity, 130.000.000 gallons per day.
|
4,600 cubic yards arch culvert masonry, at $10... 316,000 00
120 cubic yards rect. culvert masonry, at $7.... 840 00
1.320 cubic yvards foundation masonry, at 26..... 7,920 00
660 cubie yards paving, at =2 1.320 0V
1400 cubic yards excavation in foundations, at
A CONtSiiiii . 700 00
270 lincal feet drain tile, at 2125 ............... 337 50
— 357,117 50
660 cubic yards retaining wally au 35 23,300 00
7 cubie yards conerete, at S3.500. .. 33 50

630 cubic yards masonry to xupport siphons, at

4,760 00
50,500 00
—— 58,598 59
1,350 cubic yard: tunnel excavation, at 38........ 310,800 00
108 cubic yards tunnel lining (concrete), at
' 5550 iy i T 594 00
—— 11,394 00
27,731 cubic yards earth excavation, at 35 cents.. 39,7035 85
79,025 cubic yards rock excavation, at Sl........... 79,025 00
106,000 cubic yards horrowed material, at 75 cts... 79,500 00
——-—— 168,230 85
18,693 cubic yards brick work, at 312....... ....... e 224316 00
2 pairs siphon chambers, at $25,000.......... 550, UUO 00
14,784 lincalfeedd8-inch cast iron pipe, at 310.11.. 149,466 24
14,592 lineal feet trcnching, jointing, and laying,

10,100 culm' ards cradling, at

(8]

ARLH0. e e, rveeres 21,888 00
-—— 221,354 24
19 man-holes, at S12...... ...... ettt trereanr e, .. 228 00
29 acr.s, right of way, at 875, e 2,175 00

500 00
7,026 00

$750,940 09

10 acres clearing, at $50........
11,710 cubic yards soiling, at 60 cents.......

Add 15 per cent. for contingencies.......oooeeinin. coveeens 112,641 01
. $863,581 10 !

Storage reservoirs and compensation for loss of

£ S
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GRAVITY SUPPLY.

Estimated cost of Aqueduct in the Lehigh Valley, from
Big Creek to White Haven; length 22.15 miles; capacity

130,000,000 gallons per day.

9,521 cubic yards arch culvert masonry, at $10 $95,210 00
6,348 cubic yards rect. culvert masonry, at $7 44,436 00
882 cubic yards foundation masonry, at $6... 5,292 00

1,540 cubic yards paving, at $2..........cceeeeians 3,080 00
9,538 cubic yards excavation in foundations, at

50 CENtS..uentvininiiniiiiiiee e 4,769 00

250 feet 18 inch drain tile, at $1.25............ 312 25

14,340 cubic yards retaining wall, at $5........... $71,700 00

18 cubic yards concrete, at $3.50............... 99 00

320 cubic yards masonry to support siphons. 2,240 00

21,960 cubic yards cradling, at $5.................. 109,800 00

78,150 cubic yards tunnel excavation, at $8...... 625,200 00
6,252 cubic yards tunnel lining (concrete) at

8550 v veueeeeeeesrrnennesereenesennans 34,386 00

52,019 cubic yards earth excavation, at 35 cents $18,206 65
458,822 cubic yards rock excavation, at S1........ 458,822 00
92,172 cubic yards borrowed material, at 75 cts 69,129 00

123,894 cubic yards brickwork..............oo
2 pairs siphon chambers............ccoviiiin $50,000 00
82,256 lineal feet 48 inch cast iron pipe, at
S100T i 831,608 16
81,744 lineal feet trenching, jointing and lay-
ing, at $1.50.....ccviiiiiiiiiiiniinn, 122,616 00

79 shafts (in drops), at $700..........ccceune 55,300 00

1,730 lineal feet of aqueduct between shafts,
at $17.2788. e 29,892 32

64 manholes, at $12.....coeviriiriiiiiiiiiiiiiiiiiiee

134 acres, right of way, at $75...
50 acres clearing, at $50... .......

2 coffer dams.........cveeuvenieniinnnnee

$1563,099 25

$183,839 00
$659,586 00

$546,157 65
1,486,728 00

$1,004,224 16

85,192 32
768 00

10,050 00
2,500 00
5,000 00

25,329 00

$4,162,473 38
624,371 01

$4,786,844 39




APPENDIX III.

—_—e

Miscellaneous Tables.

ExrtexT, ELEVATION, AND DENSITY OF POPULATION OF THE
SEVERAL COLL ECTING AREAS EXAMINED.

AREAS IN SQ. MILEs, ! LLEVATIONS .5 POPULATION.
in Feet. '

. 9
‘ =)
- . i i<l
£ ' % , . i Total o
= 2 = ' n
£z & 5
= - . A L=
DELAWARE AREAN, —_ __: . - I_,. [
" !
Lo !
Tohickon..ieievieiinainninne 76.08 960 1 120 497 |1 #9,843 | *96
(T4300) (2 | | i
Neshaminy eeeeereeverenens 82,28 615 S8.43 670 1:*;)! 362 1) 19,628! $109
(U305 (6.057) | ! !

Little Neshaminy............  37.90 198 BO8S 490 ; 150+ 304 i 4,325 ¢ 108
(95.04) (49670 i a i

Mill Creck. 11,13 550 200 ° 344 i 1,086 98
I

|
TotalServrerisaerienees, 205.52 3625 24177 |
(83010 (14997 I,

I o ,
PERKIOMEN AREaAs, ! . : | !
Perkiomen above, and in- -l | i ! |

cluding West Branch...! 47.39 & 2008 6747 | 1,190 260 | 619 ; 6,040 , 103
L (10.246) (29.767%) i :

1
Perkiomen, betweenWest, . i
Branch and Schwenks- ! |
ville Dam..coiieniiiennnnns © 13,62 468 . 1830 + 640 . 140 -+ 332 ; 1,916 105
(74430 (25.5700), ;
Macoby CreeK.....coeennee. 1478 266 | 174 1 &0 210 451 | 2566 147
| (347550 (15 z.m‘ i I i
East Swamp Creek........... b 8.83 : 920 180 ° 517 ;5 5312 | 109
| , : i i
1 . | o
West Swamp Creek.........| 43.35 55.76 {1,110 | 140 | 897 ;| 7,265 | 130
| (9299(/) (: oxq) ) i
North East Branch......... | 5436 | 410 58.46 '} 670 160‘ 395 . 8,638 | 148
+ (81.33¢0) | (18.67¢)' i ; i
. ; e et f——|—
Totals...corveuerrenss 21107 | 5524 26631 ||1,190 | 140 | 474 11 32,627 | 122
|(79 .26 %) | (20.74 %) | ||
1

#t Not including Quakertown* ( populauon in 1880, 1,769) or Doylestownt (population
in 1880, 2,070), the drainage of which can be diverted into other water-sheds,



PoruraTiON oN PROPOSED COLLECTING AREAS

- | .
-] -
w2 g e
Z o 3 S 9
3 Z = & 3
SIS = [
Perkiomen creek..........ocveiiiiiiinins e 266.3 | 82,600 | 122
TOhICKON CIEeK...cciiiuririinieiriei it it e eee e sre b ieaeaae 1023 | 11,600 | 113
Neshaminy Creek........uucurieiieiieieiennie i i 139.4 | 17,100 | 123
Lehigh river, above White Haven, and eastern tributaries,
above Lehigh Gap...ccovviiiiiiiiiiieiiiiiticcieciiienee s senne e 542.5 | 10,000 18.4
Western tributaries of Delaware river, from Water Gap to
Bushkill ............ e 440.5 | 11,000 25

MinimuM Frow oF DELAWARE AND LEHIGH RIVERS AT
Poixts NameED, DUurIiNG¢ THE YEARs 1883 1o 1885, IN
GaLLoNs PEr TweNTY-FOUR HoOURS.

] i
Delaware, at Water Gap. |Delaware, at Point Pleasant. | Lehigh, at White Haven.
e

\

Sept. 20, 1883... 697,000,000 Sept. 19, 1883...... 76,000,000
Sept. 23, 1884... 1,050,000,000 | Sept. 24, 1884... 1,662,000,000 i Oct. 2, 1884......... 127,000,000
Oct. 2, 1885...... 873,000,000 | Qct. 3, 1885...... 1,582,000,000 | Sept. 30, 1885...... 62,000,000




RAIN-STORMS OF GREATEST INTENSITY, A RECORDED BY
AUTOMATIC (FAUGER DURING 1835.

Station—WATER DEPARTMENT,

Toran FaLi. i HEavy Fann

HILADELPHTA.

i Maxiauy FaLL.

DaTE, — Lo S
1883, Amount  Duration  Amount Duration Amount Duration Rz:\t[(-:i:er
Inches. Hrs. Min. Inches, Hrs. Min. Inches. 5 Min. o
i ; Inches.
- . N |
May Toviienns 1.955 15 12 1.351 560 0.30 l 25 0.012
July 7 1080 438 0.900 029 040 i 9 0.044
August 3. 3,851 o2 R 125 0.50 R 0.062
. \
|
August 25..... 1677 10 30 1.154 0 a6t 050 ; 20 0.025
November 2. 1.61» 13 0 L0617 | 298 0.005
,
| . i ! i
Station—DoyLEstowy, Breks County, PA.

ToTAL FaLL. HEavy FaLn.

1

MaxmMuy FaLn.

Darte, | ___ . [ . .
! . 1
- : | |
1885, Amount ' Duration Amount ! Duration Amount ' Duration Rz;:[eh:)er
Inches, lrs, Min. Inches. 'ILrs. Min. . Inches. Min. :
. , Inches.
J— —_ - —
| , |
1 H
February 9...] 2110 21 350 1.067 | 2 56 ; 0110 12 0.009
February 10..; 1852 10 00 ' 0500 1 38 0.200 5 0.040
August 3.....|  5.803 15 00 4400 ! 143 1.500 20 0.075
i \ :
October 21.... 1243 - 11 20 ‘ 0.630 , 200 | 0,300 ' 36 0.008
| !
! i H i
| ' ‘

Station—FREDERICK, MONTGOMERY COUNTY, PaA.

TOTAL FALL. HeAvy FALL. MaxiMty FaLL.
DATE, — = —
1885, | Amount anrationi Amount | Duration! Amount | Duration R;ﬁfer
Inches. 'Hrs. Min. Inches. iIIrs. Min.;: Inches. : Min. Inche.s.
' i
— = -
January 6..... 1.328 16 00 l 0.400 ! 1 20 0.147 21 0.007
February 10...  1.584 15 40 1.000 ! 3 40 0.100 12 0.008 -
August 3...... X 5.043 16 30 3.27¢ | 4 08 1.000 24 0.042
October 21,...; 1.084 11 30 0.720 i 2 82 1 0.250 15 '0.017
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TaBLe smowiNG DIMENsIONS, CaPAciTY, AND Cost oF AQUEDUCTS FROM Crry TERMINI TO
WATER INTAKES.

54

DELAWARE.

PERKIOMEN.

. Location.

.
From Lardner’s Point to Delaware River, above New Hope..

From Wentz Farm Basin to Delaware at Yardleyville.......... i

From ]]'iasm, Twelfth street and Olucy avenue, to Nesh.unmv
Cree !

From Basin, Twelfth street and Oluey avenue, to Delaw: .v.re,
above New 1lope... .

From Basin, Twelfth strect aud ()lney ‘wenue, to Delaware’
at Lumberville... .

From Basin, Twelfth street and ()lney avenue, to Delaws .m-’
at Point Pleasant... )

From Point Pleasant to Delaware River near Portland........

From Portland t{o Broadhead Creek, above ‘ﬂhoudabuw, and’
to Bushkill Creck... .

From Cambria Basin to Dam near Frederick Station, l’cr—’
kiomen Valley......c.occovverieicieinecenieneernniennee e i
1

From Cambria Basm to Dam at Green Lane Slatmu l’uklo-
men Valley... O ORI .

From 'I‘reuhlersvnllc, Perkiomen Va]lt.y, to Big Creek, Le-
high Valley... . .

From Blg Creek, Lelm.,h Valley, to Whm, Haven, Le¢ lu;,h
Valley ... .

Length in
miles.

315

20.76

30.568

33.09
47.197

22,791

26.69

82,29

33.47

22,15

Size.

Open canal, 346
sq. ft.in section.
|

1 pipes, 5 feet in
diameter...

l
i
| |
| 12 feet in dl.uneur|
i

12 feet in diametcr.l

12 feet in di:uncter.,

|
12 feet in diamcler.!
1 ,

i 12 fect in diameter.

{94, 8,and 6 feet )
)1 diameters... S

12 feet in dlamclex

|
! 12 feet in diameter.
\ 8 feet in diamcter...

] 8 feet in diameter...|

+ The amount of water available is only about 100,000,000 gallons daily.

’ Gradient
|per 100 feet.
)

00947

i Iydraulic

gradient
0653

01667

01667

01667

01667
01667

01667

01667

|
I
i
E

Capacity in !
gfnllonb l
per day. |

210,000,000|%§166,212 08’

}210 000, 000

1"’10 000,000

i
'

210,000,000
210,000,000\

210,00(),000!
210,000,000

212,000,000'

|
210,000,000!
zm,ooo,onu!
i
130,000, oooi

1::0,un0,uooi

* The cost of cxxstmg c'lml Bristol to Ne\v Hope, 23 nulus, and additional laud damages, arc not included.

Cost per
mile. Total cost.
#$6,232,953 00
i
|
496,086 93| 8,345,564 76
220,410 88 3,983,366 91
I
203,090 45| 6,367.224 49
219,842 56| 6,720,147 55
223,200 T1] 7,386,000 40
236,075 42? 11,142,051 86
[
120,634 38 2,951,497 20
i
241519 45 6,534,230 39
221,878 53" 7,164,457 85
174,17 61 37,757 32
I
216,110 ; | 4,756,844 39

e




354

Cost oF PuMPAGE FroM THE DELAWARE

SEVERAL PoiNT: NAMED.

Station.
e —
Larduer’s Point.innn, S &0
Yardleyvilleo ..o 500
New Hopea.. s 5 00
Lumberville..ooiieninrrenen, 5 00
Point Pleasant........cococvivvivvnnnnne 500

Computed 1ift,

Million gals, pumped

100 §301,125 00

165 ft.

228 ft.

178 ft.

i 162 ft.

145 1.

g
i

1
A
1
1

210 ;
100 |
210 |
100
210

100 |
210
100
210

Annual cost.

632,362 50
116,100 00
873,810 00
324,850 00
682,185 00
205,630 00
620,865 00
264,625 00
555,712 50

Estimated cost of plant (engines, loilers, buildings, grounds, ete.)

RIVER AT THE

Capitalized cost at 4
per cent. for 40 yrs.

|
|
|
I
|
'
l

£5,960,040 65
12,516,085 37
8,285,692 54
17,294,954 33
6,429,619 61
13,502,201 19
5,851,676 28
12,288,520 18
5,237,611 48
10,998,984 11

For pumping 100 million gallons, daily....... erereeas seeabenseaa e rees £750,000 00
................................... weeeeees 1,250,000 00

“« “« 210 “« “ «




ToTAL coST 0F PROJECTS FOR A SUPPLY FROM THE DELAWARE RIVER ALONE, BY PUMPING.

, Capitalized cost of ' )
jpumping 210 million Cost of

1
Cost of Aqueduet. . . Total.
’ Cos aue ' gallons per day, at 4 | pumping plant. Total
! per cent. for 40 years.! !
: i |
! ' i
| | ‘ |
From Lardner’s Point to New Hope—open canal®. ] $6,232,953 00 | $12,516,085 37 ! £1,250,000 i $19,999,038 37
| i
From Wentz Farm basin to Yardleyville—four 5-fect iron . ; | 5
DIDES cuvvererrererierreseeieesssssssaesnsssentaseressnssesssesesssesseeerssass ’ 8,845,564 76 17,204,05¢ 33 1,250,000 27,390,519 09
From proposed basin at Twelflth street and Olney avenue, to | [ . I
New Hope—masoury conduit, twelve feet in diameter......... . 6,367,224 49 ' 13,502,201 19 | 1,250,000 21,119,425 68
! )
From proposed basin at Twelfth street and Olney avenue, to ’ N : '
Lumberville—masonry conduit, twelve feet in diameter...... 6,720,147 55 | 12,288,520 18 \ 1,250,000 | 20,258,667 73
From proposed basin at Twelfth strect and Olney avenue, to I ’ . ! !
Point Pleasant—masonry conduit, twelve feet in diameter..| 373,559 16 ' 10,998,934 11 | 1,250,000 l 19,622,543 27

* Excluding cost of existing canal and land damages.







APPENDIX No. 1

TO

REPORT ON FUTURE SUPPLY SURVEYS.

— e —————

PART I—SANITARY SURVEY OF PROPOSED FUTURE
SUPPLY WATER-SHEDS.

By Daxa C. BARBER, Assistant Engineer.
— e

PHILADELPHIA WATER DEPARTMENT,

s February 25, 1886.
Mgz. Ruvporpa HERING,
Engineer in charge of
Surveys for Future Supply :

SIr :—1I have the honor to submit the following Report of a Sanitary
‘Survey of the Delaware Valley above Point Pleasant, including the Lehigh,
made by me, under your direction during the past year.

Although the cost of two schemes for taking the Delaware water below
Point Pleasant—at New Hope and Yardleyville—has been estimated, I was
not instructed to make a detailed survey of the valley below that point,
since these schemes are not considered among the best. But the general
features of the lower portion covering these additional schemes may be
briefly stated, as follows:

The valley is narrow, especially on the Pennsylvania side, and contains
but few towns or villages. The largest is Lambertville, about nine miles
above Yardleyville, having a population of over 4,000, with public water
supply and partial sewerage.

It contains some large manufactories, and is evidently the source of con-
siderable pollution. On the other side of the river, opposite Lambertville,
is New Hope, with a population of about 1,200, favorably situated in general
for good surface drainage, while many houses on the line of the canal use
that as a sewer. Just below the town is a large paper mill.

At Lumberville, 14 miles above Yardleyville, a village of perhaps 300
inhabitants, there is no notable pollution.

The supply of Trenton is taken from the Delaware about four miles
below Yardleyville, which has a population of 900, and the water is gen-
erally considered of superior quality. In the latter part of the spring of

(357)
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1883, however, and at the same season in previous years, the water had a
fishy taste and odor, very offensive to some, lasting about ten days. No
thorough investigation was made to ascertain the cause of this, but it is.
believed to have come from the river and to have had no connection with
the reservoir.

The survey above Point Pleasant was made by following the principal
streams nearly to their sources, visiting all the large towns, and most
villages having a population of over 500 and also many smaller manufac-
turing hamlets, and investigating all special sources of pollution by exam-
ination and by interviewing manufacturers, town surveyors and others
best acquainted with the streams and their pollution. Most of the field
work was done in the months of August, September, and October, but a
portion of that in the Upper Lehigh and Lackawaxen valleys was neces-
sarily postponed until the present month.

The whole area drained by the Delaware river and tributaries above
Point Pleasant (including the Lechigh) is about 6,793 square miles, of
which about 795 are in the State of New Jersey and 2,623 in the State of
New York. The drainage area of the Delaware above the Water Gap is
about 4,446 square miles, and of the Lehigh Water Shed 1,373 square miles.

The population* of the whole area drained by the Delaware above Point
Pleasant is about 399,150, of which 58,365 are in New Jersey and 79,400
in New York. The population of the Delaware watershed above the
Water Gap is about 141,000 and of the Lehigh 164,000.

The sources of pollution will be considered in order going up stream.

Frenchtown, seven miles above Point Pleasant, on the New Jersey side,
is a trading village of 1,060 inhabitants, situated on gentle slopes near the
river. Half a dozen shops and houses discharge waste water directly into
a small creek flowing through the village, which also drains a small
cemetery. A few houses have privies near the bank of the creek. There
are no manufactories of note, and the dwellings being scattered and having
no drairage, but little of the domestic sewage reaches the river.

At Uhlerstown, a small hamlet opposite Frenchtown (on the Pennsyl-
vania side), half a dozen houses have a little waste water drainage into the
canal (flowing past Point Pleasant) with privies near the hank, and at a
canal boat yard a few men—not over eight or ten—use a privy draining
into the canal.

At Milford, on the New Jersey bank of the Delaware, 11 miles above
Point Pleasant, about 40 houses are situated near a small creck flowing
through the town, of which 25 have privies located favorably to indirect
drainage into the stream. Twenty are favorably located for drainage of
waste water into the strcam over the ground and two or three for direct
drainage. Nine small stables near the creek are partially drained into it.

# Estimated from comparison of Ninth and Tenth National Census, and local data.
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There are a few small manufactories, but none have foul drainage. The
village has a population of perhaps 300.

At the mouth of Durham creek, 17 miles above Point Pleasant, on the
Pennsylvania side, are the Durham Iron Works, said to be the oldest in
the country (founded in 1727). Five hundred men are employed here, of
whom 40 use privies over the creek. The dwellings of the employds are
not favorably situated for drainage into the stream. One-half of the ore
used here is from mines near the works (red hematite). The Superinten-
dent said that this was without doubt the only ore in the Delaware Val-
ley, on the Pennsylvania side, exeluding the Lehigh.

At Rieglesville, one mile above the preceding, the Musconetcong river,
the first large tributary above Point Pleasant, enters the Delaware from the
State of New Jersey, running for most of its course through a narrow belt
of limestone formation. It rises in and about Lake IIopatcong, 40 miles
from its mouth, and drains a narrow valley naturally well fitted for water
supply. As yet there are few villages of any size in the valley, although
the Morris canal (from DPhillipsburg to Jersey City) and the Morris &
Essex division of the Delaware, Lackawanna and Western Railroad traverse
the upper portion of it, near the stream, and the Central Railroad of New
Jersey ten miles of the lower portion. The only villages having a popula-
tion of over 200 are Bloomsburg (600), Hackettstown (2,650), and Stan-
hope (700), of which ITackettstown, 28 miles from the Delaware, is the
only one having a public warer supply. This is a gravity supply from a
mountain stream (tributary of the Musconetcong), giving an average pres-
sure of about fifty pounds. The daily consumption is estimated at 100,000
gallons. There are no sewers (except a short culvert for surface drainage),
and the houses are scattered at some distance from the stream, so that the
pollution from domestic sewage is comparatively slight for a town of its
size. There are no manufactories having foul drainage.

On the lower part of the stream are the following manufactories:

At Rieglesville, near the mouth, a paper mill; using three tons of jute
butts per day, 25 bushels of lime, 600 lbs. of chloride of lime, 300 1bs. of
alum, and 20 lbs. of soda ash.

At Finesville, one mile above the mouth, an edge tool works, employing
thirteen men, who use privies over the raceway.

A large pottery, one and a half miles from the mouth, not in operation
for several years.

A paper mill, four miles from the mouth, using ten tons of jute butts per
day, 100 bushels of lime, 3,000 pounds of chloride of lime, and 1,000 pounds
of alum. Sixty employés have water closet drainage to the stream. -

The intervales and gentle slopes along the Musconetcong are generally
cultivated, but the hillsides are for the most part wooded.

Pohatcong creek, entering the Delaware about 20 miles above Point
Pleasant, drains a similar valley of about half the length of the Musconet-
cong. The only town of note in its watershed is Washington, on a short
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branch about 15 miles tfrom the Delaware. It has a population of about
2300, supported mainly by manufacturing, the pypincipal products being
organs and shoes.  One of the principal hotels and a large oflice building
have complete drainage to the creek by pipe sewer; with this exception
there is no direet drainage other than from a tannery (using 1,000 cattle
hides per yesr and a few sheep sking, also washing a little wool) and two
or three small slaughter houses. A short section of the principal busi-
ness street is frequently washed by hose in dry summer weather, and
drained through the gutters to the creck. A few houses have gutter drain-
age for waste water. The town has a publie water supply from springs
three miles away, through a 12-inch main. About 120 private honses
have water attachments, but the amonnt consumed could not be learned.

The Pohuteong Valley is quite free from manufactories (except in Wash-
ington, as above noteds, is generally sparsely populated, and seems to pos-
sexs small inducements to any considerable inerease

The first large town on the Delaware is Phillipsburg, N.J., 25 miles
above Point Pleazant. It has a population of about 7,600, made up largely
of the empli yes of the several railroads terminating or passing through,
and the canal stariing there. There are some large iron works and a few
o her manutzetories s none having foul drainage), but almost the whole town
has (in the absence of =ewers) no direet diainage to the river.  Most of the
housex are situated on high and nearly level ground, on which there are
but fow streets and no natural water courses to the river. The compara-
tively small population on the steep approach from Easton (on the opposite
side of the river) has good surfaee drainage, but most of the domestic sewage
from the greater porticn in the rear is absorbed hefore reaching the stream.
Water is now furnished to a portion of the town by the Kaston Water
Works through a six-inch pipe, hut an independent supply is contemplated.
The death rate in 1884 was about 18 per 1,000. .

At a small village at the lower end of the town six or eight houses have
privies on the bank of lLopatcong creek, and a dozen others throw slop
water and garbage into thesame. A beer brewery on the opposite side of
the river (below South Easton), producing about 1,500 barrels a year,
drains into the canal (from Easton to Bristol.)

The mes notable pollution of the Delaware is from the towns of Easton,
Allentown and Dethlehem, on the lower portion of the Lehigh, the largest
tributary of the Delaware.  Here, within a distance of seventeen wmiles, is
a population of about 50,000 in towns favorably situated for good d-ainage.
None of them, however, is sewered, and when the volume of the Lehigh is
lowest and the amount of sewage proportionately largest, the Delaware
canal receives probably fully one-third of the water of the Lehigh, and of
thix third it ix estimated that one-half is carried past Point Pleasant.

Easton, on the north side of the Lehigh, at its confluence with the Del-
aware, 26 miles above Point Pleasant, ix a town having a population of

)
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about 13,000. Bushkill creek borders the northern side, so that unusually
good natural drainage facilities are afforded, especially as the population is
for the most part quite dense. One public sewer (from the county jail—
average population of 50) has a few connections with private houses, and
one hotel, affording complete sewerage for about 200 people. There are
besides three culverts for surface drainage, which may also have a few
house connections for wash water only. I estimate that one-fifth of the
population, or 2,600, have drainage for wash water through street gutters
and culverts, of which perhaps one-sixth goes into the Lehigh.

In the dry weather of summer much water is used in washing the streets,
and since the grades are quite steep much street dirt is carried to the river.
The slopes are chiefly toward the Delaware and Bushkill creek, so that only
about one-eighth of the area is drained into the Lehigh above the dam,
comprising perhaps one-fourth of the population. The sewer above-
mentioned discharges into the Delaware. The kitchen garbage collected
is also dumped into the river (Deluware) at present, but it is intended soon
to construct a furnace for cremating it. Privies are generally placed over
leaching cesspools which also receive, from the better class of houses, water-
closet sewage and kitchen and bath water. The most densely pojulated
portion is on gravel formation where the cesspools seldom or never fill up.
When they are cleaned the material is generally used in making fertilizers,
but sometimes, when more convenient, is dumped into the Delaware.

The healthfulness of the town is considered good, but as no complete
record of deaths is kept it is impossible to give exact figures. A prominent
physician estimated the death rate at not over 15 per 1,000 annually, and
said there were few cases of typhoid or other enteric diseases.

The public water supply is regularly from the Delaware just above the
town. Formerly it was pumped from the Lehigh, just above the town, and
this station remains as a reserve. The Delaware water was substituted for
the Lehigh because softer and purer, though one of the leading physicians
thinks that the Lehigh water caused no sickness when it was used. The
Delaware water seems to be entirely satisfactory in quality, but gives some
trouble in pumping on account of tan-bark and other small vegetable re-
fuse which it contains at times. The total quantity supplied, including
that to Pbillipsburg, averages about one million gallons per day. In ad-
dition to the above general supply about two hundred families have an
independent supply of spring water.

Besides the pollution of the Delaware by street and domestic drainage,
there are the following special sources in Easton proper:

On Bushkill creek near its mouth are several small butcher shops, which
(in all) slaughter about 40 cattle, 30 calves, and 90 sheep and lambs per
week, besides many hogs in winter, and drain directly into the creek. Near
them is a stable containing six or seven horses draining directly into the
stream, and several others indirectly.

A calf kiﬁd manufactory on the Bushkill, half a mile from its mouth,

46
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treats 25 dozen skins per week and discharges the liquid waste directly
into the creek ; it is of the worst character but not large in amount.

About a mile from the mouth of the Bushkill are two privies over the
stream, used by perhaps 15 people, and a stable on the bank for eight or
ten horses.

A Dbeer brewery, producing 10,000 barrels per year, drains into the
Lehigh, and a smaller one (3,000 to 5,000 barrels) into the Bushkill. At
the former place 15 men use a privy near the river bank and perhaps
ten more use another belonging to an oil works near by.

IFrom the town gas works, on the Bushkill, but little waste seems to es-
cape int the stream, the tar being sold. From 50,000 to 75,000 cubic feet
per day are produced from coal.

The Easton cemetery occupies a hill around which winds the Bushkill
creek, affording excellent drainage for the greater portion of its area.

Bushkill creck, (ntering the Delaware at Easton, drains a considerable
area of farming country containing a few small hamlets but no town of
any size. At Wind Gap, however, a station on the railroad between Ban-
gor and Bethlehem, slate quarries are now being opened, which seem
likely to build up quite a town at that point.

South Easton, an independent borough on the other side of the Lehigh,
has a population of about 5,000, wholly in the Lehigh water-shed, but on
account of .the entire absence of sewers and a public water supply and the
scattered state of the population, comparatively little domestic sewage
enters the river. Perhaps 50 houses near the river have partial drainage
through street gutters for wash water. A water supply is contemplated
from springs back of the town.

The principal pollution at this place is from the following manufactories
along the river and canal :

At a cotton and woolen mill, draining partly into the river and partly
into the canal, 30 1bs. of indigo, 40 lbs. of catechu and half a pound of
aniline dyes are used per day. Two hundred operatives use water closets
discharging directly into the stream.

At a wire mill, between the river and canal, 4,660 1Ls. of oil of vitrol
are used per day, and the waste discharged into the Lehigh. Water
closet drainage from 250 men also goes into the river.

At another wire mill the waste from 900 1bs. oil of vitriol per day is dis-
charged into the canal, and 35 men use privies over leaching cesspools
from 30 to 40 feet from the canal.

At an iron furnace near the above, which had been idle for sowe time,
the workingmen’s privies were over the river.

At the shops of the Lehizh Valley Railroad Company 250 men use
privies over cesspools from 50 to 100 feet from the canal. The urinals have
divect drainage to the canal, as also the waste oil, ete., from the round-house.
The privies of the Kaston station (L. V. R. R.) are over a leaching cess-
pool about 100 feet from the canal. At Glendon, a borough of 700 or 800
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population, two and a-half miles above Faston, 100 men in iron furnaces
use privies over a raceway from the canal to the river. The dwellings are
so situated as to have little or no direct drainage to the river.

At Redington, six miles from the mouth of the Lehigh, about 30 houscs.
are within a hundred feet of the river, but contribute little direct drainage.

Freemansburg, on the left bank of the Lehigh, eight miles from its
mouth, is a small village (of 630 inhabitants), containing no manufactories,
in which nearly all the houses are located on one nearly level strect parallel
to the canal, which lies between it and the river. So situated but little
direct pollution comes from this place.

With the above exceptions there is no notable poilution of the Lehigh
betwezn Easton and Bethlehem, ten miles from the Delaware and 86 from
Point Pleasant.

Bethlehem proper, or old Bethlehem, is situated on the left bank of the
Lehigh, just below Manockisy creek. Its present population is estimated
at 5,800, the greater part of which occupies high ground having steep slopes
to the streams There are no sewers except one culvert for surface drain-
age only. Fiecal matter and much domestic waste wa er are received by
leaching cesspools in cavernous limestone, containing fissures which serve
as drains, so that the cesspools seldom or never fill up. According to a
local engineer they are sometimes dug as deep as 80 feet to secure this
natural drainage. A considerable part of the domestic waste water is car-
ried through the gutters to the streams, chiefly to the Manockisy.

The public water supply averages nearly 400,000 gallons per day. It is
pumped from a spring beside the Manockisy, about 1,500 feet from the
Lehigh. No record of deaths being kept I was unable to obtain the rate, or
even any estimate.

West Bethlehem, on the other side of the Manockisy, has a population
of about 2,000, much more scattered than Bethlehem proper, and with no
water supply, so that it has but little dondestic drainage to the stream.

The following are sonrces of special pollution on Manickisy creek :

Several small butcher shops, slaughtering perhaps 25 cattle per week,
and a small establishment for utilizing a portion of the butchers’ offail—all
having direct drainage to the stream; two small breweries, a small dye-
house, a small stable, and privies used by about 25 people. These are in
Bethlehem proper and West Bethlehem. Above the town there is but
little direct poilution of the Manockisy. A railroad runs up the stream to
its source, and thence across to the Bangor slate quarries (to be referred to
later), but the population is mostly scattered over a farming country.

Bath, a town of 700 inhabitants, ten miles above Bethlehem, is the source
of no notable pollution except a small tannery and the domestic sewage, a
large number of the houses being favorably situated for good surface drain-
age to the stream.

South Bethlehem, on the right bank of the Lehigh, has nearly or quite
as large a population as Bethlehem proper (now estimated at 5,600),
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though not quite so favorably situated, on the whole, for natural drainage—
the bulk of the population being on comparatively flat land.

The public water supply is from the Lehigh, at present from a point
opposite the heart of the town, and below much pollution, but about to be
taken from a new station above town. The new works will also supply
West Dethlehem. It is cxpected that about 600,000 or 700,000 gallons
per day will be required.

Six buildings of the Lehigh University, including a large chemical
laboratory, sitnated on the hill-side back of the town have complete drain-
age into cesspools which overflow into public sewers discharging into
Lehigh river above the intake of the present water supply. Two of
them are occupied regularly by 85 persons, and over 300 more use the
water-closets more or less. The sewers receive no other frecal matter, but
afford surface drainage for the most densely populated portion of the town
taking much domestic waste water which is discharged into the street
gutters.

A small brewery back of the university drains into a brook which is
often dry in warm weather, so that much of the drainage is puritied before
reaching the river. ’

Desides these sewers, a culvert running through the town, open most of
the way, receives the drainage of a public lanndry, and more or less do-
mestic waste water from about 20 houses. Twenty-five houses have privies
near the wall of the culvert, whiie the water closets of a railroad office
building, occupied by 20 or more persons, and the railroad station closet,
used probably hy more than 30 persons per day, have direct drainage into it.

The town has been built up and is chiefly supported by the extensive
iron works of the Bethlehem Iron Company, on the river at the lower end
of the village. About 2,600 men arc employed here. Their bath waste
runs direct to the river, but the privies are over cesspools, from which the
contents are removed.  An inspcction of the river bank opposite the
works, however, showed that many, perhaps hundreds, went there instead
of to the privies. .

There is also a large zinc works here, but no pollution from it was evi-
dent.

St. Luke’s Iospital (30 to 50 patients), near the Lehigh, in the upper
part of the town, drains its laundry water to the river by an open ditch in
which much of the water is absorbed. All other drainage goes to a leach-
ing cesspool. .

On or near Saucon creek, entering a mile helow South Bethlehem, are
two small villages, Hellertown (700), and Coopersburg (400), but the
stream receives little pollution from them.

The largest town in the Lehigh Valley is the city of Allentown, on the
right bank, at the intersection of the Little Lehigh and Jordan creeks, 16
niles above the Delaware and 42 miles above Point Pleasant. The popu-
lation is about 20,000, nearly all of whom live on slopes sufliciently steep
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to afford excellent surface drainage. The City Engineer estimates that
one-third of the population drain all domestic sewage (including fecal
matter) into leaching cesspools'in cavernous limestone. He also estimates
that one-tenth of the pcpulatian use privies the contents of which is re-
moved to flats on an islund overflowed by high water. Two public culverts
assist in the removal of gutter drainage which includes considerable house
waste water.

The water supply (1,500.000 gallons per day) is from springs near the
Little Lehigh, on the outskirts of the town.

According to official returns the death rate in 1884 was 13.8 per 1,000.
One-fourteenth of the total number «f deaths was from typhoid fever,
which “prevailed in various sections of the city to such an extent as to
almost cause alarm.” .

The cemetery is located over cavernous limestone five feet below the
surface.

In addition to domestic sewage there are the following manufactories
having foul drainage into the Lehigh or its tributaries in and around
Allentown: .

Three small breweries, having an aggregate product of ten or twelve
thousand barrels per year; two or three small slaughter houses on the
Little Lehigh ; a soap factory near the Lehigh discharging into it per day
(on the average) the waste from 500 lbs. of scraps of hides (i. e. the solid
part remaining after boiling them to recover the oil) and five or six gallons
of spent lye; also 10 lbs. of refuse from refining tallow.

At the public gas works a local nuisance has been created by running
all the liquid waste (except tar, which was sold,) to a large pool back of
the works. It had no known outlet, but being near both the river and
Jordan Creek, some of the liquid doubtless reached the streams after more
or less thorough filtration. The Board of Health had just ordered this
practice stopped, and the Superintendent did not know whether it would
hereafter be sent directly into the creek or into a well. The daily product
averages over 40,000 cubic feet, from coal.

Quite a large tannery on the Little Lehigh, on the outskirts of the town,
had been idle for more than a year, and was not likely to resume work.

At a woolen mill near the preceding but little dyeing is done, but the
operatives (80 to 100) use privies over the stream. Another large woolen
mill near Jordan Creek had been idle for a long time.

At a silk mill near the Jordan creek, the water-closets, used by 600
operatives, discharge into a cesspool having an overtlow to the stream.

At a pipe foundry on the Jordan creek, a hundred or more men use
privies over the stream.

At a paint works and grist mill, near the mouth of the Little Lehigh,
about a dozen men use privies on the banks of the stream.

A small furnace below the town, near the river, had been idle a long:
time; when in use perhaps 30 men use privies over a small stream.
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There are extensive iron works on the river in the upper part of the
town, but little pollution comes from them except the bath water of the
employés, which, however, is not inconsiderable, as the number of men
aggregates several hundred.

Three miles above Allentown, on Jordan creck, is a fertilizer factory
having a capacity of 3,000 tons per yvear. The principal pollution is from
boiling bones, the wasie from which flows into a small land baxin, said to
have no outlet, and not reached by the creek except at times of freshet.
Some of the depesit in the basin is sometimes taken out for manure.

The Lehigh County Poorhouse, situated on Cedar creek, a branch of the
Little Lehigh, about three miles from Allentown, has direct water-closet
drainage to the stream.  The average population is about 300.

At East Al'entown is a large tannery draining into the Lehigh, using
30,000 hides per year, 7,000 tons of bark, and 1,800 bushels of lime. It
employs 50 workmen, hall of whom use privies over the stream of waste
wacer to the river.  This stream, having an estimated flow of 20,000 gal-
lons an hour at the time of my inspection, was very foul to the smell.

Catasauqua, 19 milcs abhove the Delaware and 45 miles above Point
Pleasant, is a manufacturing towan of about 3,000 population, or, including
suburbs and West Catasauqua, 4,500. It has a public water supply esti-
mated at nearly 200,000 gallons per day, pumpcd from the river. The
greater part of the population is favorably situated for surface drainage to
the canal, including most of the domestic waste water. Cesspools receiving
faecal waste are in cavernous limestone.

The special sources of pollution in Catasauqua are chiefly the privies of
the large manufactories, us~d by over 300 men. The largest works, how-
ever, has tight cesspools. The same works wastes a barrel of oil per week
from its iron rolls. A small gas works near the canal is probabiy the
source of some pollution.

At Hockendauqua, a mile and a-half above Catasauqua, are two small
furnaces, from which the most serious pollution is a privy over the river
wall, used apparently by not more than 20 men. Below the furnaces a
dozen houses on the bank have indirect drainage to the river.

Stemton, on the left bank, and Coplay on the right, about a mile above
the preceeding, are small hamlets of scattered houses. At Coplay wasa
furnace not in operation, and at Stemton, car shops also idle at the time of
my inspection. Above Coplay are two large cement works near the river,
but giving no perceptible pollution.

Slatington, on the right bank of the Lehigh, 30 miles from the Delaware,
has had a rapid growth within the last few years, due to the slate industry
on which it is almost wholly dependent. The population is now estimated at
over 2,000. About half the population has good surface drainage for domestic
waste water by means of Trout creek, flowing through the town, and some
20 houses have privies over the stream. One livery stable also has partial
drainage to the creek. In the upper part of this town a slaughter house,
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and a few water-closets drain into a small branch of Trout creek. This is
the last town below the Blue Ridge.

Aquanchicola creek, the first tributary above the Blue Ridge (entering
from the northeast, 34 miles from the Delaware) drains the northern slope
of the Ridge, ahsolutely without population on one side, and a sparsely
settled rough farmipg country on the other.

Pohopocho, or Big creek, entering five miles above the preceding, drains
a broader valley, with a somewhat larger population. Pariyville, a village
at its mouth, has a population of about 700, mostly dependent on an iron
works, where 100 men have water-closet drainage to the river; also some
50 more in shops and dwellings on the stream.

Above Parryville the valley is mostly rugged and wooded for 12 miles,
with few inhabitants except along the stream where the land is cultivated,
generally on one side only. The tributaries from the north drain extensive
mountain districts which are within three or four miles of the main stream
in the lower ten miles of its course (excepting the last two). The upper
portion of the valley is more open, with better farming land, and conse-
quently more thickly settled, though having less than 50 inhabitants to the
square mile. The best portiou of the valley is between five and fifteen
miles from the river, where the population is only about 35 to the square
mile. The lower five miles are somewhat more thickly settled on account
of nearer markets and railroads, though the country is but little if any
better suited for agriculture than that above.

Weisport, a village on the left bank of the Lehigh, two miles above the
mouth of Big creek, has a population of about 500, but the dwellings are
scattered—extending back from the river for more than a mile—and there
are no manufactories with foul drainage. )

Lehighton, just above Weisport on the opposite (west) side of the
Lehigh, has a population of about 2,200, scattered over a large area, with
no public water supp:y and but little direct drainage. It isa trading cen-
ter for a large part of the surrounding country and the home of many of
the workmen in the railroad car shops at I’ackerton, a mile above. There
1,000 men have water closet drainage to the river.

Next is Maach Chunk, an important railroad and canal headqu:rters
and summer resort, about 70 miles above Point Pleasant. Nearly the
whole population has complete sewerage to the river, but there is no pol-
lution from manufactories. The population of east Mauch Chunk (1,900)
is quite scattered and has but little direct drainage.

West and northwest from Mauch Chunk are extensive coal mines in the
mountains between the Lehigh and Susquehanna watersheds. This region
was not visited and the following information regarding it was obtained
from men acquainted there and fiom maps :

Hazleton, the largest town in this region, is partly in the Lehigh and
partly in the Susquehanna watersheds. I estimate 4,000 of its 7,500 popu-
Jation as in the Lehigh drainage area. 1t is 13 miles from the Lehigh by
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way of Hazel and Black creeks and 90 miles above Point Pleasant. It is
supported chiefly by the mining industry, but has also extensive manu-
factories of pianos and burial caskets.

Eight miles below, on the same stream (Black creek), is the borough of
Weatherly, a town of over 2,000 inhabitants, having extensive car shops.

Three miles up Nesquehoning creek, entering from the west two miles.
above Mauch Chunk, is the village of Nesquehoning, having a mining
population of about 900.

About eight miles southwest of Mauch Chunk is a large mining rettle-
ment on the summit between the Lehigh and Susquehanna watersheds, but
little of the drainage from this population reaches the stream directly.

A considerable quantity of sulphuric acid enters the Lehigh from the
coal mines northwest and southwest of Mauch Chunk, but [ was unable to
get any estimate of its amount.

The next town on the Lehigh is White Haven, 24 miles above Mauch
Chunk and 94 above Point Pleasant. It has a population of about 1,500,
scattered and at a short distance from the river, without a public water
supply, so that but little direct pollution of the river from sewage results.
There is no manufacturing except c¢f lumber.

Above White Haven the watershed is almost wholly without population,
or inducement thereto, the country being worthless for agriculture, with
no mineral resources and but little valuable water power. The sources are
in great swamps, from which the water acquires a brownish tinge, but the
taste at the time of my visit to White Haven in September, was not un-
pleasant.

As has been seen, almost the whole area east of the Lehigh, above the
Blue Ridge, is finely adapted for water supply while the tributaries from
the west are unfitted by the coal mining industry until White Haven is
reached. It is, therefore, proposed to intercept these streams from the:
east by tlie conduit which would tap the Lehigh above White Haven.
The watershed thus utilized has an area of about 542 square miles and a.
population of about 10,000, or less than 19 to the square mile.

Returning to the Delaware, the first pollution of note above Easton is
from Martin’s creek, entering from Pennsylvania, 33 miles above Point
Pleasant. With the exception of a small tannery near the mouth, no-
source of pollution was discovered on this stream below Bangor, seven
miles from the Delaware and 40 above Point Pleasant. Quite a town
(population 2,700) has been built up at this point within a few years by the
slate quarrying industry. There are, however, no large manufactories
having foul drainage, and in the absence of a public water supply, but lit-
tle domestic sewage reaches the creek directly. The principal hotel has
complete drainage to the stream and about a dozen houses have pmvles‘
near the banks, half of which also cast in garbage.
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Another slate quarrying town, situated on a branch of Martin’s creek,
about eight miles from the Delaware, is Pen Argyle, having a population
of about 800. DBoth these last named towns are connected by rail with the
Delaware and Lackawanna Railroad at Portland, and an extension has
lately been constructed down the creek to comnect with the Delvidere
Division of the Pennsylvania Railroad, which will doubtless somewhat in-
crease the population in this valley.

The first town above Easton is Belvidere, N. J., 40 miles above Point
Pleasant, at the mouth of Pequest river. It is the seat of Warren county,
a railroad junction and trading town, with some manufacturing, especially
of flour, having a population of about 1,750. A public water works, pump-
ing from the Delaware, supplies nearly 100,000 gallons per day on the
average.

One public sewer drains the railroad station water-closets, one hotel and
several private houses, while zeveral grist and =aw mills have privies over
the stream. Water-closet drainage is thus afforded for perhaps 150 people,
The dwellings‘are generally scattered so that comparatively little domestic
sewage reaches the river directly.  An old tannery on the Pequest was not
in operation at the time of my inspection. A paper pail factory was also
idle. .

The Pequest valley is a limestone district, and contains extensive swamps
about twelve miles back of Belvidere. These are being reclaimed by drain-
age, reducing the summer flow of this tributary.

Pauling’ kill, draining a large area in New Jersey, enters about 49 miles
above Point Pleasant. Newton, a town of about 2,000 inhabitants, is in its
watershed, near its source, about 35 miles from its mouth, and several other

" quite large villages, nearly as far up, but they were not visited on account

of their distance from the Delaware. There are no large villages in the
Pauling’ kill valley within 25 miles of its mouth.

Just above this, on the Pennsylvania side of the Delaware, is Portland,
a village of 800 inhabitants, not very favorably situated for surface drain-
age. About a dozen houses have privies near the banks of the river or
creek. A small tannery was not in operation, but was said to use about 50
hides per week when running. There are also several saw mills and a small
foundry. This completes all notable pollution below the Water Gap.

Above the Blue Ridge, the Delaware watershed is remarkably free from
pollution by manufacturing and domestic sewage. For more than 40 miles
above the Water Gap it is almost wholly free from pollution incident to
habitation (excepting a few large Summer hotels about the Gap, and the
drainage area of a tributary entering two miles above, which contains the
borough of Stroudsburg and considerable good farming country)—nearly the
whole area being exceedingly rough and unattractive to any industry, seem-
lingly destined to forever remain very sparsely populated. One township
(Porter, Pike county) having an area of over 60 square miles, had a popula-
tion of lezs7t11an 100 in 1880.
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At the Water Gap, at Stroudsburg, and at several other points on or
near the river, are many hotels and boarding-houses which largely increase
the population in the summer. Some of these drain directly into theriver,
as noted in detail below.

The Water Gap IHouse, having accommodations for 300 guests, is gen-
erally full, or nearly o, for two months, and half full for four months
more. It has a drain to the river taking all sewage except water closet
waste, which is retained in a tight vault and used for a fertilizer.

The Kittatinny llouse, having about the same accommocations and
patronage, has direct drainage for all sewage to the river; also the Central
House, having about 30 occupants for four or five months.

A pulp and paper mill on Analomink creek, one-fourth mile from the
Delaware. one mile above Water Gap Station, was being rebuilt at the time
of my inspection. It was intended to consume twelve cords of wood per
day, requiring probably about 7,000 1bs of lime, 4,000 lbs. of soda ash, and
1,400 1b=. of chloride of lime. '

Stroudsburg, situated on MceMichael's creek, just above its ]unctlon with
Brodhead’s creek, about four miles from the Delaware and six above the
Grap, is a town of about 2,000 population, largely increased in summer by
city boarders.

Pocono creek, a branch of McMichael’s, borders the town on a third side,
so that good natural drainage facilities are afforded, but the houses are
scattered over flat ground at a distance from the streams, and only one
house—the principal hotel, having about 50 boarders in summer—has a
sewer.

A public water supply probably furnishes not more than a fourth of the
population, as there are only 75 taps. The quantity consumed was not
known.

At East Stroudshurg, on the other side of Brodhead’s creek. is a tannery
treating 510 hides per weck with 100 tons of bark and 40 bushels of lime.
Another, in Stroudsburg village, tans 300 hides per week, and one at
Spragueville, six miles above, tans 250 per week. Formerly there were
more tanneries in this upper Delaware country, but now nearly all are
abandoned, or about to be, except those most favorably situated for ship-
ment.

A woolen mill at Stroudsburg scours about 1,000 pounds of wool per day
with 13 pounds of potash, 13 pounds of soda ash, and 33 pounds of sal soda,
and colors 600 to 700 pounds per day, mostly with logwood and catechu.
One hundred operatives use privies over the stream.

Excluding the pollution above-mgntioned (in Stroudsburg and vicinity)
there remains an excellent watershed of about 440 square miles, with a
population of only 11,000, drained by Brodhead’s, McMichael’s, Cherry,
Mrshall’s and Bushkill creeks, entering the Delaware within a distance of
14 miles.
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At Dingman’s ferry, about 27 miles above the Water Gap, area few sum-
mer boarding houses, but apparently little sewage reaches the river from
them. The first town above Stroudsburg is Mil-ord. It is the seat of I’ike
county, Pa., about 35 miles above the Water Gap, having a population of
1,200, mostly scattered and at a distance from the river, so that very little
house drainage reaches it. It has no manufactories having foul drainage.

Port Jervis, N. Y, is the largest town in the Delaware valley above
Easton. Itisabout 43 milesabove the Water Gap, by way of theriver. It was
built up chiefly by the Erie Railroad when it had its terminus there, con-
necting with the Delaware and ITudson canal, and is still largely dependent
on transportation intcrests, though also a trading town for the surrounding
country. It has a population of about 9,000, mostly in scattered houses on
flat ground at a distance from the river, and therefore not well drained.
Only the business portion has good drainage, having a raceway in the rear
of the principal street, with two connecting sewers, draining about 50
buildings. Perhaps 50 more have privies over or beside it, and 300 men
in the Eric Railroad shops use privies over it, making, perhaps, 800 who
have water-closet drainage to the river. The town has a public water
supply from a mountain stream, with reservoir capacity of 280,000,000
gallons, 130 feet above tke town. The quantity consumed is not known,
but probably nearly all the inhabitants are supplied, as there are 2,500 at- -
tachments. Public gas works, producing 20,000 cubic feet per day from
naphtha, drain into the river, but no other manufactory pollution was dis-
covered.

Matamoras, a suburb on the Pennsylvania cide, has a scattered population
of about 1,000, on flat ground without water supply or good natural
drainage.

Above Port Jervis there is little pollution frem towns or manufactories
except from Ionesdale and vicinity on the ILackawaxen, the principal
tributary from the west above the Lehigh. Iixtending for more than half
the distance from the Delaware to the Lackawanna coal fields, it has natu-
rally been one of the principal transportation routes. The Delaware and
Hudson Canal follows the Lackawaxen from Honesdale to the Delaware,
as also a branch of the Erie Railroad. Coal is brought over to the canal
from Carbondale to Honesdale and formerly from Scranton to ITawley
(nine miles below Honesdale) by rail. Thus towns have grown up at these
points, Honesdale being the older and larger as the headquarters of the
canal company. Formerly, before the railroad outlet was constructed and
1o coal could be removed in winter, it was the largest coal storing station
in the world. It is about 24 miles from the Delaware and 91 above the
Water Gap. The population of the borough proper is about 2,600, but
including the outskirts and villages in the vicinity the total is about 6,000,
increasing very slightly, if at all. One half of the borough (or a popula-
{ion of 1,300) has complete drainage by sewers to the stream, and a large
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part of the remainder has good surface drainage, while some 20 houses
have privies on the banks of the river.

ITawley, nine miles below, has a very scattered population of nearly
2,000, or with immediate surroundings, nearly 3,000, Very little domestic:
sewage enters the stream from this town, but a large silk mill (500-600
operatives) has privy drainage to the Paupack, a tributary of the Lacka-
waxen at.that point.  There are large glass works here, also at Honesdale
and at White Mills, between the two, but otherwise there is little manu-
facturing in the Lackawaxen Valley. A few tanneries remain but these
are being gradually abandoned.  The whole watershed of this tributary is
finely adapted to water supply, except for the pollution above noted.

Above the Lackawaxen the Delaware watershed is almost entirely free
of towns or manufactories having any considerable foul drainage. The
largest town, Deposit {1,5000, is nearly 130 miles aliove the Waier Gap,
and has no manufactories or direct drainage. Nearly all that portion of
the watershed in New York state is sparsely settled farming country. The

rallev above Deposit was not surveyed but extensive inquiries revealed no
sources of pollation.

Appended is a list of towns and villages having a population of 200 or
over in the several watersheds, arranged in order of distance from the
nearest proposed point of taking the snpply. Possibly a few remote vil-
lages in New Jersey and =ome mining villages near the Susquehanna
watershed northwest of Mauch Chunk, having a population slightly in
excess of 200, may be wanting.

Respectfully, .
DANA C. BARBER,

Assistant Engineer.
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TOWNS AND VILLAGES IN THE DELAWARE VALLEY (EXCLUDING THE
LEeHIGH) BETWEEN PoINT PLEASANT AND WATER (AP, IIAVING A
POPULATION OF 200 OR MORE.

" Estimated ll\Ii]cs above

Population,’  P’oint

1885, i Pleasant.
Frenchtown, N. Ju.coiiiiiiiiiiiiee 1,060 7
Milford, N. J.... . 300? 11
Rieglesville, Pa.... 340 18

Bloomsbury, N. J... . 600 25
Phillipsburg, K. Jueuoviviieeiirees i cveeesveveerene e 7,600 | 25
¥Easton, Pa.....cooooiiiiiiiiii 0,750% f 26
Stewartville, N. .J 850 23
Broadway, N. J. 200 31
tNazareth, Pa... 3401 34
Washington, N. 2,300 ! 35
Belvidere, N. J..... . 1750 40
Bangor, Pa..ccoviiiiiiiiiii - 2,300 40
Pen Argvle, Pac.ccoieviiiiiiiiniiiiiiiiiiiiiieiiceeveeeeee 800 - 41
Hackettstown, N. J o 2,650 45
Portland, Pa.......... . 800 ; 438
Oxford FFurnace, N. J 2,800 49
Hope, N. Juoooeniinns 250 49
Williamsburg, N.J. . 340 51
Stanhope, N. J .o 700 | 55
Andover, N. J.. 400 ! 66
Newton, N. J.... 2,000 84

ToOWNS AND VILLAGES IN THE LENIGII VALLEY HAVING A POYULA-
TION OF 200 OR OVER.

Estimated Miles above
Population, Point
1885, Pleasant.

—_————— ¢ —— —_— - p— ———e PR J e

TEAStON, Pileicvevieieiiiieiieeeeerreee e eenniie e e b8,250% 25
South Easton, P . 5,000 26
Glendon, Pa...... 1,100 - 28
Redington, Pa... 370 31
Freemansburg, Pa 630 34
Bethlehem, Pa........ ..l 5,800 ! 36
South Bethlehem, Pa.......ocoviiiiiiiiiiiiniinnin, 5,500 36
West Bethlehem, Pa.....c.cooeeviiiiiiiiiiniiniinn, . 2,000 37
Hellertown, Pa...... . 700 ¢ 38
Allentown, Pa..... .1 20,000 41
East Allentown, Pa.. 530 41
Catasauqua, Pa......... 3,500 44
West Catasauqua, Pa. 560 44
Fullertown, Pa....ccoouviiiiiiiiiiiinniiiiniininn, 500 | 45

# Three-fourths only ; one-fourth of population drains into Lehigh.
1 One-third only ; two-thirds in Lehigh.
1 One-fourth only ; three-fourths of population drains into the Delaware direct.
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Towns and Villages in the Lehigh Vallev—Continued.

Estimated Miles above
Population,;  Point
BRD.

i Pleasant.
Coplay, Pa.. 800 | 46
Bath, Pa... . 700 46
Stemton, Pa ..o 280 46
Siegtricd’s Bridge, Pae.coooivviiiiiiniiiiiiniinnn, 240 . 47
Chapman, Pa....ooo 380 48
Coopersburg, Pa...ooiiviniiiniiiinn v, 400 48
*Nazareth, Pac.cooooiiiiiiiiiiiiiiie . 680% 49
Tronton, Pa..ceiiiiiiiiiiiniiiiiiiiieeiiecinenns 280 50
East Texas, Pa.ooviiiiiiiniiiiiiin . 240 52
Centerville, Pa......... e 350 ! 52
Macungie, Pa......cc.ocoevvinininnnnnn. e 700 - 52
Emaus...... .......... P 900 ' 53
ALDURtis.coocooviiiiiniii 500 54
SIatington.coeeeeieviiiiiie e veee 2,000 [ 56
Trexlertown, Pac...cooiiviiiiiiiiiiiiiiiiiiiieiianes 390 57
Frankling Pace .o e 220 59?7
Fogelsville, Pa. . 390 60
Slateda.e, Pa............ . 350 61
Parrvville, Pa. . 700 | 66
Weisport, Pac....coovviiiiiiiiininiiininin i, . 500 | 67
Lehighton, Pa .o . 2,200 68
Mauch Chunk, Pa .coooveviiiiiniiiiiiinniiiiiieeeee. ¢ 3800 ! 71
East Mauch Chunk, Pa........coooviiiiiiiiniininnnl, - 1,900 72
Nesquehoning, Pac..ooooviiniiiiinnn. © 1,000 76
Weatherly, Pa.....ooooooiiin 2,200 82
Beaver MeadoWa..ooiiiiiiiiiiiiiiiininnne . 500 85
Laurytown.. ... 8550 867
Beaver Meadow Mines.. .. 900 X7 ?
Jeansville............cooiill i 500 88
Buck Mountain......c.oe. woeee.. 700 89
FHAzZeltON. .o e e e " 5,0001 | 90
Lehigh Tannerv, Pa.... 300 91
Sandy Valley, Pa,, ?.... 400 93?
‘White Haven, Pa......... e 1,300 94
Middleburg, Pa....oooviiiiiiiiiiins vmieniiiiininnnn 300? - 95
Port Jenking, Pa...oeoiiiiiiiiiiiiiiiiiiiiiiiii e 3007 | 96
ITighland, Pa...coooiiiiiiiinn 600 99
R . - : . B,
UpPER LEHIGH.
' Estimated Miles above
. Population,’ White
' 3 Haven.
. . - . R B,
Gouldshoro’, Pa.. 250 13
Tobyhanna, Pa.... o | 25

* Two-thirds only : one-third in Delaware.
+ A part only ; remainder in Susquehanna water shed ; estimate doubtful.
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TOWNS AND VILLAGES IN THE DELAWARE VALLEY ABOVE WATER
GAP HAVING A POPULATION OF 200 OR MORE.

| Istimated | Distance in
Population, Miles above
1885. Water Gap.

Water Gap, Pa.....ocouviiviiiiiniiiiiniiiiiiniiiec 200 7
Stroudsburg, Pa.........cccociiiiiiiiiiiiinniiiiiiii - 1,850 5
East Stroudsburg, Pa........coooiiiiniiiiiiiiiin 1,200 | 5
Dutchbury, Pa..covveriiins coiiniiiriniiiniiinien e ‘ 200 ‘ 5?
Tannersville, Pa.............. PN 330 | 15
Mountain Home, Pa.....ccoooiiiiiiiiiiieriiiiniinneennens 280 20
Milford, Pa....cccuun et ceviiieiiiiiieieneeeiieeeneiaieee e ¢ 1,050 36
Port Jervis, N. Y..ooioiiviiiicininnnininnnne ... 9,200 ( 45
Matamoras, Pa... 1 ,000 45
‘Waurtsboro, N. Y ... 500 . 57
Monticello, N. Y ... cooiuiiiiiiieeiiiriniiieeree e e e, 950 | 67
Narrowsburg, N. Y..... et rreeear e raa, 320 74
Liberty, N. Y.oooviiiiiiiiiiiiiiii i ' 500 76
Hawley, Pae...oooooeviiiiiiiiiiiiiiiiin . e 2,000 83
Calicoon Depot, N, Y....coiiiiiiiiiiiiiniiniiiiiiiennen. i ) 87
Honesdale, Pa........... 95
Prompton, Pa.... 98
Waymart, Pa..... 103
Deposit, N. Y.... 121
Walton, N. Y..... 153
Andes, N. Y...... 159
Margaretville.... 162
Delhi............... 168
Bloomville........ ; 175
HODBATb .. eveiiiniii it eere e ! 182
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APPENDIX No. 1—CContinued.

PART II.——lx’lil’ORT ON DAMAGE CAUSED BY RAIN STORM
TO HYDROGRAPHIC WORK.

e ——

By II. W, SANBORN, Assistant Engineer.

- — e - -

Piinaperrniy WATER DEPARTMENT,

February 25, 1886.
Mr. Rrporrn HERrING,
Engineer in charge of
Surveys for Future Supply :

Sir:—A report of the storm of February 11th and the damage it caused
to the Hydrographic work ix as follows: The rain began to fall at the
difterent Gauge Stations at from 5 to 7 A. M., and continued through the
day, ending at from 6 . M. on the 11th until 7 .\. M. on the 12th. The
fall was about 2.60 inches.

The streams rose to an unusnal height, reaching what is said to be the
highest point since 1869. The unusual rise of water was caused by the
melting of the large quantity of snow that fell on the 3d and 4th uniting
with the rainfall. The quantity of water given oft by the meliing of the
snow is somewhat uncertain, as the records of the snow-fall vary so much,
due to its drifting. I should judge that it would be equivalent to one (1)
or one-and-one-half (14) inches of rain, which would make a total of 3.60
or 4.10 inches of rainfall.

There was a second fall of 0.80 or 0.90 inches of rain on the afternoon of
the 12th, causing a second rise of the streams to nearly half the height of
the first one.

The highest points that the streams reached are as follows:

Perkiomen, at Frederick, 17 feet.

Neshaminy, below the Forks, 17.75 feet.

Tohicon, at Point Plessant. 11.00 fect.

The greatest damage done was at the Neshaminy below the Forks. The
automatic stream gauge was carried away and the flooring on the meter
bridge was torn oft.

The cables and floor timbers are not apparently injured, vet they had a
great strain to withstand, as the bridge at the centre must have heen four
fect under water, while the stream was running full of ice.



TO IYDROGRAPHIC WORK. 377

The automatic gauge-box was crushed by the ice, and the trees to which
it was attached had all the bark torn off for two feet above the general
height of the water. The pier lately built at the Tohicon, and upon which
the automatic gauge is placed, showed scarcely a tremor when the ice was
running.

The residents state that they never before saw so much ice go down the
stream during a freshet.

The following is a list of the stream and maximum gauges washed away.
Most of them need not be replaced, as sufficient results, generally, have
been obtained :

Perkiomen, above Green Lane, 1 maximum gauge.
Macoby, 1 maximum gauge.
Macoby, 1 stream gauge.
E. Swamp at Perkiomenville, 1 maximum gauge.
West Swamp, 1 maximum gauge.
‘West Swamp, 1 stream gauge.
N. E. Branch, 1 stream gauge.
N. E. Branch, 2 maximum gauges.
Big Neshaminy, 1 maximum gauge.
Respectfully,
H. W. SANBORX,
Assistant Engineer.

48






FINAL REPORT

OF A

CHEMICAL INVESTIGATION

INTO THE

PRESENT AND PROPOSED FUTURE

WATER SUPPLY OF PHILADELPHIA.

MADE UNDER THE DIRECTION OF THE CHIEF ENGINEER OF THE WATER
DEPARTMENT BY

ALBERT R. LEEDS, PH. D.

— ——

PHILADELPHIA WATER DEPARTMENT,
March 15, 1886.

CoL. WiLLiaM LubpLow,
Chief Engineer:

Sir :—1I have the honor to transmit herewith a final report
upon the results of a chemical, and to a certain extent biologi-
cal, investigation into the Present and Proposed Future Water
Supply of the City of Philadelphia.

As introductory thereto, I desire briefly to point out the
various steps which have been taken in the progress of this
investigation, prior to the work summarized in this final report.
The first step, you will remember, was made in January, 1883,
when I was requested by the Water Commission and by Dr.
Wm. H. McFadden, the Chief Engineer at that time, to de-
termine the origin of the nauseous taste and smell affecting-
the water drawn from the Fairmount and Spring Garden
Basins. The results of the first inquiry established :

(379)



380 CHEMICAL INVESTIGATION.

First, The fact of a progressive deterioration in the quality
of the water on its way down the river, this deterioration
being made evident by the increase in the percentages of
Albuminoid Ammonia, of Nitrous Acid and of Chlorine, and
by the decrease in the percentage of dissolved Oxy‘gen.

Second, The amounts of putrescible organic matters were
so large, and the (uantities of dissolved Oxygen so small (the
river at that time being covered by a coating of ice), that ade-
quate oxidation of the impurities did not take place. From
the fact of the oxidation being arrrested and only partial, it
resulted that the gases arising from processes of putrefactive
decay, kept accumulating in the water until at last the smell
and taste originating from them, became unendurable.

The next step was made later in the year in connection with
the preliminary surveys of the water-sheds in Eastern Penn-
sylvania, which in your judgment might be regarded as avail-
able sources of water supply for the City of Philadelphia.
These preliminary surveys resulted in excluding from the
necessity of future consideration a large number of streams,
and in permitting future study to be concentrated on those
which remained. Thus, of the streams included in the water-
shed of Perkiomen River, the Skippack, the West Swamp Creek
and the Northeast Branch, were found to be inferior, as regards
quality of water, to the East Swamp Creek, and to the Perkio-
men itself above Zieglersville and above Green Lane. The
first three mentioned were also inferior to other available
sources mentioned later on, so that for these reasons, future
analyses of the Perkiomen water were restricted to samples
taken above Zieglersville and Green Lane. An investigation
of the upper waters of Lehigh River and of its affluent
Tobyhanna Creek, showed that these were so pure, and so
unexposed to future contamination, that their purity was
established, and needed no further confirmation.

A preliminary analytical examination of the Schuylkill
River waters, demonstrated that there would be no advantage
in multiplying the points at which samples should be collected,
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but on the contrary there would be great gain in restricting
these points to three, viz: the Pheenixville Pumping Station,
the Roxborough Pumping Station, and the Spring Garden
Pumping Station : the fivst as representing the best water ob-
tainable from the Schuylkill, and the second and third, the
relative amounts of deterioration at these two actual sources
of the City's supply, respectively. By such restriction, the
frequency and thoroughness of the comparison were greatly
increased.

The preliminary surveys and analyses of the Delaware
River, from the Water Gap down to the Kensington Pumping
Station, showed that the difference in quality hetween the
water at the two extreme points was great, and resulted in a
recommendation to abandon the intake located at the latter
point.  Furthermore. whilst omitting the future study of the
water at Kenxington, for the reason mentioned, it was shown
to be desirable to make systematic analyses of the Delaware
at the Frankford Pumping Station, at Point Pleasant, and at
the Delaware Water Gap, and also of certain tributaries of
the Delaware of promising cuality, more especially the Ne-
shaminy, Tohickon and Mill Crecks.

The third step was the systematic weekly comparison of the
waters of the Delaware River with those of the tributaries
mentioned, and with those of the Schuylkill River and of the
Perkiomen. The places from which the samples were taken
were fourteen in number, and the comparison extended from
the month of April, 1884, to the close of December in that
year. These comparisons established the following points:

First. That the waters of the upper Delaware at the Water
Gap and at Point Pleasant, those of the Schuylkill at Phee-
nixville, and those of Mill Creek, Tohickon and Neshaminy -
creeks, can all be placed in the category of wholesome and
palatable waters, their relative quality being in the order
mentioned. Apart from sanitary considerations, the Phoeenix-
ville water had the disadvantage, in common with the Schuyl-
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kill supply in general, that it is not so =oft as the waters of the
Delaware, the Perkiomen and their tributaries.

Necond. That the Perkiomen waters are inferior in quality
to those mentioned above.

Third. That the water supply from Spring Garden and
Fairmount is very variable in quality, sometimes yielding favor-
able results on analysis, at other times showing gross pollution.

The conclusions above formulated have heen confirmed by the
work subsequently performed, this work being principally de-
voted to the following topies:

First. To the amount of deterioration of the Schuylkill
River in the course of jts flow from Phewnixville to the Spring
Garden Pumping Station.

Second. To the degree of pollution of the Schuylkill River
water at Spring Garden Pumping Station at various times and
SEeasOnK,

Third. To discover whether the Delaware River at a point
opposite Yardleyville had the same characteristics ax to whole-
someness and purity as it exhibits at Point Pleasant.

Fourth. To certain simultaneous chemical and hiological
analvses of the waters of the Schuylkill, Perkiomen and
Delaware rivers.

Fifth. To experiments upon the improvement of the present

water supply.

L

AMOUNT 0F POLLUTION OF THE SCHUYLKILL RIVER IN THE
Coursg oF ITs Frow rroM PO®NIXVILLE To FAIRMOUNT.

No plan can be adopted, more liable to lead to erroneous
results, than that of hasing conclusions as to the character of
waters in flowing streams, upon the testimony of a few isolated
analyses. For this rcason, the waters herein reported upon
have heen compared under the most dissimilar conditions with
vegard to volume, temperature, rainfall, etc. For purposes of
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comparison, it would have been somewhat more satisfactory to
have the averages made out upon the same number of samples
in every case, and to have had each set of samples collected
simultaneously under identical conditions. But the latter
achievement was practically impossible, and, even as they
stand, these averages have great value. For, in the first
place, they are computed upon the results of analyses of a
large number of samples; and, in the second place, they rep-
resent a comparison extended through all seasons of the yecar—
and that, too, for three consecutive years. As the labor of
computing these averages was very considerable, only a limited
number of the constituents which were determined in the
course of analysis are represented in the accompanying table :

Schuylkill River. Average Results of Analyses.
" (Parts per 100,000.)

Pheenixville Roxborough Spring Garden
Pumping Pumping Pumping
Station. Station. Station.
Number of samples............. 17. 21. 59.
Free ammonia.......... ........ 0.0035 0.0048 0.008
Albuminoid ammonia.......... 0.0097 0.014 0.015
Nitrous acid.......ccceevvunnnnen. 0.00012 0.0006 0.0006
Nitric acid.....oevievenieninnenns 0.369 0.435 0.39
Oxygen required to oxidize
organic substances............ 0.188 0.229 0.22
Chlorine ...c..ocuveenen veee 0. 0.346 0.523

Total solids 12.67 11.95

Along with the analyses of the waters of the Schuylkill
I give the mecan of 44 analyses of the Delaware river, at
Byram or Point Pleasant :

Delaware River, at Byram (Point Pleasant). Average of 44
Samples. - (Parts per 100,000).

Free ammonia........veuecuieireenrinenaieereeenenencesenceseeenerernerinrneanens 0.0028
Albuminoid ammonia. 0.00988
INIEPOUS ACIA 1 eenreniiiet ittt ieeen et eeeieeeseieanenernirenneenanens 0.00002
B B3 S TU 1o s E O P PSR RS 0.254

Oxygen required to oxidize organic substances,
ChIOrine.......oooiiiiiiniiiiiiiii e
Total SOLidAS...vuuuniiiiiiiiisiie st et ae e PR 6.88
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Now it will be noted that there is a sudden break or differ-
ence in the character of the Phoenixville samples as compared
with those taken at the two lower points on the stream. The
percentage of free ammonia rises abruptly 87 per cent., that
of Albuminoid Ammonia 44 per cent., that of Nitrous Acid
400 per cent., that of Nitric Acid 18 per cent., of Oxygen
required to effect the oxidation of organic substances 22 per
cent., and of chlorine 7 per cent.

The origin of this abrupt alteration in (lnmctel, is in part
attributable to the impurities entering into the Schuylkill river
from the population located upon its two banks, beginning with
the 7,500 inhabitants of the Borough of Phanixville, down to the
Roxborough Pumping Station. DBut a potent factor in bring-
ing about this change of character in the Schuylkill River
waters, is the influence of the drainage from the Perkiomen
water-shed. This iz best seen by a comparison of the figures
given below, which represent the composition of the Perkiomen
waters at Zieglersville and Green Lane, and the general aver-
age of hoth.

Perkiomen Water-shed. (Parts per 100,000).

Zieglersville. Green Lane. Mean..

Number of samples............. 1L 13. 24.
Free ammonia.......ccoeeuuneaee. 0.003 0.0043 0.0037
Albuminoid ammonia.......... 0.017 0.015 0.016
Nitrous acid...c.vveviinniennenn 0.00009 0.000176 0.00013-
Nitric acid...coooviivinnininn 0.343 0.36 0.352
Oxygen required to oxidize

organic substances........... 0.343 0.295 0.316
Chlorine....ccoeoeveviiiiinninnnns 0.425 0.39 0.406
Total s0lids ..cuvverirnniinniinnne 10.31 9.88 ©10.08

It should be borne in mind that the average for the Perkio-

men water-shed excludes the results obtained by the analysis.

of samples from the Skippack, the West Swamp Creek and the
North East Branch, these streams having been previously set
aside, on the testimony of the preliminary surveys, as unworthy

of comparison with the Schuylkill at Phoenixville, the Dela-
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ware at Byram, and the Perkiomen at Zieglersville and Green
Lane. And whilst the Perkiomen gt the two points last men-
tioned is frequently limpid and exhibits little or no color, after
it has received the drainage from its affluents, it pours a turbid
tide into the Schuylkill, so that the junction of the two streams
becomes very apparent to the eye.

Yet even without including the deterioration of the Perkio-
men in the lower portion of its course, the averages given above
show that its entrance into the Schuylkill river must necessa-
rily bring about a considerable alteration in the composition of
the latter. Thus, the amount of Albuminoid Ammonia in the
Perkiomen waters, is usually relatively high. Its average
quantity, (0.016 parts), is not very different from the average
of this constituent at Roxborough, whilst it is considerably
higher than the Phoenixville percentage, which is 0.0097 parts.
Another characteristic of the Perkiomen waters is that the
Oxygen required to effect the oxidation of the organic matters
contained in them. is ordinarily greater than in the Schuylkill
waters. In this respect we have an average in the Perkiomen
of 0.816 parts, as against 0.188 parts at Phoenixville. This
increment is largely due to decaying vegetable matters, and is
markedly apparent, especially in the summer months and in
autumn, in the waters of streams draining cxtensive areas of
alluvial lands. In this respect the waters of the Perkiomen
compare more closely with the Delaware river than they do
with the Schuylkill, as will be seen by the inspection of the
various analyses of these streams. DBut it would be absurd to
suppose that such an increment in the gross amounts of oxidiz-
able matters in the Perkiomen waters, was attended by any
corresponding increment in the quantity of fresh sewage. And
in this connection, the figures for the relative amounts of nitrous
acid, which are indicative of the quantities of fresh sewage
entering the streams, are eminently suggestive. For these
amounts are about the same in the Perkiomen waters, as they
are in the Schuylkill River just above Phaenixville, whilst below

Pheenixville, at Roxborough, at Spring Garden, and at Fair-
49
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mount, the average amounts of nitrous acid arc more than
twice as great.
Leaving now the comparison of the Roxborough samples

with those of Phoenixville, let us pass to the comparicon of

the former with those of’ Spring Garden. It will be noted, in
the first place, that the Free Ammonia is 67 per cent greater:
at Spring Garden than at Roxborough; the Albuminoid Am-
monia only 7 per cent. greater: the quantities of Nitrous Acid
are the same; the Nitric \cid and oxidizable organic matter
are less.  The most significant increase is found in respect of
Chlorine, which is 0.175 parts more at Spring Garden than at
Roxborongh.  The peculiar importance of this large absolute
increase, is due to the fact that Chlorine is an invariable con-
stituent of sewage. Iurthermore, the compounds of Chlorine
are mineral substances, and differ from the organic constituents
of sewage, in being incapable of destruction by oxidation.
Hence it is that every increment of sewage to the waters of a
flowing stream is represented by a permanent inercase in the
percentage of Chlorine.  On the other hand. such increments
may not be represented by a permanent increase in the organic
constituents, the latter being represented in the analyses by the
ammonia, nitrogen acids. and oxidizable organic substances.
Instead of an increase, the factors representing the organic
constituents may actually diminish in amount. They increase:
when the processes of natural oxidization in a flowing stream
are inadequate to cope with the burden of sewage, whilst they
diminish (even though the absolute (uantity of sewage added
is very large), when the reverse is the case. But in either
event, the percentage of Chlorine goes on steadily increasing.

These various phenomena are strikingly exemplified in the
present instance. The Chlorine increases steadily, the increase
between Roxborough and Spring Garden being 51 per cent.
whilst the free Ammonia increases 67, and the Albuminoid.
Ammonia only 7 per cent. It may properly be objected to
this explanation of the increase of the percentage of Chlorine,.
that this substance is contained in the form of common salt
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and other chlorides, in the refuse of many factories. But,
whilst a portion of the increase is due to manufacturing estab-
lishments, yet another large portion is unqguestionably due to
sewage, for were it all due to factory waste, then the total
amount of solids in solution would increase in the course of
flow past Norristown, Manayunk, Falls of Schuylkill and
other points. As a matter of fact, such is not the case; it is
Chlorine, or the non-oxidizable constituent of sewage, which
alone of all the other factors shows a considerable increase in
flowing past these points.

The facts above stated are in harmony with those which the
writer found to be truc of the sewage-polluted water of the
City of Albany, the investigation having been made during
September and October of 1885, under instructions from the
special Water Commission of that eity. For whilst a consider-
able volume of sewage enters the Hudson river at Troy, which
is located seven miles above Albany, and at a number of points
below Troy, progressive oxidation and destruction of the or-
ganic constituents of this sewage occur in the course of its flow
down the river, whilst the percentage of chlorine goes on regu-
larly increasing. But inasmuch as the processes of oxidation
under the conditions prevailing at Albany are inadequate to
completely oxidize the sewage present in the Hudson river at
that point, I recommended to the special Commission that the
present method of supply, which is from an intake located on

_the Hudson river immediately above Albany, should be aban-

doned.

Certain conclusions of the greatest importance follow from
the facts dwelt upon above; and whilst a portion of the evi-
dence upon which they are based is connected with certain
biological inquiries detailed later on, yet it is expedient to
follow the preceding discussion with an immediate statement
of the resulting conclusions. They are:

Firgt.—There is no point on the Schuylkill river, from
Pheenixville down to Fairmount, where incompletely oxidized
sewage—that is to say, sewage in a more or less decomposed
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and noxious condition—is not revealed by analysis to be ordi-
narily present in the water.

Second.—The condition of the Schuylkill river at Rox-
borough cannot be taken as representing the composition of
unpolluted Schuylkill river water. The composition of the
water at Phoenixville is very different and very much superior;
and whilst Phoenixville water is not at all times and seasons
satisfactory, yet its average quality and purity are such that
I have taken it throughout as the basis of comparison for the
Schuylkill river samples. That its selection as a basis was
justifiable and correct, is abundantly shown by the superiority
evinced by the figures given for the average composition of
the Schulkill river at this point, as contrasted with those at
Roxborough.

T hird.—The differcnce in regard to quality betwcen the
water at Roxborough and at Spring Garden is small, the supe-
riority as a gencral rule being on the side of the Roxborough
samples, so that the average quality of the Roxborough water
is slightly Detter than that of the Spring Garden water. This
is not always the case, for the following reason :

Fourth. Owing to the natural processes of oxidation in the
course of flow, it sometimes happens that the water at Spring
Garden shows a smaller quantity of non-oxidized sewage than
at Roxborough. In fact, were the sewers so far completed as to
intercept the sewage from Manayunk down, this occasional
superiority of the Spring Garden water would be both natural
and permanent.

For the detailed data upon which these conclusions are
founded, not only tables I and II, which are given herewith,
but all the tables in the preceding reports, are to be consulted.
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II.

THE GREAT VARIATIONS IN QUALITY OF THE SCUYLKILL
RIvEr AT THE SPRING GARDEN PUMPING STATION.

I have repeatedly called attention to this point, the varia-
tions in quality being so great, that many analyses of the
Spring Garden water can be found in my various reports,
which compare favorably with those of the best water supplies
in the United States, while many others, on the contrary, show
the fact of gross pollution in the most unmistakeable manner.
Instead of appealing to impressions gathered from cursory ex-
aminations of elaborate and perplexing tables of figures, I can
best establish this point by comparing the average composition
of the Spring Garden water with its extreme variations, and
with the number of times each constituent exceeds or falls be-
low the average. This latter datum is of even more signifi-
cance than the amounts by which the maxima and minima
differ from the mean results.

Variations in Composition of the Spring Garden Water.

Average of Above  Below
59 samples, Maximum. Minimum. average. average.
Free amrmonia........c.veueee 0.008 0.019 0.0005 21 37
Albuminoid ammonia....... 0.015 0.031 0.0085 23 31
Nitros acid 0.0006 0.01 None. 13 36

Nitric acid......ccceviiiiiennnnn 0.39 0.80 0.09 36 23
Oxygen required to oxidize

organic substances......... 0.22 096 0.08 20 35
Chlorine.....coccovuueiiiiinnn. 0.523 1.00 0175 29 29
Toral solids.....coevvureeennnns 11.95 19.00 6.00 25 - 33

From this table it will be seen that were the character of
the Spring Garden water sought to be established by the
favorable analyses, it would rank very high, whilst if the
desire were to vilify it, abundant disparaging testimony could
be gathered from the list of maximum figures. Furthermore,
the maximum free ammonia exceeds the average 137 per cent.,
whilst the mimimum is 94 per cent. below it. The maximum



390 CHEMICAL INVESTIGATION.
albuminoid ammonia exceeds the average 107 per cent., the
minimun falls below it 43 per cent.  These various considera-
tions establish in the most forcible manner, the fact of the
great variability in composition of the Spring Garden samples.
But irrespective of the circumstance that either a very good
or a very bad character might fairly be ascribed to it, in case
isolated samples were made usc of, yet the fact remains that
its average composition, as deduced from not less than 59
samples, shows not only the certainty of sewage contamina-
tion, but also that the average amount of this sewage contami-
nation is considerable.

IIT1.
YARDLEYVILLE AND ByraM, (PoINT PLEASAXNT.)

I present, in the accompanying table, comparative analyses
of the samples taken during the last two weeks of October and
the first week of November, these analyses having been made
with a view to determining the relations in quality between
the waters of the Delaware River at Yardleyville, and as they
are at Byram, and these again with those of the Schuylkill
River at Spring Garden Forebay. In order more readily to
discuss the results, I have epitomized them in the following
table of averages:

Delaware River. Schuylkill
Raver.
Parts per 100,00 Byram. Yardleyville. Sp. Garden,
Free ammonia.......cccoiviviiiniiinenann, 0.004 0.005 0.011
Albuminoid ammonia.....ceevevevenenen. 0.016 0.014 0.014
Nitrous acid...ocooeiveriiieiniiiiiieeinnnnnns None. None. 0.0011
Nitric gl eueriiieeneciereieeaenennes 0.12 013 021
Oxygen required (permanganate)...... 0.48 0.45 0.27
Oxygen required (silver)..coveueninni. 0.38 0.35 0.33
ChIorine coiueevviens coveenciniiieinniinenas 0.275 0.283 0.575
Hardness ...occvvveieiiiieiiiiniiiiieninnann, 3.3 3.37 7.10

Total $olids...eerrninraneneniiiiiiiniiiininin 6.30 6.53 14.07

.



Digitized by
Google






COMPARISON OF SCHUYLKILL AND DELAWARE. 391

Cubic centimeters per liter.

Dissolved oxygen......coveuvivinnieinnnnns 4.39 3.52 4.52
Dissolved carbon dioxide.........uu..... 1.49 1.43 1.31
Dissolved nitrogen......c.oceeeveunniannn.. 15.39 17.33 13.20
Dissolved total gases........ W 2227 22,28 19.03
‘Temperature, Fahrenheit................. 52°.2 52°.8 55°.3

As between Byram (Point Pleasant) and Yardleyville, these
results show that there is but little difference as to quality.
The most striking difference between them is connected with
a process of oxidation, taking place between the two points,
the process resulting, as would properly be expected, is an
increase in the amounts of free ammonia and nitric acid, and
a diminution in the amounts of albuminoid ammonia, of re-
quired oxygen and of dissolved oxygen. The percentage of
total solids, of chlorine, and of hardness, increases slightly in
going from Byram to Yardleyville. These three factors, how-
ever, are very small, the total solids at the latter point amount-
ing to only 6.63 parts per 100,000, or 8.8 grains per gallon,
as compared with 14.07 parts per 100,000 (8.2 grains per gal-
lon) at Spring Garden, and the relative hardness to 3.4, as
compared with 7.1 at Spring Garden.

The Schuylkill water contains unoxidized sewage, as shown
by the considerable amount of nitrous acid and a relatively
larger guantity of oxidized nitrogenous matters, its free am-
monia being 0.011 parts per 100,000 as compared with 0.004
and 0.005 parts in the Delaware, samples, and its nitric acid
0.21 parts as compared with 0.12 and 0.13 parts respectively.
The amount of chlorine in the Schuylkill samples is more than
twice that contained in the Delaware samples.

At the scason of the year during which these samples were
taken, there appears to be a considerable amount of decaying
vegetable matter in the Delaware River water, as is shown by
the relatively large amount of oxygen required to effect the
oxidation of the organic substances, and as evidenced by the
smell, which is that of vegetable matter undergoing decay.
~ In the effort of nature to oxidize these organic matters, the
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oxygen dissolved in the water is largely used up, its average
amount at Yardleyville falling to 8.52 cubic centimeters per
liter. As the season advanced, the amount of dissolved oxy-
gen increased, for while it was only 2 cubic centimeters per
liter on October 21st, it became 4.04 cubic centimeters on
October 28th, and 4.52 cubic centimeters November 4th.
With the disappearance of vegetable matters in streams at the
close of autumn, and with the falling temperature of the water,
the percentage of dissolved oxygen rises. But the facts above
mentioned show the speed with which the water in the Dela-
ware was disposing of the vegetable matters naturally leaching
into it during the summer months. Such matters must always
find their way into flowing streams, but they arc not danger-
ous to health, and only temporarily affect the flavor of the
water, which returns to its best condition as soon as they are
oxidized and eliminated. ~Similar processes of oxidation were
undoubtedly taking place in the waters of the Schuylkill
But that they had not sufficient time and opportunity to dis-
pose of the sewage, and that a considerable amount o! it re-
mained in a non-oxidized condition, is shown, as I have above
stated, by the considerable percentage of nitrous acid.

The average temperature of the Byram samples was the

lowest, being 52.2; that of the Yardleyville samples a little

higher, or 52.8, and that of the Schuylkill samples highest,
being 55.3.

An impartial conclusion, therefore, in regard to the points
discussed under this third caption, would appear to be as fol-
lows, viz :—that the difference in quality between the water
at Yardleyville and at Byram is not great, the Byram water
being the better of the two.

DELAWARE RIVER AT THE WATER Gap, BYRAM, AND
Fraxkrorp (LARDNER’S PoINT).

As the above results at Byram were obtained only for a

short period, it will be well, before leaving this part of the
subject, to give the average results obtained by a comparison

et e e e a
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of the Delaware river at various points at very many times and
seasons. I append, therefore, below, such a tabular statement
of the Delaware averages.

Delaware River. Average Results of Analyses. (Parts
per 100,000).
Water Gap. Byram. Frankf{ord.

Number of samples...........ceeuee 13. 44, 1/.
Free ammonia.............. 0.00249 00028 0.00385
Albuminoid ammonia 0.0105 0.00988 0.0149
Nitrous acid.....vvvuieiiieninrienneinn. 0.00005 0.000022 0.00004
Nitric acid...ccocviiiiiiviviiicncnnnennes 0.2593 0.2543 0.328
Oxygen required to oxidize or-

ganic subsiances.........cooeieinon. 0.2892 0.315 0.308
Chlorine......coveuivirnieiiiiiniiiivenn 0.227 0.266 0.329
Total solids......vecuvvveinnrieinneennnns 4.910 6.880 8.300

It will be seen from the above, that the quality of the water
at the Water Gap is superior to its quality at Byram, and both
are very much better than at the Frankford Pumping Station.

IV.

CERTAIN SIMULTANEOUS CHEMICAL AND BIOLOGICAL AN-
ALYSES OF THE WATERS OF THE SCHUYLKILL, PERKIO-
MEN AND DELAWARE RIVERS.

Unfortunately the methods of biological study three years
ago, at the time when the present investigation was entered
upon, were too imperfectly known in connection with water
analysis, to make their application satisfactory, and after a
brief trial, which is alluded to in the annual report for 1883,
p- 369, I discontinued their use. Recently in connection with
the new water supply of the City of Albany, I employed them
again, and with so much better methods and results, that I
forthwith took up their application to the problem of the Phila-
delphia Water Supply.

50
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Such application is heset with very great difficulties.
Micro-organisms exist in countless multitudes in air, water,
food and even along the mucous surfaces and alimentary canal
of the human body. The larger number are harmless or of
benefit to mankind, whilst some are inimiecal to his health or
safety, the latter heing the so-called pathogenic organisms
or disease germs. By the aid of the former, the complex
operations of digestion are carried on, and decomposing or-
ganic matters are transformed into simple and innocuous com-
pounds. In sewage polluted waters, these microbes grow and
multiply rapidly, the sewage being the pabulum upon which
they feed. As a requisite to the performance of their vital
functions, oxygen is absorbed and carried by them to the
decomposing organic matters, which are in this way oxidized
and broken up. Thus it happens that largely by the aid of
the vital processes of these countless benefactors, the nitro-
gen, hydrogen, and carbon which constitute the decomposing
sewage, are oxidized and converted into such harmless prod-
ucts as ammonia, and nitrous, nitric, and carbonic acids.
Hence it follows that where there is much sewage, there is
ordinarily developed a corresponding multitude of microbes.
In case they absorb the oxygen more rapidly than it is sup-
plied, the percentage of oxygen in the water will diminish.
And therefore, the determination of the greater or smaller
number of micro-organisms may serve, like the measurement
of the greater or smaller amount of dissolved oxygen, to aid
us in ascertaining the relative amounts of sewage in a sewage-
polluted strcam. And in this way I have used the information
obtained by culture experiments upon the waters collected in
sterilized flasks, in the present instance, and in the study of
the Albany waters. No pretence has been made of settling
the relative purity of these waters by ascertaining that some
contain disease germs and some do not. And inasmuch as
the forms of the microbes give us no certainty as to which
microbes are, or may develop into, dangerous organisms, and
the methods of pure cultures and inoculation are as yet too
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little worked out to permit of arriving at any definite conclu-
sion in connection with water analysis by their use, the pro-
priety of using biological methods only in the restricted manner
above stated, would, I think, be considered by most bacteri-
ologists as the prudent course.

In the accompanying table IV, I give a series of samples,
collected from the Schuylkill, Perkiomen and Delaware, a du-
plicate set of samples having been collected at the same time
in sterilized flasks, and submitted to biological study.

It will be noted thatat Roxborough, Falls of Schuylkill, Spring
Garden, and the Frankford Pumping Station, water was taken
from both the top and from the bottom of the stream. The
quality of the surface samples was uniformly inferior to that
of those taken from near the bottom, both in the Schuylkill
River and in the Delaware. In no respect is the inferiority
of the surface samples more strikingly shown, than in the
quantity of dissolved oxygen, which is least at the surface
where the water is in contact with the air.  The result is quite
unintelligible, until we come to the results of the biological
examination. So likewise, instead of the greatest amounts of
dissolved solid matters being found at the bottom theyv are at
the top, the excess being due to a corresponding excess of dis-
solved decomposable organic substances. All of the Schuyl-
kill samples, according to the testimony of the chemical anal-
yses, contain incompletely oxidized sewage, and this fact is
connected with their all containing tess oxygen than they should
contain, provided that the sewage had been destroyed, and,
by processes of oxidation in a flowing stream, the percentage
of oxygen had risen to its proper figures.

Turning now to the results of the biological examination,
I should say, in the first place, that I had no sample from the
bottom at Phoenixville, nor at Frankford, nor from the Per-
kiomen; but from the former locality I had two sterilized flasks
filled with water at the middle of the stream and near the west
shore.
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Secondly, in estimating the character of the samples from a
biological standpoint, I have placed those waters at the top
of the list, which, in the course of culture experiments, devel-
oped the smallest number of micro-organisms.

This order is as follows :

I. Phoenixville and Frankford, (Lardner’s Point, Del-
aware River).
II. Falls of Schuylkill, bottom.
I11, Perkiomen.
IV. Roxborough, bottom.
V. Spring Garden, bottoni.
VI. Roxborough, surface.
VII. Spring Garden, surface.
VIII. Falls of Scuylkill, surface.

This order does not correspond exactly with the order which
I should assign from the chemical data.  But it does tally with
the statement previously made, that pari passu with the de-
terioration (as cvidenced by the chemical factors) produced by
the presence of sewage, there isa greater development of bacteria,
and a more rapid absorption, with a correspondingly large de-
ficiency in the percentage of dissolved Oxygen. The import-
ance of not using the surface waters of a flowing stream, is
very great, since they are, relative as compared with the under
waters, far more impure than is usually supposed. Even where,
as at Roxboro Pumping Station, the depth of the river is
small, yet the benefit of extending the intake to a point well in
the current of the river, and so that the water might be taken
about two thirds the depth below the surface, would be very
considerable.

Weighing the evidence presented by all the data, both
chemical and biological, I should infer frem the results above
detailed, that the water taken at the bottom of the Delaware
river at Frankford, and from the Schuylkill at Pheenixville,
‘whilst they were not of a satisfactory degree of purity, were
the lcast impure of the specimens examined in this series.
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‘7
EXPERIMENTS UPON TIIE IMPROVEMENT OF THE PRESENT
WATER SvuprLy.

The most important of these experiments, are those which
have been made upon a large scale by the satnration of the
water with dissolved oxygen at the Belmont Pumping Station.
At this station the water has been charged with 20 per cent.
of its volume of air, the air having been forced by an air com-
pressor into the main leading from the pumping engine to the
reservoir, at a point in the main just beyond the pumps. I
have understood that the people using this acrated water have
accounted for its sparkle and liveliness on the supposition that
the water was full of sewer gas. As a matter of fact, the
water is super-saturated with oxygen, and a lesser percentage
of injected air would have been adequate. The folowing
analysis illustrates, in a striking manner, the change of com-
position in the Belmont water.

The non-aérated sample was collected by Assistant Engineer
Lloyd Bankson, at 9.25 A. M. December 24, from the mouth
of the forebay of the Belmont pumping station. The atrated
sample was taken from the mouth of the main delivering the
water into the Belmont Reservoir, at 11.20 A. M. on the same
day. The former specimen was delivered to me December 25,
the latter December 26, but with the cork and seal which
secured it partially lifted out by the pressure of the excess of
air over that which the water was able to hold in solution :

Non-aérated. Acdrated.
0.75 0.50
Normal. Pleasant.
Vegetable. None.

Parts per 100,000,

Free ammonia.........ooceveeiiiviiiiiniinin. 0.017 0.004
Albuminoid ammonia 0.011 0.007
Oxygen required to oxidize organic substances.. 0.133 0.117

Nitrous acid 0.0008 None.
Nitric acid e 0.45 0.54
Total SOIIdS..uevuernrrerrineeerieieiriene creereennaannnn 9.00 8.70
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Gases in solution, as cubic centimeters per liter..

OXYEON ceeiiiiiiiiiiiii e e e 7.83 9.54
Carbon dioxide.....ooovviviiiiiiniiniinininn 0.65 0.90
NIrogen. oot 16.31 19.77

To al gases. ooovviiiiiiiiiiiiii s L2479 30.21

It will be secn that the albnminoid ammonia has diminished
nearly 40 per cent.; and, what is the most noteworthy feature
of all. the nitrous acid has undergone complete oxidation, none:
being present in the aérated sample. At the same time, hy
oxidation of the nitrogenous portions of the organic matter,
the nitric acid has been increased 20 per cent.; and by oxida-
tion of the organic constituents in general, the total solids
have been diminished from .00 pavts per 100,000 to 8.7
parts. and the carbon dioxide has been raised from 0.65 cubic
centimeters per liter to 0.90 cubic centimeters.

The same experiment has been in continuous operation in
IToboken for a year and a half, the entire water supply of four
million gallons per diem being aérated, although it has been
customary to inject air only to the extent of five per cent. of
the volume of the water pumped.  During the whole of that
time the monthly analyses have shown the aérated water to be
of excellent quality. It should be borne in mind also, that
the testing of the adrated water, taken directly from the out-
let of the delivery main into the rescrvoir. as was done at
Belmont, is not a fair index of the total Denefit which the
water in the rescrvoir receives. Even under ordinary condi-
tions, water improves on lifting into reservoirs where there is
a constant inflow and outflow, a small amount of oxidation and
improvement taking place, but the benefit is much greater
when the water receives its full complement to start with.
Where the capacity of the Receiving Reservoirs is quite large:
in comparison with the volume of water flowing through them,
there is still further advantage in that, after oxidation of the:
impurities has occurred, they undergo precipitation and sedi-
mentation along with the suspended earthy matters, so that the
clear water racked off from the lees, may be made, and as a.
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matter of fact gencrally is, superior to the same waters at the:
time of their pumping from the river.

CONCLUSIONS.

In conclusion, I shall very Dbriefly rveiterate the statements
which will be found at greater length in this and preceding
reports.

First.—The present water supply of Philadelphia is not
satisfactory in regard to purity.

Second.—The water taken from the Frankford Pumping
Station is superior in its average quality to that taken from
any of the Schuylkill Pumping Stations.

Third.—The (uality of the water in the Schuylkill is very
variable, sometimes approximating to a high standard of
purity, at other times exhibiting gross pollution, and ordi-
narily revealing the presence of more or less incompletely
oxidized sewage,«at all points after the stream has received the
sewage from the Borough of Phwenixville down to the Fair-
mount Pumping Station.

Fourth.—For the above reasons, the supply from the
Schuylkill river should either be abandoned, or it should be
subjected to purification, this purification requiring for its
suceessful accomplishment, the following measures, viz.:

(a.) The exclusion to the greatest practicable extent of the
sewage at present entering the river. ’

(b.) The construction of the intakes in such a manner that
surface water should not find its way into the pump-wells at
the -Pumping Stations. This precaution indeed should be
observed on the Delaware river as well.

(¢.) The thorough aération of the water followed by storage
and sedimentation in reservoirs of large capacity, properly
cleansed at reasonable intervals.

(d.) The removal of earthy and other suspended impurities,.
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by the application of suitable methods of filtration, so that
the water may be rendered at all times clear and limpid.

Fifth.—In the selection of a new water supply for the City
of Philadelphia, the Blue Mountain tributaries of the Dela-
ware and Lehigh rivers are to be preferred before all others.
And whilst of the Delaware river waters that at the Water
Gap is entitled to the first place, that gathered at Byram,
(Point Pleasant), is uniformly wholesome and of satisfactory
purity and quality.

Very reépectfu]ly,

ALBERT R. LEEDS, Pu. D.,
Consulting Chemist.
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at Water Gap, Byram, and Frankford,
compared, 392-393,

Delinquences of persons having “influence,”
9.

Density of population in Delaware and
Schuylkill valleys, 82; of the several col-
lecting near examined, 350 ; of the Dela-
ware and Lehigh, 358,

Department offices, 139-140.

Distributing plant, Chief Engineer’s remarks
on the, 26-:36.

Distribution, table of work in connection
with, for the years 1830-85, 31, 295.

Distribution system, defects in, 28-29; re-
port on operations in connection with,
222-297.

JTASTON, Pa., pollution of Delaware river
by 360-362.
East Park reservoir, 26,
Electric light at pumping stations, cost of in
years 1884-85, table facing, 22.
Elevation of the several collecting areas ex-
amined, 350.
Employés at pumping stations, pay of in
years 1881-85, table facing, 22.
Lstimates for new mains in 1886, 33-34.
Expenditures in 1885, summary of, 5.
and receipts, Chief Engineer’s re-
marks on, 3-12.
, Chief Clerk’s report on, 153-167.
of the Department for the years
1880-85, 7.
Expense, general or “maintenance” ac-
count, summary of, 6.
and work of pumping stations for the
years 1881-85, table facing, 22.
Extent, elevation and density of population
on the several collecting areas examined,
(table), 350.

FAIRMOUNT BASIN, proposed exchange
of, with Corinthian, 32.

Park, schedule of charges against, at

the regulur rates, 179-180.

pumping station, report on, 203-205.

Filtration, remarks of Chief Engineer on, 50.




INDEX. 403

ineffectiveness of, 127,

Fire hydrants, new, set in 1885, 256-277.
renewed in 18835, 278-287.
recapitulation of, set and removed,

288.

by wards, and the diameter of pipes

to which they are connected, 289,

by Purveyors’ districts, 288,

repairs to, 293,

statement of the number of, by dis-
tricts and wards, 290,

Fire stations, schedule of charges against
at the regular rates, 183,

Flat Rock dam, proposed conduit from, to
Fairmount, 41,

Frankford pumping station, superiority of
Delaware water pumped at, to Schuylkill
at Roxborough, 37, 78, 400.

report on test of marine boilers at,

150-152.

annual report on, 216, 219-220.

Frontage or pipe charges, in many cases
never paid, 10.

collections, use of, 138-139,

Future supply, remarks by the Chief En-
gineer on the, 78-84; R. Hering’s report

- on, 309-377.

ENERAL SUPERINTENDENT, report
of, 202-221.
Girard avenue sewer, old low-level, 43.
Greene, see Mallet.

AZELTON, Pa., pollution of Lehigh river
by, 367.

Hering, Rudolph, C. E., Engineer in Charge
of surveys for future supply, report by,
309-377.

Hickman, J. T., Chief Clerk, report of, 153~
167. .

Honesdale, Pa., pollution of Delaware river
by, 371.

Hydrants, number set in years 1880-85, 31.

‘Hydrant, the new, 30-31,

, new fire, set in 1885, 256-277.
renewed, 278-287,

———, repairs to, 293.

, recapitulation of, sct and removed,

288,

, by purveyors’ districts, 288.

——, by wards, 289,

, number of, by wardsand districts, 299.

Hydrographic work, R. Hering’s review of,
328-330.

IMPROVEMEN T of present supply, Chief
Engineer’s remarks on, 37-76; experi-
ments upon, by Professor Leeds, 397-399.

|
|
|
|
|
|

Increase of population, table showing, in
various cities and States, 87.

Indebtedness, apparent, created upon private
order of a Department subordinate, 140-
141,

Intercepting sewer, Manayunk, 41,

Iron service and supply mains laid in 1883,
226-254,

Irregularity of a certain Depaitment subor-
dinate, 140-141.

"EITHLER, A. N., Registrar, report of,
168-201.
Kensington station, Chief Engincer’s re-
marks on suppression of pumpage at, 24,
improvement of supply at, 37.
General Superintendent’s report on,
220-221.

AMBERTVILLE, N. J. polluti n of
Delaware river by, 357.

Larduner’s Point and New Hope, detailed
estimate of cost of canal scheme between,
335.

Lardner’s Point, or Frankford, superiority
of supply from, 37, 78, 400.

Lausen, see Typhoid.

Leeds, Dr. A, R., remarks by Chief Engineer
on report of, 77-78; final report by, of a
chemical investigation into the present
and proposed future water supply of Phila-
delphia, 379-100.

Legal action to prevent pollution of Fair-
mount pool, 42-43, 108,

Lehigh river, detailed estimates of scheme
for supply from, 347-349.

Lehigh valley, list of towns and villages
having a population of 200 or more in,
373-374.

Lighting pumping stations, cost of in years
1881-85, table facing, 22.

Loan, the water, 138.

London water supply statistics compared
with Philadelphia, 97,

death rate, 112-113,

Lubricating oils and tallow used at pumping
stations in years 1881-85, amount and cost
of, table facing, 22.

Lumberville, scheme for supply from Dela-
ware river at, 315-316; detailed estimate
of cost, 338,

’\, ACHINERY and boilers, cost of repairs
i\ to in years 1881-85, table facing, 22;
description of, table between 220 and 221,
Mains, most urgently needed new, 33.

, new, laid in 1835, 29, 30.
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, service and supply, Jaid in 1855, 226-
254.

Maintenance or general expeuse account,
summary of, 6.

Mallet, Wormley and Greene, Professors, re-
port upon the water supply by, 60-76:
Chief Engineer’s remarks on, 55-57 ; Chiet
Enginecr’s letter of transmittal, 58-60.

Maps, tables, ete., list of, accompanying R.
Hering’s report, 333,

of proposed aqueduct

pocket in cover.

showing distribution of population
on general watersheds, in pocket in cover.

Mauch Chunk, Pa., pollution of Lehigh
river by, 357.

Meter operations, general summary of, dur-
ing 1885, 296.

Meters, Chief Engineer's remarks on the
use of (quotation from report of 1884),
13-17.

Mill creck water, quality of, 381.

Mt. Airy basin, needed enlargement of, 28.

Station, report on, 216, 217.

Minimum flow of Delaware and Lehigh
rivers during 1383-85, 351.

routes, in

NES]IAMI;\'Y CREEK, detailed estimate

of cost of scheme for supply from, 339,
341,

water, quality of, 381,

New Hope, scheme for supply from, 313-315;
detailed estimate of cost of, 335-337.

New Orleans, analysis of Mississippi supply,
75-76.

Newspapers, power of, for good or evil, 145.

New York, analysis of Croton sapply, 75-76.

valley in, 372

OFFICES, Department, 139-140.

Ozden, John L., General Superintend-

ent, report by, of work done during

1883, to buildings, grounds and reser-

voirs, and boilers and machinery of

the different pumping stations, 202-

221.

, report by, of operations in connec-
tion with the distribution system, 222-297.

Oils and tallow, lubricating, used at pump-
ing stations in years 1881-85, amount and
cost of, table facing 22.

Old city, insufficient supply in, 32.

PARTIES engaged in future supply sur-
veys, list of, 331.

Perkiomen creek, scheme for supply from,
318-319.

State, sanitary survey of Delaware :

INDEX.

tailed estimate of cost of, 345, 346.
creek, average results of analyses oft

384,

Permits, number issued during the year, 10.

Phillipsburg, N. J., polution of Delaware
river by, 360.

Pheenixville, quality of Schuylkill river
water at, 331, 396.

average of 17 analyses of water at,

383,

Pipe, average total cost of, in place, per 100
pounds, 32.

laid in each year from 1880 to 1883,

number of feet of, 31.

charges or frontage, in many cases

never paid, 10.

system, defective condition of, 28-29.

Plumbing regulations, 137.

Plymouth epidemic, the. 136.

Point Pleasant scheme for future supply,
advautages of, over Perkiomen-Lehigh
scheme, 31-83; R. 1ering’s report on, 316-
317.

to the Blue Mountains, aqueduct

route, 317-318.

, detailed estimate of cost of schewe

for supply from, 340-342.

, water at,compared with that at Yard-
leyville, 390-392; compared with that at
Water Gap and Frankford, 392-393.

Police station houses, schedule of charges
agaiust, at the regular rates, 181-182.

Pollution of Fairmount pool, Chief Engi-
neer’s remarks on, $8-13, 77; Assistant
Engincer's report on suppression of pollu-
tion of, 51-54.

Population, density of, in Delaware and
Schuylkill watersheds, 82.

,estimated growth of, innext 75 years,

89,

, table showing increase of, in various
cities and States, 87.

of Pennsylvania by decades, from
1800 to 1880, 89.

(estimated) from 1890 to 1960, 89, 95.

and death rate of Philadelphia in

each ycar, from 1860 to 1885, 111.

, density of, on the several collecting

areas examined, 350, 351.

of Delaware water-shed above Point
Pleasant, 358.

“Port Jervis, N. Y., pollution of Delaware
by, 371.

Premises, total number on the books of the
Department, 10.

to the Blue mountains, 319-321; &e- !

of Philadelphia from 1800 to 1880, and '
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Pressure, table showing changes in, at dif-
ferent points, due to change in distribu-

tion from Corinthian avenue basin to -

direct pumpage, in district west of Broad
between Spring Garden and Vine streets,
297.

Profiles of proposed aqueduct lines, in
pocket of cover.

Profits of Philadelphia Water Department,
96.

Public buildings, schedule of charges
against, at the regular rates, 176-178

schools, schedule of charges against,
at the regular rates, 184-193.

Pumpage from the Delaware river, cost of,
354.

diagram, in pocket in cover.

Pumping, cost of, in years 1881-85, table
facing 22.

, decrease in cost of, 23.

by water, cost of, as compared with

steam pumpage, 24.

plant, remarks by the Chief Engi-

neer on the, 21-26.

machinery, description of, table be-

tween 220 and 221.

tage of work done at the principal sta-

tions, 24.

stations, report on, by the General
Superintendent, 202-221.

Purification of Fairmount pool, 41-43, 51-54,
107-108.

Pumps and wells, investigation of number
of, in built-up portions of the city, 43-45;
list of, 46; order of Board of Health in re-
lation to, 47—48. '

Purveyors’ districts, partial re-arrangement
of, desirable, 35.

yards, better accommodation needed,

35-36.

UALITY of the present supply, remarks
by the Chief Engineer on, 37, 56-38;
report by Profs. Mallet, Wormley and
Greene, 67-76.

of Delaware supply compared with
Schuylkill, 37, 78, 399.

Quantity of water pumped: total and aver-

22.

required in future, 83, 83, 95, 98-100.

AINFALL, 329.
, table showing, on sundry water-
sheds, facing 352,

stations, expenses and work of, for :
the years 1881-85, table facing 22; percen-

age, 22; total in years 1881-85, table facing °

observers, list of, 331-332.
Rain-storm of greatest intensity during 1885,
352.

, Teport on damage caused to hydro-
graphic work by, 376-377.

Recapitulation of work on the water pipes,
255.

Receipts, expenditures and, remarks by the
Chief Engineer on, 3-12.

, Registrar’s report of, 168-201.

, comparative table of, for 1884 and
1885, 175.

Refunds, Chief Engineer’s remarks on, 5.

Registrar, report by, 168-201.

Rents, water, exemption of persons having
“jnfluence” from payment of, 9.

Reservoirs, insufficient capacity of, 26.

, table showing capacity, elevation,
ete., of each, 27.

Resolution of Councils requesting the Chief
Engineer to refrain from public agitation
of the condition of the water supply, 114~
116; reply to same by Chief Engineer,
116-119.

Revenue, net, for years 1880-82 and 1883-85,
compared, 8,

Revenue, loss of, due to reduction of water
rents to charitable institutions, and free
supply to public buildings, etc., 12.

Revenues of the Department for the six
years 1880-1885, table, 11; at each decade
from 1860 to 1880, and (estimated) from
1890 to 1940, 95.

Review, the Chief Engineer’s, of his admin-
istration, 141-144.

Richmond, Va., analysis of James river
supply.

Roxborough pumping station, average re-
sults of analyses of 21 samples from, 383;
inferiority of Schuylkill water pumped at,
to Delaware water at Frankford, 37, 78;
General Superintendent’s report on, 313-
316.

water compared with that at Spring
Garden, 386, 388.

ANBORN, H. W., Assistant Engineer, re-
port on damage caused by rain storm
to hydrographic works, 376-377.

Sanitary survey, report of, by Dana C. Bar-
ber, Assistant Engineer, 357-375; R. Her-
ing’s review of, 324-328.

Schuylkill water, extreme varitability in
quality of, 56-57, 389-390.

Service and supply mains laid in 1885, 226-
254.
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Shop, the Department construction and re-
pair, Chief Engineer’s remarks on, 36-37.

Superintendent’s report on, 298-307.

Small mains, work of replacing, 30.

South Mountain Water Company, remarks
by Chief Engineer on proposal of, 84-90;
Chief Engineer’s communication to Coun-
cils on, 90-105.

Spring Garden pumping station, needed in-
crease of power at, 25; (General Superin-
.tendent’s report on, 205-211; average re-
sults of analyses of 59 samples from, 383;
great variations in quality of water at,
389.

Steam hoilers, number in use in city, 12;

reduction in charge for, 12, 14,

,
Steam engines, number in use in city, 12;

reduction in charge for, 12, 14,

Stops or valves, new, number put in in @

years 1880-1885, 31.

, account of for 1885, 203.

, repairs to, 293.

, number raised in the different dis-
tricts during 1885, 294.

Storage, insufticient provision for, 25.

Stream ftlow, 329.

Stroudsburg, Pa., pollution of Delaware
river by, 870.

Superintendent, General, report of, 202-221.

of shop, report of, 298-307.

Supply, daily, per capita, of Philadelphia
from 1810 to 1830 and (estimated) from
1890 to 1940, 95 ; of other cities, 96.

Suppression of pollution of Fairmount pool,
41-43, 51-54, 107-108.

Surveys for future supply, Chief Engineer’s
remarks on, 79-83; Rudolph Hering’s re-
port on, 309-333.

’l‘OHICKON creck water, quality of, 381.
Tables, maps, etc., accompanying R.
Hering's report, list of, 333.
Topography of general watersheds, 322-324.
Trenton, water supply of, 357,
Typhoid fever, transmission of, by water
supply, 126-127; see also Plymouth.

USE of frontage collections, 138-139.

\/TALVES or stops, number of new, put in
in years 1880-85, 31.

, account ef, for 1885, 293.

, Tepairs to, 293.

, number raised in the different dis-

tricts during 1885, 294.

\ ASHINGTON, analysis of Potomac sup-
ply, 75-76.

Waste of water, Chief Engineer’s remarks
on, 17; (quotation from annual report of
1884), 13, 15.

Water charges, Chief Engineer’s remarks
on, 12, 21,

Water closets, number of new pernits for,
and total number in use in private houses,
10.

Water Gap, pollution of Delaware river by
hotels at, 370; quality of water at, com-
pared with that at Byram and Frankford,
392-393.

scheme, detailed estimate of cost of
conduit from Point Pleasant to near Port-
land, 343.

Water loan, the, 138.

Water-pipes, recapitulation of work on, 2535.

Wells and pumps, investigation of number
of, in built up portions of city, 43-45; list
of, 46; order of Board of Health in rela-
tion to, 47-48.

, importance of closing, 132.

West Philadelphia, new main in Fifty-
second street, 29.

White Haven, sanitary survey of Lehigh
above, 368.

Work on the water pipes, recapitulation of,
255.

Work and expenses of the pumping stations
for the years 188185, table facing 22.

connected with the distribution for
6 years 1830-85, statement of, 295.

Wormley, sece Mallet.

ARDLEYVILLE, scheme for supply
from Delaware river at, 311-313; de-
tailed estimate of cost, 334,

and Byram, quality of Delaware

water at, compared, 390-392.
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