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PuiLapeLpHIA WATER DEPARTMENT,
February 1, 1887.
To the Select and Common Councils
of the City of Philadelphia.
GENTLEMEN :(—'The following Eighty-fifth Annual Report

of this Department is respectfully presented for your con-
sideration :

RECEIPTS.

Water Rents coovieiiiiiiiiiiininnnins Ve eaaaee $1,637,296 69
Fractional Rents......ocooviiiiiiiniiiiiiiniiiniiininiennee 97,219 62
Delinquent Rentao i 15,049 50
Penaltiecs oo e s e 23,342 31
Water-pipe I'rontage...... e eereeeereaeeeeeee e ree 122,743 91
Searches ........cooo.unil 2,960 00
Chief Engineer's Office.....ooovviiiiiiiniinnii 10,121 36

Total..coviviiiiiiiies v e £1,908,733 39

This is $101,562.58 above the revenue of last year. The
principal increase has been in water rents—$70,264.754and
in the receipts from water-pipes—3$30,561.73.

Of the water-pipe frontage claims referred to the City So-
licitor for collection $24,594.95 have been received by him. If
this amount be added to the receipts of the Registrar, the
total for which this Department should receive credit would be
$1,933,328.34.

The expenditures for the year 1886, excluding the special
appropriation for extensions, were $565.423.39, and the reve-
nue over expenditures would therefore be $1,367,904.95.

Eighty-five per cent. of the regular charges against charita-
ble institutions are remitted by ordinance of Councils, and water
is furnished free to buildings and grounds belonging te the
city. At regular rates the assessments for water supplied for
these purposes would amount to $56,236.69, as follows :
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Fire Stations........ccoeviveueiiierennerniniereeeeiennianenesneens $674 00
Police Stations......... eeerateiteeistaerastresensennssanaanans 1,711 50
Public Schools.....c..ieiuieiniierinieninnerienieenneneennceenen

Public Buildings

Fairmount Park........cccceevviiiinienninnnnnnnee.

Charitable Institutions (85 per cent.).......c.ccevvvennennns 22,406 95

The delinquents amount to $188,509.15, of which
$158.930.90 is uncollectible on account of the premises repre-
sented not being supplied with water.

An Ordinance provides that all dwellings in front of which
water-pipes are laid shall be assessed at the same rate as is
charged where water is introduced, provided that the owners
cannot show that the said properties obtain water from other
sources than the Water Department. The uncollectible de-
linquents are propertics of this kind ; they are supplied from
pumps on the premises, in consequence of which the greater
portion, if not all, of this amount will be taken off the books
by affidavit when attachments are applied for.

The collectible delinquents, amounting to $29,578.25, are
for properties having water attachments, but on account of
being unoccupied, or for other causes, the shutting of the
water therefrom has not compelled payment.

Of the above $18,887.25 only is for the year 1886, the
balance being for previous years.

The water-rents collected for 1886 amount to........ $1,637,296 69
DUncollected.....couueviiniiniiniinnnens Ceesesesiersieenens 18,887 25
Total.. covevinireiiiniireneninies sevenreennecenes $1,656,183 94

Showing the delinquents for the current year to be but little
more than one per cent. of the entire amount collectible.

In addition to the $122,743.91 received for pipe-frontage
claims there still remain on file other claims for pipe laid
amounting to $18,475.45, the time allowed for the payment
thereof not having expired.

Unpaid claims amounting to $38,935.59 have been referred
to the City Solicitor for collection.

For an itemized account of receipts see report of Registrar.

(Appendix A.)



Revenues for ten years, 1877 to 1886, inclusive.

H IR g
YEaR. 33 §.§ &
ag 2 £
1.7 JN R 862,104 75 | $7,957 45 | 81,008,248 60
136,123 93 19,759 24 | 1,085,838 41
| 118,234 15 17,439 86 | 1,186,001 69
112,728 37 16,783 11 1,218,925 66
84,591 40 12,627 66 | 1,256,662 00
78543 01 | 11479 18 | 1,205,419 87
69,995 84 10,310 00 | 1,380,882 17
19,837 72 | 2,492 97 | 1,666,027 57
11,267 25 1,561 03 | 1,567,031 94
15,049 50 | 1,964 42 | 1,637,206 69

Penalties.

$16,309 65
25,915 19
27,931 81
19,002 35
19,234 38
18,016 23
23,280 44
22,797 76
22,208 78
21,377 89

=
[}
8 5
- ¢ 3 Sg
R £ . o 320
£d ) ] & g _g Totals.
=4 = 4 - &
] 8 4 3 -
E J g a =
Zz @ o (2]

{ $53,470 48 | 873,253 88 ... ... seneee $6,636 29 | $56,233 57 | $1,284,214 67
49,391 90 | 55,631 89 ....cecnrnennens 3,871 49 | 40,113 80 1,416,645 85
40,516 70 | 31,235 92 {.iceevrreerennn| 2,819 94 | 46,445 94 | 1,465,625 01
48,038 07 | 26,077 90 |....cceeenneee.| 4,786 07 | 38,015 53 1,484,357 06
53,451 56 | 47,489 11 |.....ccccveeeee.| 5,549 01 29,936 22 1,509,541 34
49,529 80 | 34,979 52 |....... veevennenes 7,515 88 | 21,421 05 1,516,904 64
67,088 10 | 45,853 09 !....ccovreerennnn 8,515 11 21,144 41 1,627,069 16
71,557 40 71,542 00 $461 50 10,670 89 | 21,098 20 1,792,486 01
101,643 88 | 92,182 18 | 1,988 75 | 9,197 00 | 18993 23 | 1,826,164 04
97,219 62 | 122,743 91 2,960 00 | 10,121 36 | 24,594 95 1,933,328 34
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Appropriations and Expenditures.

Appropriation, December 30, 1885.

Items.
1. Salari

Office Registrar.

Amount
|appropria'd.

Amount
expended.

Amount
merging.

Amount
not merging

es:
Office Chief Engineer......... 569,498
B

Fairmount pumping station ,600
Sprini; Garden pumping
sta lon 28,860

‘Belmont pumping station... 10,800
Roxborough pumping sta-
tion 8,320

Mount Airy pumping sta- H
rareeseenennnnes 2,970 ...

L3 101 | U
Chestnut Hill pumping sta~
tion...... 1,410

Frankford pumpingstation. 8,926

Kensington pumping sta-
tion.....uee.. sonase eas sassoee

Works, general............

Transfers:
Twice-paid water
rents............... $498 83
Twice-paid water
rents......eee..... 2,608 39
To Item 7........... 1,000 00

84,107 22

2. Regnlar supplies, including fuel,
oil, and small sl;)res.........g.........

3. Repairs to machinery and convey-
ance of workmen incident there-
to: Provided, That the Controller
countersign warrants on this
item for bills for 1885.. $50,000 00

Transfer to Item 4........... 5,000 00

4, Maintenance and repairs to build-
ings, grounds, and reservoirs,

$35,000
Transfer from Item 3...... 5,000 00
b eet— |

5. Maintenance and improvement of
the distribution, including pur-
chase of material and cost of
1abor connected therewith, which
shall include paving over water-
PlP o scecsnscscsssssasccescssrscssccerasasssnss

6. Supplies and labor at city repair
Eo N szo,ooo [L1]

shop........
Transfer to ltem 7......... 1,000 00

7. General, incidental,and contingent
exgenws, including $650 for kee|
of horse for Chief Engineer, an
8750 for kecp of horse for general
superintendent and assistant en-
gineer .......cocceeveieeennes 815,000 00

Transfer from Item 1.... 1,000 00
Transfer from Item 6..... 1,000 00

$170,350 78

100,000 00

45,000 00

135,000 00

49,000 00

|

17,000 00

857,527 71
36,900 26
5,589 91

23,154 20
10,244 63

$169,767 71

99,935 77

99,962 05

134,989 95

48,855 68

16,986 13

8583 07

10 05

144 32
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Appropmatwna and Fxpendztures——Contlnued

Amount 1 Amount
merging. not merging

l Amount Awmount

Appropriation, December 30, 1885. .appropria'd.| expended.

{

Items. {
8. Surveys and expenses connected ! !
therewith for & future water| \

[
supply l $10,000 00! 29,999 101 80 90
= — 0 = — | . - - - - ’7 - - 74
Totals, annual appropriation....... l &566,350 78| 8365,423 39, $927 39,
i
—— e i A |- —
Special apppropriation .................. $196,000 00 $392,610 63 .eveurrrrereeenne l $103,389 37
|
S . { I
| .
Totals...cccvnnnenioniiiecrnraronnnacennenens | 1,062,350 78,

$958,031 02 $927 39 £103,387 37
| .

l

The special appropriation of $496,000 was for the further
extension of the works. The Water Committec decided that
it should be expended for the following purposes ; the amounts
being estimated and approximate only :

For one 20,000,000-gallon pumping engine, foundation, boilers,

connections, etc., at the Spring Garden pumping station......  $100,000
For two steel boilers at Roxborough Works, with grates, valves,

foundations, flues and steam pipes ...... PR cerrasare seese 7,500
For a 48-inch pumping mdin, from Spring Garden engine house
to Twenty-fourth and Parrish streets, 5,400 feet......c........... . 72,000

For a 48-inch supply main from Twenty-fourth and Spring Gar-
den streets to Twenty-first and Bainbridge streets, 8,800 feet.. 110,000
For a 36-inch main on Bainbridge street, from Twenty-first to

Broad street, 3,300 feet........c.oeievrniiiienninianiennen. erereranans 28,000
For a 30-inch supply main on Bainbridge street, from Twent,y-

first to Twenty-second street, 448 feet ............ ceereer erreneeine 3,500
For a 20-inch supply main on Broad street, from Snyder avenue
to Wolfe street, 950 feet............ Ceseereeeereaeraeres ceeenne 3,500
For a 16-inch pumping main on Allen’s Lane, from Germantown

road south, 1,200 feet....... ereneeeaerana, ceeenees e rerresranaees 2,000
For a 30-inch pumping main, from the southeast corner to the

northeast corner of Roxborough reservoir, 510 feet............... 2,500
For relaying 16-inch supply mains on North College avenue,

from Twenty-second street east, 1,200 feet.......... e et 3,000
For a 36-inch supply main on Lehigh avenue, from American .

to Kensington avenue, 3,100 feet.....c..c.vuuvennienes creeeereees . 26,000

For a 30-inch supply main on Lehigh avenue, from Kensington
avenue to Cedar street, 3,600 feet.....ccooivierrniinininiiiineiiennens 21,500
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For a 20-inch main on Girard avenue, from Front to Otis street,

3,600 feet.......coceernnnnnnns eereeeerrraaanaesisseneraeraraa 12,000
For a 12-inch pipe on Girard avenue, from Front to Lawrence
street, 2,200 feet................ crereenernieeenenns eeeane reesereseeeanne . 4,500

For replacing pipes, less than 6 inches in diameter, with larger

pipes, in the old city and the districts of Southwark and Moy-

amensing, and for setting new fire hydrants in these districts.. 60,000
For replacing old and small pipes in the Sixteenth, Seven-

téenth, Eighteenth, Nineteenth, Twenty-fifth, and Thirty-

first Wards, with pipes suitable for the proper supply thereof,

and for setting new fire hydrants in these wards........... —an—— 40,000

The expenditures are given in detail in the report of the
Chief Clerk. (Appendix B.)

’

PUMPING STATIONS.

The following table shows the performance of the engines
and turbines at the several stations:

Month. Water Power.| Steam Power. Totals. (ﬁ;uxe:rg;z.
i
January... 930,543,755 1,182,070,368 | 2,062,614,128 66,535,939

770,912,773 | 1,078,689,808 | 1,849,602,581 66,057,235
814,240,702 | 1,271,222,147 | 2,085462,849 | 67,272,995
632,396,877 | 1,400,319,992  2.032,646,869 | 67,754,895

February..

533,953,884 | 1,832,152,943 | 2,366,106,827 76,326,026
517,519,741 | 1985307763 | 2,503,027,504 | 83,434,250
| 587,476,588 | 2,240,035,666 | 2,827,612,254 | 91,210,072
521,375,602 | 2,201,989907 | 2,813,365,599 | 90,753,729
335,332,571 | 2,398,709,803 | 2,734,042,374 | 91,134,745
279,500,442 | 2472020410 | 2,751,520,852 | 88,758,737
457,355,151 | 1,874,209844 | 2,331,654,985 | 77,721,838
902,015,619 | 1,399,394,123 | 2,301,400,742 | 74,239,028

7,282,553,795 | 21,376,412,774 | 28,658,966,569 | 78,433,289

The above quantities are calculated from the registered
strokes of the engines and the theoretical capacity of the pumps,
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with the usual allowance for imperfect packing or failure to
make full stroke, as in the Worthington engines. The loss
from these and other causes depends upon the condition of the
machinery and the attention given by the engineers.

The pumps were generally in good order, and the men in
charge more than usually careful, so that the percentage of
loss was small.

The total amount pumped was 28,658,966,569 U. S. gal-
lons, being 3,493,946,497 over that of the preceding year; a
result due to increased facilities for distribution, especially in
manufacturing districts.

This large increase in the pumpage was accomplished while
the Department was deprived of the use of Fairmount reser-
voir, and of two of the turbines for several months by the
building of the B. & O. tunnel, which necessitated the cutting
of all supply mains from that basin.

The maximum pumpage for one day was in July, 102,202,-
857, and the minimum, in February, 49,187,598, The daily
average for the year was 78,433,289, about 80 gallons per
capita, estimating the population at 975,000.

Occasionally during the summer every engine at the Spring
Garden station was run to its full capacity, and any break
would have seriously affected a large part of the city. Free-
dom from accident was due to the care and personal super-
vision of the General Superintendent and the faithfulness of
" the employes.

From the Tth of August until October 26th very little rain
fell, and for sixteen weeks scarcely any water flowed over the
dam, notwithstanding which there was no restriction in the use
of the water.

Twenty-five billion nine hundred and eighty-four million
eight hundred and-twenty-seven thousand four hundred and
forty-four (25,984,827,444) gallons were taken from the
Schuylkill, 2,357,207,644 from the Delaware, and 81,556,446
from the springs of Chestnut Hill. Three hundred and six-
teen million nine hundred and thirty-one thousand four hun-
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dred and eighty-one (316,931 481) gallons of Schuylkill
water were pumped at auxiliary stations to higher elevations.
Of the water obtained from the Delaware river, 883,140,241
gallons were pumped at Lardner’s Point and principally
consumed in Frankford and Bridesburg. One billion four
hundred and seventy-four million sixty-seven thousand four
hundred and three (1,474,067,403) gallons were pumped at
Otis street wharf, being a decrease of 275,667,428 gallons from
1885. This water is drawn through a conduit reaching 200
feet beyond the wharf and 34 feet below low water. The
engine at this, the Kensington station, is run only when ac-
tually necessary. The abandonment of these works can be
accomplished only by providing additional mains for the sup-
ply of the Kensington district.

Twenty-five per cent. of the total pumpage was by water-
power and the remainder by stcam. The cost of the former,
including all repairs, was $2.09 per million gallons raised 100
feet high, and the latter, $4.48. For the total amount pumped
the cost was $4.13. This method of estimating the cost of
pumping is for comparison only. The actual cost would be
the running expenses of the stations divided by the number of
million gallons raised into the reservoirs, which amounts to
. $6.66, or, including the total expenses of the Dcpartment,
less the amount received for water-pipe frontage, the cost was
$14.59 per million gallons pumped.

Including six per cent. interest on the estimated value of
the water plant ($15,000,000), the cost per million gallons
pumped would be $46. The revenue of the Department from
rents during 1886 was $61.86 per million gallons. Taking
into consideration these facts, the advisability of reducing the
water rates, especially to manufacturers, is worthy of your at-
tention. The cost of pumping has been somewhat reduced,
as will be noticed by referring to the following table.

The consumption per capita has increased, and is now eighty
gallons, due, in a great measure, to the laying of additional
mains to sections of the city heretofore having an inadequate

supply.
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Pumpage Table for the Years 1877 to 1856, inclusive.

| |
1 Cost per
U.S. gallons | No. of gallons , million | Gulloqs Estimated
Year. | pumped to res- pumped 100 | gallons | per capita population
ervoirs, etc. ' feet high, pumped 100" " per day. P ‘
! ] feet high. |
S —
17,877,144,792 | 23.603,350,256 . 6.52 61 795,000
19,101,664,332 “ 27,668,619,658 } 6.56 64 813,000
19,894,101,515 ' 29,787,829,909 5.07 65 $30,000
{ {
21,120,792,38 | 31686275272 | 551 68 847,000
22,721,014,838 | 34,238,528,111 I e 71 869,000
24,691,440,430 ~ 37,873,302,258  6.66 76 | 390,000
25,284,957,251  37,949,320,701 ] 6.51 76 911,000
|
25,495,179,333 « 39,001,865,204 5.54 74 932,000
‘ i
25,163,020,072 ' 39,308,901,386 I 470 72 953,000
28,658,966,560 | 46,255,361,203 | 413 80 975,000
i ! !

REpPAIRS To AND CoNDITION OF WORKS.

The detailed statement of the General Superintendent of
the work performed at each station and the repairs made under
his supervision will be found in his report. (Appendix C.)

The machinery is in good order, with the exception of No.
2 engine at Belmont. One of its high pressure cylinders is
cracked, but not sufficient to render it unserviceable. The
old boilers at Belmont have been thoroughly examined and
tested to 80 pounds without showing any indications of weak-
ness, but as they are old, and only 45 pounds pressure allowed
by the boiler inspectors, it will probably be advisable to replace
them soon with a more economical type.

Some new floors are required at Fairmount works, and the
reservoir wall on Twenty-fifth street needs pointing. The
«crib-work in front of the dam requires attention; many of the
-oak pieces on the deck have been torn off and must be replaced.

The grounds at the Spring Garden station should be graded
in front of the old engine house, the roadway along the forebay
paved and the river wall completed. '

: 2
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A fence is needed on the south side of Corinthian Avenue
reservoir and entirely around the Spring Garden reservoir:
at Twenty-sixth and Master streets.

The pavement on the north side of Lehigh Avenue reser-
voir should be graded and a retaining wall built to protect the
embankment. It also requires a new fence.

At Mount Airy station some grading should be done to im-
prove the appearance of the place.

A new stack is needed for the old boilers at Roxborough

At Frankford station the coal shed should be entirely cov-
ered in order to keep the coal dry. The pipe bridge across.
the Wissahickon creek should be painted.

It is desirable that some alterations be made in the turbines.
at Fairmount to prevent waste of water and to render them
more economical in its use. This can be done by either closing
one-half of the buckets or enlarging the pumps, the former-
being the more readily accomplished. If the head gates were:
arranged to be easily opened and shut much waste would be-
prevented. Power can be applied by either a separate wheel
or by the use of one or more of those driving the pumps, by
which the gates can be raised or lowered easily and quickly.

SUBMERGED MAIN.

This pipe is 36 inches in diameter and is laid upon the bed
of the Schuylkill river below the Columbia bridge. The
Jjoints are Ward’s patent, which permits the several sections to-
conform to the inequalities of the river bottom. The main
was used for many years for the supply of the higher parts of
the Fifteenth, Twenty-eighth and Twenty-ninth wards. In
the latter part of 1882 it became unserviceable on account of
-a break at one joint in the deepest part of the river. The
original break was mended, but between it and the eastern
shore other breaks have since occurred, so that it is in a worse
condition at present than before the repairs were begun. The
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present pipe should be put in good order, or a new one laid,
8o that the surplus power at Belmont works could be utilized,
if needed, for the supply east of the river.

It would probably be cheaper to lay a new 30-inch pipe
across the river upon the roadway of the Reading Railroad
bridge if that company would give permission.

EAST PARK RESERVOIR.

This reservoir was begun in November, 1871, and contin-
ued partly by day’s work and partly by contract until July,
1875, when the appropriation became exhausted. The banks
were constructed to near the proposed height and the outlet
chambers built.

When finished this basin will be in three unequal divisions..
The following is a brief description :

-

Capacity southern section..............cevucieennee 62,740,931 gallons..
Eastern section.......cceeeviieniniirininiininniinnne 311,639,614 “
Western section........cceecenvecenninninnnranaen.e. 326,939,009 ¢«
701,319,554 “
The height of the top of the embankment is......... 138 feet C. D..
Water level....coceuviiiiiirnininiiiiiniiinniiniieinnn, 133 « «
Bottom of basin.....cceeeeieniniviiniiiiiiiiiiiniiiniiie, 108 ¢« .

Depth of Water...ccceeuvieinniiieniinuiiiineniieeninnnees w25 feet.
Slope of embankment 14 to 1.
Length of main embankment on centre line......... 7,537 ¢

Around the base of the embankment the distance is one and
one-half mile.

Work should be resumed and the sections prepared for use-
as fast as appropriations can be made, beginning with the
smallest or southern division, where the least work remains to
be done. The bottom and inside slopes are to be trimmed to
the proper lines, and covered with a coating of concrete or
bricks. The area of the bottom is 32,364 square yards, and
of the slopes 13,491 square yards.
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Estimate for Completing Small Divigion.

EXCAVATION.
14,000 cubic ¥ards........ccvveumeriereniiiiiiiiieiieiereinecneens $4,500
EMBANKMENT,
5,100 cubic yards on sides and top.........coeevuenriiennnnnnns 4,500
PUDDLING.
6,000 cubic yards......cccoeveeriiiiiiiiiniiiniiiine, 6,000
CONCRETE.
6,800 cubic yards.......ceevivuiiiieniiiiiiiiiiiciriiienioniennnes 50,000
BRICK LINING AROUND UPPER PART OF 8LOPES.
400,000 bricks and laying ihereof........ccoe.cvvunrinrnnannne 10,000
Repairs to embankment.......ce.cveeeeireieiveernns sveesnnes 5,000
Incidentals and contingencies......cccovveeirinnerrinirirnnncnns 20,000
TOtA]ccreeeirneireeeiennenireensenencaneeererssrenseraensennses $100,000

CAMBRIA RESERVOIR.

& This reservoir is to be located near Thirtieth and Cambria
streets, and is intended for the supply of that part of the city
now depending upon direct pumpage. The ground has been
purchased and the construction of the basin will be begun as
soon as an appropriation be made therefor ; $206,51£.50 have
been paid for the grounds (about 45%s acres), and $42,377.33
for damages to surrounding properties on account of their
proximity to the basin, and the blocking of streets. The
interest paid upon the above, amounting to $46,100.07, makes
the total cost $295,000,

AERATION.

The experiment of forcing air into the water under pressure
has been continued during the ycar at the Belmont station.
The water is charged with 20 per cent. of its volume of air,
and the result appears to be the almost complete disappear-
ance of free ammonia and the diminution of nearly 50 per
cent. of albuminoid ammonia. There is another result, how-
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ever, whieh causes considerable annoyance, and that is the
difficulty in preventing the mains from leaking. Joints that
are perfectly tight while pumping in the usual way will leak
badly when the pipes are charged with air, and when the com-
pressors are stopped the joints resume their former good con-
dition. Professor Leeds, in a lecture before the Franklin In-
stitute, December 23, 1886, stated that ¢ this process had been
applied at only one of our pumping stations, namely, Belmont,
because at the others the mains are too leaky to permit of its
use.” This is not the reason, as the other pumping mains are
all in good order. They are laid in such a manner, however,
that no engineer would care to assume the risk of damage to
engines and mains that would probably result from the use of
this process.

DISTRIBUTION.

More pipes were laid in 1886 than during any previous
year. '

Water-pipes Laid from 1877 to 1886, inclusive.

|
o | ToTAL 4
. EXTENSIONS. 1Rm’uks & RELAYS.' PipE HANDLED. e a
° 8
i P b PYE 1T
Feet, Pounds. Feet. 1 Pounds, .| Feet, Pounds, | 2 > mg
| @ | X <
- _—— \___\.__‘__’f S N,
1877...] 83,799 | 6,231,645 , 12,430 l 431,373 | 96,220 | 6,663,018 | 257 | 126 | 4,208
i
1878...] 61,650 | 4,100,860 | 6,965 | a2 : 68,615 | 4,524,587 ‘ 234 [ 77| 3,516

[
1879... 41613 | 4,553,331 | 6,150 | 255085 | 47,763 | 4,808,466 | 183 | 49 | 2,029

1880...) 23,085 344,945' 9557 | 26282 | 32642 1,107,772

1881...| 56,616 | 2,832,623 : 3,832 : 199,649 | 60,448 | 3,032,272 !
1882....] 56,860 | 5,396,165 7,740 | 484,092 | 64,600 | 5880,257 | 312
1883...0 63,215 | 3,048645 | 12,605 | 675,420 | 75,880 | 3,724,065 | 281
1884...| 83,862 | 7,135948 | 18,079 | 1,380,271 k 101,941 | 8,516,219 | 324
1885....| 187,967 12;234,074 93,783 | 3,265,537 | 81,850 | 15,499,611 | 539

1886....| 136,831 18,238,4\’57I 121,210 | 4,883,826 | 258,041 | 23,122,283 | 786

g

EE588F% 3
5
3
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Particular attention was given to the relief of districts suf-
fering from a scarcity of water. That part of the city below
South street, containing about one-fifth of the population of
the city, has been depending for years on one 80-inch pipe,
which was entirely inadequate. Many hydrants were without
water during the day, and no part had a reasonable flow in the
second-story of the houses.

A forty-eight inch main was laid from Fairmount reservoir
to Twenty-first and Bainbridge streets, where it branched west
by a 80-inch pipe to Twenty-second street, and east by a 36-
inch pipe to Broad street, connecting on the latter streets with
80-inch pipes already in service.

The northern line of this district was changed from the
lower to the upper side of South street, and the 16-inch
main in that street, also connected with the large mains, has
been used to increase the supply east of Broad street, where
it was greatly needed. A large number of old pipes were
relaid, using, wherever desirable, others of 10 and 12 inches
in diameter. The rearrangement of this distribution resulted
satisfactorily except in the vicinity of Tenth and Dickinson
streets, where local causes still prevent a good supply.

The table on the following page shows the water pressures
at the First District office, Wharton and Twelfth streets.
These pressures were taken soon after the distribution was
changed and can be considered as giving results under the most
favorable conditions only :

The theoretical pressure is 31.22 pounds. This is reached
during the night, showing that the pipes and fixtures are in
good order, and that very little water is used. The greatest
draught is between the hours of 9 and 12, when the gauge
falls to 24 pounds. The uniformity of the pressures is very
satisfactory, and shows that the supply main is of sufficient
.capacity to meet all the demands upon it. It is quite probable
that during the summer these pressures will be lower.



Tabie ciwwz'ng Water Pressures at First District Office, Sor the week endz‘ng December 26‘, 1886.

ST



Table showing Pressures with Supply from Fairmount Reservoir, for the week ending December 27, 1885.

TIME.

DaATE. A. M. ] ‘ P. M.

1‘2]8!4 5‘678910'11‘12%1&2'3456789'101!112

ML |
‘ ‘ 134

Monday, December 21. ) 21 ' 21212121 |2 17,16 |13 14 ! 13 } 15 l 15115115 |17 {1819 19,20 20| 21
Tuesday, December 22....... 21 | 212121211716 |14 |13 14 14 ! 13 14 , 141515 15 17]18 191920 |20 20
Wednesday, December 23........cccrueveuennn| 21 “ 21121 21|21 ! 20117 16 (13 14 | 14 | 14 ’ 15 } 15 ! 1511515 17118 i 19 (191202020
Thursday, December 24......ucueereinennnnnn 21 21|21 (2112120} 17 15| 14 ‘ 14| 14 ’ 14 ( 14 14 '14 (151819 19 .20 202 2t

Friday, December 25......ccceccerereemnneneenese. 21 [ 21121 721 121 121 20,1918 ! 18 | 18 "18 19| 19
Saturday, December 26................ werenenees| 21 721 (21121 121 | 20119 | 18 (16|16 |15 |15 16| 16
Sunday, December 27.....cccuueerrvnnnienneenee| 21 i 21121 (21 |21)21 /21 2019 19|19

171718119} 19
19 19:19]20 20 | 20|20 |2

-

20

19 (1920 20|20 | 20 21 21 2112
» '
20

NoTte.—Compare this table with table on page 18.

91
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The Second district, lying between South and Vine streets,
was supplied from Fairmount reservoir. On May 14th this
district was placed on the Corinthian Avenue reservoir, which
is twenty-five feet higher, and adds about ten pounds to the
pressure. Upon the completion of the mains to the lower
district, the thirty-inch main on Broad street—its former
supply—was eonnected with the streets running east and west
above South street, and is used as an additional main from
Corinthian Avenue reservoir, for the old city. A number of
old pipes were relaid, and this part of the city now has a fair
supply, except where the old and small pipes are still in use
or where improper plumbing arrangements exist.

The tables on the following pages show the pressures in
this district as taken at 918 Cherry street, before and after
the change of the source of supply.

The theoretical pressure for the latter table is 35 pounds.
The result shows that considerable water isused during the night,
or that there are some leaky pipes and fixtures in this section.

Special attention was given to the northeastern or Kensing-
ton district. In former years manufacturing establishments
were frequently obliged to stop for want of water during the
hot weather, and were always subject to great annoyance on
account of the poor flow. The old 4-inch pipes were replaced
by others of ten and twelve inches diameter and connected
with the 36-inch pumping main on Otis street. All cross
streets were connected with this main, which has been con-
verted into a supply pipe. A 36-inch main was laid on Lehigh
avenue, from American street to Kensington avenue, where
it reduces to thirty inches, and thence continued to Gun-
ner’s Run. These alterations and additions resulted in a very
satisfactory improvement in the pressure and in the delivery
of water to the large consumers in this district.

Bridesburg, supplied only by a six-inch pipe in Richmond
street, was greatly benefited by the laying of a twelve-inch
pipe under Frankford creek, at Bridge street. It now has
an abundant supply for fire and other purposes where formerly
very little water could be obtained.

3



Table showing Pressures, with Supply from Corinthian Avenue Reservoir, for the week ending December

26, 1886.
TiME
DATE. A. M., P.M
1 (2|38 |46 |67 8|9 |10{11]12]1 ’ 23 (4 (667 8|9/ 101112
Monday D ber 20, " 2512526 |2 26|26 |27 {25! 17 |17 |18 119 |20 (20 {21 {22 |23 |24 | 26 |27 {28 | 28 | 28 | 29
Tuesday, December 21....cccoecevierieiis connee : 30 |30 (30,30 20 28 (2322|2120 |20 |22|23|23|23)23|24|25/|26|26|26|27|28](29
Wednesday, D ber 22 291292920 | 29|24 | 23,22 21|21 /2 | 22123123 |22,23|25|27,28|28(|29|29|29]30
Thursday, De ber 23 30 |30 3030 30|30 ! 24 24| 24|24 2223|2224 |24 24 |25),27!28/28|29|29|29]|39
Friday, December 24. 30 3030|3030 30 282423 23 23 2323|2323 24|24 272828 28|29|29/2
Saturday, December 25.....ccccceiieririnrinnnn 3 (303030 |30|2 | 29|28 28 27 2727|2829 29/29|29 (30({30|3030]|31;31]31
| |
Sunday, December 26.............. rwsseseesnnns 32|32 /32;32(82|32/32/30 30,62 '2 |29/30)30 | 30 | 30 (3030|3031 (8131|3131
| | | i

8T



Table of Pressures at Third District Office, 1420 Frankford Avenue, for week ending December 27, 1885,

TINME.
DATE. A. M. ‘ P. M.
] ¥ i
1;2;3|4‘5Iel7 s‘9|o|u‘n|1 2l 3 4}5i6 7] 8 9|1o 1nii2
RN RN S N N T ! L g
L T T T T T
Monday, December 21.....weeeossssssesss oo ‘ ...... T Toveeer seveee] 26 18'16 16 1%21'19117;19 18i22|25293l mm?ssise
v i )
Tuesday, December 22....cveerresseeeerenes 37‘37’37|37‘:15;m 26 | 18 18;16‘1;17?18|16‘17 13;22i2329333434}35|36
i
Wednesday, December 23....emrerrnnsrenn. ‘ 37! 37 l 371373 ; 312 | 20 ( 18 : 16 , 17| 9,19 ‘ 17,17 | 16 | 18,23 27 8232 3334 ! 35
| | | i [ 1 I
Thursday, December 24! 36,36 36|35 ' 34 321218117 141 14 ‘ : 1918, 18 20 23 : 29131 [33|3513536 . 36
, i i 1 | | ! ! I
Friday, December ;.: 36 ' 36 {3635 (34 33(33|3 , 130 30 |32 32323234 ‘ 3535|3536 36|36, 3636
] .
Saturday, December 26........vecusivseereenens 37 | 3 37| W i 3 343030 | '29 | 30 i 323130 } 31 ‘ 3 K l 33343535 ( 36|36 | 36
| ! . .
Sunday, December 27...o.urrnn cererseenees 36 ’ 36 36| 36| 36 35 | i' i i \i SO . ; .
| | ' l | )

61



For the week ending December 26, 1886.

TIME,
DATE. P. M. A M,
- I - I‘ o 1_-‘ i 1 ] - c
l’2i3 4 5‘6 7 8| 9|10 ll 2|1|2 3| 4) 65| 6] 7| 8/ 910,11 12
I
: i ' R | \
l ‘ ' I | } i | ; [\
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No new mains were laid in the Fourth district for the pur-
pose of improving the distribution. It receives a fair supply
of water by direct pumpage, and few improvements can be
made until the Cambria reservoir be completed.

In the Manayunk District a new 30-inch main was laid on
the south side of Roxborough reservoir, by means of which
the Twenty-first and Twenty-second wards can be supplied
with water if it be found necessary at any time to empty the
reservoir.

In the Germantown district a 16-inch pumping main was
laid in Allen’s lane, from the station to Germantown road.
The object of this was two-fold: First, to relieve the pumps
which formerly used one 10-inch pipe; and secondly, to in-
crease the pressure and supply in the high service distribution.

For a complete account of the work in this branch of the

Department, see report of A.J. Fuller, Assistant Engineer
in Charge. (Appendix D.)

CHERRY STREET SHOP.

The following table will show the amount of work performed
during the year, and a comparison thereof with other years:

Fire ’ Stop l Frames ’

YEear. i Hydrants., ' Valves.) and Covers.| Ferrules.
—————— e
214 I 338 70 4,225
332 281 393 3,425
276 198 60 715
314 149 212 3,649
435 237 372 3,085
596 336 596 3,506
729 328 423 4,799
198 367 588 4,966
451 | 667 | 653 7,115
526 ' 953 1 927 8,480
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The above are the principal articles manufactured by the
Department. In addition, all appliances used in connection
with pipe laying are made and repaired ; and, so far as our tools
will permit, the machinery of the several pumping stations is
kept in order.

The Third Regiment Armory having been purchased by the
city, a portion of it (the northern half) was set apart for
the use of this Department as a machine shop. During the
latter part of the year the work of fitting it up was begun, and
progressed as fast as available funds and time permitted.

Two tubular boilers were taken from Kensington station,
where they were no longer required, and set up in a room pre-
pared for them at the new machine shop. A stack, seven feet
eight inches square at the base and seventy-five feet high, was
built outside of the house in rear of the boilers.

A fly-wheel engine that had been used at Chestnut Hill for
driving a pump, was put in thorough repair, and also erected
in the new shop to drive the machinery and blowers for the
forges.

The blacksmith shop was placed in the annex, formerly used
for company rooms, provision being made for four fires, with
cast-iron forges and wrought-iron stacks and hoods. The
steam-hammer will be set up in the same room. The offices
and store-rooms are in the front of the building, and over them
the pattern shop and pattern loft. More work was necessary
than had been anticipated. The columns supporting the roof
were so decayed that it was necessary to renew the lower
portion and raise the roof, which had settled in consequence of
the defective columns. The floor was entirely gone, as was
suspected. The new floor of the machine shop was made
higher and the joists set on brick foundations. Steam-pipes
for heating the building were put in and drain and water
connections laid. The machinery will be removed from the
old shop at an early date.






GASKILL PUMPING ENGINE.
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EXTENSIONS.

In addition to the extensions enumerated under the head of
¢ Distribution,” measures were taken to add to the pumping
plant one engine, of twenty millions capacity,-and seven
boilers, rated at 560 nominal horse-power. Proposals were
advertised for on June 4, and bids opened on June 15.
The contract for the boilers was awarded to I. P. Morris & Co.
for the sum of $26,965, and that for the engine to the Holly
Manufacturing Company for $69,000. The specifications
required the engine to be of the compound type, capable of
delivering 20,000,000 gallons of water in twenty-four hours
to a height of 165.5 feet, the duty to be not less than
100,000,000 of foot-pounds, on the basis of the evaporation
of ten pounds of water per pound of coal. The engine
accepted is known as the Gaskill Engine, and is guaranteed
to give a duty of 110,000,000, and be ready for use by June
1, 18817.

Two of the boilers were set up at the Roxborough works
on December 6, and, when tested, were found to bo satisfac-
tory—evaporating over eleven pounds of water from and at
212° F. per pound of combustible, and furnishing very dry
steam. They developed 44 per cent. more horse-power than
they were rated, and being entirely covered with a good non-
conducting material there is no loss from radiation.

The five boilers intended for Spring Garden pumping sta-
tion are well under way, and will be delivered early in 1887.
All these boilers are of the kind known as Furnace Flue
Tubular. They are internally fired, and are eight feet six
inches in diameter and twenty feet long. The drawings were
furnished by the Department. The following is a brief
description taken from the specifications :
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The five for Spring Garden works are intended to carry
one hundred pounds of steam; the shell is five-eighths of an
inch thick ; the ends, tube-sheets, and spandrels nine-sixteenths
of an inch thick ; combustion chamber three-eighths of an inch
thick ; furnace (“Fox’s Patent Corrugated Steel Furnace
Flue’) three-eighths of an inch thick; all plates to be of
steel, of not more than sixty thousand nor loss than fifty thou-
sand pounds per square inch tensile strength; the horizontal
seams in the shell to be double riveted, double welted joints,
all others double riveted ; all edges of sheets to be planed, and
all seams to be caulked on both sides throughout; they are to
be capable of resisting a hydraulic pressure of two hundred
pounds; each boiler to contain two furnace flues eight feet
long and three feet seven inches in diameter, and ninety 4-inch
lap-welded tubes, ten feet long ; grate bars to be of the Tupper
pattern ; all necessary pop safety valves, stop valves, dampers,
saddles, steam-feed and blow-off pipes, gauges, and check
valves to be furnished by the contractor.

The two boilers for Roxborough are similar in design, but,
being intended to carry only sixty pounds of steam, the metal
is generally lighter. .

During the year a number of boiler tests have been made,
of which the following table shows the comparative results.
For a detailed description of tests and results, see report of
Mr. John E. Codman, Chief Draughtsman. (Appendix F.)
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HYDROGRAPHIC WORK.

Mr. Rudolph Hering, the Engineer in charge of Surveys,
completed his work on June 30. Since then the hydro-
graphic work, in connection with. future sources of supply,
has been continued under the supervision of Mr. Amasa Ely,
whose report is attached. (Appendix G.)

REPORT OF INVESTIGATIONS OF SOURCES OF
FUTURE WATER SUPPLY.

On September 8 the concluding report of Mr. Rudolph
Hering, the Engineer in charge, was received. It is hereto
attached. (Appendix H.) These investigations were begun
in May, 1883, and continued during the years 1884, 1885,
and until July, 1886. The amounts expended have been as
follows :

During 1883....c..cuviiiiuniiiiniiiiiniiiirinnsieniiesennens $20,500 20
During 1884.....cuiiviiiiiiiiiiiiiiiniiiiiinnineenciancneae, 27,457 56
During 1885..ccuuuiiiiiiiiiiiiiiiiiiiiinis s, 22,399 10
During 1886......vieeuiernnies crrvirieinnniiienciininneneness ... 11,191 10

TOtALevceeerereeeeeeeteeeeeeeeesseeeseessesnene ssseses $81,547 96

Annual reports of progress were made and included in the
reports of the Chicf Engineer. They form a valuable collec-
tion of data, which will assist in determining the question as
to where the city must go for water when the present sources
are no longer sufficient.

THE PRESENT WATER SUPPLY.

QUANTITY OF WATER AVAILABLE.
The minimum flow of the Schuylkill, according to Mr.
Edwin F. Smith, the best authority on the subject, is
245,000,000 gallons daily, which will be ample for the supply
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of the city thirty years hence. During eighty-one consecutive
days of 1886 no water was wasted over Fairmount dam. The
quantity pumped during that time was as follows :

Gallous.
By steam, at Spring Garden, Belmont, and Roxborough...... 6,144,511,149
By water, to Corinthian Avenue Reservoir............. R 904,533,931
Total....oevuiiiriniiiiniiriiniiicierie e ceeenireneenn 7,049,045,080

To pump 904,533,931 gallons of water into Corinthian
Avenue reservoir by the turbines requires the use of
18,568,008,965 gallons. This amount, added to the quantity
pumped, gives the flow of the river, except the lockage.

Gallons pumped by water and steam................... 7,049,045,080
Gallons used by turbine wheels........coceeeeen e, 13,568,008,965
Total flow of the river available.................. +.220,617,054,045

Average per day, 254,531,531 gallons,

By building inexpensive dams on the mountain streams, and
by raising the existing dams, the minimum flow and the
available storage could be increased. By building storage
basins ‘within the city limits part of the average flow could be
stored to supplement the pumpage at low stages of the river.
Should the entire minimum flow be pumped, the Navigation
Company would be obliged to draw upon its storage reservoirs
to meet the requirements of navigation.

The city, however, does not depend entirely upon the Schuyl-
kill. At Lardner’s Point, on the Delaware, where the water
is said to be of good quality, two engines, each of ten millions
of gallons capacity, are supplying Frankford, Bridesburg, and
the upper part of the Twenty-fifth Ward. If necessary, this
plant can be increased to make up for any possible deficiency
in the flow of the Schuylkill.



28 REPORT OF THE CHIEF ENGINEER.

Capacity of the Works.

Maximum, Average
STATIONS. ‘ Theoretical. 1836, 1386
FaIrmouDtc.uecesueecrercrnsseesnssssnsesanses ' 34,000,000 36,000,000 20,000,000
*Spring Garden....viiieenneeenieiereennnes ' 90,000,000 63,700,000 40,000,000
I
Belmont 18,000,000 14,112,129 i 7,895,761
Roxborough ‘ 12,500,010 6,901,101 4,713,135
Lardner's Poilt....eecerecsenensnscesnonees ' 20,000,000 4,556,144 2,419,562
|
Kensington (Otis street)...........coeeuenee 6,000,000 8,000,000 ' 4,713,135
Total i 180,500,000 133,269,374 { 79,741,593

* Including the twenty million gallon engine now being constructed.

Pumping by water is much cheaper than by steam, and
Fairmount can be depended upon for at least six months of
the year, when the flow is at the average, for many years to
come. It is only during the very warm weather, when the
river is at its minimum, that the loss at Fairmount must be
supplemented by the steam works. With additional mains
and reservoirs the entire theoretical capacity of the engines
will be available except when undergoing repairs.

STORAGE CAPACITY OF RESERVOIRS.

Fairmount. This reservoir supplies that part of the city
below South street. The average daily consumption is 8,000,000
gallons, and the capacity of the reservoir 26,350,794 ; storage,
about 3} days.

The portion of the city north of South street to Westmore-
land, except that which is supplied by direct pumpage, receives
water from the following named reservoirs :

Corinthian avenue, capacity.....cccoeeesreeerernnns crareerenes 37,341,439
Spring Garden, «“ 12,009,581
Lehigh avenue, “ 26,394,180

B T RN 75,745,200
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The average daily consumption of this district is 30,000,000
gallons, and the storage for only 2} days.

West Philadelphia, with an average consumption of 8,000,000
gallons per day, has a reservoir (George’s Hill) of about
40,000,000 capacity. The storage, therefore, is for 5 days,
which allows the engines to be stopped when the river is turbid.
By this arrangement that part of the city is very rarely troubled
with muddy water.

Manayunk, or Twenty-first Ward, with an average daily
consumption of 2,350,000 gallons is supplied from Roxborough
reservoir, which has a capacity of 12,838,455 gallons, being
sufficient for 5 days.

The Twenty-second and part of the Twenty-eighth wards,
with an average consumption of 2,350,000 gallons per day,
are supplied from Mount Airy reservoir, which has a capacity
of but 4,545,917 gallons and storage for less than 2 days. To-
increase this storage it is proposed to enlarge the reservoir by
building, on the north side, an addition to hold 55,286,000
gallons. This, with the present consumption, will provide a
25 days’ supply. Suitable ground can probably be purchased
for less money at another place, a larger reservoir built, and the
present location abandoned.

Frankford and Bridesburg, with a consumption of 2,419,562
gallons, have a-reservoir capacity for 8 days. If the reservoir
(Wentz Farm) were in proper condition the storage would last
15 days, but owing to its defective construction it is impossible
to raise the water above 14 feet. It should hold 36,046,097
gallons. If the Kensington station be abandoned and the area
supplied from this basin be extended to the Kensington dis-
trict the day’s storage will be materially decreased.

" A large part of the city, containing a population of 185,000,
is supplied by direct pumpage. There is no opportunity for
subsidence. The water is taken directly from the river, re-
gardless of its condition, and the supply depends upon the
continual action of the pumps.
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With the completion of the East Park and Cambria reser-
voirs, all that part of the city which can be supplied therefrom,
including that now under direct pumpage, will have from 15
to 20 days’ storage, and during a minimum flow, if necessary,
the supply to the city can be supplemented by drawing upon
the storage.

QUALITY.

The Schuylkill river is a mountain stream, possessing in a
remarkable degree the best means for self-purification. The
action of the lime water of the lower tributaries upon the mine
water is well understood. The main stream is broken by
twenty-six dams and the small streams by at least an equal
number. These greatly assist in the seration of the water.
‘The stream is generally clear except after a rain, when it
becomes turbid. The Delaware and other rivers are no excep-
tions to this gemeral rule. This ohjection can be readily over-
come by the completion of the East Park and the building of
the Cambria and Mt. Airy reservoirs, which will permit the
pumps to be stopped after a storm until the river becomes
clear, and also allow the first surface washings of the streets
and roads to pass over the dam. The city can then be sup-
plied with water entirely satisfactory in appearance, and the
pipes will not become choked with sediment as at present.

With regard to the wholesomeness of the water, there are but
two ways by which it can be determined—experience and
chemical analysis. If judged by the former, the general
health of the city is sufficient evidence thereof. Twenty
per cent. of the deaths are of persons over sixty years of age.
If typhoid fever be caused by impure water the deaths would
be evenly distributed over the entire city and average about
the same each month. In the worst portions of the city and
where the houses, as a rule, are not connected with the sewers,
there are few cases. Along the Cohocksink sewer and its
branches the disease appears to be most prevalent. Even
Brooklyn, with- one of the best water supplies, is not exempt,
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and during certain months the victims of this disease are quite
numerous. Col. George E. Waring, in the Tenth United States
Census Report (vol. 18, page 811), states that the mortality of
Philadelphia is one less in each 1,000 persons than the city of
London, two less than Paris and seven less than New York.

The other method generally adepted for ascertaining the
purity of water is by chemical analysis, in regard to the value of
which there are great doubts. Experts differ as to methods to
be pursued, and the interpretation of the results obtained. In
the majority of cases chemical examination cannot be relied
upon as giving conclusive evidence of the suitability of a water
~ for drinking and culinary purposes.

For a very able discussion of this subject see address by
Charles W. Dulles, M. D. (Appendix I.) _

To improve the quality of our water supply no expense
should be spared, and all sewage should be excluded from the
Schuylkill. The completion of the intercepting sewer will, to
a very great extent, accomplish this within the city limits, and
suitable legislation prevent its continuance beyond. The so-
called intercepting sewer was projected for the purpose of pre-
venting the pollution of the river by our own citizens, and when
completed will undoubtedly accomplish its purpose for many
years. When it has reached the limit of its capacity another,
at a higher level and with greater fall, will be built. The
present sewer is 4} feet in diameter, from Fairmount to Wissa-
hickon creek, and from Wissahickon creek to Manayunk 4 feet,
the first section having a uniform grade of 4 in 10,000 or2+s%
feet per mile, and the grade of the second or upper section 375
feet per mile. The total length is 39,000 feet, and it can be
flushed from the canal at its upper end or Wissahickon creek
midway. The sewer is smoothly plastered inside with Portland
cement, and the grade is sufficient for a self-cleansing velocity
of three feet, and a discharge of 48 cubic feet per second, or
1,250,000 gallons per hour. The water supply to Manayunk,
Roxborough and Falls of Schuylkill does not exceed 3,000,000
of gallons, and the sewage is not much in excess of the same
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amount, so that the sewer is of ample size, not only for present
requirements, but for fifteen or twenty years. The cost will
be about $600,000, and it will be completed early in 1887.

RECOMMENDATIONS FOR IMPROVEMENT OF
THE PRESENT SUPPLY.

The following items are respectfully presented. They rep-
resent the immediate requirements of the Department, and
should be provided for as soon as possible. The estimated cost
is given for each item, except for replacing small service pipes,
for which some appropriation should be made each year until
the work be completed.

Item 1. A 48-inch pumping main from the Spring Garden
station to Thirtieth and Lehigh avenue; thence
along Lehigh avenue to Ninth street, 20,000 feet ;

estimated CoBb......c.oeveurenieieraieienrerieenenreeacareme $300,000 00
Item 2. A 30-inch supply main from Wentz Farm reservoir
to Sixth and Lehigh avenue, 26,000 feet.............. 170,000 00

Item 3. Replacing old and small pipe with 6-inch
and larger, as follows : Christian street,
from Fifth to Eighth, 10-inch pipe,

1,400f@€t...ccuviiiuniiiineninnineniieneienns $2,500 00
Christian street, from Tenth to Broad,
12-inch pipe, 2,000 feet......c.cevcueneeens 4,000 00

Fortieth street, from Baltimore avenue to
Woodland avenue, and in Woodland
avenue, from Fortieth to Forty-ninth

streets, 12-inch pipe, 4,300 feet........... 8,600 00
Lehigh avenue, from Cedar to Richmond
streets, 20-inch pipe, 2,200 feet......... 7,000 00

Richmond street, from Lehigh avenue to

Tioga street, 12-inch pipe, 2,400 feet... 4,800 00
Twenty-seventh street, from Thompson to

Ridge avenue, 16-inch pipe, 3,300 feet. 10,000 00
Master street, from Taney to Twenty-

second streets, 20-inch pipe, 2,100 feet. 7,000 00
Ridge avenue, from south of School lane

to Hermit lane, 12-inch pipe, 7,000 fect. 14,000 00

—— 67,900 00



Item 4.

Item 5.

Item 6.

Item 7.
Item 8.
Item 9.
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For buildmg Cambria reservoir (land (amages not

included)......civiiiiiiiiiiniiiin e 500,000 00
For completing Euast Park reservoir.......cc....cceveunnns 700,000 00 -
The estimate for completing the small section is

$100,000.
Pumping mains to, and supply mains from, East Park

TEBEIVOIT .uuvviinniiiiniiiiiiisninieeruincreae e eeesneaenes 90,000 00
For enlarging Mt. Airy reservoir....... covvvcverieveenens 225,000 6077 772 0
The adoption of some process for hllrauon R .' TRy ﬁ'\x
The replacing of pipes less than 6 inches in diameter // > OF THH

with larger sizes. This work should be continued, 'J it I A2 B SI Y

until every such pipe be removed. o1 N
N {1 -
1 wnA
FILTRATION. I._ VR B

The Schuylkill water even in its best condition has foreign
matter like clay in suspension, which, when pumped into the
reservoirs, settles on the bottom, materially diminishing the
capacity thereof, and forming foundations for the growth of vege-

tation.
stored.

It is therefore very desirable that clear water only be
If the water be clarified before going into the reser-

voirs the expense of cleaning would be avoided dnd the entire
capacity of the mains and service-pipes, now partially obstructed
with sediment, would be available.

One cause of the short supply of water in some parts of the
city is undoubtedly due to the decreased area of the mains at low
points by the accumulation of sediment. Besides the removal of
all inorganic impurities in suspension, it is probable thata portion
of the organicsubstances in solution may be precipitated by means
of some harmless coagulant and retained by the filtering ma-

terial.

It has been found, also, that coke is highly efficient in

removing organized matter from water under certain conditions
and to occupy a high place as a biological filter. In England fil-
tration works are considered necessities, and large sums of
money have been expended in their erection and maintenance.
Several persons have proposed to erect for trial, at one of our
pumping stations, a filtering plant, at their own expense, with
the understanding that if it should not prove satisfactory they
will remove it without cost to the city. It is recommended

5
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that permission be granted to one or more of the parties in
question to build an experimental plant at the Belmont station,
or reservoir, and that it be given a thorough trial.

FuvTure SuppLy.

The present sources can be depended upon for supplying
the city until the year 1910 and possibly longer. Experience
proves the water to be wholesome, but it can and will be im-
proved both in appearance and quality. The investigation of
the sources for future supply, now under examination, should
be continued and our inquiry extended to other water-sheds.
When the stream or streams to be utilized are determined upon,
their entire collecting areas should be purchased and be either
transformed into a park or allowed to return to their primitive
condition as a forest. The water would then be entirely free
from objectionable contamination and the best that could pos-
sibly be procured.

It will not be difficult to show that 280,000,000 gallons can
be brought to the city daily by gravity from streams compara-
tively near, at an elevation sufficient to permit the water to
flow into the Belmont reservoir and reduce to a minimum the
quantity required to be raised for the use of Roxborough,
Mount Airy, and Chestnut Hill.

In conclusion, I sincerely thank the Chairman and members
of the Water Committee of Councils for their valuable assist-
ance and advice, which greatly contributed towards the suc-
cessful management of this Department, and for the very
pleasant relations that existed between us during the past
year.

Respectfully,

JOHN L. OGDEN,
Chief Engineer.



APPENDIX A.

REPORT OF THE REGISTRAR.

PuILADELPHIA WATER DEPARTMENT,
REGISTRAR’S OFFICE,
January 24, 1887.
Jon~y L. OuDEN,
Chief Engineer.
SIR:—I respectfully submit the following Report of the
Operations of this Office, for the year 1886:
The total receipts derived from all sources (paid
daily as received into the office of the City
Treasurer) were - - - - -81,933,328 34
This is an increase over the previous year of - 107,164 80
The collection of water rents and penalties for
the year 1886, amounted to - - - 1,658,674 58

An increase over the previous year of - - 69,343 86
The receipts from delinquent rents and penal-

ties amounted to - - - - - 17,013 92
An increase over the year 1885, of - - 4,185 64
The receipts from fractional rents and other

sources amounted to - - - - - 97,219 62
A decrease from 1885, of - - - - 4,424 26

The decrease in this item is caused by the large increase in
number of new properties granted attachments without the
payment of water rent, a bond being entered in the City
Solicitor's Office to secure the Department from loss.

The receipts from water-pipe charges amounted
to - . . - - - - - 8122,743 91
- - 30,561 73

An increase over the year 1885, of
(35)
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The receipts from search fees amounted to - 2,960 00
An increase over the year 1885, of - - 971 25
Receipts through the Chief Engineer’s Office

for old material, fire connections, etc.,

amounted to . - - - - - 10,121 36
An increase over the year 1885, of - - 924 36
The amount collected through the City Solicit-

or’s Office for pipe frontage, and certified to

this Department, amounted to - = - - 24,5694 95
An increase over the year 1885, of - - 5,601 72
Water-pipe bills to the amount of - - 38,935 59

were returned to the City Solicitor's Office

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

year 1886, as previously estimated by the

Chief Engineer to the City Controller, were 1,900,000 00
Actual receipts for the year 1886 - - - 1,933,328 34
Increase over estimate of - - - - - 33,328 34

The annexed itemized tables contain full information of the
detailed work of this office.

Very respectfully,
A. N. KEITHLER,
Registrar.



Total Receipts of the Water Department for the Ye ear 1886.

| [ I ! |
Chief

Delinquent | Rents for | Fractional |

MonTus. Searches. Rents, | Penalties, 1886, Penalties. ; Rents. iWater-plpe Ln?n::r‘a Totals.
— | { |
January $201 50 $779 50 $111 55 ‘ 86,587 24 ' $6,761 19 $1,101 21 $15,842 19
February.....o.... trereeeenanens J— 196 25 1,181 25 159 61 i 6,088 48 33: 67 1,777 11 220,949 46
March | 259 75 1,921 50 136 24 . 1,830 9% ‘ 10,-382 19 freees RO 35065(: 62
April 280 75 3,041 00 376 28 . 9,143 11 13,215 97 33 08 926,807 33
May. I 2725 | 10550 158 06 | 10542 47 1 8,606 47 | 61 82 61,062 56
June | 268 00 680 50 10198y | 7,012 40 | 7,792 61 | 36 95 72,261 55
July ... i 222 25 794 00 82 20 11,980 95 | 11,563 28 767 16 37,814 67
August. 190 25 461 25 67 71 l 7,442 82 | 12, Cr&" 89 644 43 44,930 67
September \ 234 75 759 50 113 95 6,361 66 | 14.;88 05 ‘ 366 65 66,993 21
October... | 287 25 713 50 107 15 \ 5,457 49 . 16 239 32 3,471 07 53,744 01
November....oocvvieeienecnnnnne ol 273 50 767 50 115 23 12,934 01 11,571 03 ] 242 47 39,177 63
December. y | 268 50 3,896 50 434 55 4,838 03 i 5,043 24 | 1,318 81 21 513 49
—— ‘ - —_ - - ‘ — e

Totals. l ,U60 00 | 815,049 50 81,964 42 | 81,637,296 69 21,377 89 | 897,219 62 l3122 ,743 91 1 $10,121 36 | $1,908,733 39

Total receipts through the office of the City Solicitor for the year 1886.......ueiiceinieisissennsncesaesieneeresnnsessossnsessenns 24,594 95

Total receipts of the Water Department for the year 1886..... ..... eeseererarretteeteate rarrerneaneanannnaneane 81 93.5 328 34

Receipts as previously estimated by the Chief Engineer...........ccccovvvvininiiiniiccinsnnienninecnns 900 000 00

Items of Receipts under Head of * Fractional Reuu )

l Ferrules.

YEARS. Renta. Repairs. l Totals.

- l
1886...cuercenneriiancs . 879,501 87 | 816,624 00 | 81,093 75 . 897,219 62
1885 rreerreensaetenen resansrsans ; 85,491 18 | 14,674 00 1,478 75 | 101,643 88
INCTEASE. .coriecsrneirentenessnssasssenesasssosnosenssssnaes ’ ................. $1,950 00
Decrease. 85,989 26 |......ceeeerinnnes

338500l $4,424 26

L8
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: G. W. Smith ‘ Ashes, Mount Airy Station...
“ .1 J. Scott " “ “
o ! w. Dedeker...........,..............‘ “ “ “
“ " Miller & Yates ... O BT “ “
“ .‘ Brown & Goodnow....... ceesenns| Use of roller.........c.ueee..
i Morse, Williams & Co...........| Fire connection....cc.ceeee.verenes
“ ." John Gallaker. | Stone
" | James Callahan K
“ ... Butchers’ Ice and Coal Co..... Cutting ice
“ | Pennsylvania Rallroad Co....; Repairing stop.........ccvureuees
“ .1 Trustees First Reformed
Church....viciiivercssennnaness] Supply connection. ..............
“ N. C. Mitchell............. cereesnner; Fire connection.....cerevnnnes
“ .| Schofield, Mason & Co........... “ “ erererine e
“ | Butchers' Ice and Coal Co..... Cutting ioe:
“ William M. 8ingerly............. Fire connection........cueuenenn
“ Philadelphia and Reading
_ Railroad Co................ «seerer) Examining for leak..............
February 15, University of Pennsylvanh,.f Repairiug stop.....ccceecvsunene.!
“ Henry Snyder........... veeseene..., Rent at Fairmouft............... ‘
“ .| M. Dolan & Bro....ccereeern. Old material......eeeenseeenenneenn. ‘
“ .. William H. Dawson Stone. f
“ Bussenius, Cunliffe & Co....... : old materinl.........................‘
April 10............| Good Intent Mills.................| Repairingstop.......... [
u“ Henry C. Leg...cccoeeerrnenn. w...| Removing fire hydrant.........
“ .| West Spruce Street Presby- ’
terian (,‘hurch...................i Repairing pipe........c.eu...
May 3 ., James Parvons.......... veseeeeeees) New fire hydrant......cennnens
L | Northminster Presbyterian |
hurch.....vennicciniecncenes i Repairing stop.....c.coccvvuenen.
6... ... H. H. Houston....ccvervvevennenne ! Supply connection....cceeeren.
June 8........... e S 1 Righter ; Stone........... rrreretanennerenn
“ 8. F. Musky | u o
. Warrants............. e resinnne | Overdrawn......... [P !
R RO . Robert Shaw.......cccccerivecene.t Empty barrels......ocoienieienne.
July 2............; John Bromley & S0D8....eun.... Fire connection............v......
“ 2’ John Sullivan & Sons............! “ “ s ereraseneanes

Receipts 'througk the Chief Engineer's office for the year 1886.

$2 70-
40-

80
130
20 00
65 80
526
10 00-
910 00
5 57

68 31
72 80
64 39
50 00
70 63

5375
150
450 00
24 75
8 00

1,292 86

575
21 43

5 90-
11 4

5 90
44 48
5 00
10 00
758
14 40
69 92:
73 95
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Receipts through the Chief Engineer’s office Jor the year
1886—Continued.

July 3.........| F.8. & R. DeX. Bond........ ....; Fire connection............. [
“ 19.............| Reeves & Went.....................{ For penalty.....ccuecceiemmnnnecens
“ 9............| Henry Snyder.......c.ceeveeen.....! Rent at Fairmount....en.e....
‘... .I Peunsylvania Railroad (‘o....! Supply connection................

i |
L« i Blumenthal Bros. & Co.........| Removing fire hydrant.........
August 2.........; ¥. Brecht. : “ “
“ kS ' Street Sprinkling Company‘.‘: Repairing fire hydrant.........
i
“ |, ROPRN i Pennsylvania Railroad Co... c New fire hydrant.........cc..e.
“ 6........ .\' Phi]adelphial’rese (‘ompany 1
wmited). . cerennen upply connection................
L | Suppl |
“10.. { Joseph Ladley. ; Stone, -
“ 16........., Joseph Fllng.....................“.i Fire connection....... "
21 I Joseph McClure.....oceveunnnns . Old material......ooooinniiinnnnns
| ' .
21y Auction sale....einiiiiiiiiinnen. | Horze......... S verrreeieeees aeeee

September 1 ; Johm W. Bull.....eeerrevennnnnns] Old material................ veens

s 1....! James Burke......pooovveivenneers] B
“ L] Wililam CHAMIOD o] % % s
“ 1; Warrants .....o.ovvicvevennerennonse. OVErdrawn..ouivineeernrannnne
“ L...." Rene Guillou........................| Removing fire hydrnnt.........‘
“. B.....l Warrant .....oueeeeeiiiennnnen veer) OVErdrawnuceennciiieinieeen, ol
|

“ 28..... | Baltimore and Ohio R. R. Co.' Supply connection....eeeecnan.
October 4 ; John A. Woodfall & Bro...... .[ 0ld material ...ceenneneeenenens

“ 15... ‘ Th Young.. | Stone
¢ 18l ...' Bussenius, Cunlitfe & Co. ..... | Old material ..oouveniiiinnnnnens
“ 19, | Summers & Co.covrrrrennevnnneee ; “ “ |
" 19........ A.Purvis & Son.......... RN .. i R, ]
“  90...... M.Dolan & Bro.........ccooo. O
“ 27 “ “ “ . ‘l “ “" ’
“ 27 Thompson C.GIl& COnuns| * % v i
¢ 27 JL& P Baltzoiivs ' Repairing fire hydrant........ v

|
¢ 27, T A Woodfall & Bro....... oo Old material coiiiienniinaninnnns
¢ 27......' Summers & CO.ovvnerrevrennen] M B |
% 29...... Girard Avenue Market Co...." Fire connection............ aeensae |
“ 29.......... Busseniuy, Cunlifte & Co...... " Ol material .......eeecesnans 1
1

November 15..... A. Purvis & Son....... seeserennneas o L P ool

$68 48
50 00
450 00
47 10
8 31
53 41
14 97
40 56

67 10
83 60
65 29
250 00
69 50
45 00
50 00
80 00
102 32
9 91
300
76 42
35 12
5 00
1,500 00
50 00
70 00
200 00
100 00
850 00
495
100 00
50 00
6 00
500 00
34 78
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Receipts through the Chief Engineer’s office for the year
1886—Continued.

November 22' Summers & Co... Old material .................. e $33 69
“  22...| Trustees Philadelphia Gas |
WOrks..ooooveerrersnnane [ .| Removing stop...cceereeen. 43 92
“ 26..... John Bromley & Sons...........; Fire supply connection......... 65 58
“ 2. “ “ o “ “ 64 50
December 4...... Froelich Bros.................. Removing fire hydrant......... 834
“ 4....... Harry Rowland........ Stone 200
“ 4. , Fidelity Trust and Safe De- |
| posit Company Fire connection 58 84
“ 9......| Butchers’ Ice and Coal Co.....; Cutting ice.................. eeseran 325 00
“  14....| Stead & Miller. Fire connection 60 45
“  14....| George Strawbridge....... ......| Stone............ ressrenaesenn 8 50
“ 15...... John C. Hancock........ceeeeeees; Cutting ice.eieevveecseneiinnnnnnnes 580 00
“ 3. John Williams & Sons..........| Fire tion 71 69
“ Bl.... Bailey, Banks & Biddle.........| B e 77 81
“  31... Harry Rowland Stone, 100
“  8l....| Michael Righter.....covvcuivir] % wreeiiianees neeratsssaannssen . 200
“ o 3l.... William P. Oglesby...............| Repairing pipe...........cc..... . 14 00
“ o 3l..... Penpsylvania Rallroad Co....| Supply connection................ 31 86
“ Bl “ * ... Fire connection........ O 7707
‘o 3l Warrant .....eecnncenenncenneee.| OVErdraWwh.oceeniocseeeeseninnenes 25
Total...ccoveeeueennne. ......|3]0,121 36




=)

Comparative Statement of Receipts for the years 1885 and 1886.

| |
YEARs. Searches. De}l{l:gg?nt 2}2;‘; 3::'; Water Rents.| Penalties. F'ﬁ";;&““ Wnter—Pipe.\ El{);é::ﬁér’l So(l)%‘é':"s Totals,
| A
| $2,960 00 | 815,049 50 | §1,964 42 | 81,637,296 69 | $21,377 89 | $97,219 62 !$122,743 91 | $10,121 36 | $24,594 95 | $1,933,328 34
t 1,988 75 | 11,267 25| 1,561 03 | 1,567,031 94 | 22,298 78 | 101,643 88 | 92,182 18 } 9,197 00 : 18993 23 | 1,826,164 0%
71 2 . 8378225 | 810339 | 70,264 75 830,561 73 | $924 36 ' $5,601 72 |  $107,164 30
................... R R B $920 89 | $4,424 26 | I.

187



Schedule of Charges against Fire Stations at the Regular Rates.
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Schedule of Charges against Police Station Houses at the Regular Rates.

Wards. Names. Locations. Amount.
First Seventeenth District Station House......... South side Taylor street, east of Passyunk avenue 865 00
“ l Twenty-fith “ werenees| 1507 and 1509 Moyamensing avenue 43 00
Third.......... cerren Second “ “ [ East side Second street, north of Christian street......... | 92 00
Fifth.cccvvnneennn. Central Station House...........cocuvnee R Southwest corner Fifth and Chestnut streets....... | 96 00
Y e ‘ Third District Station House............ veene.; North side Union, east of Fourth street | 63 00
Bixth.. ...cccevenee | Fourth ¢ .| 219 and 221 North Fifth street - !‘ 81 00
Seventh............... | Nineteenth District Station House..........| 732 Lombard street . Jop—" 73 00
Eighth........c..cuuue | Fifth w ¥V “ veesereees. East side Fifteenth street, south of Walnut street.........oveerereiciannicieeeeencecsnns ' 72 00
Ninth......cocuenen. ' Twentieth “ “ \ 1515 and 1517 Filbert street..... ccccoviveeiiiieienniiisnniissnenininnns } 57 00
'.l‘em.h..................l Sixth “ “ % 235 North Eleventh street....... 71 00
Eleventh.............. | Seventh “ “ veenennees, D14 St JORD SLFECL.....coccueieictirreitt e se s e e l 35 00
Fourteenth.......... | Eighth “ “ verveeees 1 1032 and 1014 BUttonwood BEFEet.......cccvvruivucrercesirtirsniisaresssssececcssncanssssaresnsnesas 64 00
Fifteenth ‘ Ninth " “ ] Northwest corner Twenty-third and Brown streets. 56 00
Seventeenth......... l Tenth " Y e | East side Front, north of Master street 64 00
Eighteenth.. | Eleventh “ “ e l 611 t0 617 East Girard avenue..........eo.cveceereeveneneenerersannes [ 33 00
Twentieth. Twelfth “ “ veereeene.| Northeast corner Tenth and Thompson streets...... 62 00
Twenty-first... Thirteenth “ “ .| Station House alley, between Cottou and Mechanic streets.............coeuvn. 47 00
Fourteenth District Station House......... North side Lafayette, east of Adams street 60 00

Twenty-second.....

154



Schedule of Charges against Police Station Houses at the Regular Rates-—Continued.
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Schedule of Charges against the Public Schools at the Regular Rates.
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Schedule of Charges against the Public Schools at the Regular Rates—Continued.
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Sechedule of Charges against the Public Schools at the Regular Rates—Continued.

Wards, Names. Locations. ‘ Amount.
Eighth.................{| Locust Street School Northeast corner Twelfth and LOcust Streets.....ueeieiceneiseiniicrensieesssseacesasseneas ‘ $33 00
Ninth..................: Filbert 8treet  “ ......ccceerrieniincennanns 2015 Filbert street. i 21 00

4 eeseeeeereeee Zane Street B rreneescnnnnnsessesconeeere] T18 FIIDOIE BLI@OLa.ciiunirseecerionistsaeasnirns seriraenie sreesenenestnassasesesces seesnessssssnsns] 28 00
L Keystone B rrrrrsmseecnieeeneenenneee. . West side Nineteenth street, north of Chestnut street.....cvevivvcvenneianiciisesenenne ‘ 45 00
Tenth seuresnntaeanenns) Sergeant Street School.......oovicniiiiiinnn 920 Sergeant street ...... s eseresssmsenssen et sossnssmessaenraen i 9 00
LN ‘ Northwest LR B 1) 44} sldp Race street, west of Broad slreet: 32 00

#  rrveveeseresenen.] Cherry Street e rereenene N 1522 Cherry street I i 8 00
L, ‘ John Agnew B SN 1022 Cherry street : 20 00
LN .....| Edward Shippen * ..........................| North side Cherry street, west of Ninetcenth street. ! 24 00
Eleventh....... weeeel Shunk Primary ... ...c.ccceeeeeeee.... East side New Market, north of Brown street.........cooveeeceeveecnvneesnisssssinnnscsnees \ 16 00
L Madison B reeverscorevormsaransnsses i East side New Market, north of Noble Street......coucveeerererereeessemmseeeesesessassses : 22 00

“ ‘ Northern Liberties School......................| Third street, above Green street.........cccrerererermnruneeeesrennas | 22 00

“ Bied School... ORI T3 T 10310 BT OO U I 2000
Twelfth................| Saunders B rtrtrrnnieestcsnensessesesnnes| NOrthwest corner Dillwyn and Callowhill streets....ieeiicnieniniininnnnneenieee 18 00
C i ROVOUAL M e eeeennnies 432-31-36 MAria Streeto......ceerevrennn. . 16 00
L N E. M. Paxton School Noble strect, below Sixth street.........ccccccvrereiviriniiiisiiienseeicisisenne cossssssnsnneennnens 30 00
e Mifllin School................ [ | 810 North Third street.... [ 22 00
Thirteenth..........| Adams * s eesessnseennees | GaTden street, below Buttonwood Street......peeee coviiiiinieiisinennnii s 37 00

Ly



Schedule of Charges against the Public Schools at the Regular Rates—Continued.
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Schedule of Charges against the Public Schools at the Regular Rates—Continued.
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Schedule of Charges against the Public Schools at the Regular Rates—Continued.




Schedule of Charges against the Public Sehools at the Regular Rates—Continued.
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Schedule of Charges against the Public Schools at the Regular Rates—Continued.
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Schedule of Charges ayainst the Public Schools at the Regular Rates—Continued.

Wards. I Names. ' Locations. Amount,
Twenty-eightb.....; Oakdale School Northeast corner Eleventh and Huntingdon streets..........coecenvernnneeessrernnennnens $34 00
C Camac B e e Southwest corner Thirtecnth street and S quehanna avenue, 64 00
“o Jumes L. Claghorn School........................ Southwest corner Beventeenth street and S avenue. 36 00
“ .l T. H. Powers “ Soﬁl.hweat corner Susquehanna avenue and Woodstock street. ............ ‘ 30 00
“ . Bellevue P I Northwest corner Twenty-sixth and Cumberland streets . | 32 00
“ Kenderton #  wevessseiesessenn.| Northwest corner Fifteenth and Ontario streets... 34 00
“ Glenwood L East side Ridgeé avenue, west of Thirty d street... 16 00
~ .| Falls of Schuylkill ¢ ....... South side Queen lane, west of Rallroad............. 500
Twenty-nlnt!l. ..... Muhlenberg U Southeast corner Seventeenth and Master Streets.......cc.ceecccerveniirecsassrennccrneecnes 20 00
“ Elisha Kent Kane * ... ....| Southeast corner Twenty-sixth and Jetfferson streets 71 00
o Morris City | R [T Southeast corner Taney and Thompson sireets...................... [ 16 00
“ e Edward Gratz M oreeennn E Southeast corner Twenty-third and Jefferson streets...........cccceevvienennnne 29 00

;
“ o Reynolds . Southwest corner Twentieth and Jefferson streets 14 00
“ [ 1 George G. Meade LN seee.] Northwest corner Eighteenth and Oxford straetas........... evtenrrennnne, eersanrenanens 61 00
Thirtieth.............., James Pollock L s \ Southeast corner Birch and Fitzwater streets...... 16 00
Y Curtin B veniees [ I Southwest corner Twentieth and Catharine streets 16 00
e , Edwin M. Stanton ~ * -| Southeast corner Seventeenth and Christian streets.............ccovevniineerineiannene: 77 00
L f William G. Pierce * .....................| Southwest corner Twenty-fourth and Christian streets........ic.cccccerrriversennsrnenns 65 00

8¢S



Schedule of Charges against the Public Schools at the Regular Rates—Continued.

Wards. l Names. Locatjons. Amount,
Thirty-first Lucretia Mott School.........cccccevveeeeeinvee...| 2206 to 2216 Huntingdon street 43 00
L Adams B 2030 t0 2036 Adams Street....... ......cociiiinieieerisiinien e e 24 00
e John 8. Hart % i 2334 to 2348 York street........cccevuvennn 41 00
TOtAL......coirmnrnrrnnnanieniiianeres srsosssns cossessesnssnes $5,825 00

g



Schedule of Charges against Public Buildings at the Regular Rates.

Wards. Names.
Fifth....cccceoveneneoo | Mayor's oﬂim'
" Telegriph Department........cccccnuereerrunne
“ Oftice Clerks of CouncilBe..ccceveeerureeennnnne
“ Council Chambers,
b Court of Common Pleas, No. 1......... eees
“ " “ No. 2.cocvennnns
“ “ “ No. 8....covrennes
“ | “ h No. deeernrneneee
“ .Sheriﬂ"s office
“ Independ Hall
“ Prothonotary’s office....,
“ ‘Old Court H
“ {New “
« Independ
Ninth B t
" West end, first floor........... estncesasensasases
“ City Treasurer.......c...cccevevevnerserearsnnennns

City Controller...........ceunees [,

Locations.

Square bounded by Fifth and Sixth and Chestnut and Walnut streeta..... ......

New City Hall, Broad and Market

18 00
12 00
12 00
52 00
36 00
25 00
84 00
47 00
662 00
85 00
18 00
8 00

9



Schedule of Charges against Public Buz;ldings at the Regular Rates—Continued.

Ward. ' Names, Locations. Amount.
|City Commissi RO 84 00
‘Southeast corner, first 00F.............ccoor... 48 00
}Headqusners National Guards.............. 400
lCommlsaionm" of City Property............. 6 00
‘Commissioners of Fairmount Park....... 8 00
Board of Revision of Taxes... 400
Tax A v's office A 2 00
Delinquent Tax office ’ 40
Northeast corner, first floor........cc0eenees New City Hall, Broad and Filbert streets ...........cccomuumneiveiineinnssnnsnsccssiecsons 4 48 00
Receiver of Taxes............... SRR A 16 00
Northeast corner, second floor............... 48 00
Survey Department 13 00
Highway Department............cccoevsererees 6 00
Southeast corner, second floor............... 27 00
Archit. . t's office 6.00
;Supreme Court...........veereemcverervernesenens : 33 00
‘Superintendent’s office............ccurnns oone L 10 00
‘Board of Guardians’ office.......covreererenene 42 North Seventh street crrennns 12 00

99



Schedule of Charges against Public Buildings at the Regular Rates—Continued.




Schedule of Charges against Fairmount Park at the Regular Rates.

Names. ‘ Locations. Amount.
West Park........cccevveinininineniinnenns Belmont, including sprinklers for entire Park.........cc.coueeee 81,148 24
West Park «.... Belmont Mansi 83 00
WESE DAIK.voveerrersesesnesesesnstessesesaesasesassssssesersessssesssess senens } British Building.. i 18 00
WEBL PAIK...vererreersrennsereseanesnnsessessenssesesssesesssssssssseresns [ Ohio Building I 700
West Park..........cc....... Memorial Hall...... L 250 00
West ParK..ooviiinincieec e, e e ‘1 Horticultural Hall......cccooviviiiireerenninniinnnnnnnneninniinnnnn, e 98 00
West Park..ccccceeinniiieeeennnnin l Greenhouse adjoining Horticultural Hall........ccovninieininiiiceinnenicnns cinenvesenne 20 00
West Park........ccoovvvivnninnciiecienns ! Outside Zrounds.......cocvimeiiiiiniiiiininirinee s sresniense s e s sstassrenas 128 00
West ParKe..ooooeivii i, | Swect Briar Mansion 15 00
West Park.....cccoveeiiiieeiinsnnsninnnenensenessnngeresssssssensesess o RI0d€ I8120d BUIAIDg..coovveriiiieeniini ettt et et s sanene 9 00
West Park, jet fountain........coeeneeivveeenmnnieecininnnn. Cevere veeees Lake west of Belmont avenue, north of Elm avenue.........ccccccuuvivenensivversenneens, 6,500 00
West Park, “ % s s Catholic Total Abstinence Socicty, north of Elm avenue...............cccevuvueeeeneene.] 1,000 00
East Park, drinking fountain......cceieiivieiienininnns IR : North front Lemon Hill Mansion R, 168 00
East Park, “ o BN «....| Northeast from Lemon Hill Mansion... 112 00
East Park, “ “ R, . ceeveeneee] Northeast of Sedgley Guard-house......coueeees coviveneeieiveciiiieneenneeienenns 10 00
East Park, jet fountain........c.eoiiinnniininannn. veeeee.| Northeast of Sedgley Guard-house.......ccoeveevereeens 560 00
East Park, “ esereeeeneene.| East side forebay...ueevieneinnen. v 560 00
East Park, “ “ ... reree e e e e s et seaaan PSRN ' Green street entrance..........c.ceees ceveenvnees 756 00

8¢



Schedule of Charges against Fairmount Park at the Regular Rates—Continued.

Names,

Fast Park, jet fountain....ceeeenveeerieennnnne.
East Park, * -

East Park, trefoil fountain....... teereeaessannsesnsanessaranensanaresnisnns
East Park, fish pond .

East Park, large fountain

‘ Locations. Amount.
! On lawn east of steamboat 1anding.....coceisvunnes viniiiiiiiiinens 1 735 00
i On lawn northeast of steamboat 1anding........ceeeeveemreenierevecieenens i e | 73500

. East of Lincoln Monument.. ....oouvviimeminiansninns sonniniensriinnes

| Main drive, near Brown strcet entrance......... eenseerenens e tbees seee teseeeeseeesnnans 1 1,984 00
| West of Thirty-third street, south side Dauphin street............cocovvnviverinneninnee. | 1,003 00
\ .

! . Total.......cee.... v 818,104 24

6S



List of Charitable Institutions

Which, under the provisions of the ordinance of June 21, 1878, and June 16, 1881, are charged 15 per cent. of the regular rates.

Wards.

First.covovreeeiiinnnn

Second....... [T

Fourth .....c.ccoeenee

[
Sixth....... [P
“
Seventh........ueeeee

Names. | Leeations. o,
Sisters of St. Francis 505 Reed street vesneenan June 7,1883
St. Ann Widows’ Asylum.............. | 906 Moy ing avenue...........ccc.ee. [ERTRRRN | June 21, 1878

Ridgway Library......c.ececeevuieue ceenreeeenne.. Broad street, southeast corner Christian street.. January 21, 1882

Southwest corner Eighth and Spruce streets......

l

Amount Amount

| assessed. 1‘ charged.

i

. Maternity Hospltal........ rerrerannees wesunse| 730-32-34 South Tenth street.......... revenrrrenenesaees ! December 21, 1883
i
Industrial Home) 762 South Tenth street - June 21, 1878
Southern Home for Destitute Children... Southeast corner Fitzwater and Twelfth strcets.’ June 21, 1878
Philadelphia Society for Employment and !
Instruction of the Poor.........vivievnenns .! 714-718 Catharine street—Special ordinance...... ’ March 23, 1878 .
Institute for Colored Youth............ seesennne! 915-919 Bainbridge street ......ceveeneennnennserinnans April 17, 1883
. June 2, 1879
Bedford Mission 619-621 Alaska street {June bl
City Mission | 411 Spruce stroet............ wtesassnsesssenansasssanses veennee April 10, 1883
Philadelphia Dispensary.......ccccecenne. I 127 South Fifth street............... st April 19, 1881 .
I
Newsboys' Aid Society............. ereneeans l 251 South Sixth street ceveeens September 20, 1881
National Guard’s Hall........... ...... weeremr| 518-520 Race street i April 26,1884
Apprentices’ Library........ serssniseresssssaenes | Arch street, southwest corner Fifth street........ | June 21, 1878
Howard Hospital.............. ereserssnnneeeeaesens| 1318-1520 Lombard street......ccceveeeeernicnnnnnns e April 10, 1883
Pennsylvania Hospital ! June 21, 1878

— fmemee s -

222 00 35 00

200 500

107 00 16 05

uoot 500

50 00 750

15400‘ 23 10

76 75 500

28 00 500

}12100! 1815
" 16 00 500
34 50 500

62 90 943

5400 ' 8 10

2300 500

22 50 500

o118

520 50 |

09



List of Ch

aritable Institutions—Continued.

Wards. { Names. L Locations. ) o?gl‘::rwmt. I m&
Seventh.......... o) Western Soup Society... coweceveeserncsinnenne. 1613-1615 South street... .... k June 21, 1878 i $21 00
e, ]l Clinton street Boarding House...............| 913-915 Clinton street...... .. g;‘;’: g‘,: 187 !} 80 00

“ i Deaf and Dumb Asylum............ceeeuuveeee.| 1025 Clinton street.‘i October 22,1885 8 00
LN Deaf and Dumb Asylum......... cosas. eerens 317 South Eleventh street | Octob 22, 1885 99 00
Y R Deaf and Dumb Asylum.............. e e Broad street, northwest corner Pine street........ ] June 21, 1878 698 00
G Day Nursery........ocoveernns cevenensssssesoreaies 2218 Lombard street eraersenseniies : Octob 38, 1882 12 00

“ rreer e senes ‘ Lincoln Institute....... rirrreeanns evrssaeanenene 324 Eleventh street—Special Ordin:nee............! March 23, 1873 106 00
Eighth.......ccuuuuee Midnight Mission.....ccceeeeecveceinercrsncen.| 919 Locust street i December 21, 1883 23 00
LN «sseses| Philadelphia Library......ooeovenniineinienn. . Northwest corner Juniper and Locust streets....| January 31, 1882 66 00

H e —erene Jefferson Hospital : Sansom street, south side, west of Tenth strect..! June 21, 1878 483 00

*  weseiineenes Union Benevolent Association.................| 701 Sansom street s reresneneens : February 13, 1883 61 00
B } Jefferson College.......coveivirivcinncranenissnenns E Tenth street, west side, south of Sansom street., June 21, 1878 136 00
LR S, = Children’s Hospital.......ceouveeeneen JUTRR ; 207 South Twenty-second street................. eerae June 21, 1878 103 00
| St. Jumes’ School............. eereneen [ | 151 South Twenty-fourth street........................| February 10, 1885 21 00
4 e Historical Society.,... .cccccvvrernrunnenns I Southwost corner Thirteenth and Locust streets.| February 28, 1884 20 00
Ninth.....ccovveirnne. Women's Christian Association........... l 1605 Filbert street...... June 21, 1878 23 00
s ....| Homeopathic Hospital..........cc.c00rees seene.! 1116-1118 Cuthbert street.............ceeereuerrereeenne| June 13, 1881 29 00

Amount.
charged.

85 00
12 00

500
14 85
104 70
500
500
5 00
990
72 45
915
20 40
15 45
500
500
5 00
5 00

19



List of Charitable Imu'tutz'om—(Continued.j

'

Wards. Names. ‘ Locations. 0?:;’:'. :m
.| Central Soup Society............... teresesensennesl 709711 Cherry street............ et et reeetaaeennae June 13, 1881
|
’ S . |
Y 1nggcg$; Widows' and Single Women s‘ North side Cherry street, east of Eighteenth st. {g::g fé; lg;g
#  eveessreeenene| Catholic Home for Destitute Children & i
Orphan Girls.....cooeeeennnnene 1718-1720 Race Street...cevennnreenrereecrrenenecrneneenees JUNE 21, 1882
B e Wills' Eye Hospital............,....................‘ 1810-1824 Race street, June 21, 1878 |
‘. weeeeee{ Academy of Natural Sciences.......... «seee: Race street,southwest corner Nineteenth street. June 21, 1878
U e Presbyterian Historical Society.............. i 1227-1229 Race street June 20, 1882
e Pennsylvania Ingtitute for the Ins'truc-i |
tion of the Blind........ [ Northeast corner.Rnce and Twentieth streets...; June 21, 1882
“ anieecssnseenen| Orthopeedic Hospital........... .......... . Summer st., northwest corner Seventeenth st ..| June 21, 1878
K e | Academy of Fine Arts................ Northwest corner Broad and Cherry streets...... " June 21, 1878
Yo .| Magdalen Socicty of Philadelphia........... Northeast corner Twenty-first and Race streets. June 21, 1878
N Hahnemann College...............ccueevrenneens] 222-232 North Broad street.............ceeeeneunnn... ! August 16, 1386
® rreeenne wweeeer Friends’ School.....oeciiviinenns . North side Cherry st., east of Seventeenth st.....; April 16, 1886
Twelfth .............. Northern Soup Society.............iveeeres «...| 817 North Fourth street | June 21, 1878
“ Home Association I 506 North Sixth street.......oe..orrr.c...o S lJune 21,1878
Thirteenth............ Northern Dispensary... .... ! 606-610 Fairmount avenue.............. creeenenerssnnene June- 21,1878 -
“ wervereeens| Sheltering Arms........occooeeeunnnn. SR 717 Fraoklin street.................. srveereeesn.| September 16, 1885
i .

Amount | Amount
assessed. | charged.

8103 00 815 45

} 61 00 915
2w 630
248 00 3720
109 00 16 35
17 00 5 00
451 00 67 45
12600 1890
27600 4140
6700' 10 05
186 00 27 90
7100 1065
40 50 607
18 00 500
41 50 62
29 00 500

¢9



List of Charitable Institutions—Continued.

) |
Ward. Names. ‘ Locations. K 01‘1\'(!‘!?: tly‘ﬁ?sdt. ! a‘:m?]'.

I S _____’__ﬂ‘:, i
Fourteenth.......... First Regiment Armory..........ceoeueeneennnes| Southeast corner Broad and Callowhill streets... March 19, 1884 | $119 00
“ weeesensss| Spring Garden Institute. 1349-53 Spring Garden street l October 22, 1883 { 45 00
Fifteenth ............ Preston BemaatI N. W. cor. Twenticth and Hamilton streets.. g June 21,1878 ' 121 00
“ vreeeees.] Home Infirmary 2208 Brown Street.....cceeereereveeeressaes caesuersennennsl JUly 27, 1878 ‘ 23 00
L, Northern Home for Friendless Children.| N. E. cor. Tweuty-third and Brown streets.... .. " June 21, 1878 " 110 00
“ veersesneees| Soldiers’ Orphans’ Home.......cocociniennneen. N.E.cor, Twenty-third and Brown streets (rear); June 21, 1879 | 85 00
L House of Refuge : N. W. cor. Twenty-second and Parrish streets.. March 18, 1879 \ 1,050 42
o SN “ “  (colored) .....corueernnrunennac! “ “ . “ . March 18,1879 | 400 00
“ cevees cveer| HOWArd TDSULULE.ccocumueerivccircerirernines 1610 Poplar street..........oeecevuneiinininnnn [ : June 7, 1883 ; 13 00
i “ @ eeeseesessesesrese, 1612 % s, JUDE 7, 1883 ' 16 00
“ weeseerenees| Jewish Foster Home....... reeene [P, 8. W. cor. Twenty-fourth and Poplar streets.... " June 21,1878 | 49 00
L | C. MOTTISON...vcvraereeesecnnnesnsansssassssssosssns] 2426 HATE BLIOOL..ccetemretevnierietiiiineciese e “ June 24, 1879 1 5 00
“ vereeeenene] St. Vincent Home for Destitute Infants...| N. W. cor. Eighteenth and Wood streets......... | June 21, 1878 ] 109 00
e ....| Northern Home Infirmary..........cceeeenene ‘ 826 North Twenty-third street...........ccccceennvneee ‘ November 16, 1880 I 11 00
“ [ Home for Aged Louples! 1721-23 Francis street December 5, 1883 : 14 00
¥ e e Charity Hospital : 1832 Hamilton street ; February 5, 1885 : 17 00
“ | Eastern Penitentiary ‘ N. E. cor. Twenty-second and Fairmount ave...’ February 12,1886 ' 1,824 00

|

Amount
charged.
$17 85
675

18 15

5 00

16 50
1275

137 57

60 00
500

500 00

€9



List of Charitable Institutions—Continued.

wort, | Nanes | Locatons. ooen el | Amount | Amouy

!_ AAAAA - L =
Sixteenth ., 1008 North Fifth street............cccuv..... ceeeeen arees July 81,1885 | 829 00 $5 00
“ 76-80 Laurel street.................. JE RN ! June 9, 1886 64 00 9 60
Eighteenth. .i St. Mary’s Hospital...........cossucsnccrnenenneee.| N. E. cor. Palmer street and Frankford a\'enue.i June ) 21, 1878 56 00 | 8 40
Nineteenth........... Episcopal G [ . 8. E. cor. Front street and Lehigh AVCnUE..orvunns] :lene 21, 1878 649 00 97 35
" «eeeseene Northeastern Soup Society....oveeieeerennnn. 1940 North Front street..... ...cccooccvieiveeninne [ ! June 21,1878 8 00 500
“ sessenees] St. Christopher’s Hospital.........coeeesereneee., N. W, cor, Lawrence and Huntingdon streets...| September 2, 1884 82 00 12 30
Twenty-second....., Women's Christian Association.............. l 4781 Germantown AVeNUE......cc.veueuiinieecerieennnnns January 31, 1885 15 00 5 00
v . Young Men's Christian N e E 5019 “ B s errrererenes i January 25, 1882 71 00 10 65
Y e " Lutheran Orphan’s Home......cu.ucneenene. 5576 “ C e i June 21, 1878 67 00 10 05
.. © % Asylum for Aged.....oeerer-errrr.| 5580 “ L e, Jume 21,1878 | 84 00 12 60
" wert Jewish HoSPital...coovcesrnrsienerscmsnserssnness | COLLAGE BYENUE....vimvensieiiiriienniiner et cene e ! June 21, 1878 194 50 29 50
e Germantown Hospital............. [ East Penn street, west of Chew street...............' June 21, 1878 92 00 13 80
® e Pauline Home. , “ east of Ross street.................,: March 4,1883 39 00 585
“ .. Litttle Sisters of the Poor............c.cceeee.| Mill street, fourth house east of Ross street....... June 21, 1878 140 00 21 00
“ .| Jewish Foster Home.....coecevvrserurnncenns “ first house west of Chew street....... June 7, 1881 132 00 19 80
o Germantown Poor House........ «....c.c........| Rittenhouse street............cccevvviueenciriiincecvneee..| June 21, 1878 57 00 8 55
“ Home for Consumptives......cccceervunennnnnes East side county line, north of Evergreen ave...., November 13, 1886 138 00 20 70

i
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List of Charitable Inastitutions—Continued.

l Amount | Amount

‘ When placed
Ward. Names. } Locations. I on ch-rny list. | assessed. | charged.
S | : _ fe——
| .
Twenty-fourth.... Working Home for Blind Men | 3518 L tOF AVENUG..... ceorersrrrersrneeenansonsasanns June 21,1878 | $100 00 $15 00
|
| i
“ Union Home for Old Ladies........... ......... N. W. cor. Lancaster and Girard avenues..........| June 21, 1878 15 00 | 500
| ! |
" . Presbyterian Hospital.......cccceerneennrnnnnn. ' 8. W. cor. Powelion and Saunders avenues........; June 21, 1878 | 305 00 I 45175
“ i Pennnsylvania Home for Blind Women.‘! N.E. “ “ ¢ [ June 18, 1881 i 73 00 ‘ 10 95
“ ... 0ld Men’s Home . NoW, “ “ * e June 18, 1881 : 170 00 ’ 25 50
“ .| PennsylvaniaHospital for Insane(female) Haverford avenue, south aide...........reeeersnnees ' i‘:? f;' ‘Ig;g | 880 00 182 00
. ’
" “ " % (male)..' 8, E. cor. Haverford avenue and Fiftieth street.| %:g’ ?;' ig;g 938 50 1 140 03
. ) b
“ . Colored Home ! 8. W. cor. Forty-fourth street and Girard ave.... June 21, 1878 i 18 00 ! 15 45
‘ : 7 | '
" .. House of Good Shepherd........... sossrenesanes ! " Phirty-fifth and Fairmount avenue... June 21,1878 | 516 00 77 40
. . .' Philadelphia Home for Infants ... 8.E.cor. Westminster avenue and Markoe st....‘ June 21,1878 : 88 00 l' 13 20
“ .....! 8t. John's Orphans’' Asylum.... ' Westminster avenue, north side... , June 21, 1878 105 00 ' 15 76
“ ..... Western Home for Poor Children............ S. E.cor. Forty-first and Baring streets.. April 18, 1882 44 00 6 60
“ ...] Pennsylvania Homcopathic Hospital for: ‘
I Children . 8. W. cor. Forty-third and Brown streets............ June 21, 1878 | 87 00 555
. I
Y e Colored Orphan's Home...........cccocurcrnanenn “  Forty-fourth and Wallace streets (Spe- } )
cial Ordi Deeerereaenesrasnnenaeceonasans March 23, 1878 i 74 50 1117
“ .....| Baptist Orphanag “  Forty-ifth and Fairmount avenue...... June 21,1878 | 26 00 , 5 00
i
" | Zoological Gard “  Thirty-ith and Girard avenue..... ..... ! November 3, 1886 l 1,000 00 150 00
| ! '

¢



List of Charitable Institutions—Continued.

Ward. ! Names.
— - e
Twenty-Afth........| Old Ladies' Home.................
Twenty-seventh..., West Philadelphia Industrial School......

Twenty-eighth

House of the Guardian Angel.

el
! University of Penunsylvania....
“ “

Veterinary Dep't
Biological Dop't..

! “ “

“ ’ “  Nurse Dep't.......
Home for Colored Children............eceeunes
Home for Incurables.........cc.ccerseeeirsvnnees
Divinity School

..., Preshyterian Orphans’ Home..................
I Educational Home........ ressessnesreeesssnsenes
. Baptist Home. .
- Odd Fellows’ Home..... ......... [T
...... Methodist Epi 1 Home.
...... Women's Homeopathic Hospital............|
...... Masonic Home...

Lnstins. i | dmomt| dme
Frankford avenue, north of cemetery...............| May 31, 1881 $11 00 $5 00
N. W. cor. Thirty-ninth and Pine streets..........| June 21, 1878 118 00 , .17 70

.i N. E. cor. Seventieth and Woodland avenue...... April 16, 1886 97 00 ' 14 55
Northeast cor. Thirty-sixth and Spruce streets..| June 21, 1878 | 1,323 50 i 198 50
Southwest cor. Thirty-sixth and Pine streets....| June 21, 1878 127 00 19 06
8. side Pine, bet. Thirty-seventh and Cleveland| June 21, 1878 96 00 14 35
S. side Spruce street, west of Thirty-fourth streetl June 21, 1878 47 00 706
Weodland ave., east of Forty-sixth street......... April 15, 1885 32 00 5 00

" " “  Forty-eighth street........ January 1,188 129 00 19 36
“ ‘  southeast cor. Fiftieth street....| April 16, 1883 200 00 30 00
“ “  west of Fifty-eighth street....... July 18, 1878 128 00 19 20
“ “ and Forty-ninth 8t. (sp. ord.)..., March 23, 1878 179 50 6 00
Southeast cor. Seventeenth and Norris streets..., June 21, 1878 223 00 33 4
Southeast cor. Seventeenth and 'l‘loga streets.....! June 21, 1878 97 00 14 85
Northeast cor. Thirteenth st. and Lehigh av......| June 21, 1878 178 00 2670
2135 and 2137 North Twentieth street....... cereeeest October 11,1884 40 00 6 00
3333 North Broad street. November 2, 1886 12 00 500
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Twenty-sighth....

Twenty-ninth......!

1
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List of Charitable Institutions—Continued.

Locations.

Masonic Home

Homwopathic Hospital for Children
School of Design for Women..
Little Sisters of the Poor....

German Hospital

House of Refuge..

St. Joseph’s Hospital

Women's Medical College.................

Women's Hospital.............ccceeenen..
Girard College..........cccouceueenennennnnnn.

Union Temporary Home for Childmn.....:

Northwest Soup Society.......cceueerurunenne.

'
i

l

+1 3337 North Broad street.............c.ceeevieviinnnena .
.| 914 North Broad street...................

1346 North Broad street.. ...........cocues oo R

- East side Eighteenth street, north of Jeﬂ‘erson;

Southwest cor. Corinthian and Girard avenues..

.| Northwest cor. Twenty-second and Poplar sts...

Southeast cor. Seventeenth st. and Girard av....

Northwest cor. Twenty-first st. and N. Coll. av..

Northeast cor. Twenty-second st. and N. Coll. av.|

South College avenue, north side........ccceveennens
1525 Poplar street...........ccoceveevvvevnrenniecennees reeveee

... 1300 North Nineteenth street.....................

When rr
on charity list.

November 2, 1886
December 21, 1883

June 21, 1878
June 21, 1878
June 21,1878 |
June 21, 1878 l
| June 21, 1878
|June 21,1878
June 21, 1878 )
| June 3,1879 |
June 21, 1878
June 21, 1879

Amount | Amount

assessed. | charged.
$14 00 $5 00
61000 915
129 00; 19 35
192 00‘ 28 80
743 00 111 46
; 65 85

485 00‘ 7278
110 00 16 50
282 Ho 42 38
5,476 2 821 44
69 00 10 85
11 00 500

$26,665 ss|a,zssas

|

$22,406 96‘
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APPENDIX B.

REPORT OF THE CHIEF CLERK

OF THE DETAILED EXPENDITURE OF THE
DEPARTMENT, DURING 1886.

PHILADELPHIA WATER DEPARTMENT.

February 1, 1887.
MRr. Joun L. OcpEN,
. Chief Engineer.

S1r :—1I have the honor to submit, herewith, a detailed state-
ment of the expenditures of this Department for the year 1886 ;
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. '

Respectfully,
J. T. HICKMAN,
Chief Clerk.
(69)
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Detailed Ezpendztures of the Department for 1886.

General Appropriation.

An Ordinance to make an appropriation to the
Water Department for the vear 1886, approved
Decemnber 30, 1885, .SGhJ 458 00

Diminished by transfer to special ap- )
propriation for !
.. $498 83 1

Refunds, March 1.
Refunds July 17.. .. 2,608 39

Net appropriation..

Item 1. Salaries......... ...8174,458 00
Diminished by transter to .
Refunds, March 1... veee $40R 83 |
Refunds July 17.. . 2,608 39 .

1,000 00

Item 7, October 11..

4,107 22

Net appropriation to Item 1

Sallry of chief engineer............
general mponulcndent

“ assistant engineers:
“ dranghtsmen
o chief clerk...

“ assistant cler

" janitor Spring Ga

“ watchman Spring Garden Hall.
“ lincman.......ee

“ telephone operators

u“ forcman of laborers

“ watchmen (reservoirs .
“ policemen, with $40 each for uniforms...

“ river watchmen

“ general storekceper

" correspondence clerk

“ clerk to general superintendent

“ assistantclerk to general superintendem
“ search clerk.. .

“ assistant clerk

“ time clerk....

“ mess Rer....

“ pipe inspector.

“ reyistrar.........

“ registrar chief clerk

“ cashier..........

o permit clerk

“ assistant perm :

. registering clerk........

" as-istant registering cler

“ entry clerk

" bill clerk...

“ general clecks

.

N chief inspector

‘“ inspectors

“ messenge

“ purveyors. .
“ clerks to purveyors. o
" eneral foremen.. .
- oremen of repairs ‘
. watchmen district yard: .
o superintendent of shop .
“ clerk of superirtendent of shop. i

Amount

09
3506,350 78

§170,350 78

87,000 00
3,500 00
4,700 00
5,350 00
2,000 10

1,9%0 00

9mm o0
3600 00
6,573 W)
3,120 00
2,025 ()
1,500 00

1

Amount Balance

appropria’d.1 expended. | merging.

t

£7,000 00
3434 14
3,505 96
5,237 50
2,000 0
1,980 00

675 00
675 00,
720 00 |
840 00
675 00 |

6,750 (0

2,860 00
750 00
800 00

1,000 00
900 (0
621 52

1,100 00

1,520 03
90000
600 00

1,200 00

3,000 00

1,350 00

1,300 00

1,080 00




Detailed Expenditures

!
|
|
|
|
s

of the Department for 1886.

3 | ] | <, | '

| s ' § l o | | ] E Amount Amount Balance

I8 & | % v ; | & lappropria’d.| expended. | merging.

- 2 = -] ‘ | [ . ] 1S . pprop i
SALARIES OF EMPLOYES AT PumMpING = = 7 1Hg, ) H & S iae o
5 ¥4  zf; d‘§ g g BE' | !
STATIONS. S| & 1w 82 | B - g a3 | ;
Bl EI5§ E 2538 &%) l |
5:25§,<{sxa!8{a 28 | |
PR S N P ,
| i | | '
Fairmount a R R - s : !‘ w1l 85,600 00 | 85,589 91
Spring Gard 1 I: UN IR T — 1 : 1| 238000 23,1542 |
| n
Belmont £ e, T 2| 20 4 4 e 1 e I 10800 00| 10244 63 |
| | , ! | . | y [
ROXBOTOUGD. ... vevcvrrvenenrvesasmernesensssessssennsssesens R — [ 2 . i 4 2 e [ . 83000 7'320001
Mt. Airy JOURTIS JOUTRUUTIL SUURRl B S SRS SOV 2 . colicnny 2,070 00 | 2,970 00 |
Chestnut Hill - ’ .................. 1 JON ‘ . '\ 1,410 00 | 1,410 00 |
I .
Frankford 1 —— ! ........ b2 e : 1 wrjereeene] 3925700 | 3,925 00
Kensington | ] SO T B b : 162000 | 1,431 00 ‘
Salary of foreman Carpenter............ccccvirmrerinieenneeveriieessanens - 900 00 ‘ 900 00
“ € DFICKIAF € uuuretrereverererereereresseeseeseseesaossessnns - 950 00 | 950 00
“ “ SEOMEMIABON. ... cieerticriraeeteeste et ee sutervanaeastasasasssaenses sasassasesssssssessansssnsssens anansonssnsesssmessssesen ! 900 00 i 900 00 ﬂ
I
" “  rigger..... - . s w vevemmrmmssssesssisernanenss| 900 00 900 00
“ “ PRIDLET. .o it 900 00 900 00
TOMAL . cvvvrern maeetcersessssesssensans srevs e sossesasesessssnes ettt e $169,767 71 $583 07

IL
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!

Detalled Expendztures of the Department for 1886.

1
Amouunt | Amount ; Balance
General Appropriation. lppmprh.d! expended. l merging.
| | !
Item 2. Regular !uPplloS, including fuel, oil, gas, ?
and small stores.....c.oevvnernrnenscecreenne O $100,000 00 ‘ |
Deficiencies of 1885: | :
Bituminous coal
Pea coal, 754.09 tons at $2.58,
$1,992 99
Alcohol, 20 gals. at $2.40. 48 00
Bateaux, 5 at $36.00 280 00
Brass m!ings 473 09
Babbitt metal 84
Chandlery 2,914 21
Forue. 20 98
Grease .. 6 50
Gum valve-packing, ete.. 5,843 52
Hardware 1,150 44
Hemp packing.. 38 25
Iron m(mgs 325 22
()il black, 5 pals 3 475
castor, Y81 'gnl at “l 25.. . ! 123 13
“ cvlm(lvr, 144’ Ld.ls at >0 ('ts ............................ ' 703 00
“ 5 . ; 1,085 99
“ eleetric, 5115« w60 ¢ | 30 90
“ “w “ “ ! 39 25
‘ engine, 5II" oo 179 02
“ “ z"“l “ " 8{) 20
“ “ “ 73 75 .
¢ gasoline, “ 12 06
" « “ 8 40
“ o " 218 63
“ headlight, “ 209 09
“ lard ; “ 57122
“ neatsfoot, 1 gal. with can.. 100
Paints, paint oils, ete..... 1,247 25
Tallow, 350 1bs., at 9 cts.. 31 .50
Coar. PoR OFFICES AND Snop.
36 tons stove, | 188 95
102 ¢ : 484 50
L § 337 25
Wood, 24 cords, at “n o 166 80
ooty cordu at 7.4 167 63
COAL FOR PUMPING STATIONS, )
Fairmount, 176 tuns exg, at S-l 30.... 79200
Spnu;:l-mdtn IS,BM 05 pea, at 2.19. 41,363 10 '
Belmont, 6,547.18 * pea, at 210, 13,960 61
Rn\lmrrmuh, 26.14 “ pea,at 2.78 .
Roxborough, 229.09 * pea, st 283 534 62 :
Roxboroughi, 5559.06 “ pea, at 2,25 12,508 43° [
—_— 13,117 33
Chestnut Hill, 1,216.18 *“ pea, at 2 } 3,200 53
Franktord, 163011 “ pen, at 204, L8,326 32
Kensington,  2,467.17 “ pea, at 2.04. | 5,034 44
e - — [ —-
Totals...cvenrnrererreneine OSSR SRS ‘ $64 23
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Detailed Expenditures of the Department for 1886.

Item 8. For repairs to machinery, and the con-|
veyance of workmen inc{dent thereto, |

50,000 00.
Transferred to Item 4.........ccoceveienee e 3,000 00

Net appropriation to Item 3 1
Deficiency of 1885: |

General Appropriation. I appropria’d.

Amount

45,000 00

Damper regulator.
MATERIAL. |
Brass steam fittings .....occcceeieninnns 1 ......
Iron fittings......ccccveiiiiiiiiinmmiiniietiesneininiininnenniaes e
Transportation...... e e nranes T RN R ‘, ........... '
Wages, carpenters, Second District............ 6 00.
“ “ Fourth N .
«  paimters, Second  “ .. ey
" “ Third oo . 138 00

“ .« Fourth “

10

Amount Balance
expended. | merging.

T

$300 00

487 69
141 12
1,736 50

280 50




Detarled Expenditures of the Department for 1886.

General Appropriation.

Item 3, continued.

MATERIAL.

Brick, lime, and cement...

Covering steam-pipe....
Drip pans.

Fire-brick and clay......
Gum valves and gasket.
Grate bars...........ou.e.
Piston castings
Repairs to boilers
Repairs to engines.
Repairs to pumps.......

| § |
; B ]
g E ®
.3 S E £
g E 3 2
3 = 2 00
i & ‘ ] &
|
|-
sors 18 182 84 1 .............
337 76 8’01 67

Chestnut Hill,
Kensington.

l )

B |

$3,625 7Bi $423 51‘ $269 84

\ 84 50 863551 &32689i $282 44

Amount
appropria'd.

!

Amount
expended.

€892 59
596 43
8 00
575 25
143 03 |
742 01
66 20
150 ‘
2,004 71
124 93
1,815 50

Balance
merging.

$7,060 15 i

FL



Detailed Expenditures of the Department for 1886.

! I
Amount Amount Balanco
General Appropriation. Lpproprh'd.! expended. merging.
- -
i
|

Item 3, continued.

;1 . | ) |

-] o 1
I S & - | 4 ‘
- o ) o !
WacEs. I 2 3 o § ! [ -1 -E % i |
. o 0 a = a \ - a .
g a 2 2 ! < < - e .
3 E - o g g g
& & & & 2 g R |
R . - - - o
Bricklayers. . | 81,430 50 1,804 12 | $396 00 8432 25 826 00 | 8171 50  $824 00 | #5144 37 l
| I
Carpenters. .....oouereeere. §2,047 00 1,399 50 358 00 ’ 27720 | e s v 19800 : 4,278 00
‘ . i
Horse, cart, and driver...... . ...oovercec coenesssscssiens venessinnennns L1200 ... . . \ 12 00
. l i
Laborers.....ccovecvecseneeessy 340 50 3,088 51 ' 519 63 J 236 00 evevceerere cveervenree. 173751 203 13 | 485182
Machinists.... .....ccoeveeee . 2,786 81 3,856 24 2,397 19 ; 2,270 86 | 256 12 215 K7 2,468 93 1,312 13 | 15,464 15 |
Painters....cooreerrrnevernens 2,779 50 1,110 00 350 15300 ieereerrerers ceverennannns 219 00 eererrenennn! 4,335 00
st ' 133 00

133 00

o . i

Totals.....cceeuvenne. $7,953 81 ; $10,684 75 |$5,2|2 44 183,478 36 8698 37  $241 B7 $3,120 18 $2,429 26 ] $44,927 00 $73 00
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Detazled Expendttures of the Department for 1886.

. | Amount Amount Balance
Gieneral Appropriation. |appropria'd expended. | merglng.
- . L [P |
Item 4. Repairs to buildings, 5rounds,and reser-
voirs... $35,000 00
By transfer from Item § 5 000 00
Net appropriation........ .

Deficiency of 1885:

Electric supplies........ $21 50
Brick, lime, and 1,188 59
Chaundlery......... 100 80
Cleaniug cess pool 30 50
Electric supplies, 868 30
Forage......... 703 53
Gum goods... 43 20
Harness.. 7

Hardware.... ...iiiiiqn i 339

Horse and hurnes:

Horses and cart
Horse-shoeing...

}laullng ushes, Roxborough..

“  Frankford..

“ “ Kuusington . 256 75[ !

Hauling coal.....
Hire ot engine..
Lumber
Paints...

Repalrs to he alors..

wagons,
Roofing
Scales.....
Sodding.
Stone..
Tin plate...
Tele plwuc calls.
renta
‘“ supplie:
Piston rings......
Window curtains,
\Vnge-s carpente
drivers.
foreman
“  helpers..
laborers
lineman
“  painters
‘ puddler
stableman...
stonemasons

Item 5. Maintenance and imprmement of the ' !
distrlbution.. 3135,000 00 X
Deficiency of 1885: . ! I
I

|

Rroken pipe.. . 8100 49 ... .
20-inch pipe 312 67
Wharfage 100 34

513 50
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Detailed I/.vpendttures of the Department for 1886.

Amount

General Appropriation. npproprla’ d.

Item 5, continued. !
Brass castings......eiieeeniieniiiininen
Bricks, lime, and t
Coke ..
Chandlery ..

(§ orporation

Desks reesersncnrenncesaneens
Drain-pipe ......
Diver .ooocveiniinrenieen e eeanee
Forge.. e
Frefght civnniennnnnnnan. ereerrreeene,
Frost-valves

Gum goods .

g?n}]ware ...... .
tehing-post ......coorveiriiiiinini

Hire of grub ......

Horses and carts |

Huullng pipe . !

ay

Inspecting pipe...
Iron fittings...
lron speci‘als
Lumber
Lead, 1000601bs ‘a1 4,'!,,9
\(easnring over i L
0il, 103 gals. houd ight, ‘at 1114 cents
¢ 19714 gals. black, at 914 cents
Paints
Plumbing.
Powder ..
Repanrs to pavement ..

large '8 315 lbs,, at 0‘.',%,‘..

to meters ..
to pumps (dite
' to tools ........
to tool houses..
Rent of shop and cellar
Roofs.....
Sawdust.
Spars .
Stone .

Tallow 50 Thy , at 9 cents,
Tappiuﬁ mmhlncn three, at’
Use of dump ..o

).

Window shadex (Fourth District oflice)..
Wharfage ..o.coveeeeeieiiciiins evieeee v,
Wages, improvement to distribution

" First Districet ..

¢ Second *
“ Third v
*  Fourth «
“  Fifth ¢
*  Rixth ¢
buildings, gro

Totals.

! ]
‘

Amount
. expended.

14, 630 40‘
9,748 62

$134,989 95|

Balance
merging.

$10 05
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Detailed Ezpenditures of the Department for 1886.

. Amount Amount Balance
General Appropriation. appropria'd.| expended. | merging.
Item 6. For supplies and labor at the city repair
op. .350,000 00 !
Trnnslerrcd to Item 7. . 1,000 00
Net appropriation... . e 849,000 00
Brass custings, 7, Ib8 Ihs T §752 60,
Brass castings, 14 430 lbs @ l.ff‘ cts, 1948 12
2,700 72
(‘R
Brass scrap, 1,764 lbs., n 715 cts...8132 30 |
Brass (urnings,ll(mllm (- .»‘/,»u. 115 50
8247 80 $2,452 92
Brass fittings... 142 60.
Bricks, lumln.'r, and cement 742 35,
Chandlery . 100 36
Fire brick.. | 51 60
Fire clay. ; Y 00
Galvanizing.. veeran 404 42
Gas fixtures - 39 00
Green good: ) 666 40
Hardware 1,737 35,
Iron titting 133 09
Tron aud ste 2,651 03,
Lumber........ ! 1,200 37
Machine work. ' 3 50
Qil, 48 gallons, headlight, @« 1174 cts.. 5 40
Paints ..o 9 36
Plug valves, 500 large, @ &, 2,500 00,
Plug valves, 100 small, @ §2 . 225 00,
Repairs to boilers,. 46 21,
Screw gear.. . 2 55
Shop t‘lillng!‘ 331,083 Ths., a 4,851 48]
Stoue ... 67 50
Tools. 1,250 00
“Tallow, 100 Ibs. 9 00’
Wages 29,585 29¢
TOAIS .. ivceeereeencsassesssensceranmssseeeseeeesesssssnssrnnes £48,855 68 $144 32

Item 7. For general and incidental ex cuses, in-
cluding keep of horses for ¢ ngi-
neer, Superintendent, and -\qu\n(
Engine(r ............................. 815,000 00

Increaxed by transfer:

|

|

]

- |
|

|

!

From Item 1, 1,000 00
From [tem6.... 1,000 00
Net appropriation..eeeennnee [P R $17,000 00

Deficiency of 1885:
Carriage hire
Engincers' supplies..

Stationery .
Te lephuue calls
Wood ..

Advertising
Carpet .. ...
Carriage hire.
Chandlery
Desks and chairs...
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Detailed Expend:tures of the I)epartmmt Sor 1886.

|
- ' Amount Amount Balance
General Appropriation. appropria‘d. ‘ expended. | merging.
|

Item 7, continued. |
Engineers' supplies...ooveeinnnin. rreereereeenee araaiseees $208 48
Furnishing meals . . 315 95|
Ground rent. . ! 26 66
Hardware i 40 18
Horses. 482 50,
Incidentals. 1 338 78
Keep of horse (Chief Engineer). 650 00
Keep of horse (Superintendent & Asw't bnxmeer) 716 93
Maps . 467 50
Me«enger service.. 45 93,
Morning papers. 30 80
Paper hanging. 12 00!
Printing notice . 71 38
Services extra clerkn experts, gauyge ohservers, &c 3.649 41
Stationery.. . 4,942 22
Suhwrlptinnn to puhl ations.. 37 00
Text books and binding. 67 99
Trunsrnrlnlmn ............ 2,117 15
Travelling expenses (pipe |uspe< tors). 209 12
Telephone rental 585 0
Washing towels 84 00
Wood. 775

|
_ = o —_ . e et N

TORIS e eeeenreeseeer e seseeseesesvnn e ese seesnee ' £16,086 13 $13 87
e e o —_— - —

Item 8. For surveys and expenses connected | |
therewith for a future water suppl

incidentals.
Photo prints
Services of surveying corps

TOtAIS e ueereenire seenenraenneasennecrssssse et esesensssens seessenvereeses oo £9,999 10 90

PR e, e — . o -

¢ Balance

Special Appropriations. ) ‘not merging

ForR THE EXTENSION OF WORKS. \ ‘
|
Appropriation for surplus of Gas Loan No.9, Or-
Brass castings, 3, 3922 lbs ‘at 10',’ cents por
pound £356.21 '

Brass castings, 11 414
per pound

1,510.92 !

1,897.13

]
dinance May 18, 1886.. TN crrreenee 496,000 00 l
|
Credit—2,500 1bs. brass turnings,at 5 cents  125.00 I l

—_ . $1,772 13!
Breeches pipes, 5 lengths, 13,478 1bs,, at 389, 512 16
Bricks, lhwe and cement. 988 88

7 50'
8,477 33
Hitching post 15 00

Iron pi !
‘309-‘( nglhs 67, 2,997,915 lbs., at 0] ﬁ," 37,474 02
S0 87 243186 2,932 83
500 “ 107, 334,926 “ 4,039 82
L8 % 127 1 0A8 84 ¢ 13,378 62
100 167, 133056 1,667 18,
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Detailed Ezpenditures of the Department. for 1886.

Special Appropriation. Balance ~ Amount

|

Amount

Jan. 1, 1886. expended. not merging

151 lengths 30/, 571,414 1bs. at .012%.. 86,856 96|
500 36", 2,347 576 01.3% 28 170 91
1,180 “ 487,9,123,532 .01;‘3, 109,481 54
Iron specials :
Small specials, 479,969 1bs., at 02,‘,; oe 10,079 37
Large speclals, 244 018 024 5,434 42
Lead, 533,098 lbs., at 04,?, 26,068 45
Lumber 506 94
Plumbing 234 056
Plug \'al\ es, .)00 at §.00..... 2,500 00
00, at §2.25 450 00
Relnuldln stnck Spring Garden station 1,237 50
Services of diver 1,129 00
“  of expert......... 52 00
Shop castings, 687,667 lbs,, at. 0124....... 11,461 16
Stop yalves, 56, -way, at Bypn i 1,316 00
"'s 4-way, ut 0 1,750 00
Testing boiler plul«- 101 10
Wharfage............... 463 37
Wages—Lirst District 2n 093 75
“ second .. 7,531 751
“ Third * ‘J ‘%"3 93]
. Fourth * 36, 834 70
“ Fifth - 462 25
“ Sixth  * 330 87
Buildings, grounds an 3,973 12
TOMULS coorvesec st vanse e sansssneans } ......... weeee $392,610 61| $103,389 39
For new mains, ordinance June 21, 1882, and, !
March 24, 1833, Surplus 1880 and 1881 |
Iron pipe, 101 lengths (12-inch) 93,970 1bs. at .01 A% I 81,193 42
ospecials. s e I 1,644 70
I'or the extension of works, ordinance June 21,; i
1882, Surplus 18%0 and 1881 e e 70 64 |
Iron specials......ccvvveeiieenennanne. . . 70 64
For the extension of works, ordinance March 24,
1883, Surplns 1882, 26 34
Iron 26 34
Item 19 of appropriation for 1883, For the purpose, !
of plr«s and special castings.  Transferred from
supplies 1852, Ordinance Uctober 20, 1883...........0 315 16
Iron specials
Twice paid and overpaid water rents:
Ordinance December 31, 1880, | 155 57 &155 57
Ordinance June 16, 1881.. MR 25 477 25
Ordinance March 10, 1882 100 75 100 75
Ordinance December 11, 1552 T 202 65 191 15
Ordinance December 30, 1832 146 35 146 35
Ordinance November 12, 1883 394 95 304 95
Ordinance Scptember 9, 1884, 284 16 274 U6
Ordinance October 4, 1884.. 476 75 | 440 15
Ordinance April 4, 1885, ., 254 18 242 68
Ordinance June 22, 1885.. 565 03 427 03
Amount
appropria'd.
Ordinance March 1, 1886. Transferred from| !
TEEM Lot s e e 498 83 - 220 85 268 98
OrdinanceJuly 17,1886. Transferred from Item 1 2,608 39 1,774 16 534 23
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Detailed Erpenditures of the Department for 1886.

RECAPITULATION,
Available for 1886.
Balance January 1, 1886, from Annual Report of

!

Transferred from annual to special appropriation:
Refunds. ..oveeeeiieiiiericsissrininnnnascnsscisnnniseniannn.

Annual appropriation.......ceniineiinrinnniennnan. I. .

Speclal appropriation

Expended from annual appropriation :

For defici i

For surveys for a future water supply“.........‘...‘ 9,999 10
For maintenance....... | 562,454 34

Expended from special appropriation :

Refunds. cseerens

New mains....ccceiene vevieriiieniiiineane cereeniiseeesens

Total expenditure.......cc.cooerenn.

Amount Merging........ccccvee i iiriininiienane i cevaaenee

Amount not Merging.........ccccvvevivreenruennnnninniinnenien

11
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APPENDIX C.

REPORT

OF THE

GENERAL SUPERINTENDENT

WORK DONE DURING 1886 TO 'BUILDINGS, GROUNDS AND
RESERVOIRS, AND BOILERS AND MACHINERY OF
THE SEVERAL PUMPING STATIONS.

PHILADELPHIA WATER DEPARTMENT,
OFFICE OF THE GENERAL SUPERINTENDENT.

January 18, 1887.
JouN L. OGDEN,
Chief Engineer :

Sir :—The following report of the work performed under
my direction for the year 1886 is respectfully submitted :

On entering upon my duties as General Superintendent I
found the machinery and boilers in fair condition, with the
exception of engines Nos. 1 and 2 at Roxborough and No. 1
at Frankford, which necessitated considerable work during the
year.

The reservoirs required immediate attention. The fences
around them were mostly down, and, with the exception of
those at the Corinthian avenue and Fairmount basins had to be
rebuilt or extensively repaired. The banks of the East Park
reserveir were badly damaged by wash-outs and in some
places nearly cut through. These have been partially repaired,
but much remains to be done.

(83)



84 REPORT OF THE GENERAL SUPERINTENDENT.

There have been pumped during the year 28,658,966,569
gallons of water, an increase of 8,493,946,497 gallons over the
pumpage of the year 1885. The cost of raising one million
gallons 100 feet was $4.13, a decrease of 57 cents from the
cost of the previous year.

The machinery and boilers of the several stations are now
in good condition, and with the usual examinations and repairs
incident te a year's running, will be in thorough condition for
the heavy summer pumpage.

I take pleasure in stating that the employes of the several
stations are well disciplined, capable and attentive to their
duties.

Respectfully,
F. L. HAND,
General Superintendent.

FAIRMOUNT.

BUILDINGS.

In the old Mill house, bath-rooms for the use of the men
were fitted up complete, plastered and wainscoted; woodwork
and machinery painted; walls.of the building whitewashed,
and floors around wheels repaired. Closets were placed in the
office and in the janitor’s room.

In the new or mound dam Mill house, new platforms and
steps were placed over the flumes; the gallery repaired its
entire length and iron railings placed on each side. New
doors were put in at the west end; all other doors repaired and
all inside woodwork and machinery painted. The floors around
the wheels were relaid.

GROUNDS.
The walls along the walk on the mound dam were repaired
and pointed, and an ornamental fence built along the north
side. The pavement around the marble fountain was renewed,
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DAM, RESERVOIRS, MACHINERY. 85

fountain reset and basin cleaned and reset ; also, the masonry
around the springs.

At the Callowhill street entrance a drain was built, and
gates, pavement and railing along the river side repaired.
Fish traps were placed in the pipes leading to fountains; new
lamps placed in garden and along forebay ; flagstone on the
bridge reset, and pipes run along the forebay to facilitate the
washing of the walks. Many dead trees were removed and
the others trimmed. A coffer-dam was built in front of the
bridge, the forecbay drawn off and the racks in front of No. 3
wheel repaired ; all others were examined and a foundation of
stone built under the racks.

DAM.

A new pier of heavy yellow pine timber filled with stone
and earth was built in front of the pavilion pier to protect it
from ice. New flash-boards were placed on entire length of
the dam.

RESERVOIRS.

During the summer the reservoirs were emptied. The old
stop-valves were found to be useless and inoperative and new
ones were put in. Two iron screens were placed over the
outlet pipes and the old wooden ones repaired. The stone and
brick walls and bottoms were renovated wherever required.
Around Nos. 3 and 4 pumping mains the masonry was reset. A
watch-house was built at the northwest corner ; the old sum-
mer-houses (being old and unsafe) were removed and the banks
sodded ; the fence around the basin was repaired, all inclines
graveled and rolled and the brick gutters renewed. Trees
were trimmed and dead ones removed. A wire fence on cedar
posts was put up along the walks and inclines and on the
north side of the reservoir from the Green street entrance. A
new boat was provided for use in the basin.

MACHINERY.

Turbine No. 1.—Painted with two coats of paint and var-
¢ nished ; step-bearings adjusted and lost-motion taken out of
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journals; new shoe i)lmed in fly-wheel pit; pump-valves
removed in order to empty the basin through pumping-main,
afterward replaced, and screens to pump repaired.

Turbine Np. 3.—Step-bearings adjusted ; grating in front
of head-gate repaired; wheels and pumps painted and var-
nished.

Turbine No. 4.—Step bearings adjusted ; counter-balance
weights hung with new chains; all journals examined; wheels
and pumps painted and varnished.

Turbine No. 5.—Counter-balance weights hung with new
chaing; lost motion taken up in main shaft, connecting-
rods and crossheads, bevel wheel moved up on upright shaft
to make wheels gear better ; wheels and pumps painted and
varnished.

Turbine No. 7.—Main shaft jacked up and pedestals taken
out ; one entire new pedestal made and one refitted and bored
out; shaft journals trued up and shaft and pedestals replaced
and lined up; a five-inch wrought iron pipe put in to drain the
pumping main ; counterbalance weights rehung ; step-bearing
adjusted ; pump-valves and plungers examined, and wheels and
pumps painted and varnished. '

Turbine No. 8.—Main journals examined.and cleaned up;
brass boxes put in cross-head; new plunger placed in left hand
pump; all pump-valves examined ; lost motion taken up in all
journals ; drain-pipe to draw water from main put in, and
wheels and pumps painted and varnished.

Turbine No. 9.—Main shaft jacked up and both pedestals
found to be broken, were replaced with new ones; journals of
main shaft turned and trued up; new boxes and gibs putin
cross-head; pumps and valves examined ; a five-inch wrought-
iron pipe put in to drain pumping main ; counter-balance
weights hung with new chains and wheels, and pumps painted
and varnished.



S8PRING GARDEN-——BUILDINGS AND GROUNDS. 87

The upright tubular boiler for heating wheel-houses was
repaired ; all heaters throughout the buildings were examined
and repaired, and a new stove put in office.

SPRING GARDEN.

BUILDINGS AND GROUNDS.

Old Station.—Floors in No. 6 room repaired and steps
changed from No. 7 to No. 6 room; all windows rehung with
new sash-cords.

No. 7 Room.—The entire front of No. T engine-house
and the old boiler-house cleaned and pointed ; roofs of both
No. 6 and No. 7 engine rooms repaired.

No. 8 Room.—All woodwork scraped, painted and var-
nished ; closets built in.

New wagon-shed for carts and wagons built ; stable repaired ;
fence put up back of shed for the storage of old material ;
closets built in storeroom; wash-room put in office ; coal sheds
repaired ; heavier bumpers placed at end of coal shed tracks;
new board-walk laid from steps to storehouse and between
the railroad tracks; bridge over forebay replanked and rails
refastened; drains and inlets laid for draining grounds
around forebay; new walks around machine-shop and boiler-
house paved over flue for the new boilers and the ground
raised to properly drain it; grounds in front of and around
new building and forebay graded and graveled; brick closets
built on the hill back of coal sheds for use of the men and
engineer of the new station. The telephone operator’s room
was removed from the old to the new station and closets built
in room. A new float built in front of the conduit on the
river for cleaning the screens; river wall in front of station
~ partly built ; new piers built for flower urns in front of the
~ new engine-house and urns filled with flowers.

The fire-rooms of new station were whitewashed and cleaned ;
- new wrought-iron doors were put in chutes in coal-sheds.



Total capacity.—38,000,000 gallons per day.

OLD SPRING GARDEN STATION.

No. 6.—Simpson Rotary Compound.—Capa-

city 8,000,000
No. 7.—Marine

%(l)lons per day.

tﬁu-y Com
city 20,000,000 gallons per day.
No. 8.—’Wo,rthington Duplex. — Capacity

und.—Capa-

10,000,000 gallons per day.
| | . - -
! § O1L. Mean Water | &
Running Ti £ each Total Pumip- | Average e Pressure | §
unning Time of eac Gallons Pumped by each Engine. age of each | Pumpage Coal, 3 s . gan:li Meﬂ’n = -
Engine in Hours, S 3 ¢ | Suction TS
1886. Month. per Day ] " £ | inlbs.per | & o
. ] = w sq. fnch. | & £
5 & =
- § & | & z e
2 e
No. 6. | No. 7. | No.8.| No.6. No. 7. No. 8. Gallons. | Gallons. |Tons. Lbs, | & | Qs | Qu. |No|NoNoy 5 g
188
LY. TIEY 72N RO 102} 27734 | vecencnncannenne 72,473,670 91,379,040 163,852,710 5,285,571 360 | 224 | 20.0 | 1064| 3134|......; 53 | 84 | 325.0
February.......coueeee Y| 125y 296 2,928,500 92,697,290 98,708,960 194,234,760 6,936,955 | 350 | 677 | 20.4 | 11934| 30 | 50 | 53 | 84 | 396.0
March....coenneeeenneens 30 223141 28414| 11,404,200 147,909,340 97,112,960 ; 256,426,500 8,271,822 | 418 (1,864 | 20.0 ' 14334' 58 | 50 | 51 | 85 | 447.3
April 69 402V | ccosnnsensennnen ° 158,404,240 145,512,220 i 303,916,460 | 10,130,648 | 495 | 1,439 | 199 123 64)4'...... 55 | 83 | 4379
May....... erresnssssessesnes| 356 60734 261 136,642,000 428,166,220 103,041,230 l 667,849,450 | 21,543,530 | 831 160 | 20.0 | 249 79 |53 |54' 83, 574.0
June ...cieereerennnnnen. 267Y4 478%; 687 99,313,000 355,704,800 274,122,880 l 729,140,680 | 24,304,689 | 992 | 431 | 20.0 | 2R714 ?07%‘ 55 54| 83| 5249
JUlY s 171 534%! 53514 84,984,000 414,494,450 231,905,600 731,384,050 | 23,593,033 | 952 | 1,798 | 19.9 | 341} 211 i 56 | 54 | 74 | 5482
AUGUSLceo o, 85934 622 ’ 54334 138201,000 | 455,636,550 | 235,194,800 | 820012350 | 26742079 | 984 | 433 | 230 1380 | 23034 53 | 53 | 70 | 6016
! |
6131 G5a34] 214,230,200 | 524,944,210 | 299,703,920 1,038,878330 | 34,620,277 1,187 |1,705 | 20.2 | 480 | 2754 54 | 55 | 69 | 6247
70?%‘ 685 | 222,609,000 562,788,970 317,979,200 ’ 1,103,377,170 | 35,592,811 | 1,225 |1,904 | 19.5 | 48914 260 | 55 | 55 69 [ G12.8
500y 5351 796,000 | 385,481,8v0 | 243,697,440 629,975,320 | 20,999,177 | 750 {1,340 | 19.9 | 245 | 10434| 55 52 | 60 | 599.6
3]3/“ (1.5 74 PN 23,478,520 305,119,920 I 328,598,440 | 10,599,949 | 559 12,168 ; 189 | 135} 86 ... 52.1 72 ; 419.1
Totals and averages.| 1,0209, 46903 58549 | 911,107,900 | 3,622,080,140 | 2,443,498,170 ' 6.976,666,210 i 94154 |9,109 | 603 | 20.1 31003 15774 58 | 83 | 76 | 5421
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90 REPORT OF THE GENERAL SUPERINTENDENT.

SPRING GARDEN RESERVOIR.

An entire new fence was built around the basin and painted
with two coats of paint; inside slope of south side of basin
repaired ; new watch-house and stop-house built and painted,
. and new platform placed over main in the basin.

CORINTHIAN RESERVOIR.

Inside slope of the basin repaired and cleaned; the outside
bank repaired and sodded ; the old wooden steps at the south-
east and southwest corners removed and the banks rounded
off and sodded; fence around basin coated with two coats
of paint; all trees trimmed and dead omes cut down and
removed.

ENGINES AND BOILERS (Old Station).

Engine No. 6.—Valves reset to regulate lead; lost motiom
taken up on main and all other journals; new joints made
on steam-chest and steam-pipes; clamp of wrought-iron put
around the bottom of high-pressure cylinder to make tight
joint; the patent packing for the piston-rods taken out end
replaced by the old stuffing-boxes; piston-packing in cylinders.
set out ; iron rail put up on steps to the gallery around the
beam ; gates in conduit repaired and cleaned ; wells pumped out
and all lower pump-valves examined; wells cleaned and four-
inch gas-pipe let into the wells to pump them out by the don-
key-pumps; relief-valves on both ends repaired, guards te dis-
charge valves refastened, and lower parts of the pump and
foundation painted and whitewashed.

Engine No. 7.—Steam-chest bonnets removed and valves
examined ; piston-packing set out in both cylinders; beam-
centre and fly-wheel journals on main shaft lined up ; all jour-
nals examined and leads taken from them ; steel bolts put in
braces to steady the steam-cylinder; new joints made on
steam-pipes ; small air-compressors at Chestnut Hill station
brought down and set up in the bottom of No. T engine-room,
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to increase the efficiency of air-chamber. All pump-valves
examined and screens cleaned; patent packing for piston-rods
taken out and replaced by the old stuffing-boxes.

Engine No. 8.—All pump valves examined, cylinder-heads
removed and piston-packing set out; new joints made on
steam-pipe; air-pumps overhauled and new valves and guards
put in; lagging repaired and varnished, and pumps and pipes.
painted, striped and varnished.

Boilers No. 7 to 11, inclusive—New bridge walls built
in; furnaces relined; all boilers scaled and cleaned ; blow-off’
valves ground in; water-columns cleaned and gauge-cocks
ground ; new joints made on safety-valves and valves over-
hauled; donkey-pump overhauled; attachments made for
McGahan’s steam tube-cleaner for the entire battery of
boilers.

Botilers No. 12 .40 21, tnclusive.—Furnaces relined; all
boilers scaled and cleaned ; blow-off valves ground in; all water-
columns and gauge-cocks frequently examined and kept tight
and attachments made for McGahan’s steam tube-cleaner for
one battery.

Botlers  No. 1 to 6, inclusive.—These boilers were taken
down, cut up and removed, bricks cleaned and all rubbish
removed ; new foundations laid in cement for the new boilers:
floors laid and flues built to stack ; the old stack torn down and
a new one built 150 feet in height (78 feet higher than the old
one); foundation laid for hydraulic lift from the old to the new
fire-room and the walls of this boiler-house run up with brick
to the roof and cleaned for plastering.

The air-compressors were taken out of No. 7 engine-room
room and stored in the cellar of storehouse. A coffer-dam
was built across the conduit at the forebay and a centrifugal
pump set up to empty the conduit and well.

The foundation and bottom of the old No. 4 pump was
removed, and the well and conduit cleaned of all mud and
debris.
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The old feed-water heater was taken out of the cellar and
foundation torn down. B

The electric plant was removed from No. 6 room and set
up next to the one at the new station.

ENGINES AND BOILERS (New Station).

Engine No. 9.—All valve-seats on discharge side refast-
ened with iron keys and Babbitt metal; new:studs put
in pump-valves and all cast-iron valve-weights bushed with
brass; stuffing-box glands refitted with four bolts in place
of two; new joints made on steam-pipe ; air-pumps examined
and new springs put in where required ; lagging around steam
cylinders polished and varnished and nickel-plated bands
placed around lagging.

Engine No. 10.—Stuffing box glands refitted with four
bolts in place of two; air-pumps examined and one new
strap put on air-pump rod connection; pump-valves examined
and replaced where necessary; joints made on steam connec-
tions; lagging around steam cylinders polished and varnished;
one new walnut head made for right-hand cyliuder and nickel-
plated band placed around lagging.

A gauge for indicating height of water in well was placed
in engine-room; a new iron gate-rack put in Nos. 9 and 10
conduit at forebay and fitted down in cement; rack and
screens in forebay cleaned. '

’

BOILERS.

Marine Boilers Nos. 22 to 27 and 30 to 33, inclusive.—
All boilers scaled and cleaned; new bridge walls built in;
new grate bars fitted ; new water-column pipes run on all the
boilers. Boiler No. 27 was injured, necessitating the replacing
of back connection-sheet and back tube-sheet. New tubes
were put in; old tubes safe-ended and put into stock ; new
Joints made on main steam-pipe; safety-valves ground in;
new iron floor-plates laid between tracks in fire-room; floors
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under boilers cemented; boiler-covering on all the boilers re-
paired and whitewashed, all pipes painted; blow-off valves
ground in; name-plates on fronts taken off and put on with
studs; connections made to all boilers for McGahan’s tube
cleaner, and radiators put in the north and south ends of
engine-room and in telephone operator’s room.

BELMONT.

BUILDINGS AND GROUNDS.

New wagon-shed built, painted and tin-roofed; coal-shed
repaired; and retaining wall built on north end; engine-room
floors repaired ; new cross-ties laid over bridge on siding; win-
dows glazed; grounds cleaned and graded; new coal scales put
in and track and turntable repaired ; new float placed at river-
front of conduit.

RESERVOIR. .

Fence around basin repaired ; new posts put up and
painted ; inside slope repaired the entire length: stop gear and
grating painted ; flower urns in centre of basin painted and.
banks trimmed and cleaned.

ENGINES AND BOILERS.

Engine No. 1.—All steam and water-valves examined,.
air-pump heads removed and new valves put in; new joints.
made on high and low pressure cylinder heads; new joints
made on steam pipe and all lost motion taken up.

Engine No. 2.—Overhauled and put in same condition as
Engine No. 1. The right-hand high-pressure cylinder was.
found to have a crack in it about 18 inches long. The crack
was dressed up, steam turned off from the jackets and engine
worked successfully in that condition.

Engine No. 3.—Valves taken out and faced; valve-seats.
scraped; new valve-rods, new brasses for air-pump link ; air-



No. 1. Worthington Du iox—Cnpac;liy
) 5,000,000 gallons per day. .
Total Capacity—18,000,000 gallons perday.  BELMONT PUMPING STATION.  Ng G Nortungion Duplex—Capacity
No. 3. Worthington Dnsll’ex—Capacity
8,000,000 gallons per day.

F OrL. Mean Water €

. Total Pump- | Average 2 Pressure | 8 &

Running Time of cach -~ = and Mean | o &

L Gallons Pumped by each Engine. age of each | Pumpage Coal. ] o} & | Suctfon Lift 'g K

Engine in Hours, | k- H uction L2 g

1836. Month. per Day. | S | § | inlbsper | §F

l 3 = a sq.inch. | » 2

g ] a 8

.- - - g % -

| No.L | No.2. [ No.3. | No.1. | No.2 No.3. Gallons. | Gallons. |Tons.| Lbs. | & | Qua. | Qta. |No|No No & &

STUTCL —. 17615 | 4065 35,110,500 | 43171440 ° 144711875 | 222093815 | 7,193,348 | 522 | 40 | 199 ss%! 16 94|94 94| 4119

February ... | )45 1 19135 | 36814 . 16,359,600 47,590.2961 192,227,075 | 196,177,871 | 7,006,352 | 456 |1,198 | 17.4 | 5835 184 94 | 94 | 94 | 4152

b ELT W . 33| B004 9,246,000 | B3 KUIGH [ 2006590 | 235,126,938 7584739 | 647 1,789 | 158 | 66 | 1734 91 | 94| 04 | 4138

Apriloeercirnenes it 207Y 657 e 49,522,300 | 160,848,976 | oovreccccc 210,680,676 . 7,022,689 | 498 12,162 | 14.9 | 8114 3315| 94 | 84 |......| 407.1
. i s ' f

. £ ml/," 12715 465 1 42,152,500 , 31,2‘28,‘&*8? 160,625,610 | 234,006,398 ’ 7,548,593 | 573 |1,145 | 150 | 77 | 26}4| 94 | 94 | 84 | 4100

JUDC.ceeeernecrrreneen P R PO 63815 | 14,232,600 ‘l BAAUT P 2TEMT  TININ | 549 (1,430 | 159 | 72| S1%4) M |..... 94 | 420.6

JULY evereerererririenenl 10 97 I 66615 | 2,211,200 | 23,480,202, 243,636,422 | 269,336,824 | 8,688,284 | 629 {1,438 | 150 | 9914 | 3615| 94 | 04 | 94 | 4124

i

AUUStareriese.| 6 52 ' 68814 | 1,424,800 | 13,180,120 | 256,283,550 | 270,888.470 8,738,337 | 605 [2,207 | 15.1 | 82 | 34345 94 | 94 | 04 | 4310

September..,.......,..."‘ 36 5704 ) 638 | R688,600 | 18,136,812 | 243,814,410 | 270,639,922 . 9,021,327 | 630 | 873 | 14.8 | 813 | 281 | 91 | 94 | 94 | 4139

()utober..................I 2 8Ky 1 61N 6,041,000 | 25,441,848 235,967,625 267,449,873 - 8,627,415 614 2,1)5 15.2 | 8334 3314 94 | 94 | 94 | 4193

November......ooee. . 127151 24 I 524 | 30,412,500 6,138,960 189,177,030 225,728,490 « 7,524,283 521 | 526 | 14.9 | T4 | 2134 %4 | 94 | 94 | 4175
I ' .

December............... 219 ! 93 ’ H5 | 52,012,200 | 23.£32,761 163,313,090 239,158,054 | 7,714,775 566 | 920 | 15.1 | 8415 3434 94 | 94 | 94 | 407.1

— 2 | l, — IA. = b e e e ] - . PR _

Totals and averages| 1,119 1,908 |5,7.'»9 I 267,724,700 | 476,881,754 | 2,137,346,624 | 2,881,953,078 7,895,761 (6,716 | 163 | 15.7 | 94314 | 32634, 94 | 94 | 94 | 414.1

¥6
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pumps examined and new valves and springs put in; water-
valves examined and springs put on to reduce lift ; four studs
in place of two put in stuffing-boxes for steam and water piston-
rods, drip-pipes altered and run into condensers.

Donkey-pumps repaired and an old Knowles’ pump taken
out and replaced by one repaired at shop; air-compressors
supplied with new air’ piston-rings and new springs to air-
valves.

BOILERS.

Cylinder Boilers No. 1 to 8, inclusive.—Boilers scaled and
cleaned ; brick work repaired; tanks and scales put up for
making evaporation tests ; connections made to feed pumps and
boilers ; new joints made on steam and blow-off pipes.

Tubular Boilers Nos. 9 to 14, inclusive.—Boilers entirely
reset—new walls having been built; boilers scaled and
cleaned and evaporation-test made. The purifiers were
taken down and old feed-pipes put back ; new joints made on
steam and blow-off pipes; safety-valve ground in; water-
columns and gauge-cocks repaired ; tanks used for evaporation-
test taken down when tests were finished and sent to Mt. Airy
station.

ROXBOROUGH.

BUILDINGS AND GROUNDS.

The entire length of wharf in front of the engine and
boiler-house and grounds was repaired with new cap-log and
filled in with stone. Coal-shed repaired and covered with
tarred paper and gravel ; siding repaired; new cover for stops;
wall of " old engine-house repaired ; retaining-wall pointed ;
engine-house roof repaired ; air-pump pits enclosed and white-
washed ; wall torn out to put new boilers in boiler-house and
closed when boilers had been put in position ; fence around
engineers’ house repaired and grounds cleared up.



Total capacity, 14,750,000 gallons

ROXBOROUGH PUMPING STATION.

per day.
| ! L g 24
Running Time h Total Pump- | Average ' i ! o M”‘r&‘::;e i} § g
l of each Engine Gallons ::‘;;2‘1 by eac age of each | Pumpage ' Coal. < 5 . s::&:,:eﬁn § 2
1886, in Hours, Month. | per Day. : $ | 3 & I'inlbe.per | % 3
] 3 | —5 E -8q. inch, s g
= —| & 2%
i No. z.! No.8. | No. 2 No. 3. Gallona. | Gallons, |Tons.| Lbe. | & |Quarts.|Quarts.|No. 2.(No. 3. &
Jnnuary' 0855 oo 120502214 | 14802214 | 403781 | 4z (2024 20| uz | sy 157 | . 4878
TN S |42 o] 1201634628 121,634,028 43414003 | 407 [1,722 | 249 | 1163{ | 41 157 | 1927
Murch] 505 |oconeren| 126,005,202 | 126,005,202 | 4,064,683 | 421 | 45 u.zl 140 5134 |. 157 | 4943
April‘ 193} 206151 45,482,870 | 74,262,102 | 119744972 | 3901499 | 375 (2233 | 179 | v | 54| 157 | 157 | 4050
May.......... comnsnesseniss 528 |uvvesios| 129131135 evvvvsnrnnreeen| 129,137,185 | 4,165,714 | 430 | 987 | 216 | 168 695 | 157
JUDE e e ] 509141 c...onnnes| 120,186,400 |ccuvrrreerernnnn,| 120,186,400 | 4,306,213 | 427 | 292 | 229 | 138 563 | 157
JUlY o) 187 ’ B4 47065 | 114252657 | 161,278902 | 5202545 | 516 2087 103 | 2233 | 7415 | 157
AUGUSL...eererere e, | 2 | 676l4| 5304960 | 169,161,435 | 174,506,395 | 5630851 | 603 |1,796 | 19.2 | 25835 | 38 | 167
Septem 670 lovuuunrsesserens] 171,816,826 | 171816826 | 5,727,227 | 609 | 646 | 195 | 23335 | 62
October...... 622 oo | 170,638,168 | 170,638,158 5504456 | 623 | 743 | 2.8 | 137 553 |.
November................ MO | 387 | 35745445 | 108631,821 | 144,377,266 | 4812570 | 674 | 691 | 177 | o044 | ey 166 | 4152
December....ooiueene. 2555 202 | 65476135 | 81,550,345 | 147,026,480 4,742,789; 576 | 105 202 | 218 | 513 | 165 | 166, 4216
Totals and averages.| 1,836 4,s7o%| 457,«9,190‘ 1,262,845,388 | 1,720,294,578 | 4,713,135 |5,988 |2,171 | 200 |2,088Y4 | eser4 | 160 | 161 I 4750
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No. 1.— Knowles.— Capacity

Total Capacity.—785,000 - - 500,000 gallons per day.
gallons per day. ROXBOROUGH AUXILIARY STATION. No. 2— Knowles.— Ca Jmm’
—_ 285,000 gallons per
L T T X | - S
; | | . ’ E . O |
. [
! Running Time : Gallons Pumped by each rToul Pump-' Average i ; - T ' Mean Water
of each Engine | Engine. age of each  Pampage Coal. 5 3 Pressure.
1886. ' inHours. | Month. | per Day. g £
, | | ! -
: I Y PUG G P é (1P
No. 1.' No,2.! No.l No. 2. Gallons.  Gallons. ' Tons. | Lbs. &  Quarts. No.l.| No.2.
- | . I - [ o N
o | | =
JADUALY..ovcrneeenienses svvereneny 1T ‘ 16 | 357,000 190,080 547,080 17647 1 8 2951 w1 ¢34 . 36 36
February..... l Y] s 603,119 603,119 21589 ' 7 1,495 202 B eeeereeneene 37
March ... o 213 i 2134 : 451,500 267,300 718,500 23187 | 8 ., 515 1R9 5l . 36 36
| ' | i
0 21 (SOOI B L ; 1 l 294,000 532,884 | 26,884 2562 |7 [ 1585 193 | 6% 36 36
1 i ' ' | l
MaY.oonocmrseseremserresenenes 1934 80! 408,100 543,444 951,544 964 8 | 483 00 6% 36 36
JUNC.cceereceerenens U [ i 49 ! 336,000 | 565,336 901,356 30,045 7 ; 1,311 . 182 : 6% ‘ 36 36
| | ' ,
JULY oo eeneneasierereines : 51 120 | 1,965,000 | 2,133,659 4,098,659 132214 ' 8 1 1,497 21 . 12 36 36
' v 3 ! .
AURUSE cevrrnes ceceerenianrenns t 6 , 50 | 480,000 ' 560,791 1,040,791 33,573 5 801 . 19.1 8 36 36
' ' ‘ . !
Septemb |24 : 49 583,000 544,654 1 1,128,554 3618 5 66 249 | 6l 36 I 36
! |
October....c.oceeeeeas reeerreeene } 32 | 37 | 693,900 ! 409,640 . 1,103,540 36,784 4 1,82 215 6l 36 36
! ! . | |
November. S % 42 468,750 | 489,785 958,536 31,91 | 5 , 1,53 196 6 36
i | N '
December........cccveneee R S - S B 4 : 479,100 | 563,530 | 1,042,630 { 33633 | 5 |, 736 180 ' 64 ' 36 3%
H | !
[ |- | S [P e e e | — |-
i : : !
Totals and averages...... 251 567 6,517,250 : TAMHS | 13,921490 38,141 83 l 319 ;  20.0 i 8344 ! 36 36
' . * H ¢

]
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RESERVOIR AND AUXILIARY STATION.

Engine and boiler-house whitewashed and painted: new
floor put in coal-house; fence on reservoir repaired and
painted ; stop-covers renewed and painted; stand-pipe in basin
taken down, sides of bank cleaned and repaired; old float
taken out of the basin and replaced by a new boat.

The tanks on Ridge avenue, supplying the high Jevels, were
caulked, hoops driven, and painted with two coats of paint.

ENGINES AND BOILERS.

Engine No. 2.—High and low-pressure cylinders bored
out, both fitted with Flanders’ patent piston-packing and
an entire new set of rings for both cylinders; air-pumps
taken out, rebored and put back ; new valves, studs and spring
fitted to air-pumps: valves faced and seats scraped: valve-
sters turned and trued up ; extra foundation-bolts put on air-
pumps ; rock-shaft turned and pedestal-bearings made wider
and Babitted ; new brass boxes fitted in bell-crank and connec-
ting rods : pins turned up: piston-rods dressed ; new joints
made on steam and exhaust pipes; pump-valves all renewed
and new studs put in; a 1}-inch charge-pipe was put in to
charge pumps : new steel key placed in plunger : diaphragms
fastened with through-bolts and new joints made on air-pump
heads.

Cylinders, steam-chests and pipes covered with Hanmore's
patent covering, and the walnut lagging replaced.

Engine No. 3.—Cylinder-heads removed and piston-pack-
ing set out. An cntire new set of studs for the pump-valves
were put in and spiral springs put on valves in place of cast-
iron weights; new guards and guard-plates; diaphragms taken
out and refastened with through-bolts; new joints made on air-
pump heads ; new joint made on steam-chest ; additional bolts
put in stuffing-box glands ; steam-chests and steam-pipes cov-
ered and walnut lagging replaced ; air-pumps examined and
all joints made tight and pumps and discharge-pipes painted.
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Donkey-pumps repaired ; new copper bend put in steam-
pipe in fire-room; new heaters put in engine-room and old ones
repaired.

BOILERS.

Boilers Nos. 1 to 3, inclusive.—Boilers scaled and cleaned ;
furnaces relined and new bridge walls built in; new blow-off
pipe put in, also new joints in safety and check-valves.

Marine Boilers Nos. 4 to 7, inclusive.—Boilers scaled and
cleaned ; new dampers put in, and new joints made on water-
columns, :

NEW BOILERS.

Two stecl furnace-flue tubular boilers were built during the
year by the I. P. Morris Company of Philadelphia, and have
been placed in the west side of fire-rooms. They are now
being connected up and will be ready for steaming at an early
date.

The boilers are eight feet six inches in diameter and twenty
feet long. They are built throughout of steel, designed
to carry sixty pounds steam-pressure, are fitted with Fox's
Patent Corrugated Furnaces, and were built in accordance
with designs and specifications furnished by the Department.

MOUNT AIRY STATION.

The fence around the reservoir has been almost entirely
rebuilt, banks cleaned and slopes repaired; division wall
cut down, relaid and concreted; grounds cleared of all old
rubbish and graded; new wire fence with cedar posts put
up around the lot from the engine-house to the reservoir wall;
new walk laid in front of engine-house and stop-houses
covered.

. ENGINES.

Two new check-valves were put on air-pump; lost motion
taken out of Nos. 1 and 2 journals and new key fitted in fly-
wheel of No. 2 engine. '



Toal . - No. 1.—Davidson, Rotary.—Capac-
otal Capacity.—2,000,000 - v Q ity, 1,000,000 gallons per day.

gall}()ms per day. T MOUNT AIRY PUMPING STATION. No.yé.-——-Da’vidsogl: Rotal:;.—({apac-
ity, 1,000,000 gallons per day.

[ ! ! ' ; ' -

] Runping Time | ) Total Pump- : Average { % on !M?rguv::;& § §

of each Engine Gallons ;‘;;';? by each , age of each . Pumpage Coal. s 5 ’ < S:lclgoh:etlillt 33

1886, ’ in Hours. 1 Month. per Day. ) : % E I a in lbs. 48
| ‘ § :5" 8 sq. inch. § §'

/ No.1. [ No.2.  No. 1 I No. 2. i Gallons. | Gallons. | Tons. Lbs. ‘ E Quarts.  Quarts. |No. 1.|No. 2. 3 &
e 5 | e I =
January......evnuenenn, 2 742 ! 73,500 26,652,750 ! 26,726,250 f 862,137 66 1,076 | 19.4 62 174 60 60 | 238.6
February ‘ u 561 396,000 23,526,000 ! 23,922,000 845,357 58 1,495 | 8.7 56 ‘ 14 60 60 | 2424
March............. ‘ 3 741 108,000 22,756,240 ‘ 22,864,240 | 731,356 | BT 1,618 | 201 | 49 16 60| 58| 295.1
April........... v o 677 | 113,740 18238510 19,352,250 : 645075 | 55 641 | 204 | 59341 15 - 57 | 207.9
May ......... resenenenst 84 660 | 2,296,250 ' 18,837,000 21,123,250 | 681,395 | 60 1,408 | 18.4 | 62 | 17 57| 58| 206.8
June..... . ‘ 5 715 161,250 22,210,000 ’ 22,371,250 E 745,708 57 1,019 | 199 484 ‘ 15 i 62 ! 61 | 231.1
B0 £ SR T v 23,926,873 23926873 | 771834 | 62 1,040 | 197 | 84 153 jewnnd 60 | 2259
AUBUSE ceveveraeraren e . 79 643 | 3,031,500 ' 26,403,375 ‘ 29,434.875 . w9512 | P09z | 194 | 474 15y : 59| 58| U5
September........cu.ocit 1 719 45,000 29,871,500 ° 29,916,500 997,216 66 1,564 | 1911 38 - 15 | 60 | 59 | 266.3
October ....cuverrnnn.. ‘ 1 744 49500 | 31,184,000 31,233,500 ©1007,552 67 331 | 202 ‘ 32 15%4 ; 60, 59 2711
) i .

November..................' 720 ' 27,256,000 ; 27,236,000 | 908,533 60 667 | 19.3 ' 30 . 15 '. ; 58 | 268.8
December ................ 51 693 1,624,500 ! 23,258,500 24,853,000 802,679 62 1,208 | 19.1 33 ‘ 15% ' 57 i 57 | 236.2
Totalsand nvcragen‘l 250 8,356 8,889,?40 r 204.120,748 i 303,009,988 ' 830,164 ' 45 ‘1.859 195 | 572 18514 ! 59 l 58 { 2413

001
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4
BOILERS.
Furnaces of boilers were relined ; boilers scaled and cleaned ;
tanks sent from Belmont station for making evaporation tests
put up; tests made and tanks removed to Roxborough station.

CHESTNUT HILL.

BUILDINGE AND GROUNDS.

New coal-shed for 300 tons of coal built, with drive-way
on upper and cart-way on lower floors; closets put in for
workmen ; new floors laid in engineers’ house; floors in engine-
room where No. 1 engine formerly stood renewed and walls of
dam repaired.

ENGINES AND BOILERS.

Engine No. 1 and the Wilbraham rotary pump taken out
and sent to new machine shop, where they were set up; air-
compressors taken down and put up at Spring Garden station
for the use of No. T engine.

Engine No. 2.—Front steam cylinder-head bushed to suit
piston-rod ; piston overhauled; valve faced and new joints
made ; pump taken down and pump cylinder bushed with
brass.

No. 3 pump overhauled and new gum joints put in; new
Jjoints made on main steam-pipe.

A new Worthington donkey feed-pump, new injector and a
new copper feed-water heater were put in for supplying and
heating feed-water for boilers.

BOILERS.

Boilers scaled and cleaned ; patch put on cyhnder boiler
No. 2 and all new joints made.



No. 1.—Wilbraham Rotary.—Capa-

city 750,000 gallons per day. (Has
Total been removed tonew shop, Twelfth
'otal capacity—1,500,000 1 3 1 ) m and Wharton streets.)
gallons per day. CHESTNUT HILL.PUMPING STA l,ION‘ No. 2.—Knowles.—Capacity 230,000
gallons per day.
No. 3.—V\}):rthinghon Duplex.—Ca-
pacity 500,000 gallons per day.
JE e '"'l N O )
. , : g ] O1..  Mean Water|'8
E R:nni::: line | Gallous Pumped by each Total rum:-‘ :verage | Coal l 2 TTw T zﬂm § §
\ of each Engine | Engine. age of each umpage | al. s 3 ‘ ¢ Isuction Lint .§ S
1886, | in Hourx, Month. per Day. ' ! & a .g% [inlbs.per | 2 F
.8 = a sq.inch. | & =
S A el
| ! -
 No.i.' No.s.! Ne.l. . No.3. | Gallons. | Gallons, lTons.‘ Lbs.! & | Quarts.! Quarts.; No.1.| No.3, 3 g
- ]~,_, — T ] =
| | l . i :
JADUATY e rrreeeeennene I 360 | 384 3,735,900 ' 2,442,060 6,177,960 ‘ 199,289 25| 952 1&3] 23 23 | 53 | 53 | 1451
February.......c.ooceeeenne “ 36 | 336 3772800 | 2,148,120 5,920,920 l 211,461 } 231,134 | 174 | 21 21 53 | 63 | 1394
MArch...ouceeceeriirenennas 48 696 ' 516005 10819,675 11,335,680 365667 ' 31 1,764 | 17.8 17%“ 178 | 53 | 54 | 1974
April o 720 E .................. 11,378,930 \ 11,378,930 ' 819,297 | 34" 67: 169 | 13 | 15 e 53 | 189.6
‘ | ‘
.3 € 2 Leeeenssinne l 744 e 11,828,890 11,823,890 ' 881,415 ] MU, 417182 15};1 152 evrenene 54 ' 1913
| ' |
Juue.. ‘, T 11,672,232 11,672,282 ' 389,074 28t W7 174" 153 151 [ 54 | 1958
July coevunnee vererierennis e ‘ (2 S -l 10330104 10,530,104 | 330,680 | 2901528 195 | 134 1 54 | 1979
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FRANKFORD.

_ BUILDINGS AND GROUNDS.

Grounds cleaned ; new cement pavement made in front of
steps on the south and east sides of building; fire-room white-
washed, windows glazed and water-closets plastered ; new der-
rick put up for hoisting coal. The entire trestle-work carry-
ing the pumping main and the trestle-work at Shallcross’
farm have been painted with two coats of paint and new stone
piers built thereunder.

A new fence put up around the entire top of reservoir,
banks cleaned, stops and stop-houses painted; watch-house
painted with two coats of paint; iron railing around stop-
houses painted ; fence along lane repaired and steps at fountain
entirely reset.

ENGINES AND BOILERS.

Engine No."1.—Engine almost entirely taken down; cylin-
der-heads taken off ; pistons taken out; pistons and followers
faced up ; cylinders examined and found in good condition ;
main and cut-off valves planed off and faces scraped ; valve-
stems turned and trued up; new brass nuts put on cut-off
valve-stem ; new rock-shaft for main valve ; new nut on high-
pressure piston-rod ; extra bearing put on rock-shaft; all valves
ground in ; new joints made under cylinder-heads ; throttle and
tail-valves ground in and fitted with new studs; all connecting-
rod brasses and brasses for links bored out and the journals filed
and trued up; beam-bearings taken out, rebored and journals
dressed ; bearings in cross-head and rock-shaft filed, air-pumps
examined and new valves put in; new iron shoe placed in fly-
wheel pit; screw-jacks put up to hold wheel while men are in
pumps ; pump-valves examined and valves and studs renewed
where necessary; air-chamber put on suction-pipes and fitted
with water-glasses, and relief-valves repaired.

Engine No. 2.—New pedestal for main shaft ;: new cut-off
gear put on engine; new section of main steam-pipe ; new joints
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made; pumps lined up, new studs put in valve-seats, and
brass hand-rail put up around engine.

BOILERS.

New socket-bolts put in back connection of No. 2 boiler ;
blow-off valves altered ; safety-valves ground in; new joints
made on steam-pipe ; new studs put in boiler-fronts for holding
fire-doors ; new Tupper grate-bars fitted in boilers ; bndge
wall-plates reset and new dampers put in flues.

Heater put in engine-room and heater in cellar repaired.

KENSINGTON.

BUILDINGS AND GROUNDS.

The foundations of old Nos. 1 and 2 engines were torn
down to below floor-line and new floor laid; engine-room
wainscoted, painted and grained: new closets painted and
glazed and fitted up in wash and bath-rooms ; walls and ceil-
ings in engine and fire-rooms cleaned and whitewashed ; doors
in front of engine-house repaired ; roofs repaired over engine
and fire-rooms and new rain-conductors put up; sky-lights
repaired in fire-room, gas fixtures replaced, steps taken down
from outside and placed inside of store-room to bath-rooms;
<ellar cleaned of all rubbish ; drains run into a well dug for the
purpose and connected with pipes to the donkey-pump for
pumping it out; cellar walls whitewashed and steps repaired ;
fire-room repaved where old boilers Nos. 6 and 7 formerly
stood ; shed over fire-room doors built and covered with tar-
paper and graveled ; coal-shed repaired and roof covered with
tar-paper ; seats put up along shed; gas-pipe run to end of
«coal-shed, and a lamp with reflector placed on shed to light
-end of wharf ; wharf repaired and derrick rebuilt.

RESERVOIR.

The large section of the basin was emptied and 2600 loads

of mud removed from it; bottom repaired and stand-pipe of
14
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pumping-main taken down in order to convert it into a
distributing as well as a pumping-main ; screen built over it
and all other screens repaired; entire slopes of all the sec-
tions repaired and cleaned; new watch-house built at the
centre of the division walls; coal and wood-houses built for
same and all painted and glazed ; pavement laid around house ;
fence and steps repaired and incline graveled ; water-conductors
laid ; wall built around stops and covered with iron grating and
pavement relaid.

ENGINES AND BOILERS.

Engine No. 3.—High and low-pressure cylinder-heads
taken off and the piston-rings set out; new joints made under
cylinder-heads ; steam-chests taken off and new joints made;
steam-traps overhauled ; donkey-exhaust turned into the con-
denser ; new joints made on steam-pipe ; air-pumps examined
and packed; pumps examined and new valves put in where
needed ; cylinders and steam-chests covered with Hanmore's.
covering and painted; drip-pans made for pumps and
stuffing boxes; the old Knowles’ donkey-pump taken down.
and replaced.

BOILERS.

Botlers Nos. 1 to 5, inclutsve.—Boilers scaled and cleaned ;
furnaces relined and bridge-walls rebuilt; a number of the
tubes taken out of each boiler to clean the shells; tubes:
safe-ended and replaced ; twelve tubes replaced by new ones ;
water-columns taken down and pipes cleaned out ; all safety-
blow and check-valves examined and put in order; top of
boiler-setting repaired and whitewashed.

Botlers Nos. 6 and 7.— After these boilers had been cleaned
and put in first-class condition and the furnaces relined, they
were taken down and sent to the new machine-shop and set
up there ; old heaters and steam-pipes taken out and sold.

e ——



108 REPORT OF THE GENERAL SUPERINTENDENT.

EAST PARK RESERVOIR.

All trees cut down from the inside banks and cuts in bank
filled in with clay and gravel, using about 1500 loads.

.SECOND DISTRICT.

New fence built for enclosing the grounds at west end of
Bouth street bridge for use as a storage yard ; new office built
-and fence and office painted with two coats of paint.

THIRD DISTRICT.

Office painted and glazed; drawers put up in office for pur-
veyor’'s use.

FOURTH DISTRICT.

The entire square at Twenty-sixth and Master streets
enclosed with a high fence; new office for purveyor built, with
storehouses, men’s quarters, lead-room, wagon-shed and out-
house all painted, glazed and finished complete; wagon-shed
covered with tin roof, and rain-conductors put up ; tool-wagon
repaired, crabs for hoisting heavy pipes made.

OFFICE.

Large set of drawers made, put up and painted for permit-
clerk ; new racks made for printing-frame for drawing-room ;
partition taken down in superintendent’s office ; rack made for
Chief Clerk’s office. The telephone connections between the
offices and the different stations of the Department have been
frequently repaired and are kept in good condition.
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At Spring Garden station the old burnt-out electric-light
wires were removed from the front of the new building and
new ones put up. Wires were also run along the forebay for
lighting it.

Two new horses were purchased during the year for the use
of the Department, and one horse that was useless was sold.
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APPENDIX D.

e e — -

REPORT

ON THE

OPERATIONS IN CONNEOTION WITH THE

DISTRIBUTION SYSTEM

DURING 1886.

Mg. Joux L. OcbEN,
Chief” Engineer :

Stk :—T have the honor to submit the following report for
the year 1886, showing the alterations and additions to the
Distribution System, and an account of the work performed
under my direction.

Of the main pipes projected during the vear the following
have been finished :

Allen's Lane, from Germantown ave. 1o Mt. Airy Station. 16-in,, 1,019 ft.

Amber street, from Norris street to Lehigh avenue.......... 10-in., 3,834 ft.
Bainbridge street, from Broad to Twenty-first streets ........ 36-in., 3,200 ft.
Bainbridge street, from Twenty-first to Twenty-second

18 -7 7 S PP 30-in., 444 ft.
Broad street, from Snyder avenue south........ eee 20-in,, 336 ft.
Emerald street, from Otis to Lehigh avenue.. veo. 12-in,, 3,128 ft.
Gaul street, from Otis to Huntington streets.........c..cco.e. o0 10-in., 2,449 ft.

Hure street, from Twenty-second to Twenty-fourth streets. 48-in., 807 ft.
Lehigh avenue, from Cedar street, to Kensington avenue... 30-in., 3,566 ft.
Lehigh avenue, from Kensington ave. to American street... 36-in., 3,208 ft.
Spring Garden st., from Twenty-first to Twenty-fifth streets. 48-ni,, 1,704 ft,

(111)



112 REPORT ON THE DISTRIBUTION SYSTEM.

Twenty-first st., from Bainbridge to Spring Garden streets. 48-in., 7,302 ft..
Twenty-second street, from Hareto Poplarstreets,............ 48-in., 1,240 fi.
Twenty-fourth street, from Callowhill to Hamilton streets 20-in., 380 ft.
Twenty-fourth st., from Hamilton to Spring Garden streets. 36-in., 501 ft.
Twenty-fourth street, from Spring Garden to Hare streets. 48-in., 1,590 ft.

Tulip street, from Otis street to Lehigh avenue............... 12-in,, 3,214 ft.
Connections.....c.ceeuevviiuiinieirineninneienii e 20-in., 629 ft.
“ ... 30-in, 613 ft.
RN 36-in,, 299 fi.

B et aes e 484in,, 62 ft.
Making a total of.....c.ccoeeeeriis iiiiiiiiiiiiinnnnns 38,596 1t-

The 48-inch pumping main, from Spring Garden station to
Twenty-fourth and Parrish streets has been partially laid, and
all of the materials for its completion are on hand. The 20-inch
main on Broad street, from Snyder avenue to Wolf street, has
been laid about half way, and the remaining pipes are on the
ground. Nearly all of the pipes for the 20-inch main, on Girard
Avenue, from Front to Otis streets, have been received, ready
for work to commence next year, as soon as the weather will
permit. The relaying of the 16-inch mains, on North College
avenue, has not been commenced. There are several reasons
for these delays. The contractors for 20-inch pipe were un-
able to fill orders for some time on account of their men being
on a strike, and the Department could not purchase from any
other manufacturer. In the early part of the year materials
on hand were used for the benefit of the Schuylkill River East
Side Railroad Company, with the understanding that they would
return them in kind within a reasonable time; but, although a
list was furnished them in May, the pipes and special castings
were not received by us until November and December.

The laying of large mains in the clder portions of the city is
each year becoming a more difficult task, The streets are
usually twenty-six feet in width, from curb to curb, and beneath
the surface are found sewers, drains, gas and water-pipes, trac-
tion and electric conduits, ete., the altering of which adds
greatly to the expense.
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The cost of laying the new 48-inch main on Twenty-first
street, which was the most suitable that could be selected, was
19 per cent. greater per foot for labor than for a similar main
on Poplar, Twenty-sixth and on Parrish streets, where the ob-
structions were few in comparison.

Mains.
The following quantities of new pipe have been laid :
-inch, 130 feet,
14-inch, 114 feet,
3-inch, 27 feet,
4-inch, - 677 feet,
6-inch, 88,185 feet,
8-inch, 1,598 feet,
10-inch, 8,798 feet,
12-inch, 6,809 feet,
16-inch, 1,111 feet.

20-inch, 1,345 feet,
30-inch, 4,650 feet,
36-inch, 7,298 feet,
48-inch, 15,899 feet.

A total of 136,831 feet, or twenty-five miles and 4,831 feet,
added to the distribution system, making a total of 852 miles
and 5,084 feet now in use.

Fifty-three thousand five hundred and sixty-two feet of pipe
have been used for relaying and repairing mains and connec-
tions, of which amount 45,308 were for replacing 18,629 feet
of 8-inch, 23,202 feet of 4-inch, and 3,477 feet of old 6-inch
pipe, that had become useless from corrosion, etc.

Twenty thousand six hundred and fifty-four feet of pipe, of
various sizes, have been used for repairs, lowered, raised, etc.,
making the total pipe of all sizes handled 258,041 feet, or
23,122,283 pounds, which is 50 per cent. more pounds han-
dled than during any previous year.

Fire-HYDRANTS.

Nine old-style and 423 new-style fire-hydrants have been
set in new locations, and 169 of the old have been replaced by
15
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others of the improved design, making the total number of the
latter put in during the year, 502,

The total number of fire-hydrants now in use is 6,490, of
which 966 are of the latest pattern.

DriLLs.

Eight thousand and nine attachments have been made, as
follows : 7,482 }-inch, 258 §-inch, 104 $-inch, 133 1-inch, 32
2-inch, 1 3-inch, 7 4-inch, and 2 6-inch. The combined
openings of these attachments are 1,948 square inches, or
greater than the area of a 48-inch pipe.

METERS.
Six meters have beem set in new locations. Twenty-twe
have been renewed and twenty-seven discontinued. Total in
use December 31, 1886, 284.

Seven hundred and fifty-eight service-pipes, 28 drains, and
13 inlets were altered and repaired by the men employed at
meter shop, costing, for material, $752.51, and for labor
$1,011.34.

Mains LAID AND ALTERED FOR THE BALTIMORE AND
OHI1o RaiLroaDp CoMPANY.

The entrance of the Baltimore and Ohio Railroad Company
into the City necessitated the alteration and laying of numerous
service, supply and pumping mains, particularly in the vicinity
of Fairmount, where all the pipes from the reservoir and works
crossed the line of the proposed tunnel on Twenty-fifth street
and Pennylvania avenue. As these mains were the only
means for supplying that part of the city between Vine and
South streets, it was impossible to dispense with their use
until provision had been made for placing this district on an-
other service during the time required for the construction of
the tunnel. This was accomplished by laying a new main
east of the tunnel on Twenty-fourth street, consisting of a
20-inch pipe, from Callowhill to Hamilton streets; a 36-inch
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pipe from IHamilton to Spring Garden streets, and a 48-inch
from Spring Garden street to the pumping mains on Fairmount
avenue, and connecting them with the old mains supplying
the district. By this arrangement the old City was furnished
with water, partly from Corinthian avenue reservoir, and
partly by direct pumpage.

The pumping mains from Fairmount reservoir crossing the
tunnel at Fairmount avenue, were not disturbed until the con-
struction of the tunnel was completed at Spring Garden street
and the mains re-connected with Fairmount reservoir. This was
eventually done by laying a 48-inch main on the north side of
Spring Garden street, betwcen Twenty-fourth and Twenty-
fifth streets, connecting the new 48-inch main on Twenty-
fourth street with the several outlets from Fairmount reservoir
at Twenty-fifth street.

The grades of Callowhill and of Hamilton streets were raised
east and west of Twenty-fifth street, to obtain headway room
for the construction of the tunnel. On the former street a
10-inch pipe was laid from Twenty-fourth to Hamilton streets,
and the old 6-inch pipe was cut off and abandoned. On Ham-
ilton street the 6-inch pipe was raised from Callowhill street
east 114 feet, and from Callowhill street west 125 feet, to cor-
. respond with the change.

The grade at Sixtieth and Woodland avenue was also raised
to obtain headway for the Baltimore and Ohio Railroad. A
skew-iron girder-bridge was constructed by them at this point,
“and the 12-inch pipe on Woodland avenue was raised to con-
form to the new level. At the bridge the pipe descends
behind the abutments and crosses the railroad beneath the
tracks.

At Callowhill, Hamilton and Biddle streets, the service-
pipes crossing the tunnel were laid on iron bars, resting on the
lower flanges of the ¢ covered-way’’ girders, and at Wharton
street bridge the pipe was suspended in triangular iron brack-
ets, fastened to the side of the bridge girders.
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At Gray’s Ferry road, Spring Garden street and Fairmount.
avenue the mains rest on top of the tunnel, with the exception
of the 48-inch main at the latter place, which, on account of
the shallow covering, is laid between two iron girders, 36 feet
long and 6 feet in depth, the main resting on a floor of iron
and cement, supported by the lower flanges of the girders.

DISTRIBUTION AND MAINS.

At the beginning of the present year, the First Dirtrict, or
that part of the City below South street, and between the Del-
aware and Schuylkill rivers, obtained its entire water supply
from the Corinthian reservoir, through a 30-inch main, 14,000
feet in length. The supply of this District has been changed.
A stop was placed on the 30-inch main on Broad street above
South, to prevent the Corinthian water from going below this
point, and the District is now supplied from Fairmount reser-
voir through the new 48-inch main down Twenty-first street.
to Bainbridge, then east through a new 36-inch main on
Bainbridge street to the old 30-inch main on Broad street, and
west from Twenty-first street, through a new 30-inch main
on Bainbridge street to Twenty-second, where it connects
with the 30-inch main.

The stops on the south side of South street were raised,
and those on the north side closed, so as to give this Dis-
trict the benefit of the trunk main on South street for cir-
culation and distribution. The 20 and 30-inch dead ends, at
Twenty-second and South streets, have also been connected.
for the same purpose.

A 10-inch pipe has been laid on Twentieth street, to con-
nect the old 10-inch pipe south of Pemberton street, to the
new 36-inch on Bainbridge street.

The old 6-inch pipe on Reed street, betwen Tenth and
Eleventh street has been relaid with 10-inch pipe; also, the
old 4-inch on the east side of Eleventh street, to north of
Wharton street with 10-inch pipe; north of Wharton street
to Washington avenue, with 12-inch pipe, and from Washing-
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ton avenue to Carpenter street, on the west side of Eleventh
street, from Carpenter to Thurlow, and from Carpenter to
Fitzwater street, with 8-inch pipe.

A 10-inch pipe was also laid on the south side of Washing-
ton avenue, from Moyamensing avenue to Second street, on the
north side of Washington avenue, in place of the old 3-inch,
from Second to Front streets.

It was intended to extend the 20-inch main on Broad street,
from Snyder avenue to Wolf street.. Only 336 feet were laid—
the balance, 542 feet, was delayed for want of material, which
was received too late to complete the work this year.

Altogether, there have been 4,699 feet of supply-mains and
connections laid in this district, all of which connect with the
mains at the cross streets. '

The old 30-inch main on Broad street, between Washington
avenue and South street, was also connected in the same
manner.

The capacity of the new 48-inch main, which now supplies
this district from Fairmount, is twenty-five million gallons per
diem—fully three times that of the old 30-inch, from Corin-
thian reservoir.

The Second District, or that part of it which lies between
South and Vine streets and the Delaware and Schuylkill
rivers, is now supplied from Corinthian reservoir, by means of
the new 48-inch main on Twenty-fourth street, and the 30-inch
main down Broad street, from Corinthian reservoir, which for-
merly supplied the First Dictrict. The cross-mains at Lom-
bard, Pine, Spruce, Locust, Race and Vine streets, have been
connected with the latter main.

The stops on the north side of South and Vine streets are
down.

The West Philadelphia supply remains substantially the
same a8 last year.

In the Third District, north of Vine street, between Sixth
street and Germantown avenue and the Delaware river, and
below Lehigh and Kensington avenues, the following mains
were laid : '
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A 36-inch on Lehigh avenue, from American street to
Kensington avenue, where it reduces to 30-inches, and con-
tinues southeast to Cedar street. This main is connected at
all the cross streets, and can be supplied from the old 36-inch
main at American street and Lehigh avenue, from either
Kensington works or Fairhill reservoir. All the cross-mains
on Otis street between Beach and Front streets, and on
Susquehanna avenue from Front to Second streets, have
been connected with the 36-inch main. A 10-inch supply-
main was laid on Gaul street, from Otis to Huntingdon
streets, connecting with the 36-inch main on Otis and at all
the intermediate streets. A similar main was laid on Am-
ber street, from Norris street to Lehigh avenue, connecting
to the 18-inch main on Norris street, and to the new 30-inch
on Lchigh avenue. A 12-inch main was laid on Tulip and
on Emerald streets, from Otis to Lehigh avenue, connecting
with the 86-inch main on Otis street, and with the 30-inch
on Lehigh avenue, and at all intermediate streets.

On the south side of Girard avenue the old 4-inch pipe
was relaid with 12-inch, from Front to Third streets, where
it reduces to a 10-inch, and continues to Lawrence street.
A 12-inch pipe was also laid, to replace the old 6-inch on’
Richmond street, from Wheatsheaf lane to south of Tioga
street. At Bridesburg a 12-inch submerged main was laid
across Frankford creek, southwest of Bridge street, and con-
tinued with 10-inch pipe on Bridge street, northwest to
Tacony road, and southeast to Washington avenue and on
Washington avenue to Church street. The submerged sec-
tion was made of 12-inch pipe and special castings, with
lead joints. It was partly put together on the bank, then
placed in position above the water, suspended from the bridge
and from a derrick on-the diver’s boat. The several sections
were then connected and lowered to the bottom of the creek,
where it rests on a bed prepared by a diver. Bags of concrete
were placed alongside and under it, and the joints were fas-
tened together with two bolts at each joint, passing from an
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iron band back of the bell to one in front of it. The length of the
submerged section is 108 feet. Work was begun July 22d and
finished August 4th ; the water was let into it on August 14th.

The Twenty-third Ward and part of the Twenty-fifth are .
supplied from Frankford reservoir, as far south as Indiana
avenue, on the northwest side of Kensington avenue, and down
Wheatsheaf lane to Richmond street; also, along Tacony
road to Bridge street, and down Bridge street through the
submerged main to Bridesburg; below Bridesburg, down
Richmond street until the pressure of the water from this
source is balanced by that of Fairhill reservoir.

Fairhill reservoir supplies east of the west side of American
street, from Huntingdon street north ; south of Huntingdon,
from American to Sixth street, and east of Sixth street; the
southern boundary being the Corinthian and direct pumpage
pressure from the 30-inch main on Ninth street ; the 10-inch on
Girard avenue and the 10-inch and 16-inch on Poplar street.

That part of the District which is east of Germantown ave-
nue, between Dauphin and Westmoreland avenue, north of
Cumberland and west of Sixth street and American street, is
supplied by direct pumpage from Spring Garden works.

Numerous complaints of a short supply were received from
these last two sections previous to making the connections to
the 36-inch main on Otis street and laying the mains above
mentioned.

To improve the section depending upon direct pumpage,
that portion between Front and American north of Hunting-
don street was taken from the direct pumpage system and
added to the District supplied from Fairhill reservoir, and the
18-inch main on Sixth street, between Lehigh avenue and
Cumberland street, was added to the direct pumpage system ;
also, Third, Fourth, Lawrence and Fifth streets, were laid
across Lehigh avenue from the south to the north side, to give
a better circulation from below to north of Lehigh avenue.
This change resulted in an increase of seven pounds pressure
at the highest point.



120 REPORT ON THE DISTRIBUTION SYSTEM.

The Fourth District, which is north of Vine street, west of
Sixth and Germantown avenue to the Schuylkill river, and
south of Westmoreland avenue, is supplied partly from Corin-
thian reservoir and partly by direct pumpage in the sam¢ man-
ner as last year.

Several complaints of a short supply were received from the
neighborhood of Huntingdon street and Ridge avenue, and
examination showed pressures as low as twoand three pounds.
To remedy this, the water was brought from Germantown
through the 6-inch pipe on the west side of Broad street to
York avenue, and along York avenue and Dauphin street to
Ridge avenue, the result being twenty-one pounds pressure.
It was found that this pressure was often considerably lowered
whenever the 4-inch supply connection at Dobson’s Mills was
used. This connection was from the 6-inch pipe supplying
the locality from which the complaints came, and was trans-
ferred to the 12-inch main supplied by direct pumpage, since
doing which no complaints have been received.

At Fairhill reservoir the 36-inch stand-pipe which extended
above the surface of the water in the west scction, was removed
80 as to make a distributing as well as a receiving main be-
tween this and Corinthian reservoir.

In addition to the work done for the Baltimore and Okbio
Railroad Company, the following mains were laid in this Dis-
trict :

A 48-inch main on Twenty-fourth street, from north of
Fairmount avenue to Hare street, on Hare street to Twenty-
second, and on Twenty-second to Poplar street.

At the west end of Corinthian reservoir the old 30-inch con-
nection was changed so as to be used either with the old
30-inch or the new 48-inch main.

At Twenty-second and Poplar streets the 30-inch connec-
tion between the 30-inch main on Poplar street and the
30-inch main on Twenty-second street, was disconnected from
the latter and connected to the new 48-inch main. Also, a
connection was made between the 30 and 48-inch mairs on
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Twenty-second street below Poplar, and a 30-inch connection
was laid from the new 48-inch main near Poplar street, to the*
old 30-inch outlet from the north side of Corinthian reservoir.
By means of this main and its several connections the 48-inch
main on Twenty-fourth street, supplying the Second District,
can be filled from either Corinthian reservoir or by direct
pumpage.

An extension of the 48-inch main on the north side of Spring
Garden street, between Twenty-fourth and Twenty-fifth streets,
which, as previously described, connects with Fairmount
reservoir, was laid on Spring Garden street, from Twenty-fourth
to Twenty-first streets, and on the latter street to Vine street,
being part of the main for supplying the First District.

Three thousand one hundred and ninety-four feet of the new
48-inch pumping-main between the Spring Garden works, and
the 48-inch pumping-main from Fairmount at Twenty-fourth
and Parrish strects, have been laid on Poplar, Twenty -snxth
and Parrish streets.

In the Manayunk District no new supply-mains were laid.

On the night of the 17th of July a 80-inch stop was put on
the overflow, at the north corner of the Roxborough reservoir,
and a 20-inch stop on the cross connection, between the
pumping and Mt. Airy supply mains; also, a 20x20-inch
breeches pipe and a 20-inch stop on Manayunk supply-
main. The 20-inch main on the southwest side of Rox-
borough reservoir, was relaid with 30-inch pipe. The work
was begun on Friday, July 23d, by men from the Fourth and
Fifth Districts. The excavation was finished Saturday after-
noon, and at 4 o'clock the mains were emptied and cut. Five
hundred and four feet of 20-inch pipe were taken up and re-
placed with 80-inch, and sixty-five feet of 20-inch pipe were
laid, in place of a portion of the old main, which was aban-
doned. The work was finished and water let into the mains
at 8 P, M., Sunday, July 25th, making twenty-eight hours
between the time of shutting off the water and turning it on
again. The height of the water in the Roxborough basin at

16
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the time of shutting off the pumping-main was 19 feet 1 inch.
-It had fallen to 15 feet 11 inches when the work was finished
and pumping resumed.

The height of the water in the Mt. Airy basin was respec-
tively 11 feet 4 inches and 3 feet. On Monday morning it
was 7 feet 2 inches.

In the Germantown District a 16-inch main was laid on
Allen’s lane, from Mt. Airy pumping station to Germantown
avenue, for the increase of the supply of the high pressure
district formerly depending upon a 10-inch pipe. This main
was finished and water let into it July 31st.

The new West Philadelphia storage yard, at South street
and Meadland avenue, will add greatly to the facilities for
doing work in this section. It has been graded and fenced
in and provided with a watch-house.

The removal of the City Repair shop from Ne. 918 Cherry
street, will give increased storage-room for this district in
this most important locality. .

A new office for the Fourth District has been built, and
the yard fenced in a substantial manner. A similar yard
and office should be provided for the Third District, which,
though the largest, is almost entirely without storage-room.

The tools and appliances for laying pipe are complete
and in good condition, except that a small steam-boiler and
rotary-pump, for the purpose of draining ditches, is much
needed. This is especially required when a main bursts.
Such an accident should be repaired promptly, and yet it

.is often delayed for hours, and even days, by the difficulty
in getting rid of the water.

A hoisting-engine is also frequently required, and a saving
to the City would result by purchasing, instead of hiring
one, as has herctofore been the case.

Respectfully,
ALLEN J. FULLER,
Assistant Engineer in Charge of Distribution.
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IRON SERVICE AND SUPPLY MAINS LAID IN 1886..

First District,
Comprising the First, Second, Third, Fourth, Tumdy-sulh and Thirtieth Wards..

Size in Distance

Street. Location. inches. | in feet.

Service Mains.

Bancroft street, from 6 feet south of south house line of

|
|
!

Moore, to north house line of Tasker......c.cc....o. .., ... *6 ! 903
Chadwick street, from 4 feet south of north house lme of i

Moore, to 6 'feet south of north house line of Morris.. 6 453
Dorrance street, from Federal 10 Ellsworth.......... eeenen . 6 [ 318
Dudley street, from 365 feet west of Ninth, to Tenth..... 6 112
Eleventh street, from south house line of Moore, to south ‘

house line ot Pierce.......ccoveevveiiiiiiinniinniinnniinn, 61 158
Ellsworth street, from Passynnk ‘wenue. WeS..ovurerannnnnen 6 | 6
Ernest street, from dead end, 137 feet 8 inches west of west ‘

house line of Twenty-eighth, weste....coooviiviiniiin, 6 95
Fernon street, from 19 feet east of centre, to 25 feet west |

of centre of Twenty-first....ccco.cvvivirniiniiniiiiiinninnnee 6 | 44
Fernon street, from centre of Seventeenth, “e~t 6 | 25
Front street, from 83 feet south of south line of Reed, north 8 219
Hicks street, from dead end, 159 feet 3 inches south of

south house line of chkmsun, 80Uth..ciiereeiieennannn 6 | 182
Jackson street, from Eighth to 386 feet west of Ninth... 6 | 831
Jarden street, from Reed to Wharton 6 449
Keefe sireet, from Front, west................ 6 l 34
Lambert street, from Reed to Long lane ...... 6 | 358
Latona street, from Twenty-second, west... 6 ! 370
Manton street, from Twenty-first, WEBn...ormosvreerserorons 6 193
Mole street, from dead end, 159 feet south of south house

line of Dickinson, south..........c.ocecviuiiinnns veeenes 6 182
Moore street, from centre of Eleventh, west... 6 25
Morris street, from 85 feet east of centre of Nineteenth, to '

25 feet west of centre of Twenty-first.........cccoeeeiiiii. 61 1,107
Mountain street, from centre of Nineteenth, west.. 6 | 19
Mountain street from 19 feet east of centre, to 20 feet |

west of centre of Twenty-first ....cocoviiiiiiinie e 6 44
Nineteenth street, from Morris, to 10 feet south of south

house line of Fernon................. 12 268
Oakford street, from Long lane, west.. . 6 | 276
Oakferd street, from Twenty-first, west.....co.oovviiiinninniee | 6 . 193
Oukford street, from dead end, 271 feet west of west house ‘

line of Twent\ -second. west....... e e 6 144
Park street, from Shunk, north......cceeoevevieveeeereeiinonenn. 6! 232
Passyunk avenue, east -ude, from W hhmgtou avenue to |

‘Ellsworth...... eeteeieis teseses sebieeessesiesuseieneaeceirasens 8 ( 429
Passyunk avenue, west side, fmm (.lrpenter to Washing-

PO AVENUE. . cetunetreeinrer e cintniertactneneeensrmaraaens 8 ! 450
Reed street, south side, cast and west of centre of Front.. 6 ! 44
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Street. Location.

Service Mains—Continued.

Reed street, north side, east and west of centre of Front...
Reed street, from Long lane, west............iveuereneniennnnne.
River road, from 1,096 feet south of Passyunk avenue, to
Passyunk BVENUE. .eeuvittiiterriees serrenrnnnnreasaranenaesanss
Seventeenth street, from 6 feet south of north house line
of Morris, to Tasker...... c.ccceeeiviiivninennas
Shunk street, from Twenty-eighth to Park......
Tasker street, from Twentieth to Long lane
Twentieth street, irom Pemberton to 8 feet south of north
curb line of Buainbridge............ icceet civveiiniiininnne
Twentieth street, from 7 feet 6 inches south of north curb
line of Watkins, to north curb line of Morris...........
‘Twenty-first street, from Oakford to Federal............
“Twenty-first street, from Watkins to Tasker...
Twenty-second street, from Pemberton, south...
Twenty-eighth street, from Shunk, north.................
“Thirty-fifth street, from Gray's Ferry road, north... .
Washington avenue, south side, from Front, WeSt..o.uuununnn
Washington avenue, from 14 feet east of east house line
of Second, to \10\ AMENSIDG AVENUE. . .cuv ienurirrenrnnnnns
‘Woodstock street, from Tasker, north...... vvveeerevveeennene.

Supply Mains.

Bainbridge street, from 16 feet 9 inches west of east house’
line of Broad, to Twenty-first......cccocvieniiniiinnnnnnnns !
Bainbridge street, ' from Twenty-first to Twenty-second...
Broad ﬁt}l;eet from south house line of bm’der a\unle,
01 L 0
South street, from 16 feet 9 inches west of east curb lmel
of and L SN !
Twenty-first street from Bainbridge to South................. i

Supply Connections.

Bambrulge street, from 36-inch main on Baiobridge, to
6-inch main on Fifteenth......c..cooviiiiiiirieniinniienenns :
Bainbridge street, from 36-inch main on Bainbridge, to
6-inch main on Sixteenth.....c.coiviiiviieiiiiiniininnennn,
Bainbridge street, from 3t-inch main on Bainbridge, to'
6-inch main on Seventeenth.......c..ccoocvivieiiiniininnne,
Bainbridge street, from 36-inch main on Bainbridge, to.
6-inch main on Eighteenth................. T, |

Size in
inches.

A O oS

—
(=

—

—
RO CSXxOOMSOD

.........

10
10
10
10

Distance
in feet.

18,267

3,200
144

336

46
336

4,452

16
16
16
17
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Street. Location,

. |

Supply Connections—Continued.

Bainbridge street, from 36-inch main on Bainbridge, to

6-inch main on Nineteenth.......ccccovvveeerenravnnennnnnnn.
Bainbridge street, from 30-inch main to 6-inch main on
Bainbridge, to west side of Twenty-first........ cerrennnee
Bainbridge street, south side, from 30-inch main on Broad,
to 6-inch main on east side Broad......cccceeeevunenen.....
Broad street, east side, from 30-inch main on Broad, to
. 16-inch main on South...........ccovvvrviraricnniinnnnnnnne.
Broad street, east side, from 30-inch main on Broad, to;
6-inch main on Fitzwater .................. everessensensenes
Broad street, east side, from 30-inch main on Brpad, to
6-inch main on Catharine.......cccccovveeiireiennnninnnnncns
Broad street, east side, from 30-inch main on Broad, to
6-inch main on Carpenter..........c.ceeeiieenieiirvennnne.
Twenty-second and South streets, 20-inch and 30-inch
dead ends connected........ccoviiniiiiiinniiiiiniiiineninnn,

Washington avenue, 14 feet east of east house line of
Second, from 10-inch pipe on south side of Washing-
ton avenue, to 10-inch on north side.......................

Fire-hydrant Connections.............ccoveereeivinieiessivennennnns

Size in
inches.

10

10
16
10
10
10

20
30

.........

Fire Connections ( private).

Twelfth street, west sidve, 56 feet 7 inches south of south

house line of Carpenter.......coo.uveiiruniiiieniiiiniarenens
For J. Williams & Son.

Supply connections (private).

Mifflin street, south side, 88 feet 8 inches west of west house
line of Broad, for St. Avnes’ Hospital.......cccooeen .. o0
Twelfth street, east side, 128 feet north of north house line(
of Washington avenue, for Campbell & Elliott.........
Twelfth street, east side. 144 feet north of north house line
of Reed, for new machine shop.........ccccuvvivunieicnanses |

Total...c.iuieiriiiiiiiiririeieniess soeernrecanenrenaons [reeeeenes

Distance
in feet.

19
18
200
237
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Street. Location.

Alaska street, from Seventh to Eighth.........

Almond street, from Swanson to Second................
Anita street, from Tenth to 330 feet west of Twelfth
Austin street, from Recd to Federal............... ceeeeeeneennens

Campbell street from Fitzwater to Sixth.
Carpenter street, from 10 feet 6 inches west of east curb
hne of Eleventh, webt ........................................

Elewnth street, west side. from Catharine to Fitzwater...
“  from Carpenter 1o 11 feet north of Thurlow
“ “  east side, from Reed to Curpenter
Harmony street, from Fourth to Fifth..................
Lafavette street, from Ninth to Tenth..
League street, from Ninetecnth west..
Manilla street, from Ninth to Tenth.....

“

...‘
....|
|

!

{

Marriott street, from Seventh to Ninth......... .
Marion street, from Front, west........ccceeee veviviriniennennen.
Milton street, from 11 feet 6 inches east of west curb lme'

of Pluenth L Y
Naylor street, from Austin to Eleventh.. .... ceut
Newton street, from Washington to (,.|rpenter K

Passvunk avenue, connections between OmLh plpe onr
‘Eighth, 13 feet 6 inches north of north house line; .
of Plover and 8-inch on Passyvunk avenue................

‘Pemberton street, from Eighteenth to Twenty-third..

Prime street, fmm Front, west....cooovieiiiiiinenanennnnn.

Reed street, norlh slde, frnm centre of I° ront east..

““

¢ west.
“ o I3

east....

“ south side,
[ “ oo [ “

“ from Tenth to Eleventh..................
Sidney street, from Federal to Ellsworth...

! Size in
"inches.

WWW WWWhWWhhtndah O RO WhW

O 0O b W 0O e

Distnnoe
in feet.

832
448
54

38
370
522

1,961
4-')0
446
372
446
900

32

29
270
435
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Street. Location.

inches.
. ~ ey
Pipe taken up—Continued. ‘
Sutherland street, from Christion to Queen..................... 3.
Thurlow street, from 10 feet east of west house line of |
Lleventh, West..ooiueee civviiiniiiiiiiii i 4
\Vashmgton avenue, north side, from Swanson tn Otsego... 4
south side, “ “ “ 4,
“ “  north side, from Front to Second...... ‘ { 2 i
. i
u “  south side, from Front, west............. 3
“ “  northside, from Moyamensing avenue ‘
to Third...coviveeiiiiiiin i, 4
“ “  south side, from Moyamensing avenue |
to Third........ccovmviiiiiiiininnnn. 4,
- 1,
6 I
0 {

Relaid.

Alaska street, from Seventh to Eighth................c..o...l. )
Almond street, from Swanson to Second...... ............. .
Anita street, from Tenth to 330 feet west of Twelfth...
Austin street, from Reed to Federal............cccouuuiene. .
Bohemia slreet from Fourth, east.......c..ccoeviiiiniiiinnnnns '
Broad street, east side, from 9 feet south of south house

line of South to 67 feet south of Rodman
Campbell street, from Fitzwater to Sixth.........cooeiiiiiin.
Carpenter street, from 10 feet 6 inches west of east curb‘

line of Fleventh WEHL. . eteireeeneneenen i eeeairaeeieanes 1
Dudley street, from 327 feet west of N inth, west..............
Eleventh street, east side, from Reed to 96 feet north of

10rth house 1ine of WHarton......eeveueeeever.esreeveerrens 1
Eleventh street, east side, from 96 feet north of north house

line of Wharton to Washington avenue................... 1
Eleventh st., east side, frotm Washington av. to Carpenter..
Eleventh street, west side, from Carpenter to 11 feet north

of 'l‘hnrlow ......................................................
Eleventh sireet, west side, from Catharine to Fltzwater "
Harmony street, from Fourth to Fifth.............c.ooooii. !
Lafayette street, from Ninth to Tenth.........ccceeeriruueernne

S oooocs

24

AP N O IO &

© Size in \ Distauce
in feet.

369

301
330
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Street. Location.

Relaid—Continued.

i
i
!
!

League street, from Nineteenth, West...........coecuviiennennnne.
Manilla street, from Ninth to Tenth...
Marriott street, from Seventh to Ninth... .
Marion street, from Front, west..........ccoorvurinnrianiennnnnen.
Milton street, from 11 feet 6 inches east of west curb line
of Eleventh, west......ccceeuviiiiuenieniiuniiiininiciecnnaneee.
Naylor street, from Austin to Eleventh........c...ccceeeernnnnen I
Newton street, from Washington avenue to Carpenter......
Passyunk avenue, from Marriott to Carpenter.................
“ connection (13 feet north of north
house line of Plover) between
6-inch on Eighth, and 8-inch on
Passyunk avenue.......ccuue ... |
Passyunk avenue, from Federal to Ellsworth.................. |
Pemberton street, from kighteenth to Twenty-third.........
Prime street, from Front, West......ceceureernecreeneeenenneaennnns
Reed street, from ‘Tenth to Eleventh....................
Reed street, north side, from Front, east and west..
Reed street, south side, from Front, east and west..
Sidney street, from Federal to Ellsworth.......
Stewart, from Manilla to Catharine....... .
Sutherland from Christian to Queen.......c.c.cceuvieiiiennaes ?
Thurlow street from 10 feet east of west curb line of Elev-,
enth, West......ccocoiviiiiit civiiiinii e !
Washin ton avenue, north slde, from 7 feet east of west
curb line of Swanson, west. ......... cccet o cecceceiennnes
Washington avenue, north side, from 157 feet east of west
curb line of Swanson to Otsego........ccccvvurivienriiennens
Washmgton avenue, south side, from Swanson to QOtsego...
north side, from Front to Second......
«“ south side, from Front, west.............
north slde, from Moyamensing avenue
to Third...coveueieniiicrneieiiinceennnens
“ south side, from Moyamensing avenue
to Third......ocooiiiiiiiiiiinne innenee.

U e
Towered. |

|

Twenty-ninth street, from east house line of Humumell, west.}

’

R o GSQG D N I HIROHID

DA IO

4

‘ Size in
inches.

Distance
in feet.

372

11
344
2,369
33
494
21
23
336
515
369
28

91
211
359
152
34
208

300-
13

16,925

485

152
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Street. Location. ! ?,:Zf,é: I;L'}::?
Raised.

Broad street, from 153 feet south of south house line of|
th, north.....ccoovueiiiiiiiiiiiiiiiiiiiiiiiini e e 30 144
Federal street, from centre of Twenty-first, east and west... 6 57
Gray’s Ferry road and Thirty-fourth to cross B. & O. tunnel| 20 184
Total.u.uerieeniiireriiiiniiiniiceretciecenreesenees s s 385

Cut off and abandoned.

Broad street, east side, from 9 feet south of south house line
of South to 67 feet south of south house line of Rodman| 30 116

Eleventh street, east side, from 3 feet north of south curb
line of Washington avenue, north........cccceuvuerunnnnnn 12 14

Front street, from 83 feet south of south house of Reed to
86 feet north of north house line of Reed................ 4 219
Passyunk avenue, from centre of Carpenter, nort . 3 267
P::{unk avenue, from Federal to Ellsworth.................. 4 333
Reed street, south side, from intersection of Front, east..... 4 23
“ « 3 3 " West.... 4 21
“ north side, ¢ “ “  east.... 3 25
“ u “ “ “  west.... 4 22

Washington avenue, south side, from centre of Swanson,
West........ srseeesrscetansancrsnessrrsnsrtsscussatonsretsrientssanens 4 29
Total...ccevuiiiiniiirinrinniirtncinneinienineensnnnne horvenen 1,074




|

, or feet

ﬂfm

ac

New pi

nothing to feet in the

Pipe used, but adding
ground.

[ Service mains
Supply maibs.....
Supply main counection,
Fire hydrant connections.
Fire conncetions (private)

Supply connections (private).............

. ( feet.......
Total.......... L pounds.

Repairs, general............ T
" new stops put in
Pipe taken up.
© relaid. ...
IFire hydrant connections relaid
| Pipe lowered
Y raised..

“ cut off and abandoned...
m ( feet.... ..
l Total........... - { pounds,
Total handled......{ fettorr-

REecapituraTioNn orF First DisTRICT.

< .
Size—Inches. g

i

ST TT T i
10 12 16 20 30 36 48 [l

490 268 |erveeererere)eerenreeens onene JOTUTY FOUURRTVRUO VI 18,267

. 3,290 336 4,452

1,094

. 18

. et eeensenessenans|eesrenrene . 287

18 | i 12,205 | 1,604 ’ 648 268 74 371 464 3,290 336 | 19,315

270 404 14027765 | 67,368 | 35,640 | 19,296 | 8,140 | 58,989 | 154,048 | 1,388,380 | 196,560 |2,382,159

S

0,009 | 14725 1,369

7,695 ,308 190 | 408 |.

115425 172,881 485,925 | 57,498 | 71,940 31,210 |133,79e .

—_ _\ L

. 1713 | 9,136 ‘ 26,930 2,973 19‘56 1,532 741 561 867 8200 | 336 | 56,

L 115,695 173584 888,()90 ‘124866 /107,580 | 110,304 s,uol 89,199 |2s7,a« 1,388,380 | 196,540 (3,490,842

081
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SecoND DISTRICT.

Comprising the Fifth, Sizth, Seventh, Fighth, Ninth, Tenth, Tuwenty-fourth, and

Twenty-seventh Wards.

Street. Location. ‘?;:;g: Il”n’t“.‘egfe
- |
Service Mains. |
Aliman (or Regent) from Forty-second to east house line
of FOrty-third......cccciveievnriniienieicnienninnnenniceennennes 6 488
Arch street, south side, from 31 feet east of west house i

line of Broad, west to dead end............... et vossennas P60 46
Aspen street, from DeKalb to Thirty-eighth.... | 6 | 211
Benkert street, from Warren, southwest................eeeeeuis .6 134
Bmgham court, from 263 feet north of north house hne| |

of Spruce, OTR. .. cvoveveeves cevverainrens sereseeeceeseeees 6 181
Brown street, from Thirty six-and-a-half to Thlrty-sevemm 6 | 202
Cherry street, from 4-inch main east stde of Broad, to 5, |

feet 6 inches West of 30-inch MAIN...........cecveern..... ‘ 6 l 19
DeKalb street, from Aspen, south.. ... cevvrrireeannnes e po6 14
Evans street, from north house line of summer, south....... 6 | 11
Fairmount avenue, from 2 feet west of centre of ()rlon, |

WEBL..eieniiiernirnnnrsnerenieroernnsentinerssrsseiaeernnssseesnne! 6 90
Fairmount avenue, from Forty-seventh to Forty-eighth..." 6 ' 347
Forty-fifth, from 9 feet north of centre of Merion avenue,' !

10 26 feet north of south house line of Wyalusing....' 6 349
Forty-seven-and-one-half (or Moss) street, from 351 feet |

south of Fairmount avenue, to Fairmount avenue...... 6 | 351
Forty-ninth street, from 400 fect northwest of Chester to! ;

sprmgheld AVEDUEC....cuvivrnniiatniernteieeiieeiaieerernnenns 6 i H8
Forty-ninth street, from P. W. & B. R. R. to 44 feet 2 |

inches uorthwest of centre of Paschall.. ................. } 6 244
Fifty-fifth street, north and south of centre of Melrose' 6 ! 24
Haverford avenue, from 4 feet west of west house line of |

Mantua avenue, @ast.........ocoueeenieniiiiniiniinireneanen. 6 ! 32
Inglis street, from dead end 351 feet east of centre of- .

Second, st .uuue.cieiiiieeneriiinen i e .6 25
Juniper street, from Spruce to South. ....... ....cooeeinnnn 6 ! 133
Linwood street, from 5 feet west of centre of Thirty-eighth, !

to Thlrts-nmth .................................................. 6 628
Mantua avenue, from IHaverford avenue to 341 feet 11 |

inches west of centre of Thirty-gecond..................... 6 1,021
Melrose (or Downing), from dead end, 276 feet west of. |

west house line of Fifty-fourth, to 12 feet west of |

centre of Fifty-fifth.....ccocoviiiiiiininiiiiiiiiiinnin. 6 261
Mt. Vernon, from Mantua avenue to 3 feet east of centre’ \

of Thirty-third.........ccoooiiiiiiiiiiiii s 6 650
Naudain street, from Twenty-first, west.............coeeeninnne. 6 13
Orion street, from dead end, 178 feet 6 inches north of I

north house line of Fairmount av enue, north........... 6 l 100
Paschall avenue, from Forty-ninth to east curb line of’

Fiftietho.cooooiviiiiiiii | 6 458
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N

\
iz
Street. Location. : isn o :: ?.i)"".::ﬁe
Service Mains—Continued.

Race street, from Twenty-third to St. David (B. & O0.).....; 6 259
Reno street, from Holly to Forty-second street............... 6 290

Sansom street, from 5 feet west of east curb line of Broad,
WEBL.eurer cueerererrensnsenonenessasesssnsnsenesssnracesrasssassoss 6 20

Springtield avenue, from 12 feet east of west house line of!
Forty-eighth to Forty-ninth........ccc..oocovviiinnnennnins 6 451

St. Bernard place, from Forty-ninth to 30 feet southeast of]
southeast house line of Springfield avenue............... 6 577
Struthers street, from Twelfth to Thirteenth.......... 6 446
Twenty-first, east and west of centre of Granville...........| 6 9
Thirty-second street, from Haverford to Mantua............ 6 660
Thirty-sixth-and-one-half street, from Aspen to Brown..., 6 413

Thirty-seventh street, from dead end, 20 feet south of
Brown, north....ccecieciiiiiiiiiniiiininciicnisinecnenn 6 21

Wallace street, from Thirty-second to 3 feet east of centre
of Thirty-third.......covcverieeesBoiiiiiiinniiiinniennnn. 6 406
Walnut street, from Twenty-fourth, west (B. & O.).. 6 47
Wiota street, from Spring Garden, south 6 124
T U URUR TN IR .| 10,183

Supply Mains.

Twenty-first street, from 17 feet north of centre of South,

to 40 feet south of centre of Vine.......eervvverrnnnenne. 48 5,268
Supply Main Connections.

Broad and Vine streets, between 30-inch main on Broad
and 12-inch on Vine.....cuceciiiiiiiiveiiiiniiinennniininnn 12 23
Broad and Race streets, between 30-inch main on Broad, 6 21
and 8-inch on Race........ccucevviiniiicirninrncineccnnnne. 8 8

Broad and Locust streets, between 30-inch main on Broad,
and 6-inch on Locust street.....ccc.oievveuieinininiianiennene 6 42

Broad and Spruce streets, between 30-inch main on Broad,
and 12-inch on Spruce....cou.veeevreiciiniiiiiiiiiiiieneanen, 12 45

Broad and Pine streets, between 30-inch main on Broad,
and 6-inch on Pine.....cc.ccovviviiiiiis ciiiiniiiniinn. 6 33
Broad and Lombard streets, between 30-inch main on 6 30
Broad, and 6-inch on Lombard..............c.ccev wuunie { 10 5
01 ) PN 207
Fire-hydrant connections.........c.ecuv..vevurerernnnrennneneennnnanns 6 1,172




. e — e —
Street. Location. iséz?;ei: 2::‘&2:?
Fire connections (private).
Hudson street, west side, 187 feet north of north house
line of Chestnut for Fidelity Trust Company........... 6 10
Market street, north ude, 165 feet east of east house lide 4 12
of Thnrty second, for Penna. R. R. Co..... ............ 6 9
Sansom street, south slde, 83 feet west of west house line
of Twelfth for Bailey, Banks & Biddle.................. 4 22
Total ...covvuiirenciireniinniiiieeiiiriiesieenncereiennnns | crennene _ 83
Motor Connections (private).
Seventh street, west side, 22 feet south of south house line
of Chestnut, for Press Co. (Limited)......c..cccounveanneee 4 11
Supply connections (private).
Bingham’s court, west side, 100 feet south of south house
line of Willing’s alley, for Penna. R. R. Co............ 4 7
Market street, south side, 168 feet west of west house line|
of Eleventh, for Girard Estate.....ccc.ccceevee vevennnenens 6 74
Walnut street, north side, 357 feet west of west house line
of Twenty-fourth......ccoiveuriiiinciciiiniiininiiienioninnnns 4 21
Woodland avenue, southeast slde, 127 feet west of curb
line of Fifty-ninth, for B. & O. R. R. Co................. 8 53
T U [PURN 155
Drains.
Broad street, east side, from 10 feet north of north house
line of Arch, 80Uth.......covvverniiiiieiiiiie e eeneaens 6 11
Fifty-second street, west side, 15 feet north of centre of'
Lancaster avenue..........cooicivueniiiieninnciriennnnineneene. 6 11
Market street, north side, 17 feet west of west house line
of Fourth...c.vivuviuiiiiiiiiiiiiiieiiiiiieisinninienenens 6 12
Market street, north side, 14 feet west of west house line
Oof Eleventh.....cooviuviiriviuniiiiiiniiniieiisininininoniinin 6 7
0
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i .
Street. Location. | is,::f“i: 2;";’;:“
45
17
6
12
907
5
94
6
8.
3
116
Pipe taken up.
Bedell place, from Cherry to Bissell.......cccoccuveurereernnens 3 136
Bingham’s court, from Spruce, north ............ 3 268.
Bissell street, from Bedell, west.............. 3 41
Carter street, from Second to Exchange place.. 3 336
Chester street, from Race to Vine.......coccevnee. 4 657
Clover street, from Eleventh to Thirteenth........cccvueeeee.. 4 890
Duponceau street, from Locust to Walnut.........ccceuneenee. 3 405
Exchange place, from Dock to Carter......c.ccoeevercenneinnnns 3 244
Filbert street, from Seventh to Eighth.......cccocoevvnnnneene. 4 396
Graff street, from Eleventh to Twelfth ...c.c..ccoiieeivanianis 3 446.
Gatzmer street, from Front to Second......ccecoeeeeuiiianinnnen 3 396.
Girard street, from Eleventh, west.......cccc.coviviiivaninnnnn.. 4 99
Griscom street, from 168 feet north of north house line of
Pine, north.......ccoevvciiiiiinie voriiiniininene e 3 72.
Tuglis street, from Second, east............. 3 296.
Jayne street, from Seventh to Eighth 3 437
Juniper street, from South to Budd.......cccccoeueen 3 1,169
Juniper street, from Spruce to Chestnut 3 1,370
Juniper street, from Arch to Vine.......cceeves ceveerreennnns 3 | 1,356
Lancaster avenue, from 24 feet west of centre of Fifty- i
second, west. 6 38
Lee street, from Eighteenth, west 3 285
Moravian street, from Sixteenth to Seventeenth 4 446
Morgan street, from Ninth to Eleventh...........c.c......... 3 842.
Schell street, from Vine to Maple........... 3 557
Sergeant street, from Ninth to Eleventh 3 | 792
Woodland avenue, from 508 feet west of Fifty-ninth, west.;] 12 228.
" T12,202
l_
|
| 99
i 10
383




i Size in | Distance

i inches.| in feet.

Street. Location.

Total.....oiviiiiiiniiimiiiiceiieeeeens sueenncenee]acennones 558

Relid. {
Bedell street, from Cherry to Bissell place........c...uuuvee.e. | 6 136
Bissell street, from Bedell, west........ . 6 41
Bingham’s court, from Spruce, north..............ccooeouiunnis , 6 298
Carter street, from Second, to 3 feet 6 inches west of centre
of Exchange place.......c.covvieiiiniiniininreniineeniinnnne. 6 336
Chester street, from Race to 8 feet north of centre of Vine.; 6 691
Clover street, from Eleventh to Thirteenth.................... ‘ 6 890
Duponceau street, from 18 fcet north of centre of Locust) .
to 13 feet south of centre of Walnut...............ouneeens ( 6 405
Exchange place, from 23 feet north of centre of Dock to,
CAIETenvereeaeresressserarssessseassenssesentssssasesersennns I 6 247
Filbert street, from Seventh to 7 feet east of centre of
Eighth oo | 6 445
Gatzmer street, from Front to Second...... 6 455
Girard street, from Eleventh, west.......... 6 99
Graft street, from Eleventh to Twelfth 6 444
Griscom street, from 168 feet north of north house line \
of Pine, north.........ccoevuiiins tiveninienniiini ennaeens 4 72
Inglis street, from Second, east.......... 6 352
Jayne street, from Seventh to Ei hth . 6 442
Juniper street, from South to Budd..................... ... 6 ‘ 1,022
Juniper street, from Spruce to 14 feet south of centre ¢f!
Chestnut .....ccuveviniiniiiniiiniiinienicrsneeeanen e | 6 1,492
Juniper street, from 12 feet north of centre of Arch to
ViNE oiiiiiieiiiiiiineiniiiieniirnircseraesietrresrnsaaeesnes 1 6 1,345
Lancaster avenue, from 24 feet west of centre of Fifty-!
8ECONU, WS eeuirrraninnirriaeenriereeerterarensenasesnnns ol 6 40
Lee street, from Eighteenth, west................... 6 l 315
Moravian street, from Sixteenth to Seventeenth. | 6 446
Morgan street, from Ninth to Eleventh........cccocevnunnnnnes 6 ‘ 891
Sergeant street, from Ninth to Eleventh........ccocucuuunn..i. ‘ 6 891
Schell street, from Vine to 4 feet 6 inches north of cemre‘
of Maple........coet vieeiiiiiiiiiiiiien e 6 558
Woodland avenue, from 508 feet west of Fifty-ninth, west ;
(B. & 0. R Ru)cerneicneicecntssccesiccen s v |12 ‘ 242
TOALc.uverreererreerereeerenreeesnecaesneesssaessnnens livvreenns L 12,595
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Street. Location. ﬁ:?h:.n Izl:t;;«:e
Relaid repairs..c.c.cvenereanennnns ceserassiaieennieniiaienas oo 4 6
R eeensssereenranns sorsnenee csrerternatareenenas 6 230
Total.ccuuieeniiiniiniiirnimninen civeeisegeesansnnserses]orranenns
Relaid fire-hydrant connections...........c..eeeevervenveveneeeansenns 6 493
Lowered. )
Arch street, east and west of centre of Twenty-first.........| 30 158
Franklin street, from 275 feet east of east house line of
Fifty-second, to Pear.......ccccciveiniiiniiiniiireniieneninnes 6 270
Franklin street, southeast side, southwest of Pear, fire- l
hydrant connection............cccceevrirnennniieesnnnieeiennas 6 . 10
Pine street, intersection of Broad ...........c.coevvueineinnnennn. 6 ' 8
Arch street, from 33 feet east of centre of Twenty-first, |
west (88 MAIN)...cccviruiiieiiiiriniiieisiareimnerieneriieans 16 | 74
Total...cveeniiiiiiiiiiiiiiiiiiiniiirr s e e i 520
Raised. ‘
Broad street, from 56 feet 8 inches north of north house I
line of South, NOFth...........iessverressrrmmersesesasennenn. 30 72
Woodland avenue, from 60 feet east of Fifty-ninth, west...| 12 | 564
Woodland avenue, from 37 feet west of Sixty-first, east |
(B.& O. R R)eveereniienciinninnii e 12 i 408

Shifted.
Twenty-firat street, from 12 feet north of north house line
of South, to 3 feet south of south house line of

Twenty-first street, trom 18 feet south of north house line
Lombard to % feet south of south house line of Pine..
Twenty-first street, from Granville to south curb line of

Twenty-first street, from 16 feet north of north house line
of Spruce to south curb line of Locust ..

Total....ciuriiiiiiiireiiieriieeieiieaenens
Cut off and abandoned.
Fire hvdrant connections
4“ “
43 {3




81

RECAPITULATION oF SECOND DISTRICT.

L81



138

THIRD DIsTRICT.

Comprising the Eleventh, Twelfth, Sixteenth, Seventeenth, Eighteenth, Nineteenth,
Twenty-third, Thirty-first, and part of the Twenty-fifth Wards.

Street. Location, ;:zﬁe‘: li):,"}::f?
Service Mains.
Almond street, from 6-inch main on southwest side of

York, to 6-inch main on northeast side........c.cc....... 6 57
Amber street, from Tioga s reet, south. 6 188
Aramingo street, from Almond to Commerce 6 446
Berks street, south side, from Fourth to Manor....... 6 302
Berks street, north side, from Orianna to Fourth.... 6 143
Blair street, from Norris to Bowers........ ccovuvenneet 6 175
Bley street, from Hull, northeast.......ccc.cceevruerencnireennee 6 206
Bowers street, from Blair to 8 feet northwest of the south-

east house line of Trenton avenue........cc.cevvveven wuvee 6 299
Bridge street, from 74 feet northwest of Young, northwest., 10 71
Bridge street, across Frankford Creek.......c.ceceverieenneneee. 12 164
Bridge street, from 12-inch, dead end, to Tacony road...... 10 1,200
Cambria street, from Sixth, West.......cc.oveuiieienniiiireenenns 6 145
Cedar street, from 4-inch main on southwest side, to 6-inch

main on northeast side of York street......c.c.ccecuvuuenes 6 54
Church street, from Garden to southeast house line of|

TEOTEE.. ceeuenrrunenriasenrensrnssssensaccroseosasrasansensssansans 6 1,897
Cope street, from Amber, €ast........ccc.eieenriieenceeninennennens 6 294
Collins street, northeast and southwest of 30-inch main on

Lehigh avenue.......ccoovviiiriiiiiieniiiiinniiiiciianinnnnenes 6 8
Edmund street, from Orthodox to 5 feet north of the south

house line of Margaretta........coeeeniunneiieniieciniinnnnes 6 578
Elizabeth street, from Jasper to Kenrington avenue........ 6 459
Emerald street, froth 30-inch to 6-inch main on northeast

side of Lehlgh BVENUE....urirerrensranirnssssncenssessossores 10 13
Emery street, from Ash to Buckius......cccooevvevrenciiinnnns 6 557
Fifth street, from south to north side of Lehigh avenue.. 6 68
Filmore street, from 27 feet north of south house. line of!

Lehigh avenue, north.......cccovveeriiiniciininiinnienenenns 6 63
Fourth street, from 28 feet north of south house line of]

Lehigh avenue, north.......cc..cuvvviviiiiiiiieininnenn, 6 68
Garden street, from Jenks to Bridge........cceeeereuernnnnnnne. 6 1,123
Gaul street, from 4-inch main on southwest side of York ’

to 6-inch main on northeast side of York....... cveeeeee 6 . . 54
Green, from Paul t0 Orchard.....ce.ceeeeienriieesivennenneeeenes 6 | 241
Hancock street, from 3 feet south of 36-inch main on

Lehigh avenue to 6 feet north..........ccceveeveervrennns. 6 } 9
Hazzard street, from 87 feet east of centre of Jasper to

Emerald......ccoviueiiiieriierieriiienrneeeeesenieeeennnnnens 6 | 342
Hedge street, from centre of Meadow, southwest........... 6 29
Hope street, from north curb line of Lehlgh avenne, south 6 22
Howard street, from 3 feet south of 36-inch main on‘

Lehigh avenue to 6-inch main, north side............... 6 12
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Rtreet. . Location.

Service Mains—Continued.

Huntingdon street, from Ninth to Germantown avenue..
Hutchinsgn street, from Tyson to Lehigh avenue............
Hutchinsdn street, from 121 feet south of centre of Silver
L0 SOMErSBEL....ccuvenititiiinieiinaies crrneeens cernrrieanrannes
Indiana street, from 527 feet east of Fourth to Fourth.....
James street, from Orthodox, northeast
James street, from Pratt to Taylor..........cccoeeiviiininnnnnnnn,
Jasper street, from 80 feet southwest of the northeast house
line of Lehlgh avenue, northeuast.........cco.uvveuvennneee.
Jasper street, from Madison avenue to Wellmgwn
Jenks street, from Garden to Richmond...
Kipp street, from Tusculum to Cambria........cceceereeiinnn.
Lawrence street, from Twenty-five feet north of south,
house line of Lehigh avenue, Dorth....ccccveiieeinnnee.
Lawrence street, from dead end, 145 feet north of northt
house line of Indiana to 12 fe.t north of south house\
line of Clearfield.......cc.ccceiviiiniiiiiiiiiiiiiiiieeenaeen
Leamy street, from 27 feet north of south house line of|
Lehigh avenue, north ..........................................
Leithgow street, from south side of Manor to Berks.........
Leithgow street, from Cambria to Indiana.....................
Madison avenue, from dead end, 325 feet west of Emerald
10 JASPET..cvtiereieieniisserrernunrernne it s et saraanans
Martha street, from 6 feet sonthwest of 30-inch main on
Lehigh avenue, northeast.............cocvviivuiiiniiinnns |
Meadow street, from southeast curb line of Cherry to!

Melrose, from centre of bridge, southwest............ . «ou.. ‘
Memphis street, from 4-inch main on southwest to 6-inch|
main on northeast side of YOrk.........coovovv vverseens
Memphis street, from 3 feet northenst of the southwest|
curb line of Lehigh avenue, northeast............ «....... 1
Mintzer street, from 18Y feet south of Brown to Brown...
Orchard street, from Richmond to Meadow... .
Orianna sireet, Somerset north to 69 feet somh of sonth;

house line of (671111 1] o 7 VPP [

Orianna street, from Indiana, south...................
Orkney street, from Lehigh avenue to Somerset
Palethorp street, from 3 feet south of 36-inch main on|
Lehigh avenue to 6 feet north..........c.ceeveiennns |
Reynolds street, from Garden to Richmond...
Russell street, from Kensington avenue, east.. .
Salmon street, from Ash to Buckius......... .....coeeeene. |
Sepviva street, from 6-inch muain on southwest side of.
York to 6-inch main on northeast side.......... .........
Sepviva street, from 12 fect northeast of southwest curbw
line of Lehlgh avenue, northezst to 30-inch main..
Sepviva street, from 17 feet northeast of southwest house
line of Tioga, northeast............ccccovvieiiiiiiiiinnnn, |
Silver street, from Hutchinson to (rermantown avenue.....|

1

Size in

inches.

bt
oo a4 o oo o D OO OO oS

(=

S A D SO TS oSO

Distance
in feet.

532.
858.

342.

327
954 -

69

424
327

68.

367
63
406.
554
110
12

391
22

189
518

458

16-
555

398
324
546
51
6

26
74
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- Street. Location. Pg’c’%g ?ﬁ.‘e:fe
Service Mains—Continued.
Third, from 25 feet north of south house line of Lehigh
avenue, NOTth....cciciiiiieiiiininiiiininiiiiienieienniiennen 6 ,
‘Thompson street, from 6 inch main, southwest side, to 6-
inch main on northeast side of YOrke..........ocrveeune. I 6 54
Thompson street, from Buckins to Ash.......ccccuverinneninnnns ] 507
Tioga street, southwest side, from Agate to Sepviva ........ 6 772
‘Tioga street, from Bepviva to Waterloo...........c.ceevennene 6 372
Trenton avenue, northwest side, from 6 feet 6 inches north-
east of southwest curb of Lehigh avenue, northeast.... 6 28
‘Tulip street, from 9 feet north of south curb line of Lehigh
avenue, NOrtheast......ccevee vreerreiiiierernnirenerecneononns 6 10
‘Tyson street, from Eighth to 5 feet east of east house line
of Ninth.ovveiriiiiireiiiiiniiiiiiiiiiiiiniceeeeein, 6 316
Washington street, from Bridge to Church.... .| 10 284
Wellington street, from Jasper to Kensington avenue | 6 582
‘Wensley street, from Kensington avenue, southeast.........;, 6 537
William street, from Ash t0 CRUFCH......suveevreeessorrons 1J 8 187
Willow street, from Harrison to 254 feet northeast o
northeast house line of Wakeling.........coveerrerveserennes e 803
Total.coueuieniiieruininiiiiiieiieniirerineneneeveniennnslioserenns 23,947
* NoTE.—12-inch main (submerged) across Frankford creek, par-
allel with Bridge street, on northwest side.
Supply Mains.
Amber street, from Morris to Lehigh avenue.................. 10 3,834
Cedar street, southeast side, from 6 feet northeast of the
southwest curb line of Lehigh avenue, northeast...... 10 28
Emerald street, from Otis to Lehigh avenue 12 3,128
‘Gaul street, from Otis to Huntingdon........... 10 2,449
Lehigh avenue, south side, from fifty-one feet east of|
centre of Cedar, to Frankford avenue...........cccceeuuns 30 2,284
Lehigh avenue, north side, from Frankford avenue to 24
feet east of east house line of Kensington avenue.....| 30 1,282
Lehigh avenue, north side, from 24 feet east of east house
line of Kensington avenue, to 28 feet west of west
house line of American.......cccccvuuvueviirnncrnnecnnnnenes 36 3,208
‘Tulip street, from Otis to Lehigh avenue...................... 12 3,214
Total.....cvveriereriieernsernnninreimenns sevresereascenee ceseenas| 19,427
Supply main connections.
Huntingdon street, east and west of 18-inch main on Sixth lg '115’)




Street. Location.

Supply main connections—Continued.

Otis street, northwest side of Girarl avenue, between 36-
inch main on Otis and 4-inch on Girard avenue........
Otis street, southeast side of Girard avenue, between 36-
inch main on Otis and 4-inch on Girard avenue........
Otis and Thompson streets, between 36-inch main on Otis
and 6-inch on Thompson....... ce.eeeerirniniiiiiiinnne.
Otis street and southwest side of Moyer, betwee:
main on Otis and 4-inch main on Moyer
Otis street andsouthwest side of Belgrade, between 36-inch
main on Otis and 6-inch main on Bel €0niininennnnns
Otis street and southwest side of Cedar, between 36-inch
main on Otis and 6-inch main on Cedar .................
Otis and Memphis streets, between 36-inch main on Otis
and 6-inch main on Memphis......c.coeeiverrvniivnencnee
Otis and Tulip streets, between 36-inch main on Otis and
6-inch main on Tulip.....ccoecuiiiiiiiiniiniiinireininiienn.
Otis and Sepviva streets, east side, between 36-inch main
on Otis and 6-inch main on Sepviva.......ccceevnuernneee
Otis and Sepviva streets, west side, between 36-inch main
on Otis and 6-inch main on Sepviva..........cecuvuan..
Otis and Frankford avenue, between 36-inch main on Otis
and 10-inch on Frankford avenue............ccococunennnn.

[= TN - )

—
(=]

Otis and Blair streets, between 36-inch main on Otis and
6-inch main on Blair........c.cocovuniniiiieiiiieennannnn, I
Otis street and northwest side of Trenton avenue, between:
36-inch main on Otis and 4-inch main on Trenton av.!
Otis and Holman streets, between 36-inch main on Otis
aud 6-inch main on Holman...... ..... tererererseeeneians |
Otis street and routhwest side of Amber, between 36-inch!
main on Otis and 6-inch main on Amber.................
Otis and Coral streets, between 36-inch main on Otis and!
6-inch main on Coril....c..civiieiriiiiinnieneniiees coe cons |
Otis and Emerald streets, between 36-inch main on Otis
- and 6-inch main on Emerald.......c.cccoeuuvivvinninnnn.
Susquehanna uvenue and Howard street, between 36-inch
main on Susquehanna av. and 6-inch main on Howard
Susquehanna avenue and Hancock street, between 36-inch
main on Snsquehanna av. and 6-inch main on Hancock

Five conneetions (private).

Emerald street, west side, 52 feet south of south house line
of Adams, for Firth, Foster & Co.....ccevvvvrrunnenas

b

—
OO & OO O O

——
—

Distance
in feet.

— - s QR
W O PO TRNWONTW

31
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i
Street. Location. {sniz;g' I{;‘r'e';te
Fire connections ( private)—Continued. ‘
Fillinore street, east side, 199 feet north of north housei
line of Lehigh 8VenUe. .....comvvverueeversrsessnesnseenns boog 18
Front street, east side, 194 feet north of northwest house'
line of jasper ................................................... ‘ 4 20
Lehigh avenue, north side, 80 feet east of east house hneJ
of Fillmore, for John Bromley & Son .................... 4 14
Leithgow street, east side, 170 feet north of north house!
line of Cambrla, for Stead & Miller...........cueeeuneeenn. 4 10
Paal street, east side, 25 feet 6 inches north of north house'
line of Meadow, for Charles Shaw.......ccccucievneennnns 4 22
Somerset street, north side, 82 feet west of west house line
of Seventh, for John Blood P2 O T TS 4 19
Total.ceeuiniiiiiiiiiiiiiii it rerencerees canerenes 134
‘ [
Supply connections (pitvate). ’
Delaware avenue, east side, 367 feet south of south house( 4 39
line of Laurel, for Baltimore and Ohio Railroad Co... 6 12
TOtAL.vvvversereneeeeeesseararseresrssesensenssssnssns — ‘. 51
_— ___-_.\_—Y
Drains. ‘ i
Lehigh avenue, south side, 12 feet southeast of southeast: (
curb line of Cedar............ cvveeiieieiiiiiiiiieinienianee. 6 18

Repairs, new stops put M...u.e.eiveeneiieniuiuesiereriennenieesinnan. ! 6 250

Pipe taken up. ‘

American street, east side, from Jeflerson, south............ ‘ 4 10¢

“ * west side, from Jeflerson to Master. 4 453
Belrose street, from centre of Noble, south... . 1 25
Bodine street, from Oxford to Columbia avenue .............. 4 531
Bridge street, from Washington to 74 feet west of Young..' 6 2562
(irard avenue, south side, between Front and Lawrence... 4| 985



Street. Location.

|
|
Pipe taken vp—Continued. !
I

Hazzard street, from Jasper, €ast.......cco.ceeririnieniiennnanens
Trenton avenue, southeast side, from 16 feet northeast of
southwest curb line of Lehigh avenue, northeast......

" Pipe Relaid.
Amencan street, east side, from J eﬂerson to Master........
west ‘¢ * O !
Belrose street, from Noble, south........... P, .|

Bodine street, from ()xford to Columbeia av enue
Bridge street, from northwest curb line of \\'&shmzton to

144 feet west of west house line of Young....... [
(nrard avenue, south side, from Front to Third......

“ south side, from Third to Lawrence........

Hauard street, from centre of Jasper, east............ ........

Richmond street, from 33 feet southwest of southwest
house line of Tioga to 5 feet north of centre of Wheat
Sheaf lane.....c... cooveis viviiiiiiiiiii

Trenton avenue, southeast side, from 16 feet northeast of
of southwest curb line of Lehigh avenue, northeast....

Relaid Fire-hydrant Connections.

Cut off and Abandoned. . ‘

American street, east side, from 106 feet 9 inches sonth of
south house line of Jetterson to \la~te ...................
Girard avenue, south side, between Front and Lawrence..

Fire-hydrant Connections Cut and Abandoned.

i
|
|

7
| Size in | ! Distance
[ incbea

in feet.

453
453
17
531
252
1,381
721
87

3,168

1,465



REcCAPITULATION OF THIRD DISTRICT.
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FourtH DISTRICT,

Comprising the Thirteenth, Fourteenth, Ffteenth, Twenteth, partq/' Thwenty-eighth,

and part of Twmly-nmth Wards.

Street. Location.

Service Mains.

Arizona street, from Twenty-seventh east.......c..ceuueene...
Bertha street, from Carlisle to Fifteenth ............
Bouvier street, from Montgomery avenue north ..
Burns street, from Brown to Parrish .................
Caroline street, from dead end 20 feet 6 inches south of]
Centre of Herman north.....cceeeieiienen veniivivniiinnnnns i
Clarence street, from Twenty-sixth to Twenty-seventh.....|
Corinthian avenue, from South College avenue south.....
Diamond street, south side, from Seventeenth to Eighteeath
Diamond street, from 23 feet east of east house line of]

Uber to Twentieth ....cccciviiveviiiiniiieiiiiennennriieenans
Diamond street, from Crosky to Twenty-third ....
Dover street, from York to Herman..................
Eighteenth street, from dead end 50 feet south of south

house line of Diamond NOrth............eeveeeeeeennne.
Fifteenth street, from Dauphin to Cumberland...............
Fontaine street, from west house line of Nineteenth to

Twentieth .......ccoeuieniiiniiiiiiiiiiiiiiiiiernirnn e
Girard avenue, from Thirty-first west...........
Gratz street, from Berks to Norris........c.ocveiieiiniieninnan.

Herman street, from Twenty-sixth to Twenty-seventh.. ...
Herman street, from Twenty-ninth to Thirty-first.....

Kay street, from Carlisle to Fifteenth.......c.ccccuvoennnins
Keith street, from Columbia avenue to Montgomery avenue
North (.ollege avenue, from Twenty-first east.................
Page street, from 6 feet east of east house line of Nine-
teenth to Twentieth.........cccociiiiiiiinrieniiieniiiieeeennen
Page street, from Twentv-ninth west......
Park avenue, from Cumberland south................
Perot street, from Twenty-fifth to Twenty-sixth
Philadelphia street, from Dauphin north............c.c.cceuut
Poplar street, from 148 fect west of west house line of Thir-
tieth West......ooiiiiiiiiiiiiiiien e e e
Richfield street, from Twelfth to Thirteenth..
Ringgold street, from Berks to Taylor........cc.coivivvivnnanne
South College avenue, from Twentieth to Corinthian ave-
D@ .evn.iveerransieierrsoiisnes sorssueresnnssnsisnesssanssisersonns
Stillman street, from Columbia avenue to Montgomery
BVENUC ...orurniirrneirnees severnnanes

Taylor street, from Brown to Parrish...
Taylor street, from Berks north, then east to Twe

FOUTLR eviviieiiiiiierincerariienrertirens eerearaereanenceniannns
Thirtieth street, from dead end 24 feet 6 inches south of
centre of IIerman | 17) 21 1 SOOI

| Size in
] inches.

o
D AN D A OO BOIIAIIROI AT T OO OS>

12

Distance
in feet.

226

553

102
437

414

276
457

567
390

535
25



Street. Location. size in | Distanco

inohes.| in feet.
Service Mains—Continued. l
Thirty-first street, from 12-inch stop northeast side of }

Ridge avenue to Dauphin..........ccccovuururnrinnnnciennnne I 6 736
Thirty-first street, from Dakota to Herman .................. 6 160
Thirty-second street, from 12-inch stop northeast side oﬂ

Ridge avenue to Dauphin.......ccccooeeuiiiiiirinnniannnnnee 6 325
Thomas avenue, from York north 6 192
Twenty-eighth street, from Master south 6 132

- Twenty-first street, from North College avenue north...... | 6 4
Twenty-sixth street, from Sedgely to York ..... 6 1,057
Twenty-sixth street, from Blddle to Callowhill... 6 146
Walter street, from Twenty-ninth to Thirtieth... 6 464
‘Warnock street, from Diamond north............... ‘ 6 | 174
Wilt street, from Nineteenth to Uber.......... 6 228
York street, from Sedgely to Twenty-fourth.................. 6! 283

Ot ve v veeen +eeeeeerereeseeseesene evesesemssesens — | 15,570
| (

— —— —_—— — - p— — — ; ‘I —
Supp!y Mains. 1 |
Twenty-second street, from 25 feet south of south house, |

line of Poplar 10 HATCuuverre voverercncerecsseveusnsesenens 48 1,240
Hare street, from Twenty-second to Twenty-fourth......... 48 807
'l‘wenty-fourth strect, from Hare to 98 feet north of north’

house line of IFairmount avenue.........cccorvrerenninnnes 48 354

Twenty-fourth street, from 98 feet north of north house,
line of Fairmount avenue to Spring Garden (B. & O.)r 48 1,236
Twenty-fourth street, from Spring Garden to Hamllu)n{
(B. & Ottt e e e 36 501

Twenty-fourth street, from Hamilton to Callowhill(B.&0.), 20 380
Twenty-first strect, from 25 feet south of south house lmel
of Vine to ® Spnng Garden ...coooviuiiieniiiniieniniinenenn ! 48 1,698
Spring Garden street, from T wenty-first to Twenty-fourth 48 1,306
Spring Garden street, from Twenty-fourth to Twenty -ﬁlth |
(Bo @ O)icviiiiiiniiiiiiiie e s 48 | 398
Twenty-fifth street, east side, from 48 feet south of north
house line of Spring Garden north (B. & O.)........... I 30 \ 27
Y PPN | 7,947
Pumping Mains. *
Parrish street, from 8 feet 10 inches west of west house |
line of Twenty-fourth to 11 feet 6 inches west of east !
housge line of Twenty-sixth..coovciniiiiiiiii.. 48 856
Twenty-sixth street, from Parrish to Poplar.... ............. 48 ﬁ 446
Poplar street, from Twenty-sixth to 108 feet west of west
house line of Thirtieth 48 ' 1,592
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Street. Location.

Size in
inches.

Supply Main Connections.

Corinthian Reservoir, Twenty-second street, from 48-inch
. main 162 feet north of north house line of Parrish east

Corinthian Reservoir, Poplar street, from 48-inch main on
Twenty-second east t0 ReServoir ....cceeeververseneeceensss
Fairmount Reservoir, Spring Garden street, from 48-inch
main east of Twenty-fifth west (B. & O.)....ccuevuuvrens
Fairmount Reservoir, Spring Garden street, from 86-inch
main southeast corner of Reservoir (B & O.).............
Spring Garden and Twenty-fifth streets, east side, connect-
ing 20-inch with 48-inch main (B. & O.) ....c...cceceuuee.
Spring Garden and Twenty-fourth streets, west side, con-
necting 48-inch with 48-inch main (B. & O.)...........
Spring Gardea and Twenty-fourth streets, east side, con-
necting 20-inch with 48-inch main (B. & O.) ............
Spring Garden street, south side, from 22-inch main of
Pennsylvania avenue to 6-inch main of Twenty-third
Twenty-fourth and Hamilton streets, connecting 30-inch
with 36-inch main on Twenty-fourth.........ccc.cceeueeee
Twenty-fourth street and Pennsylvania avenue, connect-
ing 22-inch with 48-inch main on Twenty-fourth.. ...
Twenty-fourth street and Fairmount avenue, connecting
48-inch main on Twenty-fourth.........cccccviivennnninan.
Twenty-fourth street, east side, from Fairmount avenue
south, connecting 48-inch with 48-inch main on
Twenty-fourth ......oceviviviiiiiiiiiiiiiinin ..
Twenty-second street, eastside, 140 feet north of north
curb line of Parrish, connecting 30-inch main with
30-inch reservoir connection........ ..ccovueeiiunes vevnnnne
Twenty-second street, 47 feet 4 inches south of south
house line of Poplar, connecting 48-inch main with
30-inch main on Twenty-second.........cevveveiieinireinens
Twenty-second street, 37 feet 9 inches south of south
house line of Poplar, connecting 48-inch main with
48-inch main on g’oplar 13 - S

Flire hydrant connections.........cceeovvivevriverenininnnieen avveeens

Fire connections (private).
Callowhill street, southwest side, 207 feet northwest of]

Twenty-tifth, for Beswick & Kay....cccooooieiiiiiii,
Girard avenue, north side, 61 feet east of east house line of]

Hutchinson, for Girard Avenue Market Company.....

30
36
20
30
20

20

30

36

30

30

Distance
in feet.

20
327

261
384

54
54
74
33
43
32
32

112

23



Street Location i is;:% é: I:::'?;?
Fire eonnections (private)—Continued. '
Hamilton street, north side, 182 feet east of east house|
line of Nineteenth, for John C. Graham.................. 14
Montgomery avenue, south side, 84 feet west of west house‘
line of Ninth, for Sullivan & Son.......cccucevvrerennnenn. 13
TOtahuvvuarseseseeeserssnssessensensesssssssessnsnssanes ! ......... T
———— |
Supply connections (private). | ;
Fairmount Park, southwest of B. and O. tunnel, from 30-‘ |
inch main to Fairmount avenue........c.c.ccvvveniiene e 6 ] 211
Fairmount Park, west of Fairmount aveuue entrance...... 4 12
Twenty-sevemh st.reet, east side, 10 feet south of south \
house line of Master to supply hydrant, for Publici |
Bath | 4 16
..... freeserens 239
. el e
Fairmount Reservoir.......ccoceuveiniiniiniicienes cornnvnininnnenn. i { 8 33
12 20
Girard avenue, 18 feet east of west house line of Frnnk]in,‘
from 12-inch Main.......ccoiviiiiiieiinieiiiiinnnnien, \ 6 8
Master street, northeast corner of Twenty-sixth, from
Fourth District Office...cccccuviiiicacirienreniene coenvenenns | 4 24
Twenty-first street, northwest corner of Vine, from fire!
hydrant.....c.coooiviiiiiiiiinnei e e l 6 14
Twenty-first and Callowhill streets...........ccooevvenvinennenn. | é %
Twenty-second street, southeast corner of Brown, from
Water Department PIOPEItY .couueenniunniinevennsannrancenns 4 46
Twenty-fourth street, 22 feet north of north house line,
of Callowhill, from 20-inch MAIN..eu....vr.crvveorreeen.. ' 12 12
Thirty-third street, south of Master..........ccccoceinin. 6 81
Spring Garden street, east house lipe of Twenty-fifth, from\
20-inch MAIN...cciietreiiiiiri e | 6 18




I g ‘
Size in  Distance
Street. Location. inches. fu feet.

“ @ 3
4" « “w
Y3 13 “
Total.ceiveniiiiiiiiiiiniineenieeere :
i
P.pe taken up. |

i
!
Biddle street, from Twenty-third to east house line of !
|
|
|

Twenty-ﬁl'th (B.and O)ueeivriimenneiniiiiiiiiiiinciienneens i 4 852
Biddle street, from east to west side of Twenty-tifth (B

AN OL) ettt e 4 67
Brandy wine street, from Taylor to Twenty-fifth (B. and O.) 4 180
Callowhill street, "from east to west side of Twenty-ﬁfth _f 6 65

(B.and O.) e ra e rr e 20 . 45
Fairmount avenue, from east and west of Pennsvhamw | 6 ‘ 90

avenue (B. and O.)...c..ceveeveerieieeiriveiereeeeesvereeenns 48! 230
Garden street, from Vine to Buttonwood (B. and O.).......! 3 1,308
Green street, from east to west side of Twenty-fifth (B. !

and O.)....... O U PR 22 75
Hamilton street, from east to west side of Twenty-fifth (B |

ANA OL)ueieniiiiiiriniieirieecernienn seceenireaiiersnenseernescenns 6 64
Hare street, from Twenty-second to Twenty-third............ 4 334
Hare street, from Twenty-third to Twenty-fourth... 6 454
Hare street from Twenty-fourth to Twenty-fifth............. 4 441
Linn street, from Twenty-second to Twenty-fourth.......... 4 907
Ringgold street, from Hare to BroWn...co.veeeeeeveueee 4 454
Shamokin street, from Twenty-third east...........ccocuveeenns ! 4 300
Spring Garden street north side, from Twenty-third to!

Twenty-fifth......cooviiiiiiiiiiiniiiiin i 4 936
Spring Garden street, south side, from Twenty-third to

Twenty-fifth . ..coocvirniiiiiiiiiiniiiniiiiie 4 937
Spring Garden street, intersection of Pennsylvania ave.. 22 33
Spring Garden Pumping Station ........ccovvveenniiiniiiunnnnn. : gg g
Taylor street, from Hare to Brown........... ! 4 490
Thirty-third street, intersection of Thompson... 430 8
Thirty-third street, intersection of Master...................... 30 17
Twenty-fifth atreet, from Hamilton to Fairmount Reser-‘

FOIT . v vvereerarrers neeessseseerseesresesnessssesses ressesenonnessnne. 30 350
Twenty-fifth street, from Callowhill to Pennsylvania ave..! 6 1,275
Twenty-sixth street, from Callowhill to Biddle............... | 20 110
Wood street, from Rldue avenue to Tenth.......c..oc..e.eee. 3 . 216
Wood street, from Eleventh to 18 feet west of east house

line of Broad

Total.ccveiutieincrainiiiiin i e
|
Pipe taken up on fire hydrant connections......... «o.ooevevvannnes i 4 67
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Street. Location.
I

Pipe relaid. 1

Biddle street, from Twenty-third to east house line of
TWEDY-fth.eervresrreerserssresnsarssenes sesseessnrsersenrenns |
Biddle street, from east to west house line of Twenty-fifth,|

h to Hami]ton,

(B. & O.) ciiieuniiiiiinniiniieneieicetrei e eee s ereaens I
Callowhill street, intersection of Hamilton (B. & 0.)....... :
Fairmount avenue, from 162 feet west of west house line,

of Twenty-fifth, west (B. & O.).cccuvrcinvniivnniirinnnnnen. |
Garden street, from Vine to Buttonwood...........coswrreooe: !
Girard avenue, south side, from Eighth to ten feet west of|

east house line of Ninth.......coveeiviveniiiiniiiiiniiiannen,

Girard avenue, north side, 18 feet east of east house line
of Eighth to Tenth....c.ccocciiiiiiiiiiiuninniiiiiinninninane,
Hamilton street, from east to west house line of Twenty-
fifth (B. &. Lo X O .
Hare street, from Twenty-second to Twenty-four
Hare street, from Twenty-fourth to Twenty-fifih...........
Linn street, from Twenty-second to Twenty-fourth.......... |
Ringgold street, from Hare to Brown...........cocovuvivennnnns i
Shamokin street, 127 feet west of Twenty-second to.
Twenty-third .....................................................
Spring Garden street, north side, intersection of Pennsyl-|
VANIB BVENUEC..cevuiee tierireriiniersiteeirmcaeensesivensas
Spring Garden street, from east to west side of Twent_v-l
fifth (B. & O.)ceeeiiuiiiiiinniiiiiiniinieiinire e
Spring Garden street, from east to west side of Twenty-|
fifth (B. & O.)ceeueiuriirrinniiinnniiiincneennieerenninen
Spring Garden street, north side, from west side of Twenty-

Girard avenue, south side, from Tenth to Broad.............. :
[

third to Twenty-fifth street........ccccouvvevniennrinniiinaen.
Spring Garden street, south side, from Twenty-third to
11 feet west of east house line of Twenty-fifth..........
Taylor street, from Hare to Brown..........cccoovuiiviinnnen. i

Twenty-fifth street, from Callowhill, north,
Twenty-fifth strect, west side, from Hamilton to Biddle....
Wood street, from Ridge avenue to Tenth.....................
Wood street, from 3 feet cast of west house line of Eleventh,,

£0 BIOAG.veceeusveereesrereseesesssessessmssesssnssssesssseeneas |

Twenty-second street, from Brown, south........ ‘

Size in | Distance
inches. | in feet.

—

C3

S oI & O:d OB S & O

74
780

786-
451
98
9,
243
244

1,441

Relaid fire hydrt:ﬂ COMMECLIONE . evenrernennaranrrnnreeernesanneeinselenannans | 195
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|

Street. Location. ﬁi:gé:’ ]i)::'a‘;:‘e
Pipe lowered.
Biddle street, from Twenty-fifth, west...............oevermenn... 6 417
Spring Garden street, from Taylor, east....................eu.. 20 111
Spring Garden street, intersection of Pennsylvania avenue | 22 33
wenty-first street, from Callowhill, north............. everens 20 107
Total.ccuuireeriiiiiiinriiiriiiiiieeniniiareesenenneene [oriirenns 668
Pipe raised.
Callowhill street, from Twenty-second, east (gas-pipe)...... 12 | 124
Hamilton street, from Twenty fifth, east (B. & O.)........... 6 | 114
Hamilton street, from Twenty-fifth, west (B. & O.)......... 6 125
Poplar street, intersection of Twenty-seventh (gas-pipe)... 4 25
Poplar street, intersection of Twenty-seventh (gas-pipe)... 8 140
Twenty-second street, from 167 feet north of Parrish, north| 30 94
TOal.coocneusneserrnssssecssessenseesensssessssscsnens srvennens 622
Pipe shifted.
Twenty-second street, from Brown, north (gas-pipe)........ 3 325
- -I
Pipe cut off and abandoned., |
Callowhill street, from Twenty-fourth to Twenty-fifth...... 6 425
Callowhill street, from Twenty-fifth, west............... . 6 144
Callowhill street, from Twenty-fourth to Twenty-fifth......] 20 435
Callowhill street, from Twenty-fifth, west.......cocceeeurrnns 20 5650
Girard avenue, south side, from Tenth to Broad... 4 1,946
Girard avenue, south side, from Eighth to Ninth............ 4 198
Girard avenue, north side, 18 feet east of east house line '
of Eighth, to Tenth........ccooeeuviveivennnees ooe Cereeeeneens 4 778
Hamilton street, from Twenty-fourth to Twenty-fifth....... 30 : 425
TOtal.c.ceviinnreriiniiriiieniennreeesnensceeee e ecreeene | 4,901




REecAPITULATION oF Fourtrn DisTrricr.
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MANAYUNK DisTrICT,

Comprising the Twerdy ~first and part of the Twenly-ezr/hth Wards.

Size in Distance

Street. Location. inchea.  in feet.

Service Mains. J

Abbotsford avenue, from Queen lane, ncrtheast.............. 6 24
Centre street, from northeast curb line of Clay to Webster.. 6 . 275
Chestnut street. from Leverington to Ripka..........cccueue, 6 312
Conarroe street, from northeast house line of Manayunk |
avenue, northeast.......cccoe.oeuuennnnn.. eeereeeereer , 6 314
Cotton street, from Main, southwest. . 6 96
Cresson street, from Queen, southeast...... ceeaernees . 6 18
Cresson street, northeast side, from Penn to Cedar.......... 6 349
Ciesson street, northeast side, from Adams, southeast...... 6" 277
Division street, from Jeflerson to Mt. Vernon............... . 6 | 312
Fleeson street, 'from Ridge avenue, southwest. . 6 392
Harrison street, from Oak t0 Gay .....ceuee.... . 6 195
Jackson street, from Main to Baker........cococvvinneninnnn. .. 6 366
Leverington avenue, from Mansion avenue “to 12 feet !
sonthwest of centre of Chestnut.........c.cvuevnenernnnee 6 ' 452
Markle street, from dead end 55 feet northeast of north- )
east house line of Tcrrace, northeast....ccccveuveenennnes 6 67
Markle street, from 223 feet southeast of olher Markle !
street, uoulheast then northeast to southwest house
line of Mnna_vunk AVENNE....ccuv cervineennn ceeeeraranes (] 177
Mzt. Vernon street, from Division, northeast. 6 201
Ogle street, from dead end 241 feet 6 inches northwest of
nocthwest house line of Fountain, northwest............ [ 265
Queen lane, from dead end 401 feet 3 inches northeast of
Thirty-fitth to northeast house line of Thirty-fourth.. 6! 341
Queen street, from 7 feet southwest of southwest house
line of Cann nnrtheast ....... oot ereratar s e eeeaan 6 208
Ripka avenue, from Mansion avenue to 12 feet northeast of
southwest house line of Hamilton.........cc....ooooeaee. 6 220
Rochelle street, from dead end 549 feet 6 inches north-
east of Manayunk avenue, northeast...........cceeeeeee. 6 96
Smick street, from Leverington to Ripka......ccccoeeeeeeees 6 309
Sumac street, tfrom dead end 267 feet northea.st of Righter
w southwest house line of Wetherill...........o.......... 6 184
Sunnyside street, from Thirty-fifth, northeast. 6 522
Thompson street, from Oak to Gay......... ..... 6 195
Thirty-fifth street, from Fairview, northwest..... 6 154
Thirtvy-tifth street, from Queen lane, southeast 6 2005
W ebster street, from Green lane to Centre......ccveenveennens 6 300
TOtal.eieeiiee e ceveereecee e s e ree e eeaaraes s eerens 6,826
NoTE.--Omitled in Annual Report for 1484 :
Mitchell street, from Leverington to Roxborough........... 6 589

S 20
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Street. Location. '?L’c%g 2‘:‘;‘;?
- e - — — —_— —_ ——— .- — ~_——| —_—
| i
Fire-hydrant Connections................. teeerenees crtaenesearnnoions i 6 160
¢ g
Fire Connections ( private). i |
| |
Cotton street, east side, 76 feet southwest of southwest
house line of Main, for Sevill Schofield, Son & Co... 6 12
River road, northeast side, 296 feet southwest of southwest
house line of Washmgbon, for F. S. and Rosalie
Des Bond......ovueverenieeniiiiiniiieiiinniinieieniienenn. 4 22
TOtal.cuvcerireeeresrnesssecnsseaenseaaessssressees ‘ ......... \ 34
Supply Connections ( private).
Ridge avenue, northeast side, 450 feet northwest of north-
west house line of Scott’s lane, for John & James
DObBON. ccceitiiiiiiiiiren ittt e eeesan e e e sene | 4 36
Drains. ‘ i
Abbotsford avenue and Philadelphia, Germantown and ‘ i 130- .
Chestnut Hill Railroad bridge 114
244
44
5
6
35
8
5
13
Pipe taken up at Rorborough Reservoir. ‘
Williams avenue, from Ann street, southwest................. .20 504
L _l_ﬁ, - _
Fire-hydrant Connections taken up........cevevvevnniennnsanncennn, 4, 92

1 |




Cut off and Abandoned. ‘

Ann street, from Williams avenue northwest.................. | 20

155 .
Street. Location. , lsnl:f: :: Ii)!il’}::fe
Relaid at Rozhorough Reservoir. |
Ann street, from Williams avenue north ......... ..coeeeee ) 65
Williams avenue, northea -t corner of Ann.... | 20 20
Williams avenue, from Ann southwest..........c.cccvveunne... b30 | 504
TOtAL ceceereeieeeeenneaetesesesnseeeeessesesnsranans e 589
i
s s e s e
Relaid Fire Hydrant (onnections.......ue.eeveveiieiiiieeinniinnn ; 6 85
Lowered. !
|
Baldwin street, from 216 feet northeast of northeast house,
line of Mamilton northeast........cco.ovevinniiniiinnian.e. 6 79
Baldwin street, northwest side, 255 feet northeast of north-
east house line of Humilton........covevvnnivevieniennnnns! 4 12
Fowler street, from Jefferson northwest | 6 61
Jefferson street,. from southwest house line of Fowler }
NOFLheAst .......coeevivniiiiniian crenriniiniteniinceneennn. 6 54
Jeflerson street, from 30 feet northesst of northeast house !
Line of Linden DOrtheast ... ..oevveveeeeveeesesssoreens. 6 | 108
Mansion avenue, from 43 feet southeast of southeast house
line of Ripka southeast......cce.cviveriinnniiiiiiiniannnnen, 6 150
Mansion avenue, southwest side, 118 feet southeast of south-<
east house line of RipKa....oieeeiiiiiiiiniiiiiniininn. e 4 14
Queen Lane, from 52 feet southwest of southwest hoube |
line of Scott’s Lane to 48 feet northeast of northeast !
house line of Cresson....c..cccvvveviavinenniaiboeiniennn. 6! 581
Queen Lane, southeust side, 412 feet northeast of Thirty-i |
111 P i 4 14
¢ Thirty-fifth, from Queen Lane northwest...................... . 6 85
TOtAl...uveeereereeseeesrerenserseesseseecenensessessessss sessensen bo1,158
[ oo
. ! I
Raised. |
Baker street, from northwest curb line of Gireen Lane !
NOTLRWESE ..ceuiiinriiniiiiaiiiiiiiee it sirrrcacaenes : 6! 50
Shifted. , .
Ann street, from 64 feet northwest of Williams avenue |
NOrthWest «.c.vvueiiiniiiiiiciiiiiiiiii e 20 l 18




RecapiTvLaTioN oF MaNaYunk DisTrict.

* Wrought iron f:lpe used.

991
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GERMANTOWN DIsSTRICT.

(}Jmpri:iné the Tmenty-second and ﬁ}m of the Twenty-ifth and Twenty-eighth

ards.
< ‘ Size in 8f
Street. Location. : Inehes. ll); tf:::e
Service Mains. !
|
Bass street, from 11 feet southeast of northwest curb line:

of Church northwest........ccocvveiviiiiiniiiiiinniiciennnnn. ] 6 15
Baynton avenue, from 768 feet 6inches southeast of Wistar

to Wisteria........coooveivnniennnnns ereereicrae s nesesanne 6 68.
Carpenter street, from 511 feet southwest of ceuntre of

Green northeast to southwest house line of Emlen...., 6 2,523
Carpenter street, from 356 feet northeast of southwest;

house line of Emlen northeast..........ccccevveivninnnnene. 6 84.
Clapier street, from northeast house line of Fern to;

McKean ....oooveveeuniiiniiiiinniiiiiiirenerencsimnseranses | 6 726
Corr street, from Smedley to east house line of Seventeenth, 6 192.
Crowson street, from 11 feet southeast of northwest curb|

line of Church northwest..........cooveivuivinniiininniinanes | 6 15-
Cumberland street, from southeast house line of Mill south-

@ABL...uee ieureiinietcretirnnniiitiiiert arieeaeratetatsiessninaees 6 300
Duglass street, from Hancock southwest.... 6 279
Fifteenth street, from Lowe north....... 6 15
Green street from Frank to Carpenter............ 6 366-
Green street, from Upsal southeast....... 6 317
Hancock street, from Price to Centre.............oceeeeneennaene 6 326
Hancock street, from southeast house line of Duglass to

Walnut Jane......occviieiiiiniiiiiverien siereinneinnesnnecnanes 6 182.
Jefferson street, from southeast to-northwest house line of 2

Duval. ... ioiiieiiiiiii e e | 6 40
Jefferson street, from dead end 489 feet northeast of north-

east house line of Mercer northeast........... l 6 90
Knox street, from Cheiten avenue to Lehman.... sl 6 529
Knox street, from Seymore to Manheim............ e 6 548
Lehman street, from Morris southwest... Ll 6 677
Lowe street, from Fifteenth west...... ! 6 228
Lowe street, from Sixteenth east........cccevvevenveeniienennenns | 6 110
Mt. Airy avenue, fiom northeast house line of Sullivan to|

Anderson 6 589
McKean street, from ( lapier northwest .... \ 6 25
Mather street, from Tioga to 15 feet north of south house|

line of Venango........cocoveviiniiiiiiniiiniiiiieiniins aeee. ! 6 539
Mechlin street, from Baynton avenue southwest....... ..... | 6 217
Mercer street, from Ashmead southeast....... .cccoeueenenane. X 6 221
Mercer Place, from Mercer northeast............... ‘ 6 209
Morris street, irom Chelten avenue to Lehman.. o 6 493
Morris street, from Hansbury to Queen........c....ccoeivenee 6 521
Morton street, from north house line of Washington to

L 55 . Y U 6 1,660
Musgrove street, from southeast to northwest house line ofl

Church. it e e 6 35
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Street. Location. ]sl:z%g! Il)li:"t.e::o
Service Mains—Continued. |
‘Ontario street, from Twenty-first to Twenty-second......... 6 - 448
Patton avenue, from Penn to Coulter ........c..co.oieiininii, 6 333
Philellena street, from northeast house line of S8herman
80 GreeN.... cieceeeeriiiiniiieinninnieirinieienneaieenniaanen 6 589
Sedgwick street, from Germantown avenue northeast...... 6 449
Sedgwick street, from 12 feet 6 inches northeast of south-
west house line of McCallum to northeast house line
Of GreeN..cceuiiinniiuerirniirenneieiiiirnisieinieroienineeinn [ 6 641
Sixteenth street, from dead end 320 feet north of northi
house line of Bristol to St. Mark’s square............... ‘ 6! 42
St. Luke’s Square, from Sixteenth west...........c.coveeeeeenens 6 | 48
8t. Mark’s Square, from Sixteenth west... 6 288
St. Paul’s Square, from Sixteenth west............ouovviuenneene I 6! 244
Sprague street, from 416 feet southeast of southeast housel i
line of Mt. Airy avenue southeast.................ccceeeees 6 89
Thirty-first street, from Willow Grove avenue southeast...! 6 : 15
Upsal street, from 14 feet northeast of southwest house ‘
line of Green northeast.......ccco.cevuuiviniinincincinnenn I 10 ; 27
‘Wisteria street, from Baynton avenue northeast............. ' 6. 25
[
Total ..coriniiieniiirniiiiiieiiiiiericere e i ......... - 15,376
! |
T T =
Pumping Main. ; 1
Allen's Lane, from 25 feet northeast of northeast property; ‘
line of Mt. Airy Pumping Station to Germantown, ‘
DVEIIUC .vuuniininienreniirtsetoesonseressassssanernssersees son [ 16 1,019
Service Main Connectionx. , .
Clapier street and McKean avenue.......cccuvevveenniennnnnn. ! 3 6
McKean avenue 28 feet west of centre of Clapier............ : 3 3
TOLAL cvrveceneerrensteceenseseescsescsessesnsesaseans feeeenens ; 9
—_———— — -
Supply Main Connections. | l
Gorgas street and GGermantown avenue..........cceeeeveennnnes | 6 | 24
e I .
Pumping Main Connections. ! i
Allen's lane and Germantown avenue......coo.ovevecreenneans P16 18

Fire Hudrant Conneclions...ccees eevervniierenesininernrinineeenn. ! 6 l 538




' !
Street. Location. . | ﬁ::ﬁg
Fire Connections (private). }
Bristol street, north side, 248 feet 11 inches east of east|
house line of Wayne, for Bradbury Brothers............,
Stenton avenue, northwest side, 47 feet 6 inches northeast!
of northeast house line of Armsirong,.for J oseph1
Flng.couuiiirieiiiiiiiictieini et s snieaa e ’
———
Supply Connections (private)........c.euuvererunreneernneenneniennnns ‘ .........
Thirty-first street, 13 feet 6 inches southeast of centre od
Vaillow Grove, for H. H. Houston.......ccceceeevunininaess
A
Connections al Pumping Stations. l
:Chestnut Hill, blow-off.......ccocovmuiiiinniiiinnrnneiineinrecnenn. | 4

Drains. ‘

Franklin street, from 255 feet southwest of southwest|
house line of Germantown avenue, southwest........... ‘

e —— ——

Repairs, general........
13 “

Repairs, new check-valve put in. |

Mt. Airy Pumping Station, on 20-inch supply main, 50
feet northwest of northwest curb line of Allens lane.., 20

Distance
in feet.

............

11




160

‘ Size in | Distance

Street. Location, ‘inchea in feet
Taken up. ‘
[
Franklin street, from 176 feet southwest of southwest house|
line of Germantown avenue, southwest................... 3 79
Highland avenue, from 405 feet northeast of Twenty-' :
seventh to 117 feet northeast of Twenty-ninth 4 1,666
Fire hydrant connections taken up...........coccevennenns 3 16
“ . e rn e, 4 192
TOt] e ovvovveoveereees s s sseesseeeese e eseees e N 1,958
Relaid. |
Franklin street, from 176 feet rcouthwest of southwest house,
line of Germantown avenue, southwest. ................. | 4 79
Highland avenue, from Germantown avenue to 117 feet
northeast of Twenty-ninth........c....c.ooeiiiiiin . | 6 1,816
Johnson street, from Adams to Green..........coeevvvenennn.n i 6 737
Johnson street, from centre of Morton, northeast and south- -
WEBL ..euieeirnireeiernrereeinireeesaeirersuntee s sateanansian 4 19
TOtAl cevveoevereeresenesseessessssssssnssnssesannns — ' 2,651
Relaid fire hydrant connections......eee.eeerienserinssenereinsssncnes 1 6 \ 223
Lowered. ‘ '
High street, from 502 feet northeast of northeast house l
line of Morton, northeust.......covvveeveniieniiiiieieniaans 6 i 8
oL S
Cut off and abandoned. ‘ |
: . (g 60
Germantown avenue, intersection of Allens lane.... . “1 10 ' 38
Highland avenue, from Germantown avenue to 405 feet
northeast of Twenty-seventh........cccvvieivrniiinnnicnnansn 4 200
Johnson street, from Adams to Green... 3 737
Fire hydrant connections........cccceevruueiiinencrs ienrenneeinnnns 3 17
“ C N 4 ' 188
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RECAPITULATION OF GERMANTOWN DISTRICT.

Purposes for which used.

Service mains.
Pumping mains....

Service main connections..

va' Supply main connections... 24
]
% | Pumping main connect‘ns.l 18
:g Fire hydrant connectlomrc..I 538
'01 Fire connections (private).[ 10
% Supply connect’ns(private) oferneeenesens|ensanenns 4
£ | Connections at Works. 28
4
154
.
. feet.............. 9| 194] 15911}...... 27 1,037 cceueeeee| 17,178
Total...
pounds......... 135; 3,686] 527,263...... 1,485 114,070,.........| 646,639
_ [ | - R
% Repairs, general............. 18 14 24 2 7 81 73
a Repairs, new stops put in 2 11 Blevenne Bleverennens 4 23
§ Repairs, new check valve
; put in 1 TR PPN P B PRTORIIN Fone ennns 11 11
® Pipe taken up.......ccccenens 95| 1,858 cuueuneans RO PO PO 1,953
%6 Pipe relaid....cccvererirennslvoreenns| 98| 2,5531...... revssaneeeerasrenee L asernnens| 2,651
:g {Fire hydrant connec-
£ tions relaid.......veeeennes 228 eueerfernsennee|snnee 223
3
R | Pipe lowered 11PN PO OO PR 8
-
2 | Pipe cut off and aband-
_§~ oned.\..cevvevencsnnennnenns|  TH4|  MBliiieeiiiin] oo 38 ceeciiniecervenenns| 1,240
1 — - -
R feet...........| 869 2,429 2,811 2 48 8 15 6,182
= Total... |
\ poutids......| 13,035/ 46,151| 92,763, 336 2,640 880| 2,385, 158,190
U i .
feet.......| 878 2,623 187220 2| 75| 1,045 15| 23,360
Total handled & '
pounds......| 13,170! 49,837 620,026| 336 4,125l 114,950| 2,385 804,829
|

21



New pipe, or feet added.

| Pipe used, but adding no- |

RECAPITULATION OF WORK ON THE WATER PIPES.
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RECAPITULATION BY DISTRICTS.
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NEW FIRE HYDRANTS.

Finst DISTRICT.

Streot.

Location.

Alaska street, south side, 58 feet cast of east house line of Eighth.cviiiisiennens ceeersanenas O

Almond street, north side, 15 feet east of east house line of 8

Anita street, north east corner of Eleventh

Anita street, south side, 1 foot west of west house line of Eleventh

Austin street, cast side, 88 feet north of north house line of Reed

Bainbridge street, southeast corner of Broad......cc.cecccveesessiesnennnn

Bainbridge street, northwest corner of Fifteenth......c..cccovviiennee o0

Bainbridge street, north side, west house line of Sixteenth

Bainbridge street, southwest corner of Seventeenth

Bainbridge street, southeast corner of Eighteenth

Bainbridge street, northwest corner of Nineteenth..

Bainbridge street, south side, east house line of Twenty-first......

Bancroft street, southwest corner of Morris........

City Repair Shop Yard, Twelfth, below Wharton

Dorrance street, east side, 62 fect south of south house line of Ellsworth.cciciniiniiininne.

8ize of Main
in {nches.

|

CONNE(TION. STYLE.

- ¥
din.|  cin. | o |Nevy New, Tew,
[T B L B R, 1
vevereeee] 18 o 40D, [ieeeineereneed] 1
......... 14 fr. 1
......... 9 ft. [T P |
'.. ....... 6 ft. 6 iD. |eeceriiunnnennd 1
hveeee[ 1T e, NN B |
’1 10 R 940, e forrseees seveennns| 1
eveneee] 9 fte e RN I |
o] 22 14, 1
TP > 2 + N PONOUIN 1
......... 124 ft. 6 00, fererereefereennens| - 1
' 20 ft. 2 in 1
R 10 ft, 6in 1

o1



New FIre HypraNTsS—First Distrter—Continued.

Street. Location.

Eleventh stréet, southwest corner of Moore

Eleventh street, southwest corner of Peirce....... rrereeesearerttse st aesrreesararereaaseatsesarane aseee

Eleventh street, east side, 9 fect south of south house line of Federal

Eleverth street, northeast corner of Ellsworth

Eleventh street, vast side, south house line of Washington avenue

Eleventh street, cast side, 4 feet north of north house line of Washington avenue...............

Eleventh street, east side, south house line of Carpenter

Eleventh street, west side, 2 feet 6 inches north of north house line of Carpenter...........ccc....

Eleventh strect, southwest corner of Christian.........ccevevverierceirivicveeninne erens

Eleventh street, west side, south house line of CAtharine....oc.cocvvviiiniiiiiiins ceeveceenneiorennens
Eleventh street, west side, south house 1ine of ThurloW.......cooovieiiieniinieniiens sereciersssssvssasaenn

Eleventh street, west side, south house line of FitzwWater....oovciviiireniniiiiiiiiinsnnnneciseininen

Size of Main
in inches.

o

Flora street, northwest corner of Scott

Federal street, north side, 1 foot east of east house line of Twentieth.......

Fifth street, southwest corner of EmIlY..couuiiiviiiisssmnnnnninniiiiiinnnnneiininieeeien .

Fifteenth street, east side, 3 feet south of south house line of Reed

o e S o o™

CONNECTION.
N

14 in, 6in.

S 13 ft. 2 in.

RS [ (8
o] 8 ft. 2 iDL
R I‘ 10 ft. 2 in.

..| 10 ft. 6 in.

ceevenene 12 12, 10 in.
weennnn] 11 ML
......... 10 ft.
cenveene| 11 MR,
vevenene| 6 ft. 6 in.

14 ft.
13 ft. 10 in.

ceeesens| 13 ft. 6 in.

130 6 in.

old.

New,
No. 3.
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New FIRE HYDRANTS—FIRST DIsTRICT—Continued.

Street, Location.

Fourth street, east side, 47 feet south of south house line of Miflin............
Harmony street, north side, 12 feet east of east house line of Fifth......ccceconiiiiiinni i
Jackson street, north side, 153 feet west of west house line of Eighth...ceeeiiiniiiiiiiiiiiiens
Jackson street, north side, 295 feet west of west house line of Ninth .oocoivniiviiniveinninnnnnnns
Juniper street, west side, 62 fect south of south house line of Fitzwater........cooveeeiiiininnen.

Lafayette street, south side, east house line of Tenth

Latona street, north side, 338 fect west of west house line of Twenty-second..........cccvceeecnens
League street, north side, 63 feet east of east house line of Twentietha...ccuiinivneeenecnsoanen

Manilla street, southeast corner of Tenth............c cevvveeiriiinnnias

Marriott street, north side, 113 feet cast of cast house line of Eighth.....cceriviiiiiiciiioninnnes

Moore street, south side, 176 feet east of east house line of Eighth............. ..... ......
Morris street, south side, west house line of Eleventh..................
Morris street, northwest corner of Nineteenth

Milton street, north side, west house line of EleVenth........ccccvveversveensenssnessesssossssesesessssnssson

Ninth street, west side, northwest corner of Jack:

Park avenue, east side, 207 feet north of north house line of Shunk

" Ward.

R

¥ -

8ize of Main
in inches.

- - T S - R N - T T - - |

-
e & N

CONNECTION. STYLE.

New,
4 in, 6 in. old. No. 1.

R 18 [EVRRRI P

veeneenn| 3 ft. 6 in.

cevnnenn] 13 fE.

covennee| 13 ML,

USRI 2N §{ SN 10 | TR PO FRRRpe
..... | T R
Jo— 6ft. 8in. j.... 1
......... 11 ft,

ceseensss| 10 fR.

cereneens| 16 ft. 6 in.

ceeeeenn| 12 o 7 {0,

veeeenns| 14 4. 6 in,

9 f.

cossnsas| 13 f2,

7M. 1

1
1
1
1
1

New,
No. 3.
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New Fire HyprANTs—FIRsT DIsTRICT —Continued.
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New FIRE HYDRANTS—FIRST DisErRicT— Continued.

§§ | CONNECTION. STYLE.
Street. Location. 3 E_S ) New.| New. | New
; %E 4 in. 6 in. Old. | No. 1. No. 2| No. 4.
Sixteenth street, cast side, 72 feet south of south house line of Dickinson......... cevssansesnnnsnnnene| 26 6 'ieeewnn 16 ft. 6 im. 1
Snyder street, south side, 70 fect west of west house line of Fifth 1 6 feeennnd Tt 5iD. jeeeeeene. 1
Snyder street, southeast corner of Tenth 1 [ J PRU . 25 { SO 35 1 TR PPN PO ey 1
Snyder street, north side east house line of Eleventh 1 6 [eeenenns 9 ML 1
Stewart street, northeast corner of Christian 3 6 lervessnn| 6 ft. 10 in. iiverrisfenrennned] 1 l
“Tasker street, northwest corner of Woodstock...... 26| 6 |weewn] 13 ML, 1 ;
Tasker street, northeast corner of Second 1 6 eeeeennnd 17 fLL 1 ) *®
Thirteenth street, northeast corner of Lentz 26 6 feverennne] 13 1. 6 in. ... teseesuis]arasaares ‘ 1
Thirty-fifth street, west side, 194 feet north of north house line of Gray's Ferry road.... 26 8 .| 22 ¢, FRRN Dol I |
Thirty-fifth street, east side, 252 feet north of north house line of Gray’s Ferry road.... ..| 26 8 .| 23 ft. 1
Thirty-fifth strect, west side, 467 feet north of north house line of Gray’s Ferry road............| 26 8 |ieennn. 22 ft. 8 in. 1
Titan street, north side, 68 feet east ot east house line of Twentieth...... essserreesesnineessnsanenenss| 26 4 e 10 ft. 6 in. eeveeneslivnnnnne 1
Twenticth street, west side north house line of Bainbridge....... 30| 8 || 28 M 6in. 1
Twentieth street, southeast corner of Morris........... 26 6 lueeennn 14 ft. SRR RPN I |
Twenty-first street, northeast corner of Mountain....... %] 6 R 14 ft. 1
Twenty-first street, southeast corner of Tasker..... cesseeee 26 | 6 s P24 . 8N, [iiieinnisenennnnn 1




3]
o

New Fire HypRANTS—FIRST DisTRICT— Continued.

Street. Location.

Washington avenue, south side east house line of Otsego,

Washington avenue, north side, 2 feet east of east house line of Otsego........

Washington avenue, south side east house line of Moyamensing avenue......

Washington avenue, north side, 1 foot west of west house line of Moyamensing avenue........

Washington avenue, south side, 88 feet west of west house line of Moyamensing avenue......

Washington avenue, north side, 2 feet east of east house line of Third......

eeessessnnenncsennaniniane

Winton street, northwest corner of Tenth

Totals

~§ - CONNECTION. STYLE.
=3
192 |
<5152
£ - New, | New, ! New,
S| 3= " “‘- Sin. | OM. 'No.Y|No.3| No.d,
N 6 oo, o
2 weee 8L SOOI FOVROIO S |
2 l G din. | o] 1
2| 10 l.. RIS Y (R 3 1. W i.... 1
2| 6 ..1 8ft. Gin. r ] 1
2| 6 100 260, el 1
2| 6 8ft. 6in. } ......... 1
|
1 6 ’. . 9 ft. 1
| i1,094 1 . 4 | 63| 18
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New Fire Hydrants Set in 1886—Continued.
SecoNp Districr.

g g CONNECTION. STYLE.
Street. Location. B ‘é-g New, | New, | New, | New
S| Sg i) 6in 10N NG Y No. 3. No. 3|No. 5.
Allman street, south side, 10 foet east of east house line of Forty-third....cceveeeerucrunnen. 27 6 | 5 M 4in. |....... 1
Arch street, northeast corner of Fifteenth 10] 30 [....]| 101t 1
Benkert street, 109 feet south of south house line of Warren.......... reerssesnsenisssnntenniane 24 6 |..oneend] 6ft. 8in. ) S RO FN
Brown street, southeast corner of Thirty-seventh...........cccceueinenierreenisnsiseniinneces | 24 [ T I 21 ft. | enan 1 e
Clover street, southeast corner of Thirteenth 9 6 |iieeeenns] 8 Mt 3D fiviiiind| corennnd] 1 [reneaens
Chestnut street, north side, 133 feet west of west house line of Seventh..........ccccvvvvennes] 9| 10 | Tt Tin. | fveeinna] 1 Jeeviinns
Chestnut street, northeast corner of Thirty-seventh wereeneneniennns| 27 8 || 25 . 5in, 1
Duponceau street, northwest corner of Locust 8 6 Jierreene] 6 ML 10 0. [eevee|ivisimen] 1 cninns
Eighth street, northeast corner of Cherry 10 10 o] 16 1. 21000 [ucvieechiiieiinncfinnnnennd] 1
Evans street, northeast corner of Summer.......c.c.eue. 10 6 |evewennndd 4110, e 1 .
Fifth street, southwest corner of ChErry........ccccircererinicssemissasssenasesssesenssescssesssennns 6 10 |...... 15 ft. 5 in. |... JUR PR PR 1
Fortieth street, northwest corner of Baring . - 24| 12 (... 20 ft. 3 in. [cccceenlivennnine]ininenne 1
Forty-fifth street, southeast corner of Wyalusing avenue. e 24 6 | 8 Mt 4in, a1 L
Forty-second street, 2 feet 6 inches south of south house line of Market..........c.ccuu.... 27 6 |eeerrenns| 12 8. B in. ...l SV D N PR
Forty-seven and One-half st., west side, 316 ft. south of south houselineof Fairmountav.| 24 [ J P, 8M. B8in. | ) I O P

0LL



New FirE HypraNts—SrcoNDp DisTRICT— Continued.

Street, Location.

Forty-ninth street, west side, 17 feet 2 inches northwest of P., W. & B. R. R...............

|

3] l Ward.

Forty-ninth street, east side, 15 feet north of north house line of Trinity Place...........

Gatzmer street, southwest corner of Front...... vesans
Inglis street, north side, 173 feet west of West house line of Front.............. e
Juniper street, northeast corner of SOUth..c.ciiiiinireeenccrisiesenrsesnssaniessescosas soserarnee
Juniper street, northwest corner of Lombard.......cocccervrerinnineneemeniiniiiinieen s

Juniper street, northeast corner of Piue,

Junip’er street, southeast corner of Spr

Juniper street, northeast corner of Locust..

Juniper street, southeast corner of Walnut

Juniper street, northeast corner of Sansom

Juniper sticet, southeast corner of Chestnut.

Juniper street, west side, 323 feet 6 inches south of south house line of Vine.... .........

Linwood street, southeast corner of Thirty-ninth.........

Ludlow street, south side, 61 feet east of east house line of Thirty-first......cccc.cvieivunnne

Locust street, southwest corner of Seventh.........

® @ M & N N o~ N oW

xR 3

Size of Main
in inches.

aaamam‘

-]

L= D - - T - R - - )

CONNECTION.

cassesans

6 in.

21 ft. 7 in.

.21 ft. 5 in.

5 ft.
3 fu.
10 fr.
7 ft.
7M.
10 ft.
10 fr.
1 ft.
14 ft.
12 ft.
6 ft.
11 ft.
12 ft.
16 ft,

8 in.
6 in.
5 in.
11 in.
10 in.
4 in,
5 in.

10 in.
4 in.
3 in.

STYLE

o N :N N_ N— .
ew, New, | New, | New

ond. No. l.lNo‘ 2.|No. 3.|No. 5'
......... 1
......... e 1

-
.......... erecsses sasanenns 1

S

|
........ e -
1
...... werferersnere] sevenneen 1
[P PRTPRN IR 1




NEw Fire HYprANTS—SEcOND DisTRICT—Condinued.
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New Fire HYDRANTS—SECOND DisTRICT—Continued.
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New Fire Hyprants—SecoNp Districr—Continued.

_ — — _ L e - -
-s < CONNECTION, STYLE.
-
Street. Location. < gﬁ New. | New | New. | Now
g é.ﬂ 4in. &in. Old. Xo. 1.INo, 2.|No. 3.|No. 5.
Third street, west side, opposite Elbow lane . T I 6 |weeennn 13 . 10 D, (......... [STPRRU B |
Thirtieth street, southeast Corner LOcUSt.....coeviieesicesmsenessssseneesesssesssssssnssnessssesosnes 27 6 . 18 ft. 5 in. |......... JOUT B |
Thirty-first street, southwest corner Chestnut 27 6 | | 24 ft. 6 0D icriinens e 1
Thirty-ninth street, northeast corner Brown 24 6 i 24 ft. 2in. 1
Thirty-sec »nd street, northeast corner Mountb\"eruon ............. eeieensssineen 6 © 20 . 7 in. 1
Trinity place, northeast corner Twenty-third .- PR 7 [ P 15 ft. RSO | 1
Twelfth street, east side, 8 feet 6 inches north of north house line of Clover............. I 9 6 eeennenef 13 fL. 9in. | 1
Twentieth street, northwest corner Summer ......... . | 10| 6 |l 186 70N, || ] 1
Twenty-first street, southeast corner Lomband ......coeveueeeneriiiinvinniiiinneermseneisssssssennns T 8 .. 5. . P B |
Twenty-tirst street, southwest corner Naundain... 7| 48 6 ft. 4in. |.. 1
Twenty-first street, southwest corner Delancey place. T 48 | 16 110 L 1
Twenty-first strect, west side, 23 feet 4 inches south of centre of Pine....coccvessesenn! 7 6 .. 16 ft. 5 In. | ]oiinnnes 1
Twenty-first street, southwest corner Spruce C T2 | 8 i FOVINN P | 1
Twenty-first street, southeast corner Rittenhouse el B 48 L. 12 ft. 4in. [, 1
Twenty-first street, east side, 8 feet north of north house line of Heberton.. 8| 48 7 ft. 11 in. |......... 1
Twenty-first street, cast side, 5 feet north of north house line of Chestnut... 9| 48 | U ( T (O o S P 1

L1




NeEw FiRe HYDRANTS—SRCOND DisTrRICT— Continued.

Street. Location.

Twenty-first street, east side, 5 feet north of north house line of Filbert

Twenty-first street, southwest corner Arch...ueeceenenneraennns

Twenty-first street, 10 feet north of narth house line of RACE ....cccereeevercnnees veevneanenns
Wallace street, south gide, east of east house line of Thirty-third .....cccccvumeenicienrenecn
Walnut street, north side, 416 feet west of centre of Twenty-fourth.......cocevveeivinennees
Walnut street, northwest corner Twenty-fourth................ entraeseearanerttneaseassanaesons

Vine street, northwest corner Dillwynu..ooinieiicieciennenenenen

Race street, northwest corner Tweunty-third

Race street, south side, east of house line of St. David

Woodland avenue, 740 feet west of centre of Fifty-ninth...

Total....

l

CONNECTION. STYLE.
am| e | o | Nemy Sov, New ov
10 ft. 1 in. 1
7ft. 5in. S ‘ 1
[erened| 5 1. SO F—— TP
[ ’ 12t 8D, e 1] ,
......... \ 17 . 10 in. ' 1 | l
........ R e ‘
G 12 20D [RPPRN P 7 1
REP. N {7 I8 | T PO (SR searned 1
14 ft. 3 in. 1 ]
2 ft. SRR I | !
JUSINN S J— | _
| 1,172 ft 3 1n l 50 ’ 22 2

GLL



New Fire Hydrants—Continued.

THIRD DisTRICT.

911



New Fire HypRANTS—THIRD DistricTr— Continued.

o

o Street. Location, ' 2
1,5
=

!
Church street, north side, 10 feet 5 inches west of west house line of Richwmoud... 23
Church street, north side, 520 feet west of west house line of }liclnuuml....,..........................’ 25
Church street, northeast corner of Washington........co.ccuviiivueiiiiiiciiiiiniinieniinnnnn e eteearans ;25
Church street, south side, east house 1ine of GEOTge.....u iiiviiiiniiiiiiiiniiiieic i s L5
Clearfield street, south corner of Frankford avenue........veeceeeieniiiiiiiiiiiiins crivnnsennienseeennen. l 25
Cope street, northeast side, 263 feet southeast of southeast house line of Amber. venes” 23
Diamond street, northeast side, 3 feet south of Orkney...oceee ceveeeivinnneeeeennennnnns 19

Edmund street, west side, 6 feet 5 inches south of south house line of Mm'gurclln..‘..............‘ 25

Elizabeth strect, cast corner of Kensington avenue [T 1 |

Emerald street, northwest side, northeast house line of Dauphin......ooooviiiiinvninnnnns ———— ! 31
|
Emerald street, southeast side, 2 fect southwest of southwest house line of York...uevueeee. 31

- 31

Emerald street, south corner of Letterly.........

Emerald strect, south corner of Sergeant.................

Emerald street, southeast side, northeast house line of Huntingdon..........ccooiiviiiivnnienneen| 31

Emerald street, southeast side, 297 feet northeast of northeast house line of Huntingdon...... |31
LEmrald street, east corner of Stellt AVENUC... .o iiiiiriueins sereertnineccnniinicti e saaieeeeee e | 25

Size of Main

Sy &

<

in inches.

CONNECTION. STYLE.
—— _i__ : :
New, New, New,
Gin. 1 Ol NG, 1. No. 2. No. 3.
|

LU
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New FIRe HyprRaNTS—THIRD DIsTRICT —Confinued.
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NEw Fire HYDRANTS—THIRD Disticr— Continued.

Street. Location.
Indiana street, southwest corner of Orianna......cceeevvenenne
Indiana street, south side, 215 feet east of house line of Third. ‘
James street, west side, 2 feet north of south house line of Tnylor.' ............. R [ '

James street, west side, 4 feet north of north house line of Pratt........ccceeene
James street, west side, 301 feet north of north house line of Orthodox.............. eereeneeeessnans

Kensington avenne, northwest side, 24 feet southwest of northeast house line of Sergeant.....

Kensington avenue, north corner of Lehigh avenue

|

|

Lawrence street, east side, 180 feet 6 inches north of north house line of Brown........cceeuvueeen

Lawrence strcet, west side, 146 feet south of south house line of Clearficlda....ceecverensnneeanneen.

Tahigh avenue, south corner of Sepviva...... [

Lehigh avenue, sontheast side, southeast house line of Marthit.....coeeeveceereieenes L
Lehigh avenue, northeast gide, northwest house line ?l' Frankford avenue.......... [N l 31
Lehigh avenue, northeast side, south cast house line of JaSPer...uoiveeciueerrevevesrnescsnieeseeeesss 31
Lehigh avenue, northwest corner of FilOre e o veveeeenccinecnionennninsinessenne e vevieee | 29

Lehigh avenue, south side, 238 feet cast of cast house line of Front....

Lehigh avenue, tortheast corner of Front........cccmioiie .

in inches.

; Size of Main

o o

' CONNECTION,

4in. 6 in.

ft. 9in.
5ft. 6in.
ft. 2in.
ft. 10 in.
17 ft.

10 ft. 4 in.
1 ft. 3in,

soeseeces

e 12 ML,
14 ft.
ceeeenn] 19 ML
15 fi,
......... 23 ft.
JoR2 .

2 in.

28 ft.
12 ft.
12 ft. 8 in.

) I
| New, ' New, i New,
INO.I.. No.2.|No.3.

1




New Fire HypraNrs—THirp Districr—Continued.

Locativn.

Street.

Lehigh avenue, northwest corner of Howard..
Lehigh avenue, northeast corner of Mascher ... et e rens bee bes as sabeaasesnnae .
Lehigh avenue, south side, east house line of Germantown avenue..........

Leithgow street, west side, 127 feet north of north curb ling of Somerset......ooveeneee

Master street, northeast corner of Sixth

Meadow street, west side, opposite Orchard.......

Mintzer street, west side, 164 feet south of south house line of Brown....uieeiiinninnnns

TR
Norris street, northwest corner of Front.....uvuieiiinnnenininieiieessen e s
Norris street, northeast corner of Howard...... Meetete ettt sasteesanaebane seaees
Norris street, southeast corner of Mascher..

Orianna street, west side, 265 fect south of south house line of Cambrit....eeeenieennnes

Orkney street, southeast corner of S noa avenue.

Orkney street, cast side, 118 feet south of south house line of Somerset............cccvvveiiiiiiiannn,

Paul street, northwest corner Rufill....u.ueiieemminiiisiiiiensnsninesnsnnnen e connens
Reynolds street, south side, 143 feet west of west house line of Garden............... R
Richmond street, northwest side, 143 feet northeast of northeast house line of Palmer..........

Richmound street, soutlieast side, 262 feet, southwest of southwest house line of Neft...

Size of Main

in inches.

1 CONNECTION. STyLE,

| New, | New,

I 1 in. ' 6 in. Ol {07 [N,
; 28 ft. voesensel eeennunns covonenes

[FURURD T I R T L ORI FOSUORON S |

[ O N P 1

14 ft.
19 ft.

P
o

1

New,

No. 3.

1
1
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NEw Fire HYDRANTS—THIRD DisTrRICT—Continued.

N ' -
. ‘ E g CONNECTION, ; STYLE
Tl =g } I B
Street. Location. Sis B ’ | 1 }
g= ‘ 4in.|  cin \ oud. . Now,| New:
a .1. No.2.
— - - R -
Richmond street, northwest side, northeast house line of Tioga.......c cvveereerisrsnnecsrersssnecssonees 25 12 ... 18 . 5 in I ............. l 1
Richmond strect, northwest side, 233 feet southwest of southwest house line of Venango...... 25 12 ' 18 ft. 2in. { 1 !
Richmond street, northwest side, northeast house line of Venango 25 12 ..l 18 Y0 % ' 1
Richmond street, south corner of Olivia...... ereeecansesenns sae seeeeel 28 1 120 T RN " ......... ‘ ceven
Richmond street, northwest side, 99 feet southwest of southwest house line of Wheat Sheaf ' ‘ |
lane....ceecennes . reerensaesnne eveveseaessessessssnessessessonee) 28 | 12 liviennnn] 18 ft. 10 in, i 1 i
Richmond street, northwest side, opposite Jenks..........c.ccovvveeenens evarerenns cresssrerenenane P veeee| 2B [ I - l 18 ft. JOP B 1
Salmon street, southeast side, 210 feet southwest of southwest house line of Ash........cco0ueeee.| 25 6 ‘ 10 f1. 10 in. ..ol ! 1
Second street. from 36-inch main on Lehigh avenue north 25 } 36 eeennn.| 6 ML, | |
Second street, west side, 195 feet south of south house line of Somerset............. resrenrenes e 25 ‘ [ I P .. 19 ft, Leesenaes ‘ 1
Sellers street, southwest side, 21 feet northwest of northwest house line of Wingohocking...| 23 ‘ [ J P ; 14 ft. 8 in. — R
Silver street, south side, east house line of Germantown avenue.............cc. ceeeees cvrarenn veernees] 25 1 6 feeeewen. 11 ft. 7 in. | FIR |
t
Stella avenue, northeast side, 180 feet northwest of northwest house line of Frankford avenue; 25 | 4 e . i 18 ft. 6in. I ......... | 1 l
Tacony road, west side, 126 feet northeast of northeast house line of Frankford avenue........ 23 \ [ 2 T 12 . [ 1
Third street, east side, south house line of Cumberland.... veeee’ 19 } [ 2 (R 13 ft. 6 in. ! ......... [ 1
Thompson street, west side, 5 feet northeast of Weiser......c.ccovrencvicveeniinnas 25 i 6 Jeewrrnn 15 L. s o1
Tioga street, northeast side, 9 feet northwest of northwest house line of Sepviva............ ——eeane 25 e 17 ft. 6 in. ‘ [T PR 1
Tioga street, southwest side, 6 feet southeast of southeast house line of Weikel......ccveeeeveenne| 26 6 feeeeens| 8 M1 e 1

18T




New Firg HypraNTsS—Timirp Districr— Continued.




New Fire Hydrants—Continued.

FouvrTH DisTRICT.

§ 4 CONNECTION. \ STYLE.
k=] 2=
Street. Location. E SE | Ne .— | New ' New
‘ - 5-5 1“ in.l 6in. | Ol A\';.“l'.} No.2.! No.3,
Allegheny avenue, 36 feet west of Germantown Railroad......eeeeeeneieeineiniennncnnennnennn. 28 6 [oeeeenen| 39 ft. 1 in. l 1 ‘ |
Arizona street, north side, 170 feet east of cast house line of Tweunty-seventh.. 28 6 aveeennns) 6t TN, e 1 )
Biddle street, northwest corner Twenty-third...o. i ceeseeenne| 15 6 | ......... 17 fto 6 b, [eveeeenefeevnnnn e, 1
Biddle street, southwest cornier Twenty-fourth i, s, 15 6 I RIS N1 % J SOV | ‘
Bucknell street, east side, 251 feet north of north house line of Montgomery.......ovvivvveennneen 28 6 ‘ 41t . c—— [
Burns street, southeast corner Parrish [T I 14 [ J PO 9 ft. IPOUN PR [}
Buttonwood street, southeast corner Twelfth ... 14 6 l 2 ft. ‘ 1
Buttonwood street, southeast corner Thirteenth veeeee| 14 6 eeeeend 21 1L 1
Callowhill street, northeast side, southeast corner Hamilton...........coooes oo eeeenaeeeeaes I 151 10 l l 42 ft.
Cullowhill street, south side, west house line of Twenty-first........ et P 15 10 ‘ ...... .. 10 f1.
Callowhill street, southwest corner Twenty-fourth. ... .ininninniinmnnie .| 15 6 i ......... 9ft. 6 in. 1
Clarence street, northwest corner Twenty-sixth. . . 6 eveeeeed] 19 ft. 6 in. 1
Columbia avenue, northeast corner Tenth RPN . ] 6 l......... 20 ft. 6 in. 1
Darien strect, northwest corner Berks. .., [T s 20 [ PR b B 1 X
Dauphin strect, southwest corner Eighth. ..ot e, 28| 20 -l 23 fl. 1

€81



NeEw FIRe HypraNTs—FoUurRTH DisTRICT— Continued.

-5 2 CONNECTION. STYLE.
BIAE
Street. Location, ; E‘ 8 ' New New 1r\cw
gz |4in| e o [REVIRONINGT
- S e VS O S M S S
Dauphin street, southwest corner Twenty-ninth 28 6 |evevenns| 19 1L, ' ......... .
Diamond street, southwest corner Eightha......ccuniiiiciiinnnieninieeenisiein s . 20 6 .{ 16 ft. i .................. 1
Diamond street, southeast corner Twentieth 28 6 |oeeee o2t 8in. ‘ R O, 1
Diamond street, southeast corner TWenty-third.....cceiciererirereniinniiinneianeinienmeesiiiensennen. 28 6 jiieeennn! S MU ) [T PR 1
Eighth street, southeast corner Germantown avenue...... resesenenen reserenss] 28 6 |iirennen 17 fu. , ......... 1
Fairmount avenue, southwest corner Eleventh M| 10 [l 181 e, 1
FiNeenth street, southwest corner Norris. 28 [ PO 24 ft. 10 in. eeeennnfirenie v, 1
Fifteenth street, southeast corner York 28| 6 13 fr. IS S 1
Fifteenth street, southeast corner CumMbErIANd.......uuvercrcrernerissscinniessnesteniessnsisssstsesssnssneaenane 28 6 . 10 ft. 1
Garden street, southeast corner Noble............... 14 6 eveennf 15 ML 1
Garden street, northwest corner Wood.........cecueeerneeesocneranes, . 14 6 |iveeernn. 15 1t 1
Garden street, northwest corner CalloWhill......cieven vecreiienninninisocsiiesnnuinies ssnesssssssnesesensens 14 6 liereennst 120 60, feencei i 1
Garden street, southwest corner Buttonwood 14 6 |ieenenn 17 L. (RSO P RPN |
Girard avenue, southeast corner Kurtz 20 6 |. \ 1 ft. PUVOTUP RTINS |
Girard avenue, sonth side, east house 1ine of Brofid....c.eceeeeiieneecineerrosssssnens sinees 120 6 LR 11 ft. e 1
Girard avenue, northeast corner Darien....ccueeeivenneens . . \ 20 6 il 14 ft. 5in. ... ROPTN I |

81



NEw FIRE HYDRANTS—FoURTH DisTrICT—Continued.

Z 4
..ili’ Street. -g 'gg
= 8=
7]
Girard avenue, northeast corner Hutchinson.............
Girard avenue, southeast corner Tenth

Girard avenue, south side, west house line of Eighth
Girard avenue, north side, west house line of Thirty-first vernrareeens 29 i 10
Gratz street, southeast corner Norris, ! 28 \ 6
Hamilton street, southwest corner Twenty-first 15 I 48
Hare street, northeast corner Twenty-third......cccceiveiiinniicnieeiiniconnsianeiinne eereesceessesesen| 16 ' 8
Hare street, northwest corner Twenty-fifth 15 6
Hare street, southwest corner Twenty-fourth........ccccviiievciineiniinniiinncsen s | 18 | 6
Herman street, southwest corner I'wenty-ninth | 6
Herman street, northeast corner Twenty-seventh . 6
Keith street, northwest corner Columbia avenue... i 29 6
Lehigh avenue, northeast corner Eleventh........covviieiiiniiniciinieninns 28 6
Linn street, northwest corner Twenty d USRI I 11 I 6
Linn street, northwest corner Twenty-third...... veennreenees| 18 6
Master street, southeast corner Seventh............. PO 20 ] 6

CONNECTION, STYLE.

ree] 20 ft. G 1.
19 ft. 6 in.

‘ 18 ft.




New FIRE HYpRANTS—FourTtn DistRict—Continued.
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NEw Fire HybpRANTS—FourTH DisTrICT— Continued.

2 CONNECTION. STYLE.
Street Location 3 %é’ 1 1
' ' 'E %3 40| ein , 0. \ ew, | New, ’,3‘:"
= u |

Sixteenth street, southeast corner Wallitce....oouveveiveeririnins cierireeeeeeceveneereennens eterereenernns reveenes ] 15 20. cesennine 9 ft. ' oo 1 e ......... |
Spring Garden street, southeast corner Twenty-first................. [ UL RROPUOR IS 1 J I ¢ S OO 12 ft. . 1
Spring Garden street, southeast corner Twenty-fourth....o.ooeoeininies icennens 20 5 l . 1
Spriug Garden street, northwest corner Twenty-fourth......uou.... ‘ 48 \ i 1
Spring Garden street, north side, 21 feet west of west house line of Peunsylvania avenue (IR I, 27 . Leveeesnes [P l 1 }
Spring Garden street, south side, 80 feet west of west house line of Twenly-lhir-l............‘..,.‘ 15 “ 6 |eveeennnd 13 2. t sesacse 1 ;
Spring Garden street, southwest corner Twenty-seconU .. iueecieirinieecorieiensesseeeniesaeeaneiesnnecas ‘ 15 { 48 \ 43 ft. 6 in. 1 ..... [V POUOURUI DR l 1
Stillman strect, southeast corner of Montgomery avenue........ e e et e ! 29 i [ PR, 1t T i .................. 1
Tenth strect, west side, 221 feet north of ncrth house line of Columbia avenue.. ! 20 6 1 .
Taylor street, north side, 177 feet west of west house line of Twcnty-l‘ourth.........‘...‘.4.......‘..‘ 28 E 6 SR IOULI |
Thompsou street, southwest corner of West COIEge AaVeNUC. .covvmnncrvunniierieiieeiciiiiens evivennes| 20 \ 6 ! .................. 1
Thirteenth street, west side, 176 feet north of north house line of Jefferson..... ...ooeeenee. e 20 6 T 14 ft. ; N P 1
Thirtieth street, southeast corner Herman [P . E 12 . 17 ft. l ........................... 1
Thirtieth street, northwest corner Girard avenue.. ; 29 ‘ 10 1
Thirty-first street, southeast corner DauphiD..cecceenceeeeiriciuiens crveenveiseians aen ereereneneereenas | 28 0 6 jeeeeeeenr) 22 Mt 20D, [ciieeifenene 1
Thirty-first street, west side, northeast house line of Ridge avenues.....coceivvneicnannn seenee 28 [ PR 17t 4100, | 1
Thirty-second street, west side, northeast house line of Ridge avenue 28 [ P, . e 1 1
Twenty-first street, northwest corner Vine............ [ PS ‘ 15 1 48 |eveeennn .| 20 ft. 6 in. ! 1

181



NEw FIRE HYDRANTS—FoURTH DisTRICT— Continued.
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New Fire Hydrants Set in 1886—Continued.

Frrru District (MANAYUNK).

G8I1



New Fire Hydrants Set in 1886—Continued.

Sixth DisrricT (GERMANTOWN).

Strect Location.

Allen lane, northwest side, southwest of southwest house line of Germantown avenue..........
Carpenter street, southeast side, 275 feet southwest of southwest house line of Green............
Carpenter street, northwest side, 302 feet northeast of northeast house line of Green............
Carpenter street, northwest side, 260 feet southwest of southwest house line of Lincoln ave...
Carpenter street, northwest side, 17 feet northeast of northeast house line of Lincoln ave......
Carpenter street, northwest side, 417 feet northeast of northeast house line of Lincoln ave.....
Clapier street, southeast side, 18 feet southwest of southwest house line of McKean avenue....
Clapier street, northwest side, 356 feet southwest of southwest house line of McKean avenue.

Clapler street, northeast house line of Fern

Douglas street, on dead end, 268 feet southwest of southwest house line of Hancock........ veees

Duval strect, north corner of Jefterson

Germantown avenue, south corner of Rittenhouse......ccccerermenennneciiness corevveeenivannns

Germantown avenue, northeast side, 100 feet northwest of northwest house line of Duval.....

Germantown aveuue, northeast side, northwest house line of Clivedon

Germantown avenue, northeast side, 19 feet northwest of northwest house line of Sharpnack.

¥R R |\Vard.

2,
22

Size of Main

in inches.

CONNECTION.

|

New, | New, | New,
.Old. N:.w] ew, | New
|

STYLE.

.|No. 2./No. 3.

1
Ll
L
N
. 1’
1
..... |
P ceerunen . 1

cesrenne| 1

ceevenene] 1

061



New Fire HyYDpraANTS—SIXTH DISTRICT (GERMANTOWN )—Continued.

Street. Location.

1 | Ward.

Green street, southwest side, 9 feet northwest of northwest house line of Frnnk...................J 2
Highland ave., northwest side, 75 feet southwest of southwest house line of Twcnty-sc\'enlh;‘ 22
Highland avenue, southeast side, 74 feet northeast of northeast house line of Twenty-eighth.| 22
Jefferson street, southeast side, 576 feet 10 inc.hcs northeast of northeast house line of Mercer’ 22

Johnson strectsoutheast side, 299 feet northeast of northeast house line of Green... 22

Knox strect, southwest side, 158 feet northwest of northwest house line of Chelton nvcnue.... 22

Knox strect, northeast side, 183 feet northwest of northwest house line of Manheim.............| 22

22

Lehman street, south corner of Morris.....ccvcvveiiicniiiieiinniinnnns

Lehman street, northeast side, 387 feet southwest of southwest house line of Morris..............‘ 22

Mt. Airy avenue, northwest side, 9 feet southwest of southwest house line of Anderson.... .. ‘ 22
Mather street, S0uthwest Corner of VeNANEO...ceeeeeererertereiverememssiicnsesuccenssessresesssesissssaosiss 2

Mercer street, northeast side, 183 ‘fcct northwest of northwest house line of Jefferson...........1 22
Morris street, northeast side, 287 feet southwest of sonthwest house line of Queen................ 22
Morton street, southwest side, 250 feet northwest of northwest house line of Washington...... 22
Morton street, northeast side, 130 fect northwest of northwest house line of Duval..

Morton street, northeast side, 150 feet northwest of northwest house line of Johnson

ize of Main

in inches.

l s

CONNECTION. STYLE.
gin|  ein. | o, |New| New, New,
l 12 ft. el 1
) ......... L S - 1
1| 2t e 1
I 101t ‘ rveveend] 1
\.. } 17t ‘ 1 ’
i ......... LY TR O R N
......... 171t ~ 1|
l ......... 141t e s paee { 1
l ........ 150 U S ' 1
| 9 1t. i " 1
! ......... } 1111, l el 1
i ......... 18 ft [F— 1 | .
i ......... 16 ft ! 1
Do 1511 I 1
1

161



NeEw Firg HyDrRANTS—SIXTH District (GERMANTOWN)— Continued.

Street. Location. :

T

‘ﬂ

z

Morton street, northeast side, 180 feet northwest of northwest house line of Clivedon...........| 22
Ountario street, south side, 206 fect west of west house line of Twenty-first............ ... TN 28
Philellena street, northwest side, 6 feet northeast of northeast house line of Sherman........... 2
Sedgwick street, southeast side, 430 feet northeast of northeast house line of Germantown ave| 22
Sedgwick street, southeast side, 4 feet northeast of northeast house line of Green.. .............. 22
St. Paul’s Square, south side, 220 fect west of west house line of Sixtecnth.............. cererreennnen] 23
Walnut lane, southeast side, 8 feet northeast of northeast house line of Green............ [ROTRR. 22
Total..cevrevrrieinnnnee rerssarerer  sseseresessasesnsiesasnsesannisssansssenssanansosene

| Size of Main
i ! in inches.

........ Jeeserens 538 ft.

CONNECTION. STYLE.
. 'New New, | New
iin. 6in. ou. | No. l'., No. .| No. 3.
........ 16 ft. l ORI |
[ | 13 1L, 1
[reseseess 16 ft.
Jesesonans| 16 T,
14 ft.
oo 1611, :.-Q‘
)
[ T
4




FIRE HYDRANTS RENEWED.

First DisTrICT.
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Fire HyDpRANTS RENEWED—FIRST DIsTRICT—Continued.

CONNECTION. STYLE.
N
Street. Location. §§ Replaced by
. ls8 6 in oud,
'g L] ' removed. 014, | New, | New, | New,
] No.1.| No.2.| No.3
Broad street, east side, 12 feet north of north house line of Snyder avenue..........cceceneenes| 1 G‘ 3 ft. 1 1
Campbell strcet, southwest corner of Clymer. 6 5 (t 4 in. 1 . 1
Christian street, north side, 6 feet 6 inches east of east house line of Broad. 6 19 ft, 1 1
Christian street, south side, 4 feet west of west house line of Twenty-first... 6 18 ft. 7 in. 1 1 b
Cuba street, east side, 87 feet south of south house line of Moore. 4 1 1 %
Clarion street, east side, 100 feet south of south house line of Jackson 1 4 1 1
Dickinson street, north side, 175 feet east of east house line of Sixth.. 4 1 1
Eighteenth street, west side, 12 feet 6 inches south of south house line of Carpenter.. ...} 6 1 1
Eleventh street, east side, 5 feet 6 inches north of north house line of Reed.... l 26 | 12 1 . 1
Ellsworth street, south side, 17 feet 4 inches east of east house line of Nincteenth 1 26 6 1 1
Ellsworth street, south side, 20 feet west of west house line of Seventeenth....................| 26 [ 2 P e venenronn 1
Evergreen street, north side, 183 feet 2 inches west of west house line of Twentieth 4 3 fr. 1 1
Federal street, south side, 1 foot 8 inches east of cast house line of Second... 2 6 13 ft. 1 1
Federal street, north side, 9 feet east of east house line of Ninth 26 6 l ......... roresene 1 1




FIre HypranTs RENEWED—FIRST DISTRICT—Continned.

; ‘ ' CONNECTION. STYLE.
| 1gs ——
. Street. Location. } ;‘é. i %‘g 5 o Replaced by
H ", 0 i
‘ ; ;JE ; 6in removed. o, | New, : New, New,
. No. 1.; No.2. No. 3,
R N o B |
Federal street, south side, 170 feet 6 inches west of west house line of Fifteenth............ |26 i 6 ! 13 ft, 1 1 w
Federal street, south side, 13 feet west of west house line of Twenty-fifth.... 6 ‘ 14 ft. 1 1
Federal street, north side, 14 feet 4 inches west of west house line of Twenty-sixth....... " 26 I 6 : 13 f. i 1 1 :
Fifteenth street, north side, 5 feet north of north house line of Moore..........................I 26 ’ 6 % . ..} 1 !
Fourth street, west side, south house line of Moore | 3 { 6 4N, 6in. 1 !
Front street, west side 8 feet north of north house line of Tasker....couvcviiciceniiienannnnns 1 ‘ 6 ' 4 ft. 6 in. ! 1 \
Front street, west side, 8 feet north of north house line of Reed.......... 1, 8 { 13 1. ‘ 1 :
Front street, east side, 1 foot north of north house line of Prime.ceerieeeniiisienereeenanens { 2 \ 8 | I5ft. 2in! 1 !
Front street, west side, 111 feet south of south house line of Carpenter.....cceevievnnenene. ‘ 2 i 8 ! 15 1 1 !
Fraucis street, south side, 318 feet west of west house tine of Twelfth...... reeerarereanes 24 i ensessarsonsorasnes’ 1 1 ! :
German street, north side, 175 feet west of west house line of Third.........ceeeiveernennnnnen. : 4 : 10 " ............... vrerene ! 1 1 : [
Gray’s Ferry road, northeast side, 14 feet west of west house line of Thirty-fifth... I ' 20 | G ft. | 1 .‘ ;
Gray's Ferry road, northwest side, 186 feet west of west house line of Thirty-fifth [ ] 6 ft. 7 in. 1 1 ’
Hoftiman street, southeast corner of Sixth....oviiinniiiniiiniciiniancnnna reverreeenne, erann ] 1 I 4 . 1 i

¢




Fire HYprANTS RENEWED—F1RST DIisTRICT— Continued.

Street. Location.

Jackson street, north side, 122 feet west of west house line of Thirteenth.............

Kater street, north side, 4 feet west of west house line of Tuniper....iinnnniinannn

Marriott street, north side, 143 feet 7 inches east of east house line of Ninth............

Mount Holly street, east side, 50 feet south of south house line of Dickinson...............
Naylor strect, south side, 44 feet west of west house line of Auslin.................................~
Newton street, east side, 55 feet 3 inches south of south house line of Carpcutcr............r
Passyunk avenue, east side, 201 feet north of north house line of Federal.............c.......
Passyunk avenue, east side, 3 feet 8 inches south of south house line of Washington n.v.i

Passyunk avenue, east side, 36 feet routh of south house line of Marriott....

Pemberton street, south side, 7 feet east of east house line of Twentieth.iiiiens e !

Pemberton street, south side, 101 fect west of west house line of Twentieth........cooeean.. ‘

Pewmberton street, north side, 122 feet west of west house line of Twenty-first......ccceeend]

Pemberton street, north side, 33 ft. 8 :m. east of east house line of Grays’ Ferry road.....

Patton street, cast side, 200 feet north of north house line of Wharton..

_ % CONNECTION. STYLE.
%é Replaced by
o.§ M, |—
§.= 6 1n. relgovcd. oM New, | New, New",
* | No. 1| No.2.| No. 3.
6 17 ft. 1 censenens 1
L R PR wwreennne 1 1
6 10 ft. 8 in 1 1
6 . 1 1
6 6 ft. 4 in. 1. [IRRIRPR 1
6 | 3f 3in 1 .. \ 1
6 7 ft. 2 in. 1 evces]asenonns 1
8 7 ft. 8 in. 1 e ‘ ...... 1
6 71 1 | 1
6 7M. 6in. 1 ’ 1|
6 7t 1 sesenenes 1
6 8 ft. 10 in. 1 1
6 sestmesressens 1 1 !
6 1 1 [
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Fire HYDRANTS RENEWED—FIRST DISTRICT— Continued.

-1



Fzre Hydrants Renewed—Continued.

SECOND DiIsTRICT.

Street. Location.

—————

Arch street, south side, 184 fect west of west house line of Nme—
teenth

Aspen street, south side, 12 feet 6 inches west of west house linc'

Of LRX cueeieviirreirincnnes seeiiceeietess sanesernsaeas nesnns

Aspen street, sonth side, opposite centre of Thirty-sixth and
One-half street....... ceves saseiiseniraresesesesesnanraninee

Atlanta street, qouth side, 221 feet west of west house line of|
Tlnrty-cu.,hth sroe sersssserssreeresans -

Baltimore avenue, uoulh ’ildc, 108 feet west of west house line of|
Fiftieth .-

Bingham street, east si(le, 254 feet north of north house line of
Spruce .o

Bissell Place, 9 fcet west of west house lime of Bedell Pace.........

Broa‘d street, east slde, 252 feet south of south houso line of]
ine.. . -

Carter street, south side, 108 foct 7 inches west of west house line!
of Second.. y '

!s.
123
g5k
S8z
$!w""
9 6
6
21 6
24 6
27 8
1
5 6
6 6
10| 20

861

CONNECTION. STYLK.
Removed. Replaced by
6 in. T _|— _| - ' -
! 0ld. |No. 2|No. 8.No. 5. 01d. l&ew' i Jow, News IE‘:W
10 ft. 9 in ) S RN B OO PURURY 1
17 ft. 7 in 1 o] 1
13 ft. 2 in. 1 | F DOROOP SN 1
....... ) S U DN N 1
) S ORI RN PO 1
6 ft. 7 in. 1 eerentes cennonnne|sseseane]veerrnnns ‘ 1
7ft. 4in. D U PPN PORRRTN POTIRRN P 1 !




Fire HypRANTS RENEWED—SECOND DisTRICT—Continued.

CONNECTION, 1 STYLE.
o - _ . o — _ e
122 laced b,
Street. Location, 2 ' fs-g Removed. Replaced by
S ¥z 6 in, I
’ =z iE'E | oud. [N ",No 3.'No. 5. Old. ' va,INcw Nrw,'Nc
| e o . ! No. 1.,Nu. 2, No. 3, No. 5.
! I
it i St Bt e R e
Chester street, west s.de, 52 feet north of north house line of] ' !
MUCKEIEW s aemerere e eeernee 10 6 10 ft. 6 in. | R U OO P ereaenes seenenns 1
Chestnut street, south side, 11 feet west of west house line of! | l | i
Exchange TP HAC e ererereteseereneeeeseseeesess s ssesresesessen e ssone 5] 10 G ft. 6 in. ) S PO e e veererann e [T b1 \
| !
Chestnut street, south side, 36 feet west of wext house lino of] J , ! !
Thirtieth .......... RV 2 6 22 f1. 10 in, : D U PR PO [T TR | I
Chestnut strect, north sldo 234 feet west of west house line of| I ‘
Fifty-thind... eteeeaereenteitesesaesin i i bnsannntnartieees saseeenn 27 ' B e 1 G (O P 1 ) ‘
Chestnut street, south side, 240 feet east of east house line of !
Thirty-cighth.......... cvvvennee 27 - J POCTRIRORON P | 10 .
| i
Dean street, west side, 61 feet south of south house line of Budd..| 7 4 1 1
Eighteenth street, west side, 21 feet n .rth of north house line of| ‘ l ‘ |
Summer (R TS 0E0) LU0 D - PUOPPUORUPRVRvROrovees IS I FOUUURINN FOURRY IR l 1 | .
Eighth street, west side, 86 feet south of south house line of i ' ' '
FIDOIL et e e e e e e e el 9,10 [ [N ) U R, (SR RO | \ |
)
Eleventh street, west side, north house line of Clover..............| 9| 10 13 ft. 9 in. { 1 ... PR P y ................. 1 :
LElm avenue south side, 350 feet west of west house line of] l i ' '
Fitietha et evs e et s 24| 10 | i 1 e 1

661



Fire HypRANTS RENEWED—SECOND DISTRICT— Continued.

i ' CONNECTION. STYLE.
! o o o o
| 2%
P Removed. Replaced by
Street. Location. ‘ = : =3
H G.—' 6 in. - ' ‘ ) T T
G Na |
L@ ol New, New, | New,| New,
| B @ 01d. No. 2 No. 8 No. 5. M. [0 K0% ‘No e
. — i : — Iﬁ_
Factory street, north side, 67 feet east of cast house line of| | !
Twe nly-slxth .............................. 7 '
Fifth street, west side, north house line of Adelphia............. ‘ 6 E 10 1
Fifth street, east side, 229 feet south housc line of Spruce............] b l 10 RSP S |
Fifth street, east side, 159 feet south of south house line of Arch..: 6, 10 |
Fifty-second street, east side, 25 feet north of north house line of I l
l.ounl .................................... ebeesusensionsesssensesasessesissssstnnssen 1) 6
Fifty-second street, east side, 8 feet 6 inches south of south bmme, l
ine of Jetlerson e vsnen] 240 6 el T e, [ ORI I |
Filbert street, south side, 191 feet east of east house line ol\ ‘
lhxrl)-n;,hth | 24 [ 2 (R ey IS | B ERTEI PO 1
Forty-first street, southeast corner of Ogden.............. SOOI BN - SN SO 1 . | ......... 1
Forty-first street, west side, 126 fect north of north house line of; '
Chester avenue.. [ 27 6 8 ft. ) S R S e 1
Forty-second strect, east aide 127 feet south of south house line
of Parrish... o - ‘ 6 1 1
Forty-second street, west side, 285 fect north of north house line. i '
OF GEERFU AVENIUC.vevvesanerresevees s vessssssereseesesmeeeesresssns crsssssessees : 24, 6 . D I PP PPN P, 1
i Il




9%

Fire HYDRANTS RENEWED—SECOND DISTRICT—Confinued.

Street. Location.

|

Forty-third and One-half streets, west side, 132 feet north of north!

ol

* 'No. 1. No. 2.'No, 3. No. 4.

T < - _— -— = - -
i | CONNECTION. ’ STYLE.
g.! —
ﬂg :

l Eﬁ | Removed. Replaced by

5 | S8 | B .
1§ &£ Sin ‘N In
R ' Old. 'No. 2/ No. 3.'No. 5. 0ld, | New. | New,| e | e,
|

BOUNC HIE OF HAVETTOR ovvve e oecsvsoseroesssesses eeonsssesssnnessssssses > TIRE TR L OO 1 | i |
Forty-fourth street, west side, 43 feet south of south house liue‘ | ! |

of Wallace eeeeess st ses e 2l 6 DY ORI RN SO B P
Fourth street, west side, south house line of Race........ 6 [ SRR veaefeeen reess seanenansl eeeenens 1 Lt I ; . 1
Front street, west ulde, 5 feet south of muth house line of(oombsl ‘ | [ | |

AHICY 1rt vreerireenineiisirnne e cbeee s sasmmsas st sas s s beesrt e ssre s anbreen 8 15 ft. 4 in. | [P (ORI PRI PPPRURPOL NI FOVRURTPR |

. '

Grubbstreet, north side, 13 fect east of Sycamore............. ST ~ 8 4 | 21 M. 8in. ) R O (ORI PO i 1
Haverford street, soulh snle, 267 feet west of west house line of] i l

e O T ] 12 | 200 Bin | 1 feeeoeon o I P
Haverford street, south side, 222 feet east of cast house line ol] | i

Sixty-tirst... .. ) - RN ) [ FOUURR PORRRRPT PSRN [ |

I

Hillsdale street, 129 feet south of south house line of Race.........| ¢ [ RO | N PUURURT FUrvoes 1 '
Lancaster avenue, north side, 121 feet west of west house line ofi \ | '

Fiftieth............oleee ceeerarerre e saaan e esesaane eeseninn 24: 6 28 ft. 1 in. 1 U |
Lancaster avenue, opposite house No. 390....ccuieiiirninicssssnsnacenne| 24 6 2 ft. 6 in. 1 1 ‘
Lee street, south side, 284 feet west of west house line of Eigh-

L T OO SRS ceveenes | 9 6 8 ft. ) T (RO PRI (PRI ORI 1

i




Fire Hyprants RENEWED—SECOND DisTRICT— Continued.

Street. Location.

Locust street, north side, 121 feet cast of east house lmenf Thirly-
sixth, ..

- Market street, southeast corner Thind 1

Market street,south side, 13 feet east of east house line of Fourth

Market street, south side, 230 feet west of west house line of] ”

Thirt§-8eventh e ciiiiiinisiisisneieserossssus sasssoressossnasenasscncnns

Market street, north side, 158 feet west of west house line of]|
Fortieth street.........ooe.

Market street, north side, 65 feet west of west house line of]
Forty-first

Market street, north side, 247 feet east of east house line ol’I
Thirty- -fourth

Market st., S. side, 15 feet west of west house line of Thirty-sixth
Market street, south side, 150 feet cast of Forty-fifth...coceeeeceenn.

Morgan street, north ride, 171 feet west of west house line of]|
Ninthonnnnnn, . .

Osage avenue, south sldc 129 feet west of west house line of Forly-

fourt

Size of Main
in inches.

10

10

10

10
10

10

CONNECTION.

STYLE.

6 in.

18 ft. 10 in.

41 ft. 6 in.

38 ft. 10 in.

10 ft.

6 in.

Removed.

Replaced by

i Old.

e
No. Z;No. 3.

No. 5. Old. No. 1.'No. 2. No, 4.

renaenn eee ve ceannneen 1

New, IN(‘W | New, |N-w,

No.




Fire HyYprANTS RENEWED—SECOND DisTRICT—Continued.

Street. Location.

|
|
S
Preston street, east side, 16 feet south of south house line of!
WeStILSIEr AVENUC..iuvvveretrreeeeteeesennneeesranaeenns creersasenseoennas i

Race street, south side, west house line of Jacoby.................. '
Race street,zouth side, 79 feet west of west house line of 'l‘w(-my-i
second

t:che:l street, west side, 185 feet north of north house line of
Maple

Secol:xd street east side, 2 feet north of north housc lme of Lom-l
AT . cesenens l

Second street, west side of Mnrkc( house, 17 feet south of sn)mh1

house lin of Pine........... esensessessresseenessnstensennenenies
Second street, east side, 33 feet north of north house line of]
Cravel. e
Second street, northeast corner Spruce street...... S,

Sixteenth street, west side, north house line of Moravian...........

Third street, west side, 1 foot north of south houseline of Cherry.

Thirteenth street, east v4idc 59 feet south of south house line off
SHVer i

10

!m
...... 1

Qo & a1 O

<

Size of Main
in inches.

- |

{ CONNECTION. STYLF.
e e e —
; \ Removed. | Replaced by
e e e o e o
‘ | 0ld. |No. 2 No. 5. No. 5. on. Je%y B0 S N
| |
j e B R A f«f|—‘——
I s 1 "
|
et P O -
| | |
L 131 9in. | 1 ’ 10
)
3t 8in. | 1 feeren
e sin | 1
|
| o1
| |
..... seeeenseenennenns| ) N
............................... 1
160t 6in | 1 [eweesis|es t : ‘
[P ) B DO PR 1 \ |
, do
] cessnsensesserenns on l cesnseseslerennaces|oroensens l




Fire HypraNTs RENEWED—SECOND DisTRICT— Continued.

Street. Location. .
T
«
-3
Thirtieth street, cast side, 19 feet 6 inohes north of north house
1ine Of WallUt..vveesesersssersesseseenreermenas ‘ n
!
Thirty-eighth street, east side, 28 feet south of south house line
of Centre ORI i 24
Thirty-ninth street, east side, 35 feet uonlh of south house line
of Aspen ....... Eeeeeeer e resret e s sasang e srstetsarneraanres 2.
Thirty-ninth street, west side, south house line of Melon............ 24

|

Thirty-ninth street, east mde, 173 feet south of south house line’
of Baring street...........

Tmrt‘y-'hlrd street, west slde, 133 feet south of gouth house line
Filbert .

Twenty-first street, west side, 45 feet south of south house line
of Summer i 10

Twenty-second street, cast side, 8 feet north of north house line|
Of CUthbDETl . uiierreiriaeirnieertrrne e sssssse et ccaees o

Twenty-sixth street, east side, 94 feet north of north house Hne’
of Pine.....cccvueees

Vine street, south side, 13 feet east of cast house line of Al-|
on

Size of Main
in inches.

l CONNECTION. STYLE.
Removed. Replaced by
] 9 [y oy
! ew, New,|New, | New,
0ld. No. 2./No. 3./No. 5| Old. | 0% | Ge% | 8% | 0O%
3 ft. 1 [N I POTTT ‘ 1
TR ‘ ............... o
21 ft. ) AU SRR IO [URRR S |
....... SRR | ‘ veeenee| 1 !
|
[ RN 1 | ......... 1
3 M. 1| . 1
1ft. 6 in ) S 1
......... S o -
6ft. 6in 1 ' ......... ceveenen ‘ ! 1

¥0%



. Fire HYDRANTS RENEWED—SECOND DistRicT—Continued.

—_—
CONNECTION. STYLE.
8.
CE .
=
Street. Location, : | o g Rewoved. Replaced by
;‘E b | G in. 1— [
B @ | oia. o, 2o, 20, 5 o1 qom | New, | Rew, g:“;.;
I _ - AN TN e
Vine street, south \ld(‘ ' i ’
teenth.. 12 7 ft. 6 in. 1 R . . 1
T
Vine street, south side, 51 feet cast of east house line of l‘my-. ! ‘ ‘ |
et ssateans sarresseesaerasesareenes RO T S SR X (% 1 feverereeny covensens benansenns 1|
Vine street, north mde, 204 feet cast of east house line of Six-| ' ’ ')
teenth et 151 12 3 ft. 6 in. 1 O | >
[S4]
Walnut street, north side, 155 feet east of east house line Oﬁ ' '
Eighth....ocun..... R . - 81 6 5N 8in. 1 | I JOP S 1
Walnut street, north side, 182 feet west of west house line of, ' |
TENUHtrnniriinnectsserrnsss s ssrses enes sssissseans s s l 8 6 | - RS P RPN PRI S PR v 1
Walnut street, 178 feet west of west curb line of Forty-sixth......, 27 . 8 | 20Mt. 5in 1 .. . seseancen 1
Walout street, south side, east house line of Duponceau............. 8 12 . FUPP IR PRI !] 1 l [ . 1
Walnut street, north side, 7 feet east of east house line of Forty- l ‘ | [ ’ ‘
fifth...... 27 8 1 1 . . 1.
Woodland avenue, south side, 80 feet east of east house line of] ’
Thirty-seventh 27 6 22 ft. 5 in. 1 1
e R 0 N A
TOLRLuusrverrsreessesessssnesenssemsimmssessssssresesessasssessesensas — | ...... ’ ........ 493 ft 75 1 1 . 5 | 42 \ 9 | o5 3 3




Fire Hydrants Renewed—Continued.

THirp DIsTRICT,

, Connrmxou.! STYLE.
:, —
Street. Location, Z’:E Repl by

= | % g | 6in. 1 Nn?]g.d i ]

| 8a } oved ola, | New,: New, | New, .

Z % } * | No.1.| No.2.| No.3.
Beach street, west side, 287 feet north of north house line of Shackamaxon....... |18 6 14 1t
Belrose street, west side, 6 feet south of south house line of Noble..... o 12 6 \ 5 ft, 5 in. ’ !
Cambria street, south side, 25 feet 6 inches east of east house line of Boudinot ..............; 25 6 .’ 15 ft. 3in, 1 I 1 }
Charlotte street, east side, 10 feet south of south house Jine of Master........c.ccccvvveiiineanns| 17 6 2 ft. 6 in. l ) IR PR 1.
Church street, northeast corner of Washington....ou e ieiiiteiinininecnnin, ceeeneet 2516 i 6 ft. ‘

|

Clearfield street, north side, 50 feet west of west house line of Janney......ccccovvieecend| 25 6 I 18 ft. 6 in. l 1 ... verelconssnees i 1
Collins street, southwest side, 96 feet northwest of northwest house line of Cumberland| 31 6 L 10 ft. 1 i 1
Cumberland street, northeast side, 14 re(;t 8 inches southeast of Coral.........ccocevevivieiinaeen. 31 6 ' 17 ft. 10 in. \ 1 S . 1
Dauphin street, south side, 16 feet east of east house line of Germantown avenue........... 19 [ | 14 ft. 1 1
Fairmount avenue, north side, 18 feet cast of east house line of Fifth.....ccocieiiinninininnd| 12 6 ‘ 16 ft. 9 in. 1 1
Fourth street, west side, 21 feet 6 inches north of north house line of Girard avenue......| 17 6 15 ft. 1 1
Fox street, southwest side, 185 feet northwest of northwest house line of Cedar. 6 3 ft. 6 in. 1 | 1
Glenwood street, west side, 124 feet south of south house line of Noble.............. 6 7 ft. 9 in. 1 1

905



Fire HYDRANTS RENEWED—THIRD DistricT—Continu:d.

CONNECTION, STYLE.
a - e .
CE: Replaced by
Street. Location. A4
R IR I
~ . remov
%! 8a | 1 ola, | New, | New, | New,
g g~ \ | * | No.1.| No.2.| No. 3.
Hancock street, west side, 150 feet north of north house line of Thompson..................... 17 6 | 151t
Hancock street, east side, 7 fect north of north house line of Berks.........ccccvvveeeeicnnecenees| 19 6 I 15 ft. 9in
Hanover street, northeast side, northwest house line of Ireland......cceiiiennnerneeiiniineeenens 18 ’ 6 | 14ft. 4in
Hockley street, east side, 27 feet south of south house line of EmericK........veescvcreeerennnn.) 18 ) 6 } 5 ft.
Keunsington avenue, northwest side, 387 feet southwest of southwest house line of (‘um- {
berland....... FE AP PSUORPRPROPRONNN - ) | } [ 10 ft. 6 in.
Lehigh avenue, northeast side, 50 feet southeast of southeast house line of Belgrade...... 25 l G \ G ft. 6 in.
Lehigh avenue, south side, 9 feet west of west house line of Hancock. .. .occeeceveniiennen| 19 ’ [ l 8 ft
Lehigh avenue, north side, 336 feet east of east house line of Eighth......ccoocvennniinis veeens| 25 1 6 | 3
Madison avenue, south side, 99 feet east of east house line of Jasper............ 2 l 6 1 16 L. 6 in.
Marshall street, west side, 212 feet 8 inches north of north house line of Dauphin.........| 19 l 6, 1Mt Bin
Master streect, north side, 5 feet east of east house line of Brinton.......c...cccceeveevvinnevvveannns| 17 6 l 15 ft.
Moore street, south side, 66 feet east of east house line of Coral.................. e 31 | 6 5 ft.
Neff street, north side, 27 feet east of east house line of Almond......... .ooocveeeeeereiciarnnnn. % 6 16 ft. 6 in
Norris street, south side, 108 feet east of east house line of Fifth........c.c.ooeiiiiiiinneii | 19 l 6 . Hft 6in




Fire Hyprants RENEWED—THIRD DisTRICT—Continucd.

Recese street, east ride, 251 feet 8 inches north of north house line of Dauphin................| 19 |

Richmond strect, west side, 256 feet south of south house line of Butler........ eeerrnees s ! 25 !
Richmond street, east side, 182 feet north of north house line of Olivia........ccoceeeees v—— 25
Rush street, south side, 27 feet west of house line of AMber.....coovveiveiiiiiniiiinnenn SR 2

Sixth street, west side, north house line of Tyson........ccociiiiiiiniiiiiiniennnn
Third street, west side, 11 feet south of south house line of Beaver.............. ' 16
Tulip street, northwest side, 7 feet northeast of northeast house line of Gordon............. | 31
Tulip street, southeast side, northeast house line of Tucker..........cooeveveeneeeerincrinievvanenns |
Waterloo street, west side, 216 feet 8 inches north of north house line of York...............
York avevue, west side, 7 feet south of south house line of Noble...

York street, northeast side, 3 feet northwest of northwest house linc of Amber..............

Street,

Location.

Ward.

evieeeen ! 19

York street, south side, west house 1ine of Fifth.......cccccoooiriiiiinicnnininni i e

CONNECTION. STYLE.

ENE
gﬁ, Replaced by
E-i': 6 in. ren())o]ecd.‘ New : N N
il old. | N, 11 No.%| No 3.
R B R __‘

6 i S ft. 10 in 1 1

12 6 ft. 10 in. ‘

12 11 ft. :

6 5 M. | SR PO 1

6 12 ft. 5 in. 1 RSO [ 1

10 i 16 ft. 1 JERT PR IS |

6 i 16 ft 1 1 P 1

12 9 ft. 6in. 1 1

6 ’ 5 ft. 6 in. 1 1

6 ‘ 18 ft. 7 in. 1 1

6 4 ft, 9in. 1 1

6 ; 14 ft. 9 in, 1 [TYSTTR PRV 1
- = . S Y PR
......... { 440 ft, 36 1 11 23 1

80¢



Fire Hydrants Renewed—Continued.

FourTnr DistiicT.

L3

I CONNECTION, STYLE.
Street. Location. l L le2 o Replaced by
i é | é.ﬂ o removd. o New,l New,l New,
| ‘ " No. l.lNo. 2.|No. 3,
S e —— e e
Alder street, west side, 46 feot south of south house line of Oxford................ E 20 4 6 | 7ft. 6in. ‘ 1 ' 1
Buttonwood street, south side, 162 feet west of west house line.of Eighteenth................. 15 ‘. 6 l 9ft. 10 in. | 1 veee } .. : 1
Callowhill strect, south side, 4 feet 6 inches east of east house line of Broxul‘ 10 ’ 6 | 4ft. 7in. ‘ 1 /[ \' 1 'é’
Eighth street, west side, 126 feet north of north house line of Susquehanna avenue......... 128, 6 ! 18 ft. i 1 ! | 1 ©
Fairmount avenue, north side, !50 feet west of west house line of Twenty-first............... : 15 ' 10 ‘ 25 ft. 6 in, - 1 ie o ‘ 1
Fairmount avenue, south side, 10 feet west of west house line of Nineteenth.......... ...‘ 15 ;10 } 26 ft. 6 in. \ 1 . ' ', 1
Jetferson street, south side, 17 fect east of east house line of Sydenham... 29 | 6 : 10 ft. | 1 1
Master street, north side, 39 fect 6 inches east of east house line of Twenty-eighth......... 29 l 6 ' 71t. 10 in. ’ 1 1
Norris street, south side, 177 feet east of east house line of Twenty-first......cccee cevcevnannnn. | 28 | 6 j 14 ft. 10in. | ) U (R i ......... 1
Pearl street, south side, 100 feet east of east house line of Seventeenth............ccopuennnennns| 15 : 6 { 41t ! | ES O i1
Taylor street, east side, 5 feet south of south house line of Brown 5] 6 10 ft. 1 | 1
Thompson street, north side, 33 fcét east of east house line of Thirty-first.......cccoeeve wunnee| 29 ‘ 6 4 ft. 1 l 1
Thompson street, south side, west of house line of Carlisle.....ccccceeeriinnrisniisinincinsncresnsnsnes| 29 1 4 6ft. 8in. 1 e 3 1




Fire HYDRANTS RENEWED—FOURTH DIsTRICT—Continued.

0Tg



Fire Hydrants Renewed—Continued.

Firra DisTrIcT (MANAYUNK).

Street. Location.

Cotton street, northwest side, 69 feet 6 inches northeast of northeast house line of Main..
Cotton street, northwest side, 156 feet 6 inches southwest of southwest house line of Wood
Grape street, north side, 20 feet east of east house line of Cresson............ccveevemrunner. ennnee
Grape street, north side, 26 feet southeast of southeast house line of Wood.......cceveueeiennee
Main street, northeast side, 26 feet 6 inches southeast of southeast house line of Centre...
Main street, northeast side, 96 feet southeast of southeast house line of Grape........coeuee
Ridge avenue, east side, 278 feet south of south house line of Clearficld......c..covvevneeinnnans

Spencer street, northwest side, 184 feet southwest of southwest house line of Cresson......

Total

Ward.

|
|

21
21

Size of Main
in inches.

- = I - T - B - Y -}

'

CONNECTION. STYLE.
Replaced by
oud
6in. !
removed. old. | New,| New, | New,
* [No. 1.,No. 2.|No. 3.
5ft. 1 1
16 ft. 1 1
3 ft. 1 1
12 ft. 6in. 1 erennnen 1
15 ft. 1 1
12 ft. 1 1
7 ft. 1 1
13 L. 6in. 1 1
85 ft. [ T OO 6 1 1

113



Fire Hydrants Renewed—Continued.

81xTH DIsTRICT (GERMANTOWN).

¢t




Fire HyprANTS RENEWEW—SIxTH DistrIcT (GERMANTOWN)—Continued.

§16



FirRe HYprANTS RENEWED—SIXTH DisTRICT (GERMANTOWN)— Continued.

14 %4
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RecAPITULATION OF FIRE HYDRANTS SET, RENEWED, AND

REMOVED.
STYLE. m
DISTRICTS. ~ | | { Total,
ol No.1, ; No.2, . No.3, | No.4. | No.5,
'} 1-way. | 2-way. | 3-way. | 3-way. 3-way.
Firsto.cormmcescsssenseensssesenes 1 4 63 18 |eeerrrenne e 86
S s S . 3 1 50 22 eveiinnes 2 88

o | ThIrd ciniisnmnnssnniae e 28 50 N N (O veeesy 110

& Fourth ...... ceeeeene J 1 2 35 58 96
Germantown. 1 19 14 4 38
ManayunK....eoeeiieicoenenns| 8 4 6 D U IR PN 14

Totals... O 68 218 135 2 432
First.......... UV B | 8 39 1 i 67
B d 42 9 25 b N (. 3 82

.m 1 11 23 1 36

@

m Fourth.....euereneaeennnnenn. 1 3 13 1 18
Germantown.........c.... veeens| 8 4 16 1 .. Jersees weeer| 29
Manayunk .....c.cceeuuneee [ PUvTro 6 1 D U PR PR 8

Totals.....ccreuee 7 41 17 8 3 240
Total New Hydrants. ..... 80 109 335 143 ... [ 5 672
First 21 m 21

_ | Second 49 * SN VN OO - 49

% | Third 14 TSSOSO SORRIONN (SUIOON I 14

e l

mu Fourth............ cesnnereenaeiene 46 |... _ . SO PR PN 46
Germantown....... o 8 _ 5
Manayunk 2 A 2

TOtAlS.c..vecumnsasessrrerseserens [RECQ— . SR SRR [— o
[ B X 1
Total added during 1886... ........lcoceerieeens _ ............................. [ A 295




216

FIRE HYDRANTS, BY PURVEYORS’ DISTRICTS,
And the diameter of the pipes to which they are connected.

S1zES OF PIPES IN INCHES.

PURVEYORS'
DisTRICTS.
31 4 6 8 {10
First.... 55 (245 | 839 | 26 | 35
Second. .| 851 651,009 154 |141
11287 11,037 | 4 133
1160 | 880 | 2|93
ManayunK....oveeeree ofueenes 20 | 241 |...... 10
Germantown .............. 32163 423 | 14| 37
Totals...ecvieerueersenen 144 790 | 4,429 !200 449

16

12

17

67

20

13
22

36 ' 48
7 {eereen
8| 8
6 | ...
1,9

22| 17

Total.

1,240
1,672
1,464
1,213
286
615

6,490




Y
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FIRE HYDRANTS

BY WARDS.

And the diameter of the pipes to which they are connected.

| S1zEs OF PIPES IN INCHES.
WARDS. .-__.; _ —— Total.
13“ G‘S:loll‘. mfls‘zo[auzse 18
el il
Firstceoeemseessemeeees ek stos o2 sl 1 od a4
$ecoRd...vvrereerrreenee. 126135“11159!5,1:2' ...... |1| ...... I ...... L 191
Third..eovveveereeessessene ls\ss 71I9115! ...... T : ...... : ...... LT 110
Fourth...ovuueeesnrssesenne :9isi 70;2:115 ...... ’ ...... —_ - 11] ............ 101
110 S '""}“\"f 57]%;3‘\91" ...... e o o 157
FIE11 VOO TS T S |07 : 1011 e |1 ‘ ...... L ’ - 139
Seventh.. : 1 i 51 109 ... 8 ’ 161 14 o) 1 3| 167
Eighth... 2 1 wo ... 13 a1 ! R } 2. 2| 169
NIDE . crevamcersemenenas Cala] e \16;11‘5: ...... bl 2] 185
R 1) o] s 1 3 ; 181 f ...... e : 9 : 20, L)
ELerenth e e 1A 18 bl 1 ...... G
Twelfth ceeerreeer R R I T s b
Thirteenth....o.... ol 18 % 2l 6] 6 i ...... - : ...... 112
Fourteenth...... :E M0 I ...... 20 l 501 : ............ " 2 ! ...... . ...... l 113
Fifteenth coneun.. ,1‘44}134‘1'-:9 502 51 2 fu 9] 282
Sixleeuth....................\......: 21 ! l 2 1 87
Seventeenth.. ......... , 1 l 23 I ; i 90
Eighteenth... UL | g oo 138
Nincteenth... ! | 199 ‘ 27
Twentieth......oouu.en. oo E 58 l 157 1 ...... 5 ‘ 22
Twenty-first........ccuueeee Lo r2 | 205 ! ...... 10 248
Twenty-second... ' 32 ' 63 ’ 332 14351 513
Twenly-thinl....l..........‘......} 3{ 115 |.oee I ...... I 124
Twenty-fourth. ..o 14121 | 325 20 | 26 E 50 166
Twenty-ffth............ ? ...... o | swo .3 ot 403
Twenty-sixthe ... ... I3 l 58 t 26 | 3] 2 ' 10 330
Twenty-seventh........ . }‘ 15 120 | 84 | 21 : 33 276
Twenty-eighth.......... I JIR SR 5.5 I OO 2.2 458
Twenty-ninth ... Ll { 171101 : 21 * 2 233
Thirtieth... 3 % | } ...... 2 i , 154
'l‘hirty-ﬁrst..................“...... 42 154 : ...... 9 ‘ 1 220

— ! —_—

Im 790 34,:29 20 (449 fzsn : 67 : 4|55 i a7 |17 : 17 6,490

28



STATEMENT OF THE NUMBER OF FIRE HYDRANTS, BY DISTRICTS AND WARDS,
During 1556, and totul previous thereto.

FIRST DISTRICT. SECOND DISTRICT. l THIRD DISTRICT. FouRTH DISTRICT. l MANAYUNK. | GERMANTOWN,
Wards. ‘ A Wards. . Wards. . Wards. . 'Wanls. X Wards. . |Total.
[ - 3 El ES Ei K
[ | | 2 i ' c v , ] . S ’ S o
1]2 3!4:263‘) B 5:0‘7 8!9110 A I 16‘17‘15'19»23!2531 F lua1s|2oi2i20] B 212w & | a2 |asls ©
S O A }
|
Prior to 1856........ 1[ t 1175 |l i; l . ...... \ ...... ] 1,368 [l bl ’ 1,163 . ...... 274 luuren l 582 | 6,195
|
During 1886......... 13' d 31:;2111; 86 312 | ‘ 313, 414] 851250 110 | 9[34 14 33! 6§ 9% 1 3| M| ’ 12| 38| 432
—_— | [P . N [ R R _I__ S S N | |
[ I ! ! |‘ |
Totals.cv .. “ e 1251 i el e H 1259 Lol 288 il 620 | G027
Taken out In 1886 ... }Hl 21 0 O VRO O R ); IO R VI O ” 16 i ...... 2 |..... 5| 137
S S ‘ —— |—— | ; — -
|
Totals in cnyH ‘l ; 1,240 H' l el 1,672 (o '“ 1,464 [ H 1,213 ooerd e 286 |...... we|o| 6156 | 6,490
|
Number of attachments for fire purposes previously reported..........cccceevererrurneenns 285
First District 1
Second :: ...... 3
Made during 1886 { Foufy W T /
Manayunk DIstrict....cccciiiiiiiiiiinninrneiiiiecieneinnsrecssnneeesennens 2
Germantown  “ e, 3
Total 305

81¢



ATTACHMENTS, ETC., MADE BY THE PURVEYORS.
In accordance with permits irsued by the Registrar, arranged by months.

_— e — — e e e e e ————

DRILLS. ; ) SHUT-OFFS. | ATTACHMENTS,
_ —_ e | — —_— - —_——— —_——
Si1zE. l E DRAWN.
_ BRSRR | = o
' =
MoNTHS, g . gl _:E ) .
L Ll EEE e il
S T e O O - = - O (= - S |2
€1 E 8| 2| 4 I E 12| 8|S EE| £ | = I =T
V22 28 211 g |3 S s 24 3
e =2 - 2 2z R :
ISR S B < | & & | & B |a Al &
e — | — | —
JANUALY v 5 ) 1] 6] 64 9| 14 vt 23 2 e 8| 10
| | | i
February c.ooeneerneeneneeneinneinan. 3 2! 2 F: 2 PO, all 10 1m .. 2 23 U PR SO 5 6 2
. i :
March a6 15 15| 12| 5 4l 31, 16 | 4| 4| 58 I T vl 10| 14! 3
‘
April el BT |14 { 7 1 5| 54| e 15 ' 8| s 50 9| 12
May........ ceerreariesesssasenns srenveneeree] 583 | 191 101 10 3 65| 48 n[ 7 7 n, n 2
June...... . 85 131 7 | o] 3 e8| w = Lozl 70 12| 109
July o822 ‘ 22 8l 13 2 | 867 65 13, 4 2 10 17| 209
AURUS oo 90 % TR T \ 981 ) 8] 91 6| @2 n t 25| 49
I
R e S Wi s, 9 9 ‘ 30 os7| 42| 1] 4! 9 131 3| 3%
|
OCLODET . veemneeeevmeneeeeeeeneeer e o7| 29, 10| 17, 5| ol | 1] 7{ 71 18 355 378
November ... . 1170 | 38| 21 20} 4 11,253 ! 50| 17 15| 8 1 39\ 306
!
December .. . Pets| 1, 30 9] 2| o8 li sl 4] 2 ‘ - B R
e ol e e o o e B N M S e
Totals.............. SO 7452 258 104 133 32(8009 | 490 | 174| e1| 50| 775! 122 4 1] 134 | 261 1,487
i ! | | ! i | |

613



ATTACIIMENTS, ETC., MADE BY THE PURVEYORS.

In accordance with permits issued by the Registrar, arranged by Purveyors Districts.

DRiILLS. SHUT-OFFs, ATTACHMENTS.
' Sizk. DrawN.
I .
DisTRICTS. “ 3% .
. . . I3 o 5 5 s .'g?:, § § . §
AR A AR AR RE R AR RERL IR AU RIRERE
RIR|IR|E]|5 |2 |B|Al&|& P3| & |2 |5 &
First.ooiiiniienc s ] 1,416 1n 7 18 2 1,454 61 24 l 16 4 105 4 7 11| 482
SeCon..ouiniererneninniiirennsenaernnnneeanans 1,182 83 46 46 | 11 1,368 | 107 47. 1 19.‘ 177 92 1 1 35| 129 | 592
Third. 2,224 M 9 29| 14 (2310 | 145 374 10 9 201 17 FL J PUSUROOI - 21 54 3
Fourth...... 1,726 | 115 33 30| & (1,909 | 135| 48 30 4 | 237 6 51| 57| 387
Germantown 743 12 9 6 |eevruees 770 14 12 ... 10 36 2 OURURIN [ 5 7 22
Manayunk 191 [ 20 P 4 freeseme 198 8 6 1 4 19 N PSR P, 2 3 1
Total8.coerivninnreesrarsernerannnn 7,482 | 258 | 104 l 133 | 32 |8,009 | 490 | 174 | 61 50 775 | 122 4 1 134 | 261 | 1,487

26

O-
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AccouNT oF NEw StoPs FOrR 1886.

sz;::ix'r. VINEY. BARTON.
DISTRICTS. - TOTAL.
A A
First...ccconneeeineencennn M7 i 2 ) RN (OO 15v
Second..ccccnneries inenn L1 J TUOUUOR IR 11 e 6 13
Third .cccvieereerinnnnnnens b2 A (O I F: Z PUURRRRRULINE PR RORRRRRNN 240
Fourth ........ orseeeseennnns 101 1 5 5 [ A PO 119
Manayunk.......cceereneee L5 R R IO PO PR RRRRRPs 41
Germantown ............. [t 22 ISURRNRRRSIN SN PRUTECORR ) S PR 73
Totals......cccomaneenee 694 1 5 21 i 9 6 736

REePAIRS To Maixs, Stops, AND FIRE HYDRANTS, AND
Stors TakeNn Our Durine 1886.

! Srors, FIRE HYDRANTS.
Repairs
DISTRICTS. o Mains. —

y Taken Taken

Repaired. Renewed. out. Repaired. Renewed. out.
First...ccceveees venees 67 597 48 vreenn 1,433 67 21
Second ....cccveenenne 172 825 70 6 2,235 82 36
Third...ccorvurneeens 109 295 ) U J PO 473 36 13
Fourth..........cuc... 188 292 25 e 627 18 46
Manayunk ......... 26 315 2 507 8 5
Germantown....... 59 34 2 2 143 29 2
Totals..uuseeee.n 621 * 2,351 162 8 I 5,423 240 123
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NUMBER OF VALVES RAISED IN THE SEVERAL
DISTRICTS DURING THE YEAR 1886.

Also, in each year since 1873.

N
DISTRICTS. é E |§ 1'§ |
. 132313 \
FAMSLuerareeecsesnsssssnnnns sonsnna | sesesssss cevees) venves . 1|1
Second.. 13 : 1 ; 7 \ ......
Third..c.oceseeeasssansens l P
FOUTth covvnncnnnsennsnes vevnrenes evsensent s U l ......
I
1857 1
24 | 97 : 1
13 \ 71 ! 1
27 { 88 |
25 | 58 ‘ 1
)90 ...
23| 47 e
16 | 60 l 1
22 1100 |......
sl
17 [ 49 1 ‘
woowo1g7s 7|55 120 4
LU - YRR FOVOOOION DRI 18)32m| 6
Totals for 13 years... 12 1 152 !322 :998 ‘ 1570 l 19 \ 1 ‘ 7 ’ 15| 8[1625
. N




TABULAR STATEMENT OF WORK CONNECTED WITHI THE DISTRIBUTION.
For the scven years 1880 to 1886, inclusive.

‘ PIPE.
Years. | Extensions. Repairs and Total pipe Total amount in Total amount

| . reluys. handled. use. handled.

l Feet Pounds. | Feet, | Pounds. | Feet. | Pounds. Feet. Pounds. Feet. Pounds.
, | _ . S
1880....... 23,085 | 844946 | 9,557 | 262,826 | 32,642 | 1,107,772 .:£,027,623 192,816,906 | 4,161,768 | 200,136,708
1881....... 56,616 | 2,832,623 | 3,882 | 199,649 | 60,448 | 3,032,272 | 3,984,239 | 195,649,529 | 4,225,216 | 203,168,980
1882....... ! 56,560 | 5,896,165 | 7,740 | 484,002 | 64,600 | 5,880,257 | 4,041,009 | 201,045,604 | 4,289,816 | 209,019,237
1983.......| 63,215 | 3,049,645 | 12,605 | 675,420 | 75,880 | 1,724,065 | 4,104,314 | 204,004,339 | 4,365,696 | 212,773,301
1884....... *$4,451 | 7,155,385 | 18,079 | 1,380,271 | 102,530 | 8,535,656 | 4,188,765 | 211,249,724 | 4,468,226 | 221,308,957
1885.......| 137,067 12,234,074 | 93,783 | 3,265,537 | 231,850 (15,499,611 | 4,325,732 | 223,483,798 | 4,700,076 | 236,508,568
1886.......| 136,831 18,238,157 | 121,210 | 4,883,826 | 238,011 |23,122,283 | 4,463,563 | 241,722,255 | 4,958,117 | 259,930,851

' Additional stops.

3
El .
£ ¢
= -
2 | =
2 =
= =
s | £
=3 ~
=] =
E <
TIE
< (2
70 | 5,358
144 | 5,502
120 | 5,622
130 | 5,752
147 | 5,887
307 16,195

* 389 feet of pipc; omitted in 188:3;

t One fire h ydrn;;;mitwd 1683. )

295 l 6,190

% \ Meters in use.

SERVICE ATTACHMENTS,

14in. | 3in. | 34 in,
2687 | 18| 49
3,166 | 137 | 59
3,169 ' 110 76
4,576 97 71
5529 | 185 84
6,734 | 254 | 121
7,482 | 258 | 104

Total.
2,943
34838
3,484
4,877
5,945
7,283
8,000




~

GENERAL SUMMARY OF METER OPERATIONS DURING 1886.
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APPENDIX E.

REPORT

ON THE

OPERATIONS OF THE SHOP

DURING 18886.

PHILADELPHIA WATER [DEPARTMENT.
CHERRY STREET SHoP.

January 17, 1887.
JouN L. OgDEN,
Chief Engineer. .
SIR :—1I respectfully submit the Annual Report of the
operations of the Cherry Street Shop, for the year ending
December 31, 1886.

Respectfully,
W. F. COURTNEY,
Superintendent.
MERCHANDISE. Dr.

To Stock on hand January 1, 1886
Bolts and nuts.......ceeeeviiiniiens voeeee

Bricks and lime...... eeeritrereeairese e ea e seeranane
Brass fittings...cccucvviiniiiiiiiiiiiiiiniiini
Brass castings, 36,407 lbs.............
Chandlery ..c.coeeeiiiiiiinniiiiiiiiinin i e s reenes
Castings, iron, 968,046 Ibs.....ccoverrienirnniiniiiiiieiinniiiiinenenns
Coke, 160 bushels...... aetrea et r e er b aabs s raaees




Iron, wrought, 73,217 lbs
Lumber, 64,068 feet...........
Machinery ....... :
Miscellaneous... veer
Oils and talloW..cceiveeiieciiiiiiiiiaiiarenicicieressineecsssecsnnns
Paints and 01lS...ov.vievenieiiiiiiiiiiiiiieeiiiiiiiiei s
Stationery.............
Steel, 5,102} 1bs......
Tickets..oeere vnerenrevenes
Wrought iron fittings
DiStribution. ceuiiuieeii it e e e e
WageS.coviiietiiieerrnniieenenraiees eereetrateneraeernesareas savans 30,967 54

$75,078 34

MERCHANDISE. Cr.
By repairs and supplies First District... $16,180 25
“ w “  Second * ... 11,040 03
w o ou “  Third “ .. .. 15,306 54
“ oo “  Fourth * e 14,634 63
w oo “ Fifth s 2,393 50
“ o oou “  Sixth  “ 4,636 27

$64,191 22
FAIRMOUNT PUMPING STATION.

By repairs to machinery.....ccccoiciieiiiniiinnnnnin, $1,176 24

“ % buildings and grounds..........c.cveuirnne 277 09
_———— 1,453 33

SPRING GARDEN PuMPING STATION.

By repairs to machinery.....ccccoeviiiinniiiniiiiiiinnnaes $1,148 97
“ “ boilers.ceieeueiiiiiiiiniiineaien. 539 44
“ “ buildings and grounds......ceceeuv...... 227 13
—_ 1,915 54
By supplies to store house.......cocceeviiieneiiieniiinnnn. 78 96

_— 78 96
BeLmoxT PuMPING STATION.
By repairs to machinery. 504 96
repairs to boilers.......oeoiviannnnn. 287 06
repairs to buildings and grounds Y6 14

RoxBoroUGH PUMPING STATION,

By repairs to machinery......ccc.coeiveuiinniiiennnin $1,465 85
repairs to boilers.....c.ooviiiiiiiiiiiiiiinnn., . 99 55
repairs to buildings and grounds.........cuceeeeeen. 14 21

1,679 61
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CuestNytT HiLn PuMpING STaTION.
By repairs to machinery.....o,eeueieiiiiiiiniiiinnnnnnnn §272 13

MTt. AIRY PuMrING STATION.

By repairs to machinery.......ccccoovvniiiiiin s 16 22

repairs to boilers.....coocoeviiiiiiiiiiiis vivinnniine. 551
Fraxkrorp PrMring StATION.

By repairs to machinery........cociiiiiiiiiiiiinennnnens $737 55
repairs to boilers....ovveiveniiieicrininininnicinineeenn. 52 82
repairs to buildings and grounds......cc.ecveenunennn. 98.76

KexsiNgToN PrMpING StaTION.

By repairs to machinery.....ccoce.vviiiiviiiiiiin. §165 11
repairs to boilers......cccoeeiueiiieiiiiinniiiiiininnnnns 63 37
repairs to buildings and grounds...... ..ol 43 29

MaIN OFFICE.
By supplies and repairs.....coovee vovviiniiiiinieniennnn §05 75
CHERRY STREET SHOP.
By supplies and repairs........cccoeeeeiiiiiinniiineiniiennnn $357 70
GENERAL BUILDINGS AND GROUNDS.

By supplies (Lehigh Avenue Basin)......c..ccoevennene $6 81
supplies (Cherry Street Shop)...covveueerrenivinneeee 4 20

By supplies and labor (New Shop).....c.uveunniniinnnn. %6,444 01

WATER METERS.
By supplies and repairs......ccooeeiiiiiiiiiiiiniiiininnn $120 73
Fixep PATTERNs. .
By supplies and repairs........cvveveiiiiiiiniiiiicnninnnn. $523 62
. DISTRIBUTION
By supplies and lahor.......ooeuviiiiiiiiiniiiiiiiinnnn. $663 77
FERRULE~.
By labor on corporation cocks.....ecuvrviinnrenirienennen. $46 11

21

859

271

11
6,444

120

663

46

01
01

7

-
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OLD METALS.
By 8ale8...cceeiieeiiiieiniii e et ceeeeces e seesens $589 22

_— 589 22

INSPECTION AND SURVEYS.

By repairs...ccocuiiieeniiiie wennane e e raae $18 13
_— 18 13
MACHINERY.
By supplies, repairs and labor..........cccceriiniiinnnann. $1,599 20
—_— 1,599 20
$£82,030 38
By stock on hand January 1, 1887.......tuuviiiiniiiininiiniiiiniennns 11,567 76
(6 RN R $93,598 59
0" SO SRS 75,078 34
Balance to Cro.oeevveeniinnneniiennns wones $18,520 25
INVENTORY, JANUARY 1, 1887.
4 4-inch stop cocks, at $22 00 888 00
18 6-inch “ 25 00.... 450 00
6 10-inch “
5 12-inch “
2 16-inch ¢
2 36-inch “
$1,843 00
6 8-inch O. S. stop screw~, at 83 25.iiiiinininiinnns $19 50
7 10-inch «“ “ 31 50
11 12-inch % w o« 55 00
12 16-inch “ wou 78 00
12 20-inch “ * 99 00
3 36-inch “ «“ 66 00

_ 349 00

14 d4-inch N. 8. square-top stop scre“s, nt $2 25...... %31 50

22 6-inch  “ “ 2 50...... 55 00
14 10-inch  “ “ “ «“ “ 4 50...... 63 00
6 12-inch “ “ “ “ “ 5 00...... 30 00
4 16-inch “ “ “ “ “o6 50...... 26 00
3 20-inch “ “ “ “ “ 8 25.. 24 75
8 30-inch “ “ “ “ “10 25...... 82 00
1 36-inch  “ “ “ “ “ 22 00...... 22 00
8 Barton stop screws, bonnets, etc, at 88................ 64 00

— 3825
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25 8-inch socket screws, at $1 80 .icveere cererinennnnns $37 50
29 4-inch =« “ 0,
58 6-inch “ “
11 8-inch “ “
16 10-inch “ “
22 12-inch “ o u

17 4-inch spindles, at $1
10 6-inch  « “

8 8inch ¢ “ 2 00...enees
12 12-inch “ “ 250

16 16-inch  “ “ 300

3 4-inch iron bands at $2 15....civvieeeeirvenieninnens $6 45
5 6-inch “ $2 15 iieieinimierenccarireinennane 10 75
3 12-inch “ 7 0uees . 22 50
5 16-inch “ 410 00.eeeenerecesreneassnnanenns 50 00

19 pairs stop monkey legs, W. L., at $1

59 ‘“ “« “ “ C. I.’ “ 3 2
6 cross heads and nuts, “ 2
211 wood plugs, “
1 No. 1 fire hydrants.......ccoeevnremnienniiiniocnsene o $26 00

15 No.2 “ “ at $33 00 495 00
3 No.3 « “ “ 3425 102 75
50 4-inch plug nuts, at 25 Ct8....ce.cverrreerenreenenenne . 12 50
5 6-inch top caps, at 65 cts 325
77 frost rods and valves, at 57 cts........ 43 89
66 top ends, No. 1 valve rods, at 60 cts.......c.e.uu.nn 39 60
35 “ % Nos.2and 3 valve rods, at 60 cents.... 21 00
2 6-inch valve rods, at $1 50.....0 cccceecreninrianean . 3 00
274 4-inch gum valves, at $2 25........cccvveniinnnns 616 50
490 6-inch R S T 1 U 2,450 00
151 gooseneck gaskets, 754 1lbs,, at 96 cts. per 1b...... 72 48
14 lbs. gum washers, at 96 cts. per b .........cceeeeee 13 44

305 gum gaskets for top caps, 15 1bs,, at 96 cts. per lb. 14 40
60 96
76 30

762 1bs. iron forgings, at 8 cts
2,521 Ibs. finished brass castings, at 30 cts....

6 hydrant keys, at $2 25....coiiiiuiiiiiiiiiiininnnnnees 13 50
4 caulking tools, at 50 Cts.....c.ccvvviiieiiiiinininnnn. 2 00
15 gouge chisels ...covveeniieniiiniiiiiniiiiii e 7 60

295 50

- 137 00

89 70

340 75

$3,913 81



25 cutter chisels..............

e « 00

110 fat chisels, at 35 cts.......... 38 50
12 stub end straps, at $8 00.....c.ccvveiiriiinreiiniiinns 96 00
217 bra<s ferrule plugs, at 50 cts....c..evvveriinienennen. 108 50
1 street Key..oovvivuirnniieiiieniinirnnnenieenreneenanad i.. $5 00
10 pairs hook bolts, at 15 cents.........ccuveueerinnnn. 150
8 8-inch stop valves, with rings, at $1 75............ 14 00
12 8-inch stop sides, with rings, at $2 30 ............. 27 60
6 large lead pots, at $4 00...cc.ovivvunans 24 00
6 medium lead pots, at 82 50...... 15 00
6 small lead pots, at 1 35...cceeuerrinnniiiinnniiennnne. 8 10
40 flushing nozzles, at $1 T0.......oveeieeeiiienicnnnnnne 68 00
5 brass reducers for tire hydrants, at $2 25......... 11 25

3 reducing caps for pressure gauges, at $1 75...... 82

1 13-inch brass lever Ludlow valve........cuceunenne. 6 80
100 frost valves, at 30 CtS..ccureuiurienerenenerrenenrennen 30 00
40 lbs. 4-inch sheet gum, at 44 cts.......ocevviruennnn. 17 60
45 clevises, at 75 cts. per dozen......... 2 81
66 stop and plug monkey keys...... 2 32
105 Ihs. Babbitt metal, at 20 cts.......ceueeeeniennrennenns 21 00
Chandlery .......oovviiinn voviniiiiriviniiiininnnnnnnes $13 95

2,943 fect lumber................ reeee e ese e e 169 89
23,808 1bs. wrought bar iron, at 2§ cts........ocoveneenans 597 45
3,803 1bs. steel.ciuuuiieiniiienniiireriiniriniieneineieineenne 531 89
4,999 lbs. brass castings, unfinished, at 12 cts......... 599 88
Paints and oils......ccocevviiiiiiiiiiiiiieniniiiinee. 9 02

Oils and tallow....ocueviiviiiiinniiininnciinninnnnn. 5 57

Bolts, nuts, washers, rivets.......ccoeeieeennieiannens 417 40
Hardware 188 21
18,381 1lbs. iron castings, at 18 Ct8..cccvuerrverreniinennnns $306 35

$1,100 91

260 2:

$2,839 61

$11,567 76

MANUFACTURED.
22 4-inch stop cocks, at $22.00......ccvuinniinineinnn. $484 00

731  6-inch “ “o % 2500....
12 8-inch “ % 30.00....
63 10-inch “ o« 40.00....

18,275 00
360 00
2,520 00

65 12-inch « R 5 X 1§ R, 2,925 00

20 16-inch “ 60,00 e 1,200 00



12

10
12
193

143
31

927

107

122
382
122
49
129}
634
74
38

233 .

20-inch stop-cocks, at 95.00.......cceiiiiiiiiinninn. 1,900 00
30-inch  “ o 189.00..... . 2,268 00
36-inch “ “ % 360.00 2,880 00
W&y
10-inch socket screws at $2.25........ccciiiiinnnnnn. $S7T 75
12-inch * €« 250 187 50
14-inch ¢ Y i 300
16-inch “ at S3.00.cciviiriiiiniiinnn 6 00
’ _— 284 25
4-inch N. S. stop screws, at $2.25..cccovveveieeenn. 8§47 25
6-inch « « “ 2,50 262 50
10-inch * « u 450 13 50
16-inch ¢ ¢ “ 6 50
20-inch % ¢ “ 8 25
30-inch  “ « «“ 10 25
36-inch “ ¢ “ 22 00
Barton stop screws, bonnets, ete., at $8.00......... 88 00
6-inch spindles, at $1.50.......ccuuvuminiiiiriiennnnne 18 00
104inch  “ 4228 uuuieniiiinreenn e 27 00
_— 503 25

cross heads, at 75 CtS.cvcvueeeiencriiiniinniiriinnenenss §7 50
stop nuts, at $2.00....... 24 00
dozen stop monkey keys, at 2o CeMS.euivirrnnnnene 19 13
at.op monkey legs, C. 1., at $1.50.......cccceveennnns 215 50
“ WL T at $3.25e e 100 75

frames and covers, 176, 130 Ibs., at .01%............ 2,935 50
hat flanges......cooveeiiiiiiiiininn ciiiinn veees w296 90

N. 8. 4-inch No. 1 fire hydrant, at §26.00......... $3,172 00
“s 6-inch No. 2 “ “ “  33.00......... 12,606 00
“ 6-inch No.3 ¢ u “ 34.25......... 4,178 50

0. S. casings, at $5.00..cc.ccuuiviiiiiiinrinnrnnienenin 245 00
dozen 8. hooks, at 75 cts per dozen......c..ceeue. 97 13

*  clevises, at 75 cts e 47 56

“  plug monkey keys, at 25 cts. per dozen.... 18 50
risers at $2.00....cciniiiiiieiriiieri e eennes 76 00
valve rods, at 75 cts.... 6 00
{rost rods, at 75 CtS...cev.ieeerieeeerneruenrencnsnnnnns 5 25
wrenches, at 175, . cvuveiiviiiiiiiiiciiiireenes $61 25
fish traps, at $5.25.......cccevuunnenn. 42 00
pressure caps, at $1.75 10 50

reducing caps for fire hydrants, at $2.25.......... 27 00

30

3,509 28

20,451 94



30
122
265

33
161
2
29
37
20
1

14
9

2
92
2

530
75
1,027
163

31

crow bars, at $1.15..cceiiiiiiiiniii e i 34 50
caulking and gasket irons, at 60 cents............ 73 20
cutting chisels, at 60 cents......ceeeveenvreeniennnnnn. 159 00

4-inch iron bands, at $2 15

6-inch “

8-inch “
10-inch “
12-inch “
16-inch i
18-inch “
20-inch “
22-inch “
36-inch “

flat and cape chisels,

gouge chisels,
wood plugs,
iron plugs,
large lead pots,
medium
small
hydrant keys,
stop keys,

[

“

“

£

&«

brass ferrule plugs,

furnaces, complete,

‘“ grates,
caulking hammers
sledge «“
wedges,

$407 45

$38,058 17

2 15...

4 00...

5 00

7 50

10 00

10 00...

10 50...

11 00

20 00 .
—_—— 1,366 60

Y T O -185 50

R 45 00

U 30nmmmererererenreenens 513 50

RN O 81 50

O 124 00

“ 40 00

“ 35 10

“ 13 50

« 40 00

RN | OO 166 50

“ 14 85 80 -

“ g7 40 50

€1 00umerercrereerens 16 00

O X S 13 50

(U 186 50
—_— 1,586 90

$61,011 67
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livered from Cherry Street Shop during 1886, to the Purveyors

Stop-cocks, Frames and Covers, Fire Hydrants, Cases, etc., de-
Districts, Works, etc.
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Stop-Cocks, Frames and Covers, etc.

. . o o = < . » S @ L W o oW - At
o sojpuidy _1 & S . ;_‘\W ) 1m Zu_r.?_ =~ & - =N = 5
Py o © ™ @x - .” N . ST o
S0y v::.__._v_ % = 2 o _ kN W ,n.,ox:ez_ ¥ ® ® g 3
4 : ~ - - . ——
= ‘SoNel & & ° 83 _ B = ‘40814 _ A A =
g o : g ! H ;
g ]
) SPEIY SS0L) ] 2 8 2 ﬂ_v -ofnon _ £ © 8
T o % —_—
o e Al © © © =
I >|'_”.w.1~ fonuon 8 ha % ! M .._o::c_ 8 & 3 2 2 m
o ey S 0 M s o &} = B l‘
1D 'sitarg .3..:5@1_ 8 2 = m - | O i_so_ H 3 ]
"RURMDF YSL P = & ....Iw’ T = - 2 o Aul«rih = a
- — — Q ._a—v.m_ SRR ) ]
-sdeag, 1038 M : © «© ‘B
ORI S 17 3 ®» < Q - @
: : . s{oyy Koquop 3 2 & $ 2
“SIoWE ] M_Ex_:ao_ HEC AR N - E] D. X A0qUON :r; =& W S o~ 2
A | : T e | - s Poe ©
; Bapopy | & o e~ P ] ey e EEEE B g
. S - e S X
& - [T - Py & ® W o I~
3 aanssag | IR mu _ wpoopng| B 3 3 8 I8 g
wopeg | P2 P i b G = 5. .
IR Dm _ SPOY WOL [ w:_a—_ - © e~
| “your-og | il N B |
— — s 3 ﬂ ‘spoy E_.ﬁw._s_ - S
% wuryr | P I - 5 :
z ! PR U S S S ! .n@:u:.ﬂg_ L - S S
w B : i T >
8 wurgt] o~ o I = = —
P e i ) s1ox
m .._u.:é__ PV B H ~ < a B[O8IY,) d)ul)
S |~ N P e ]
& ._&_3_ =28 &K ° 3 =
I i Ba i I S
wuy| Pz P | 8| B i
: F H w‘ - A m B
] R T S S S - B : a
o " T - S S P-4 2 | = HEEC AT S S A B
g § 528 zz%E 2 BEEEEREEE
a D EEEEE K = | £ 8 2 35 % 733
[ g & & ' N E Bk AR




237

PURCHASED ARTICLES SUPPLIED TO DISTRICTS,
WORKS, ETC.

202  gallons headlight oil, at 11} cts. per gallon.........cceueeieeenns 22 73
63 “  lubricating oil, at 12} cts. per gallon..................... 8 50
11 “  lard oil, at 54 cts. per gallon . 5 94

531  doz. bolts and nuts, at 75 cts. per doz....cceevreruireuneiencreeacnns 398 25

700 1bs. washers, at 6 cts per 1b 42 00
66 6-inch gum joint rings, at 60 cts.... 39 60
40 lbs. rivets, at 8 cts. per 1b 3 20
60 files, At 50 ClS..uiivnieeiiniitiiiiicririie e 30 00
24 4-inch rubber valves, at $2 25............ 54 00

5 6-inch “ oo 25 00
6 frost valves, at 30 cts........ TN 180
2} doz. sledge handles, at 85 cts. per doz......ceevvennnen. 213
4% doz. hammer handles, at 45 cts. per doz 210

284 gland bolts, at 10 Cts...cuuveeuniirenniiinnniiiiiiuninen . 28 40

104 O. S. joint rings, at 50 CtS.uueieuiiiiriieieiiniieirniiriiensiaenees 52 00

$715 65 -






APPENDIX F.

————————

REPORT OF JOHN E CODMAN,
CHIEF DRAUGHTSMAN.

PHILADELPHIA WATER DEPARTMENT.

February 24, 1887.

MR. Jon~ L. OGDEN,
Chief Engineer.
Str:—The following report of work under my charge
during the year 1886 is respectfully submitted.

The urgent demand for new boilers to supply the places of
a number worn out and unsafe, the variety of forms, varying
degrees of economy and expense, and maintenance of those
at present in use in the department, led to directions being
given to make efficiency tests with a view of adopting a bet-
ter form for new boilers to meet the requirements of the
department.

Tests were made of the plain cylinder boilers at Belmont on
February 10 and 11, 1886 ; the results have been published
in the last annual report, for the year 1885.

Calorimetrical tests were made of the double-decked boilers
at the Spring Garden station April 20, 21, and 22, and of the
marine boilers May 3, 5, and 6, 1886 ; the results obtained
are given in the annexed table, ‘ Calorimetrical Tests of
Boilers.”

An efficiency and capacity test of the double-decked boilers at
the Belmont station was made on October 27 and 28, 1886 ; the
results are given in the table ¢ Efficiency and Capacity Tests
of Double-decked Boilers at the Belmont Pumping Station.”

' (239)
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A drawing is also presented showing the setting of boilers,
waterline, flues, etc. The table is divided into four periods of
time. The first column shows the results for the whole
twenty-four hours; the second column shows the results for
sixteen hours, with 5} inches of water in the upper drum
measured from the bottom of the drum ; the third column
shows the results for eight hours, with 121 inches of water in
upper drum ; the fourth column shows the results for the six
hours immediately following the eight hour run, with 5} inches
of water in upper drum. The difference in water level was
not as much as is sometimes carried in this class of boilers,
but encugh data was obtained to show that economy of fuel
and steam laid in the direction of using the upper drum for
superheating.

The plain tubular boilers in use at Mt. Airy, Roxborough,
Chestnut Hill, and Department Machine Shop were tested for
efficiency and capacity at Mt. Airy station on November 16
and 17, 1886. This form of boilers gives a very good quality
of steam. The general results are above the average and very
satisfactory. Drawings of these boilers are presented, showing
setting, flues, etc. The results obtained are given in the table
«« Efficiency and Capacity Test of Tubular Boilers at Mt. Airy
Pumping Station.”

From the data collected, a form of boiler was designed to
meet the requirements of the Department for dry steam,
facilities. for cleaning, accessibility to all parts for repairs,
economy in fuel and space, and cost of construction. A com-
plete set of working drawings was prepared, bids advertised
for, and the contract awarded to Messrs. I. P. Morris & Co.,
for seven boilers at a cost of about $2,000 less per boiler or
$1.50 less per square foot of heating surface than was paid for
the marine boilers at the Spring Garden and Frankford
stations.

The bids offered by the Water Tube Boiler representative,
which were apparently so much below the cost of the Depart-
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ment boilers, can perhaps be accounted for by the following
comparison : :

The two boilers offered were rated at 120 H. P. each, or
240 H. P. for two of the following dimensions: ** each boiler
is to be composed of seven sections or slabs, each section to be
composed of nine best lap-welded wrought iron boiler tubes
four inches in diameter and eighteen feet long ;" ¢ steam and
water drums 36 inches diameter;’’ ‘“mud drums 18 inches
diameter.”” These boilers contained about 973 square feet of
heating surface each, and it was intended to develop one H. P.
from 8.1 square feet. The published tests of this class of
boilers show that from 10 to 12} square feet of heating sur-
face are required to develop one H. P. by the evaporation of
30 lbs. of water per hour from a temperature of 100 F. to
steam of T0 lbs. gauge pressure.

In an article in the ¢ Engineer "’ the writer says that ¢ the
water tube boiler will not, space for space, make more than 60
per cent. of the steam that an ordinary marine boiler will; "’
then, if 40 per cent. more heating surface and 40 per cent.
more efficiency were required to compare with the marine
boilers, it is clearly seen that the water tube boiler, as offered
to the Department, was the most expensive even in first cost.
The experience with a water tube boiler in use for some
years at the Roxborough Pumping Station was very unsatis-
factory. The estimated capacity of the boiler was more than
it should properly have been called upon to perform; conse-
quently the tubes were often found filled up with scale, causing
frequent and costly repairs.

The annexed table of tests made by William Kent, M. E.,
May, 1884, at the Augustine Paper Mills, Wilmington, Dela-
ware, furnished the Department by Pusey, Jones & Co., of
Wilmington, shows the results obtained with a water tube
boiler and an ordinary plain tubular boiler.

The two furnace flue tubular boilers contracted for with
Messrs. I. P. Morris & Co., for the Roxborough station, were
delivered and set upon the foundations by the contractor on

31
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December 6, 1886. All the steam, feed, blow-off, etc., con-
nections were made by the Department to the present steam
pipe. The specifications required the contractor to cover the
boilers with some first-class covering, to be approved by the
Chief Engineer. The material selected is composed of
asbestos and some cementing material, and is applied to the
boilers when under steam. It presents a neat and finished
appearance, adheres closely to the boilers on sides and ends,
and is an almost perfect non-conductor. A capacity test of
‘these boilers was made February 18 and 19, 1887. The
results obtained are very satisfactory, and show that the con-
clusions arrived at in the design were correct. The quality of
the steam, .9864, is above the average obtained for boilers
without any super-heating surface. The boilers were estimated
by heating surface at 80 H. P. each. The results obtained from
the two boilers of 160 H. P., by the evaporation of 30 pounds
of water from 100 degrees F. into steam of 70 pounds gauge
pressure, were 230 H. P., or 44 per cent. above the rated
capacity, and at the same time gave an economic evaporation
of 11.02 pounds of water from and at 212 F. per pound of |
combustible. The results obtained from these boilers are given
in the table ‘ Efticiency and Capacity Test of the Furnace
Flue Tubular Boilers at Roxborough Station, February 18
and 19, 1887." A drawing is also presented, showing the
arrangement of furnace flues, smoke boxes, gas flue, ete.

The five boilers for the Spring Garden station were placed
upon the foundations by the contractors, February 14, 18%7.
Coupons from 55 of the steel plates used in constructing the
Spring Garden boilers and 24 from the plates used in the
Roxbhorough boilers, were tested for strength of material under
the inspection of James H. Hand, with the following results:

Brand of steel, Park Bros. Black Diamond.

Average tensile strength per square inch.............. .....53,936 1bs,
Average limit of elasticity per square inch... ..36,150 1bs,
Average elongation in 8 inches 1.79 in.
Avcrage per cent. of elongation in original length........ 22.35
Average per cent. in reduction of area.........cueeuneeeeens 61.36
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The attached strain diagram shows graphically the average
results obtained from the tests of the material.

One sample of the double riveted seams was sent to the
United States Arsenal, Watertown, Mass., for testing. The
results obtained are shown on the accompanying drawing and
table for both steel and iron plate.

Specifications and plans for rebuilding one of the brick
stacks at the Spring Garden station were prepared in the
Department and bids advertised for. Thomas Gamon con-
tracted to rebuild it for the sum of $2,475. Work was begun
November 1, 1886. Some delay was occasioned by the storm
of November 18, 1886, in which the scaffolding was blown
down. The work was completed on December 18, 1886.

During the year, 93 drawings of machinery, plans, etc.,
were made, some of them involving a large amount of work.
A number of blue prints have been received from outside
parties, showing the location of conduits, sewers, railroad
tracks, etc., and placed on file; one blue print from the Holly
Manufacturing Company, Lockport, N. Y., showing plan of °
new engine.

I am, respectfully,
JOHN E. CODMAN,
Chief Draughtsman.
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Resnlts of the Trials of two regular 120 Horse-power Water-tube Boilers
and two Tubular Boilers at Wilmington, Delaware, to Determine Effi-

ciency and Capacity.

‘ Water tube.! Tubular.

R, . :.____
Date of trial...... ‘ May, 1884, |
Duration of trial Hours ...l 24 <3

DIMENSIONS AND PROPORTIONS,

Number in use...... eesee 2 2
Diameter of Doilers...coriiiieiieriiininnenniereninn Feet ........... 5
Length of boiler... Feet.............0.. 16
NUmbers of fUrNACES.....cvvviereririireiiteesnnesstesesnenis srssssssssesonsonsans 2 ! 1
Type of fUrDACES.ceueiiiees certiiiiincsressnssnesssseneesannns . Brick. Brick.
Number of tubes in each boiler....... 44
Diameter of tubes............. esrrnressreeesarecnane RPN ! Inches.....cee]cerieninnecnnnnne 4
Length of tubes........ | ) 332 AR IR e 16
Total heating surface in two boilers........... g Square feet... 2,760 2,024
Total tube cross section aref.......cceereessnsssccccnennnes| Square feet.. o vieeeeeeennes. 3.36
Ratlo of tube cross section to grate surface........... | 1to8
Girate surface water tube, 4 ft. 5 in.; tubular, 10 ft.|

10 in.; wide, water tube, 7 ft.; tubular, 5 ft....... Square feet... 61.9 54.2
Water heating surface............. seerennas estenassnansnnaas Square feet... 2,760 2,024
Ratio of water heating surface to grate surface...l..cvevveeeeennns 446tol | 373tot

AVERAGE PRESSURES,
Steamn pressure in boiler by gauge......... teseennen Pounds... 76 74.8
Absolute steam pressuie... Pounds......... 90.68 89.48
Atmospheric pressure per barometer..........c.ceeeeeee| Inches 20.96 29.96
Force of draught in inches of water..........cccevveens Inches 0.16 0.26
AVERAGE TEMPERATURES.
Of escaping gases Pegrees Fah, 336 500
Of feed water. Degrees Fah. 126.1 1274
FUEL.

Total amount of coal consumed..............ceenueee.ne..| Pounds......... 16,181 15,253
Kind of fuel used Wm. Penn S chuylkillan|thracite
Total refuse, dry, in pounds........cccoivviieirnneninneenns Plfl!l.ﬁds 1,871 1,519
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’

Results of the Trials of two 120 Horse-power Water-tube Boilers—

Continued.
———
i
!
FeerL—Continned, 1
Total combustible (dry weight of coal, less refuse). Pounds......... l
Per cent. of ash......cccoevueiininins treeeee eeaereereaenereienes
Combustible consumed per hour.....ccuueeviiiinnnn Pou mh

i
RESULTS OF CALORIMETRIC TESTS. J
|

Percentage of moisture in stean.....ccceeueeneeees «eeeeee] Percent.......

WATER. ‘

Total weicht of water pumped into boiler, and
appareotly evaporated..........cceeeeennne TIARINRIN | Pounds.........

Water evaporated into steam per hour... 1 Pounds..

EcONOMIC EVAPORATION.

Water actually evaporated, per pound of coal,
from actual pressure and temperature.......... veeer; Pounds.........

Equivalent water evaporated, per pound of coal,
from and at 212° F.............oceeee enreeseninsesanesenss, POUDAS.nieiel

El‘uivaleut water emporatmll: per pound of com-

|
i
ustible, from and at 212° ! Pounds..

:
RATE OF COMBUSTION. |
I

Coal actually burned per square foot of grate sur-|
12¢€ PET BOUT cecereeneeecracreesenessnns " Pounds.........

RATE OF EVAPORATION.

Water evnporated per square foot of heating sur-

face per hour... ! Pounds

CoMMERCIAL HORSE-POWER.

Horse-power developed from 212° F, of feed, and
70 pounds pressure.

Horse-power, builders’ rating, at 11} square fect;
per horse-power......uueeeeneenne

Per cent. developed above or below, rating..

|
!

\\'ntcr lube Tubular.

13,714
\ 998

1.02

137,363
l 5,972

9.018
10.127

11.249

2.95

216.1

176
Above,
22.8
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Table showing Results of Calorimetric Tests of Three Different Forms of
Boilers at the 8pring Garden and Belmont Pumpmg Stations, 1886.

Description of boilers........................ Marine Tubular. Double-deck Tub'r.} Cylinder.
Location “ wevessnissnnnenenenns | Spring Garden. Spring Garden. | Belmont.
Number of boilers in use.................. 10 5 8
Diameter of boilers iu feet............... 111 6 'S 54
Number of tubes in each boiler........ 188 (3 in.) 92 (4in.)
Square feet of fire surface (total)...... 1,360 (8.7 per ct.) | 720 (10.5 per ct.) 4,000
Square feet of tube Y 14,150 6,135
‘Total heating SUTRCE....cvvrrrvenrrennens 15,510 . 6,855 4,000
May, 1886. April, 1886, Feb., 1886.
| . —
Date of tests 8d. | 5th. | 6th. | 20th. | 21st. | 22d. 10th.
Number of tests each day........c.cceeees| 9 8 18 16 16 6 16
Highest steam pressure by gauge...... 53 56 58 58 55 56 43
Lowest “ “ e | 53 58 54 47 51 51 40
Average “ “ 56 5414 56 53 53 54 4134
Height of water in upper drum................... [ R 12to5(12to8'11to 9
Average temperature of -feed-water| ! !
to boilers............ sasessassosens: RSN 120 F. 120 | 120 | 140 | 140 140 13y
Average temperature of feed-con- i )
densing water.......cceeevvennnens veeeeens| 66 70 70 68 69 69 43
Average temperature of external air... 60 72 61 63 54 6 | 408
Pounds of steam taken from boilers
per hour, menured from indicator '
card eeseenee| 19,980 20,880 .........| 6,350 ‘
Pounds of steam taken from boilers; ‘
per_hour, measured by water ac-
tually vexghed and pumped into!
Loilers fareenens vevvens R
Pounds of steam per square foot of! I
heating surface (per hour)............ eesesset 1,20 1 135 coeeeeeed| 92 lnaeen. 4.9
Horse-power developed from imh-| | | |
cator ca ceeene 8321 889 i 391 |
Pounds of steam per horse-power per ‘ ( |
1 TTUT P PTN PN e 24 <‘ 23’/| cereeens| 16,1
Pounds of coal burned per hour....... ......... 3,170 3,358 '........| 1,270 "......... 3,063
Pounds of coal per square foot of i ) |
grate surface per hour.......... [P ORURN  .1 | | 800 'vovvverns] T e 1532
Pounds of water evaporated per; !
pound of coal from actual pressure i I
and temperatiure......vvmesiierisne vevnens 6.3 6.2 .| 500 ...l 6.15
Average per cent. of moisture in| .
steam for ¢iach day....eooerieevinens | 73 605 7.4 | 575 | 4.62 } 3.62 4.05
Average per cent. of moisture in! ! I
three days PR N X) N PR I 1 [ 4.05
| -
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Table showing results of Calorimetric Tests of Boilers—Continued.
Comparison of Results between Marine and Double-deck Boilers.

Diﬂ‘erence in faver of double-deck boiler in quallxy of steam.......... veennees 2.25 per cent.

Difference in favor of marire boiler in gconomic evuporation in pounds... 1.25
Less 2.25 per cent. for moisture in steam, pounds.......e...cceveee esersen s 1.22
Per cent. ig favor of marine boiler in ic evaporation 2.4 per cent.
Differeuce in favor of marine boiler in water evaporated per square foot
of heating surface, in pounds 04......... eeterisenstiennattee e asbetetnassonsaens ... 43 per cent.

NoTe.—Samne quality and size of coal used under all the boilers during the tests.

Results of the Trials of 4 (Nos. 9, 10, 11, and 12) Double-decked Tubular
Boilersat Belmont Pumping Station, to Determine Efficiency and

(apacny
Date of trial, Oct. 27 and 28, 1886......... ,
Duration of trial......... SRR Hours..... 24 16 8 | 6
Height of water in glass gauges...........| Inches... ........... ceeens| 3.3 12 5.2
DINENSIONS AND PROPORTIONS, - |
Typeof boilers—double-d:cked tubular ‘
Number in use..cocoeencens vt 4 4 4 4
Diameter of bollers! Inches.... 72
Length of boilers............. RO Feet ...... ; 12 |
Numbers of furnaces. 4
Width of furnace...........cc.ouueen rersanens Feet....... 6’5"
Length of furnace. Feet....... 5
Number of tubes in each boiler...........| c.oveeenee. . 86
Diameter of tubes................. [ Inches ... 4 , .
Leungth of tuhesI Feet....... 12 X
Di ter of drum......eieeneennieeeneninene : Feet....... 4
Length of drum............ [N e Feet 14
Heatinyg surface in one boiler............. Sq. feet... 1381 I

Heating surface of furnace........... Sq. feet... 144

Under drum....cceeevviiiiniiiiincnnnenn, : Sq. feet...' 80

' Total heating surface in 4 boilers.. ‘ | Sq. feet.. 5484

Total tube cross section area............... ! 8y feet..' 73 ‘
Ratio of tube cross section tograte sur-, : |
FACE .ot cerres e [, 1to+4
Height of stack....co.eeiiiiiivvieieeeiiienes cereeeeenennns l 100 )
| -
) B ‘ |
|

Area of stack at base...........cceueeeeenaenns ‘ Sq. feet...
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Results of the Trials of four Double-decked Tubular Boilers—Continued.

Grate surface 6 ft. 5 in, wide, 5 ft. long,
321t area; 4 furnaces......... [ ! Sq. feet... 128
Water-heating surface........coevivieviennns 8q. foct.-! 5,184 !
|
Ratio of water-heating surface to grate ' |
SUTTRCC ttvineneerninaen e taeserensanaeacrasses sovavesse seses 43 to1 \
|
AVERAGE PRESSURES. |
Steam pressure in boiler by gauge....... Pounds... 5114 51.2 50.98 ; AR
ADbsolute Steanm Pressure . eeren Pounds... 65.84 I 63.9 6368 | 615
Atmospheric pressure per barometer.... Pounds..! 20975 29.975 | 20973 | 20975
| i

Force of draught in inches of water...! Toches... 0.308 0.:308 0.308 A 0.3
AVERAGE TEMPERATURES, !

Of external air.......cooeee PR D X 111 U 54.22 54.60 54 ‘ 52

Of firé ToOMaeeeenecernieeesnnnns [RTRRRRN veeene | Fahr...... 64.7 66.00 64.00 63.00

OF STeMD cviicvneeertececcansssssenennnee croesenas Fabr...... 330.64 430.7 830.48  33.2

Of cscaping gases. ..] 74.8 3770 | 3700 ‘ 3720

Of feed water.... 1044 103.4 106.3 107.53

FUEL. |
Total amount of coal consumed..........] Pounds... 52,869 36,173 | 16,696 12,990

MoIsture 0 C0al..vmreerrrrisseee weel Percent. 236 256 | 256 | 236
Dry coal consumed.......eevunnene vessesnann Pounds... 51,516 35,244 | 16,272 12,657
Total refuse dry, per cent., 15. Pounds... 8,098 5,338 2,560 1,087
Total combustible (dry weight of coal,
less refuse) ... eeenrens ceerereeranee Pounds...‘ 43,416 29,706 | 13,712 10,670
Dry coal consumed per hour................ Pounds... 2,146 2,214 ! 2,084 I 2,10‘)'
Combustible consumed per hour......... Pounds... 1,809 1,866 1,714 1,778
1
RESULTS OF ANEMOMETER READINGS, !
Cubic feet of air per hour.... 331,456 !
‘ f . w“
o‘f gra!‘e per s4. foot 2,930
Pounds of air per pound of coal..ueilviieeiseenrnns 13.54
“ " “ of combustible|..cvveeerennn. 16.14
RESULTS OF CALORIMETRIC TESTs.
Quality of steam, dry stcam being taken
QY UNILY ceiivneiiieiii et ceeeae seeees .9263 ©OU9355 | 92 - 9332
Percentage of moisture in steam......... i Per cent.,  7.37 6.45 8. 6.68
Factor of evaporation.....cceeveeuns i " 1.139 L141 1.138 1.137
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Results of the Trials of four Double-decked Tubular Boilers—Continued.

1
WATER. '

Total weight of water puwped into
boiler and apparently evaporated......! Pounds...

Water actually evnp'orated, correctedj
for quality of steall....c.covveenrennenne

I

Equivalent water evaporated into dry

steam from and at 212° F................... Pounds...

nivalent total heat derived l'roml'
uel in British thermal umts!

Fquivalent water evaporated into dryI
steam from and at 212° F, per hour...! Pounds...

EcoNoNIC EVAPORATION. ‘

Water actually evaporated per poumll
of dry coal from actual pressure and'
tempenture....‘.........................‘......" Pounds...

Equivalent water evaporated per pound
of dry coal from and at 212° F..........| Pounds...

Equivalent water evaporated per pound
of combustible from and at 212° F..... Pounds...

COMMERCIAL EVAPORATION,
Equivalent water evaporated per pound!
of dry coal, with one-sixth refuse, at
70 pounds gauge pressure, from tem-'
perature 100° F. - last item (* Eco-
nomic Evaporation”) multiplied by
0.7249, | Pounds...

RATE oF COMBUSTION, !
I
Dry coal actually burned per sq. foot

of grate surface per hour....eeeerrevnns.|

Pounds...

|
Consumption of dry coal per hour—|
coal assumed with one-sixth refuse—,
per square foot of grate surface........;, Pounds...
Consumption of dry coal per hour—
coal assumed with one-sixth refuse—'
|r)er square foot of water-heating sur-
117 TR tesensessensasessnsasesaeanssns

Pounds.

Counsumption of dry coal per hour—
coal assumed with one-sixth refuse—!
per sq. foot of least area for draught.’ Pounds...

|
RATE OF EVAPORATION, |

Water evaporated from and at 212° F.'
r square foot of heating surface per,
our. | Pounds...

Water evaporated per hour from tem-
rature of 100° F. into steam of 70’
bs. gauge pressure per square foot of

Pounds... l

grate surface. ‘ Pounds...

32

|

386,488
358,004
407,766
394,162,404 |

16,990

7.91

9.88

6.80
16.7
17.0

0.40

135

3.1

116

258,258

241,600

275,665

17,229

6.85

7.81

6.72

17.2

0.41

140

3.2

u7

128,230 ’ 96,046
|
117,972 | 89,630

|
134,252 101.909

16,781 | 16,985

7.25 7.08
8.25 3.05
9.79 9.55
709 | 692
i
i
159 16.5
!
160 | 166
{
037 | oa
|
129 I 133.5
1
I
|
3.1 ‘ 3.1
|
i
s
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Results of the Trials of four Double-decked Tubu‘lar Boilers—Continu-d.

Water evaporated per hour from tem-
r~r:\tll|‘e of 100° F. into steam of 70
bs. gauge pressure per square foot of)
water-heating surfiace....oueniveneennne. Pounds... 2.7

Water evaporated per hour from teni-
fwr:nure of 100° F. into steam of 70,
bs. gauge pressure per square foot of|
least area for draught... «ee..| Pounds... 923

COMMERCIAL HORSE-POWER.

On a basis of 30 lbs. of water per hour'
evaporated from temperature of 100° .
F.into steam of 701bs. gauge pressure
(== H1; lbs. from and at zlng.) 492

Horse-power, builders’ rating at 10 and
15 square feet per horse-power. ... caves 360

3

|
i
Per cent. developed above raling.........l Per cent.

i
il

253 | 266 | 252

937 912 i 928
i

500 186 ‘ 492
I

0 35 . 3

Results of the Trials of two Tubular Boilers at Mount Airy Pumping-
Station, to determine Efficiency and Capacity. Date of Trial, November

16th and 17th. Duration of Trial, twenty-four hours.

DIMENSIONS AND PROPORTIONS.

Type of boilers, tubUlAT....ccvviieieimeisttnmeeni e e,

Number in use [T 2
Diameter of bhoilers.. [ . Feet............. ! 4
Length of boflers....umnrronn. o Feetinnn, C0
Number of furnaces TS 1

Width of fur

Lenyth of furnaces

Number of tubes in each boiler.

DIAINELEr Of LUDEN...oieirieiiiieeinreeneenteesese e ssnne e e

Length of tubes............

vauring surface in one boiler:

Heating surface of shell..

TUBES ettt s se e e e

.
Total heating surface in two boilers............ SRR

Total tube cross 8eCtion aAref....ccuieueeiencennmieinrenn .

Ratio of tube cross section to grate surface.....c.ueeeeneas RN

Height of stack.........

Arca of stack at base..

., Square feet...

Feet............. 4 ft. 0 in.
eveseee e e | 48
Inches..........| 3
Feet ............ 10
| 8quare feet... 461
...‘ Square feet... 84
‘ Square feet... 377
Square feet... I 922
Square feet... 4.2
1to 4
51
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Results of the Trials of two Tubular Bolleh—(,onlmuul
Grate surface, 4 feet 2 inches ‘vide; 4 feet Inng. 162,

(2 farnaces) ... e e ra e e Square feet ... 3314
Water heating surface... apees e Square fect... 922
Ratio of water heating surface to grate surfiCe.....oooveeicreieieiees covvvenanne e \ 27 to 1

AVERAGE PRESSUREN, !
Steam pressure in boiler by gauge...oovveveiniecininiiiin i, Pounds ........ 58.68
|
ADSOLULE SLEAT PIESAUTC oottt e e e s Pounds ........ I 73.588
’ . .
Atmospheric prexsure per harolmeter. e eeeceirinerieneenes Pounds ........ i 30363
Force of draught in inches of Water e, " Inches......... ‘ 0.16
\ \
AVERAGE TEMPERATURES, I 1]
Of external air Fahrenheit..|  44.08

Of fiTe FOUMI..cccinreiiieriiiiiiiiiit et i cssisseeceseeeeeneenses . Fahrenheit .0 59.04

Of steam..oourennreecenen veeenen et e et seraaen e ' .......... ' Fahrenheit...| 305.66
Of €SCAPING GASES.coviviieiiiie ittt et e e j Fahrenhen...i 439,
Of feed WaLer.......ccocviiiiiiiinienitecni it e easessane s sessne sorees 1 Fahrenheit,..| 46.575
FUrEL. . |
Total amount of coal consumed... Pounds. | 9015
Moisture in coal.............. reereens ISP TURNTURRTPR o 1] SO | 0.0
Dry conl consumed ... iviieiieeniieiiiies st e e eeeee s eaeens Pounds...,,....l 9015.
Total refuse dry, pounds........ rariieerarranernaas e ean s artrateastateeeaates aonasnrnLtsnenenies | 1682,
Total combustible (dry weight of coal, less refuse)......... veverreen . Poundse........ | 73383
Dry coal consnmed per ROUT...eitiiiiee cvtaien e e e ... Ponnds......,..! 375.62
Comhustible consumed per Bour..... covvveiinrceien e e e ; Pounds......... ’ 305.57
RESULTS OF ANEMOMETER READINGS, i '
Cubic feet of air per hour ,. 51,854
Cubic feet of air per hour, per square foot of grate........oe..... s l 3,113
Pounds of air per pound of coal... 10.5
Poundxof air per ponnd of combustible ..... N PSRRI i 13.
RESULTS OF CALORIMETRIC TESTS. : ‘!
Quality of steam, dry steam being taken as unity.....occvveeneeee R 99726
Percentage of moisture in steam.......ccvevvereeeeranens PP . Percent....... | 1838
Factor of evaporation.......... e e Y eererecnrarer e fL2016
! |
¢ WATER. '
Total weight of water pumped into hoiler and app:m-nll)': |
evaporated..ouenenenicininiannes e rerereee e ‘ Pounds ........ 63,193
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Results of the Trials of two Tubular Boilers— Continued.

Water actually evaporated, corrected for quality of steam........ '
Equivalent water evaporated intodry steam from and at 212° F.i
Equivalent total heat derived from fuel in British thermal uuils‘

E«i‘givn]ent water evaporated into dry steam from and at 212°
. per hour ereonaes

Ecoxoyic EVAPORATION. |

Water actually evaporated per pound of dry coal from actual
pressure and temperature...

Equi\'nlenl:t. water evaporated per pound of dry coal from and

Equivalent water evaporated per pound of combustible from,
and at 212° F... . !

COMMERCIAL EVAPORATION.
N

Equivalent water evaporated per pound of dry coal, with one-
sixth refuse, at 70 pounds gauge pressure, from temperature
of 10° F, =last item (“ economic evaporation”) multiplied
DY 07249 teeiniiiecteee e e e cteea

RATE OF COMBUSTION,

Iu;;v coal actually burned per square foot of grate surface per
our

Con:;muption of dry coal per hour, coal assumed with one-sixth
refuse:
Per square foot of grate SUTfACC..euireenerecrmeuenecesiirannenenn
Per square foot of water heating surfiace....cceuveeveeieersennnnns

Per square foot of least area for draught.....eeennnnnnn,

RATE OF EVAPORATION.

Water evaporated from aund at 212° F, per square foot of heat-
ing surface per hour........ .. RN esernerensennnannnsenean

Water evaporated per hour from temperature of 100° F. into
stea of 70 Ibs. gauge pressure :
Per square foot 0f' grate SULTRCE. .. ovmmmnnerercnrsreriissnennsoseanns

Per square foot of water heating surface...

Per square foot of least area for draught....

|
COMMERCIAL HORSE-POWER. ‘
|

On a basis of 30 pounds of water per hour evaporated from tem-
perature of 100° F. into steam ot 70 pounds gauge pressure’
( =3414 lbs. from and at 212° F.)....... reeeerraretrneastesranins e nan e

Horse-power, builders' ratin
horse-power .... -

Per cent. developed above rating....

Pounds ........i 63,020

Pounds ........; 75,725
cestcssersesnoncnnes ’ 73.128.408
Pounds . 3155
Pounds ........ 7.1
Pounds ........ 8.40
Pounds .. 10.33
Pounds ........ 7.49
Pounds ....... 2255
Pounds ........ 22,0
Pounds ........ 40
Pounds ........ 61.1
Pounds ........ 3.42
Pounds ........ 164.72
Pounds 3.00
Pounds 457.8
Horse power. 92
Horse power. 60
Petcent........ 53
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Results of the Trials of two Furnace-lue Tubular Boilers at Roxborough
Pumping Station, to determine Efficiency and Capacity. Date of Trial,
February 18th and 19th, 1887. Duration of Trial, twenty-four hours.

DIMENSIONS AND PROPORTIONS.

Type of Boilers: Furnace-flue Tubular.

Number-in use......coceeeieeinnnnnns reeassesseraseetttattacesrnntnsennraleavonerte SN 2
Diameter of boilers.....veveeinns cees N Feet........ 86"
Length OF DOIIETS, evevvuseacsassecenrensaeesserssecanssesssessessane rereeerariane Feet........ 20
Number of furnaces in each boiler, 2
Type of Furnaces: Fox's Corrugated.
Diameter of fUrnaces .......ccccvverveeverininnensneresseesssresnine sorerenes Feet........ 36"
Length of furnaces...... veevsennnne.| Feetoiis 76"
Number of tubes in each boiler covennee 90
Diameter of tubes. 4
Length of tubes...... 10
Heating surface in one boiler........ 1,119
Heating surface of two furnaces 136
Heating surface of combustion c.hamber...‘ 47
Heating surfa.ce of tubes.............. 936
Total heuating surface in two boilers 2,238
Total tube cross-section area in one boiler...........o.uueeee seeesnenenans Sq. ft....... 8
Ratio of tube cross-section to grate surface......cceevvrsseveeiueirenenne.! 1t05.25
Height of stack e teesseeneseeneen | Feet....... 100
Area of stack at base....... [ETPPPRVPOVR [ 1T TN { S 25
Grate surface, 3 ft. 6 in. wide; 6 ft. long; 42 sq. ft. area..............
Water-heating BUrface.........ccevemreereennnerrressssrersesssiosnens 5q. fi,...... 1,119
Ratio of water-heating surface to grate surface. 2634 to 1
. AVERAGE PRESSURES,
Steam pressure in boiler by gauge. reereeniirenaeres e nee .! Pounds ... 48.2
AbSOIULE SLEA PreFSUTC...couviureiiiveetiiinine ceeesesrnrerrseeeseeeneaanennas Pounds ... 62.9
Atmospheric pressure per barometer........ Inches...... 29.73
Force of draught in inches of Watel..ouveeenueervereeeeseceeenanseennn, Inches...... 0.42
AVERAGE TEMPERATURES.
Of external QiT......cocccevenienenene . ! Deg. F..... 40.8
Of fire-room.......ceerevrannnennnnn | Deg. F..... 64
Of steam........ ettt e e earaes ‘ Deg. F..... 296
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Results of the Trials of two Furnace-flue Tubular Boilers—Continued.

1 i
l Deg. F.....'
.| Deg. F.....

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

FuEL.
Total amount of coal consumed.......cococvrerireienrreiiiinineenneecens ... Pounds...
Moisture in coal.............. [N eeereraeeearen N wwere! Per cent...
Dry coal consumed......... cernenans e et e s i Pounds l

‘Total refuse dry (pounds).........ccceeeee weririreviuennniinnecnnicneceennennn . Pounds ...

Total combustible (dry weight of coal, less refuse)..............cuuree. i Pounds ...:
Dry coal consumed per hour.......ccceiieeermerinininiinanieannes wvereerer, Pounds ...
Combustible consumed per hour......... . ‘ Pounds...’

Kind of coal: Schuylkill pea coal.

RESULTS OF ANEMOMETER READINGS, l

Cubic feet of air per hour...

Cubic feet of air per hour per square feet of grate ’ ‘
Pounds of air per pound of coal........ [N [T i
Pounds of air per pound of combustible........ ! i

RESULTS OF CALORIMETRIC TESTS. ‘

Quality of steam, dry steam being taken as unity........coccvvvees o cessreereenns
Percentage of moisture in steam........ ..cocoeiier onrineeiisiiieiisennnne Ceveveerimmeras l
Factor of evaporation ....... tessmressaaranes beesssersennsaassastieatsrisasonssnres ; ................

WATER. |

Total weight of water pumped into boiler and appare.ntly‘
evaporated.......cveeeeeriin i erereseee e ree e sreere e e e e Pounds .../

Water actually evaporated, corrected for quality of stcam and |
SUTFACE WALET.cocuereveereiseesesssrseeseesssoserasessessastsencsseensans saercssenne " Pounds ...

Equivalent water evaporated into dry steam from and at 212° F..l Pounds ...

Equivalent total heat derived frowm fuel in British thermal units, ................

Equivalent water evaporated into dry steam from and at 212° F, |
T G RN veeee.! Pounds ...

EcoxomIi¢ EVAPORATION. !

Water actually evaporated per pound of dry coa] from nctual‘ ‘
pressure and temperature..... e e ." Pounds ...

Equivalent water evaporaled per pound of dry coal from and! [
At 2120 Foiiiiiiiiec it et et et s aae «eeee! Pounds ...i

Equivalent water evaporated per pound of combustible l‘rom
and at 2120 Fooiiivinniinn eviiinninnens teseranaeesaeeraane comrsneenresane Pounds l
|

23,012
9
21,760
4,524
17,236
71781

141,120
1,680
10.8
15

9864
0136
L15

165,082

164,940
190,004
199,602,141

7917

11.02
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Results of the Trials of two Furnace-flu¢ Tubular Boilers— Continued.

Equivalent water eva]mralnd per pound of dry coal, with one- |
sixth refuse, at 70 pounds pauge pressure, from ll'mp('r.llure

COMMERCIAL EVAPORATION.

of 100° F. ='last item (* Economic Evaporation”) multiplied !
DY 0.7249. i e e e e e e e POUDAS L 7.99
I
. |
RATE OF COMBUSTION. . |
Dry coal actually burned per square foot of grate surface per hour Pounds ... 10.8
i
Consumption of dry coal per hour, coal assumed with one-sixth i
refusc:
Per square foot of grate Surface.......oieiiivenviveenisenneeecnne., Pounds .. 10.25
Per squate foot of water-heating surface.....oeeerenvccisesneene. Pounds .. ' 0.77
|
Per square foot of least area tor draught......eiiveniicieeennen. Pounds { 172
{
RATE OF EVAPORATION, } ‘
Water evaporated from and at 212°F, per square foot of heating )
SUPTACE Per hOUT..ciiiiiiiiiiie e s Poundss...1 7.07
Water evaporated per hour from temperature of 100° F. iuloi
steam of 70 pnumlﬂ Kauge pressure: |
Per square foot of grate surface....... reestessaereantnesssrente rasee Pouuds = 82
Per square foot of water-heating SUEACE .. cvereerrrersreerrseeeners Pounds .| 6.24
Per square foot of least area for draught... " Pounds ... i 137.7
“ |
COMMERCIAL HORSE-POWER. ) ‘
|
On a basis of 30 pounds of water per hour evaporated from tem-,
p«r'\turo of 100° F. futo steam of 70 poun-ls g.\ugu pn“mv |
(-= 3427 pounds from and at 2122 F.) e Ho Pl 210
. !
Hnrse»ymwor. builders’ mtmg at 10 and 15 cqunre feet per
HOTSE-POWET ot ceeersar e s cnerennn e HL Pl 160

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

Per cent. l 44
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SAMPLES OF RIVETED JOINTS.

PHILADELPHIA WATER DEPARTMENT BOILERS
JOMN L.OGDE':

. ‘ DECEMBER ‘wes

L esi8

xX.asi

:

T'L‘_“l'.“T“‘,“

3k —»

JRON PLATE, IRON RIVETS STEEL PLATE,STEEL RIVETS,
PUNCHED HOLES, HYDRAULIC RIVETINE. DRILLED HOLES , MACHINE RIVETING.
FRACTURED PLATE. SHEARED RIVETS.

PLATES:WIOTH AND THICKNEISS 6.96X38

PLATES:SECTIONAL ARLA, GROSS sead_ _ _
PLATES: STRENCGTH A8 FOUND

BY COUPONS ON EACH PLATE 48850 LAS.PER OQIN_

OTRESS ON JOINT : TOTAL 81.800uwS . _  _ __ __ __ _ __ __ _ _
STASSS PIR SRUARE INCH: GROSS .
AREAR OF JOINT - 30.9RG a8, __
PLATES SECTIONAL AREA,NET 20\ _ _ _
STRESS PER SOQUARE INCH!NET

AREA OF PLATE 40.700 188, __

RIVETS: DIAMETER,NUMBE
AND AREA

F8~4-t707°_ _ _ | _ _ __ _
SHEIARING STRESS PER
SQUARE INCH OF RIVET AREA: 46300488 __ _ _
RATIO OF JOINT TO ®OLID PLATE PERCENT: 04 _ _ _ _
SHEARING BTRENGTH OF
RIVETS COMPARED WITH
TENSILE STRENGTH OF NET
SECTION OF PLATE, PERCENT _ _ _

Jehn 8. Codman,
CHIRF OARUGTOMAN

L8 C
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e WATEA NG o ]
_____ WATSR u~NE _ 4 _ _ . _ _

DOUWBLE DECKED CYLINDER BOILERS

inuse at Spring Qarden and Belmont Stations

Tested ot Belment for svaperative effiriency,Oct.2V.28 1686
by Jobe £.Codman,Chiel dranghismen ‘
Phile. e ter Rep?. Bca /e

John L. Ogdew. chisf- £ngy
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APPENDIX G.

[

REPORT OF AMASA ELY.

ASSISTANT IN CHARGE OF HYDROGRAPHIC
WORK IN CONNECTION WITH FUTURE SUPPLY.

.
PHILADELPHIA WATER DEPARTMENT,
February 11, 1887.
Joux L. OebEN, Ese.,
Chief Engineer.

S1r :—Herewith is submitted the following report of pro-
gress during the year 1886, of the Hydrographic work in con-
nection with the investigations of sources for a future water
supply.

The following streams have been gauged throughout the
entire year, viz.: The Perkiomen creek, at Frederick Station,
on the Perkiomen Railroad; the Neshaminy Creek, a short
distance below the forks formed by the meeting of the Big
and Little Neshaminy creeks; and the Tohickon creek, about
one-half of a mile above its mouth at Point Pleasant.

During the year rainfall observations have been taken at
ten stations, established by the Department, namely :

Office of the Water Department, Philadelphia, Pa.

Germantown, Philadelphia, Pa.

Siesholtzville, Berks County, Pa.

Frederick, Montgomery County, Pa.

Ottsville, Bucks County, Pa.

Quakertown, Bucks County, Pa.

Smith’s Corner, Bucks County, Pa.

Point Pleasant, Bucks County, Pa.

Forks of Neshaminy, Bucks County, Pa.

Lansdale, Montgomery County, Pa.

33 (257)
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The Department has also received annual rainfall reports
from the following places:

United States Signal Service Station, Philadelphia, Pa.

Pennsylvania Hospital, Philadelphia, Pa.

Lebanon, Lebanon County, Pa.

Schuylkill Haven, Schuylkill County, Pa.

Reading, Berks County, Pa.

Pottstown, Montgomery County, Pa.

Browers, Montgomery County, Pa.

Easton, Northampton County, Pa.

Phillipsburg, Warren County, N. J.

Princeton, Mercer County, N. J.

Fallsington, Bucks County, Pa.

Moorestown, Burlington County, N. J.

West Chester, Chester County, Pa.

A new pine crest was placed on the Tohickon weir in July,
the old crest having been carried away by the ice during the
previous winter.

As it was necessary to have measurements of high flows on
the Tohickon, to refer to gauge readings taken at the new
automatic stream gauge, and as the channel under the road
bridge at Point Pleasant had changed, so that correct measure-
ments could no longer be obtained at that point, other means
of measuring the high flows had to be found. About 150 feet
above the Tohickon weir a one-quarter inch galvanized wire
cable was stretched from shore to shore, high enough to clear
the flows intended to be measured. The ends were securely
anchored to trees, a pulley block with tackle attached was
placed on the cable, and a small boat attached to the tackle.
Guy ropes were fastened to either shore and placed in the
boat. As the velocity of the water at this point is very great,
sometimes reaching twelve to fourteen feet per second, it was
necessary to have everything very secure. With this appa-
ratus, persons in the boat engaged in taking measurements
could place thcmselves at any point in the stream, from one
shore to the other, and from the weir to a point 150 feet above
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it. Sections were carefully taken with a level at two stations,
as it seemed probable that under certain conditions it would be
advisable to make the measurement at one station, while under
different conditions it would be better to use the other. Cur-
rent meters and floats have been used to determine the velocity
of the water. The surface slope of the water between stations
75 feet apart was obtained at each measurement, and the meas-
urement checked by calculating the flow from the section of
the stream and the surface slope, as applied in Kutter's
formula. It is surprising how closely the results agreed, con-
sidering the extremely rough character of the bed of the
stream. Five measurements of high flows were made on the
Tohickon during the year, three of which gave good results,
one only fair, and one unsatisfactory.

Three stream gauges were replaced by new ones during the
year.

The rainfall for the year is generally somewhat above the
average, although in a few localities it does not differ from the
average to any great amount. At the Pennsylvania Hospital,
Philadelphia, the average annual rainfall for the past sixty-
two years, including the year 1886, is 44.452 inches, while
the rainfall for the year 1886 is 47.060 inches. There were
only two storms during the year that can be called heavy.
The first occurred on February 11, and amounted to about
2.6 inches; the second occurred on May 8th, and amounted
to 3.5 inches nearly. The storm of February 11 caused
unusually high water in all the streams, the water reaching a
greater height than it had attained since the year 1869. A
report of the damage sustained by the hydrographic work from
this storm will be found on pages 376 and 377 of the Annual
Report for 1885. '

Table 1, following this report, contains a comparison for the
past year, of the rainfall at twenty-two stations in the Dela-
ware and Schuylkill watersheds, with the rainfall at the United
States Signal Service Station at Philadelphia.
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Table 2 gives the details of the storms of greatest intensity
occurring during the year 1886.

In Table 3, containing a comparison of the rainfall with the
streamflow in the three watersheds under investigation, it will
be noticed that the year is begun on October 1st instead of
January 1st. The reasons for so doing are; first, the mini-
mum streamflow occurs about October 1st each year, but the
maximum flow cannot be said to occur at any well defined date,
varying in different years from about the 1st of January to the
latter part of March ; and second, rains occurring about Jan-
uary 1st almost invariably raise the streams and change deci-
dedly the total for the year ; but rains occurring about October:
1st, unless of considerable magnitude, have very little effect.
upon the streams. As it is advisable to begin the year at a
time when the streamflow possesses the same general character
each year, the 1st of October has been selected.

The yield of the various streams for the past year is some-
what above the average annual yield.

By an inspection of the column, giving the percentage of
rainfall reaching the stream in Table 8, it will be seen that the
Perkiomen percentages are less in the winter and greater'in
the summer months than the percentages of the other streams.
The character of the Perkiomen watershed fully explains this
greater steadiness of flow, being more heavily wooded in pro-
portion to its area than either of the other watersheds, and
having its most heavily wooded areas about the sources of the
stream.

Although the Tohickon watershed is considerably smaller
than that of the Neshaminy below the Forks, yet the stream
flow for the past year is about the same in each. This can be
accounted for by several facts. The percentage of rainfall
reaching the stream has always been considerably larger in the
Tohickon watershed than in the Neshaminy. In the year
1885, the Neshaminy and the Tohickon gave very nearly the
same streamflow, although that of the Tohickon was slightly
less. During the past year the rainfall in the Tohickon water-
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shed was slightly greater than that in the Neshaminy, although
the difference is not sufficient in itself to account for the in-
creased stream flow in the former. All the freshets occurred
from January 5th to May 9th, during the winter and spring
months, at a time when the Tohickon watershed gives off a
much larger percentage of rainfull into the stream than either
of the other watersheds.

Table 4 contains the average annual stream flow in “the va-
rious water-sheds under investigation, compared with the average
annual stream flow in the Sudbury and Croton watersheds.
In the last column will be found the stream flow reduced to
cubic feet per sccond per square mile of watershed, but by
glancing at the column containing the rainfall, it will be seen
that the rainfall varies in the different watersheds; and there-
fore, to compare the stream flow as given in the last column of
the table, it will be necessary to still further reduce it to a
common basis of rainfall. I have taken each quantity in the
last column, and divided it by its respective annual rainfall,
and have obtained the following quantities, each being the
stream flow in the respective watersheds in cubic feet per second
per square mile of drainage area, for each inch of rainfall:

Tohickon - - - - - - 0.047
Perkiomen, at Frederick - - - 0.041
Croton - - - - - - 0.041
' Neshaminy, below Forks - - - 0.038
Sudbury - - - - - - 0.035

Table 5 contains the monthly streamflow for the year 1886.

Both the Delaware and Lehigh rivers reached a lower point
during 1886 than they have since the Department began to
gauge them. Unfortunately, through lack of funds, no meas-
arements could be taken during the period of low flow at White
Haven, Delaware Water Gap, and Point Pleasant.
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The following persons have been engaged on the work during
the entire year:

John G. Hilsman, rodman.

George W. Wood, rodman.

-R. C. Stover, gauge observer.

E. F. Heavener, gauge observer.

George Lowder, gauge observer.

Dr. J. A. Roth, gauge observer.

H. L. Shull, gauge observer.

The Department is indebted to the following persons who
have kindly furnished rainfall records :

Mr. Thomas Meehan, Germantown, Pa.

Mr. J. L. Heacock, Quakertown, Pa. ’

Sergeant L. M. Dey, U. S. Signal Service, Philadelphia.

Mr. E. F. Smith, Chief Enginecr of Canals, Reading, Pa.

Mr. Benjamin Shoemaker, Pennsylvania Hospital, Philadel-
phia, Pa.

Mr. Thomas J. Beans, Moorestown, N. J.

Dr. Charles Moore, Pottstown, Pa.

Mr. B. B. Lehman, Lebanon, Pa.

Mr. Milnor Gillingham, Fallsington, Pa.

Mr. Malcolm McNeill, Princeton, N. J.

Miss Emily Kent, Phillipsburg, N. J.

Prof. James W. Moore, M. D., Easton, Pa.

Dr. J. C. Green, Westchester, Pa.

The three automatic stream gauges in use are all in good
condition, and a new gauge that has never been in use is held
in reserve in case of accident to any one of the others. The au-
tomatic gauge at the Neshaminy is placed higher and protected
better than the gange carried away last winter, and I think
that no apprehension need be felt in regard to its injury from
running ice. The three automatic rain gauges in use are in
good condition, and have required but few repairs during the
year. At present the Department possesses twelve ordinary
rain gauges, seven of which are in good condition, three in fair
condition, and two are unfit for use.
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The two current meters in the possession of the Department
are at Point Pleasant, and are in fair order. The batteries
and electric registers will require a few repairs to place them
. in good condition for use.

Both levels used on hydrographic work were thoroughly
overhauled and cleaned by the makers during the summer, and
one has not been used since; the other has had considerable
usage, but is in fair condition.

Respectfully submitted,

AMASA ELY,
Assistant in Charge of Hydrographic Work.
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TABLE II.

RAIN-STORMS OF GREATEST INTENSITY, AS RECORDED BY
AvuTtoMATIC GAUGES DURING 1886.
Station—WATER DEPARTMENT, PHILADELPHIA.

TorAL FaLL. HEAvVY FaLL. Maxmauy FaLL.
DATE. . v
1836, Amount, | Duration,| Amount, | Duration,| Amount, | Duration, R’;‘ﬁrx
Inches. |Hrs. Min.| Inches. Hrs. Min. l Inches. Min. Inches.
February 11..] 2.284 25 15 2.269 11 80 1.177 210 0.006
May 8.... 3.885 27 80 2.205 17 04 0.159 11 0.014
May 27......... 0.583 12 30 0.490 2 13 0.158 2 0.077
July 10......... 0.895 3 2 0.800 1 25 0.147 2 0.074
November 12, 1.294 15 10 0.935 3 8 0.500 38 0.013
November18.| -0.853 2 35 0.790 1 05 0.520 9 0.058
Station—FREDERICK, MONTGOMERY COUNTY, PA.
ToraL FALL. HEAVY FALL. ‘ MaxiMuM FaLL.
DaTe,
1886. Amount, Duntion', Amount, | Duration, Amount, | Duration, R‘ﬁ’ir}”’
Inches. [Hrs. Min.| Inches. |Hrs. Min.| Inches. Min. Inches.
February 11., 2.612 54 00 2516 19 32 0.215 17 0.018
May 8.......o.e. 3.445 27 00 3.416 28 13 0.228 26 0.009
June I4......... 1.780 11 35 1.760 9 54 0.255 8 0.032
July 10......... 1.576 5 2 1.490 2 04 0.300 7 0.043
October 26..... 1.404 18 00 1.344 13 03 0.100 8 0.013
November 18. 1.029 7 0 1.008 12 0.897 87 0.024
Station—Forks oF NEsHAMINY, Bucks CoUNTY, Pa.
ToTAL FALL. HEeAvy FaLL. Maxmmou FaLL.
DaTE, -
1886, Amount, | Duration, Amol;nt, Duration,| Amount, | Duration, luhbﬁgner
Inches. 'Hrs. Min.| Inches. |Hrs. Min.| Inches. Min. Inches.
January 4..... 1.456 13 80 1.154 6 16 0.103 24 0.004
May 8........... 2.561 26 42 2.462 18 18 0.127 10 0.013
July 10.........[  1.308 4 40 1.267 2 4« 0.600 ° 36 0.047
October 26..... 1,268 20 40 0.766 4 40 0.062 6 0.010
November 12. 1.103 17 00 1.082 9 10 0.498 48 0.010

|

N

Precipitation.

w

3.
2.
6.¢
5.4
6.4
11
14
24
5.4

2.9

46.5]
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TABLE 1V.
Average Annual Yield of Sundry Streams.

Q M L

3 3 Zi¥

> ‘; O-g.g

a8 o £

i 3 28 |z32

Watersheds. = EF 35 | 223

8 . ® %0 S I
s | 3 &= g | 83
s | g g £ g2F4

§ £ < ] 385
> 13 P

< | & 2 < <
_

Perkiomen, at Frederick—3 years.. 152.0 | 44.72 | 64,885,447,738 | 177,768,350 1.814
Neshaminy, below Forks—3 years.| 139.3 [ 45.79 | 56,067,490,998 | 153,609,564 1.746
Tohickon—3 years.... 102.2 | 47.23 53,836,741,094 | 147,497,921 2.222
Sudbury, Mass.—6 yea 70.0 | 46.10 29,606,810,000 | 81,040,500 1.615
Croton, N. Y.—6 years.... .| 361.0 | 46.50 | 106,600,000,000 | 440,000,000 1.890

34



TABLE V.YIELD OF

SUNDRY STREAMS FOR THE YEAR 18&6.

| , ; ,
| PERKIOMEN, AT FREDERICK. ;’ NESHAMINY, BELOW FORKS, "
_————— — - - —— ——— —_—— — —_—
1886. Monthly yicld. l Average daily yield. |, Monthly yield. Average daily yi’cld.

- ) e e
; Cubic feet. Cubic feet. | Gallons, ‘ Cubic feet.  Cubic feet. | Gallons. !

i Co

- - - - —i - = e 7—1—~~»——~)—-——-\ s — e — - ]
JADUATY creeerereenen S | 1,072,515,168 | 34,597,263 | 256,787,527 | 1,631,008,080 52,616,067 | 393,568,181 i
. } |
FebIUary .ooveneevensaenens 1,980,017,568 | 70,714,913 ‘ 528,947,549 || 2,040,046,560 72,858,806 | 544,983,869 1!
March....ooeeseressesercenenn | BI849,932 | 20027418 ' 217,125,087 || 713,223,360 | 23,007,205 ' 172,093,893 '
April v rrererienenne | 1,198,224,576 | 39,040,819 : 298,757,326 | 1,117,960,704 37,265,357 : 278,744,870 Il
MAY eeuereeecrenrenenns ) 918,837,216 | 29,639,910 l 221,706,527 ' 652,346,784 21,043,445 ' 157,404,969 ;’
| ! |

June....... reersere e : 652,535,808 | 22,185,194 i 165,197,251 | 284,441,760 9,481,392 70,920,812 :

t "
July e rerenseneaenens 388,850,976 | 12,513,580 . 93,825,978 ' 216,320,352 7,045,818 | 59,434,719

N | . !
August ......... cerreene SR | 119,987,588 ' 3,968,964 | 28,939,851 | 45,550,944 1,169,385 ; 10,991,000 .

September.... N 81,269,200 | 2,708,640 20,260,627 12,856,320 428544 | 3,205,509 °

Ceto” er... | 88,160,832 ! 2,843,808 | 21,272,357 16,068,672 518,344 . 3,877,213
1
November...uovenreeeeens | 543,992,544 } 18,133,085 | 135,635,476 | 173,000,560 | 5,768,352 ' 43,147,273 ‘
DECEMbBET evreeeeenened  BORBILTCE 16,308,218 | 122,678,671 ‘ TI8,3IBNT6 23,494,780 ‘ 175,740,954 |
T [ N i JR
Total v.urerreenreenrenns ] 8,462,346,496 | 23,185,059 } 173,424,241 l‘ 7,661,302,272 | 20,989,869 |
' . |

. Toniekon,

! Monthly yicld.'

Cubic feet.

1,038,702,528 i
2,201,872,032 |
1,024,187,328
1,135,163,616 ‘
813,964,896
334,774,944 ‘
184,469,184 |

24,315,552
6,496,416 |
10,578,816
166,444,224
567,617,760 ‘

167,004,220 ’l 7,508,587,296 | 21,394,212 | 160,028,706

Average dalily yield.

Cubic fee_t. | Gallons.

33,506,533
78,638,287

250,628,867
588,214,387
33,038,301 | 247,126,491
BT |

26,256,932

283,108,927

| 196,401,851
11,159,|s5i 83,470,554

5,950,swl 44,510,630
784,373 l 5,867,110
216,547 | 1,619,772
341,252 | 2,552565

15,548,141 | 116,300,095

18,310,250

136,960,670
|

995
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APPENDIX H.

e e

STURVEYS

FOR THE

FUTURE WATER SUPPLY
OF THE CITY OF PHILADELPHIA.

e - =

FINAL REPORT

OF

RUDOLPH HERING,

Engineer-in-Charge.

Philadelphia, July, 1886.
Mg. J. L. OsbeN,
Chiet Engineer.

S1r:=-I have the honor to present to you the following re-
port of progress of the surveys for a future water supply for
the City of Philadelphia during the present year. As the in-
vestigation is completed, this report is also the final one.

The office corps has been engaged in computing the stream-
flows of the Perkiomen, Tohickon, and Neshaminy creeks, in
ascertaining the available storage in each of the respective
valleys, in estimating its cost and in arranging and compiling
the tables, maps, and charts for the final report.

The rainfall and stream-flow observations have been contin-
ued, though not as extensively as during the previous year.
The rainfall stations at Sellersville, Doylestown, and Green
Lane were abandoned January 1. The two automatic gauges are
now at Frederick, Montgomery county, and at the forks of the
Neshaminy, Bucks county ; the ordinary gauges are at Seisholtz-
ville, in Berks county, and at Quakertown. Lansdale, Ottsville,
and Smith’s Corner, near Point Pleasant, in Bucks county.

The stream-flow stations are confined to the Tohickon at
Point Pleasant, the Neshaminy below the forks, and the Per-
kiomen at Frederick.

In view of the final results revealed by the investigation, it

(267)
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i8 quite necessary that both the rainfall and stream-flow obser-
vations be continued, at least near the Tohickon watershed,
and it would be very desirable for future considerations to con-
tinue them, for the present also in the adjoining watersheds
of the Neshaminy and the Upper Perkiomen.

In approachiug the solution of the question as to where the
city should go for better water, when the Schuylkill river is
no longer a fit source of supply, the definite conclusions arrived
at in the previous reports were substantially as follows:

Two sources present themselves as excellent and superior
to all others, viz., certain tributaries of the Delaware and Le-
high rivers in the Blue mountains.

While either of these rivers, or both, must be made use of
at some distant date, other sources are at hand which, at a
much smaller outlay, will furnish water for some time of satis-
factory quality and quantity.

It was found that the Delaware river above Trenton, the
Tohickon creek and the Upper Perkiomen creek with its
branches above Frederick (excepting the Macoby creek) would
all furnish a supply to which, as far as the quality of water is
concerned, no reasonable objection can be made. The se-
lection of the best among these near sources, however, de-
pended upon the quantity of water available from each, either
directly or by storage, in order to supply the city daily with
200,000,000 gallons, and upon the comparative cost of secur-
ing this quantity.

The two latter questions were not fully answered in the
last report. They have now been finally determined. The
Upper Perkiomen creek and its branches cannot be relied
upon to furnish more than 89,000,000 gallons per day during
a year of minimum rainfall. An increase over this quantity
would have to be obtained from the Blue mountains. The
Tohickon creek could not be depended upon ordinarily to
furnish more than 90,000,000 gallons per day, and in the
minimum years not more than 80,000,000 gallons. An in-
crease beyond this amount would have to be obtained from the
Delaware river at Point Pleasant.
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Estimates of cost for supplying 210,000,000 gallons daily,
which was the amount to be provided for, and which can be
conveyed to the city by an aqueduct twelve feet in diameter,
show that the project contemplating the furnishing of
90,000,000 gallons of Tohickon water by gravity, and of
pumping 120,000,000 gallons from the Delaware river by
water-power, in other words, the * Point Pleasant scheme,” is
decidedly the most economical, and it is therefore the project
recommended to the city in this report.

In reviewing the work done, and the detailed conclusions
arrived at during the present year, I shall adhere as far as
practicable to the order maintained in the previous reports of
the subjects discussed. '

 AQUEDUCTS.

But little needs to be added on this subject. Descriptions
of the available routes to the different points where water
could be obtained have already been given, and the best of
them have been carefully surveyed, mapped, and studied, by
means of profiles and estimates of cost. The aqueducts were
estimated as having twelve feet in diameter and a grade of one
in six thousand. In building the same it will be advantageous
in many instances to deviate from a circular form, and other
slight changes from the preliminary plans will be advisable.
As the object of the present investigation was the solution of
the broad question as to the best source for the future supply
and the probable cost, it was not considered necessary to enter
upon details regarding the construction of the aqueducts when
the cost was not materially affected thereby.

Last year’s report contains a map showing all the various
practicable lines of aqueducts from the Blue mountains, from
the Perkiomen and Tohickon creeks, and from other sources
that had been considered. It contains further the profiles of
the most available and important lines reduced from large and
detailed drawings now on file in the Department. It finally
contains detailed estimates of the cost of all of the aqueducts
that were studied, from pages 334 to 349, a recapitulation of
the same on page 353, and a statement of their relative ad-
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vantages and disadvantages on pages 311 to 321. No infor-
mation, therefore, is wanting to arrive at an intelligent judg-
ment of their relative value.

GENERAL WATERSHEDS.

The surveys made to ascertain the suitability of certain
watersheds to furnish water of a good quality had also been
completed before the present year and have been reported
upon. The physical features, viz., the contour and elevation
of the ground, the untillable areas, those covered with timber
and those under cultivation, also the towns, villages, roads,
&c., had all been mapped. The sanitary features, viz., the dis-
tribution and amount of population residing upon the water-
shed, their principal occupation, death rate, disposal of sew-
age, extent and character of mills, factories, slaughter-houses,
cemeteries, &c., had also been ascertained and entered upon
the maps, or described. The present report contains (Table
1) a tabular statement in detail of the statistics of the several
proposed collecting areas of the Tohickon, Neshaminy, and
Perkiomen creeks, a brief summary of which had been given
.on page 350 of last year’s report.

The following table shows the population on the proposed
collecting areas:

TaBLE 4.
Population on proposed collecting areas.
: Population
I &quare Total
COLLECTING AREAS. l miles. population. squ J;r’.““e‘
“Tohickon Creek l 1023 9,843 ‘ *96
Neshaminy Creek........... : 139.4 *15,039 ( *108
'
‘Perkiomen Creek, above Frederick.....ininiininnn. 152.1 16,734 1no
Perkiomen Creek, above Schwenksville, including
West Swamp Creek and Northeast Branch......... 266.3 32,600 ‘ 122
Western affiuents of Delaware River, from Water :
Gap to BushKillivieeeieiieieeenenieneenccneens l 4105 11,000 ‘ 25
Lehigh River, above White Haven, and eastern{ !

trilataries above Lehigh Gap....o i 542.5 1 10,060 15.4

* Not including Quakertown nor Doylestown, the draiuage of which can be diverted
into other watersheds.,
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It will be seen that in the Blue Mountams there resides one
person on every thirty acres, and in the Perkiomen, Tohickon,
and Neshaminy watersheds one person on every six acres: a

population which if distributed is in every case too sparse to

seriously affect the condition of the water draining from any
of the areas. In the case of the Tohickon and Neshaminy a
fortunate circumstance permits the sewage from the only two
centres of population to be diverted to other watersheds:
Namely, the Dovlestown drainage can he carried into Mill
creek, and thence to the Neshaminy below the proposed dam;
and the Quakertown drainage can be carried by a short sewer
into the Perkiomen creek, if the Tohickon project is used in
preference to that of the Perkiomen. This circumstance re-
duces the population per unit of area to less than that of the
Perkiomen, and leaves it more generally distributed and less
likely ever to affect the water..

During the present year a map has been compiled from the
best attainable data, shewing the available collecting areas
north of the Blue Mountains hetween the Lehigh and Dela-
ware rivers. An aneroid barometer survey was made and
plotted over a portion of the same. to show the contour and
elevation of the ground, but owing to insufficient funds the
survey was not completed.

Attached to the present report is a chart, Plate I1., which
shows the triangulation made in 1884 over part of Bucks and
Montgomery counties, described in the report for the same
year. It should here be added that while it was not feasible
within the allotted time to connect the triangulation with the
United States Coast Survey station at Topton, a check upon
the same was obtained by calculation through the triangle
Topton-Geryville-Fagleyville, the result of which was quite
satisfactory. The latter stations which had bheen determined
from the line Haycock-Goathill checked within twelve inches.

There is also appended as Plate V. a section of topography
near Point Pleasant, showing the manner in which the surveys
were mapped.

e g et

_— s ——— -
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It might be repeated here that the large scale to which the
surveys were plotted, viz., 400 feet to one inch, the compara-
tive accuracy of the survey and the amount of detail contained
on the map render them a valuable contribution to the survey
" of the State, inasmuch as they cover am area of 446 square
miles in Bucks, Montgomery, and Lehigh counties. They
will not only permit of a careful location of the geological
features, but facilitate the detailed study of new railroad lines
and other improvements.

PRECIPITATION.

In order to secure a supply of water which will be reliable
in its quantity at all times, it is necessary to calculate only for
the amount which the streams can furnish during the dryest
years, as otherwise there would be a scarcity of water during
such periods. '

It is rarely possible, during the limited time granted for
preliminary investigation, to observe the streams during a
minimum year. Therefore it usually becomes necessary to ob-
tain the desired quantities through deduction, by establish-
ing the relation between the amount of rain and snow, which
directly or indirectly feeds the streams, and the amount of
water flowing in them, a relation varying somewhat with the
topographical and geological conditions. Such a deduction be-
comes possible, if we know the minimum quantity of rain
that can be relied upon.

Rainfall observations in this section of the country have
extended over many years. In Philadelphia they have been
recorded for over half a century. It is possible therefore to
state with considerable accuracy what the least precipitation
is likely to be, and how often droughts may be expected. But
the quantity of rain falling in Philadelphia is not the same as
that falling upon the watersheds in question, owing to the
difference in elevation and other causes. Even in the city
itself it varies with the locality and the position of the gauges.
Fortunately these differences are very nearly constant quanti-
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ties, because the conditions causing them remain the same.
By observing and comparing the precipitation at a number of
points in or near the watersheds, these differences may be as-
certained during a period of several years with some precision,

and thus the last link would be supplied in the process of de-

termining the probable minimum flow of the streams under
investigation. .

Records of the rainfall in Philadelphia have been kept at
the Pennsylvania Hospital since 1825. They are given in
Table 5. To permit of a more thorough analysis I have
added Table 6, giving the maximum and minimum falls per
month, quarter, year, and two years, and have also given the
order of the months with relation to their degree of humidity.
The quarterly totals and the two annual totals, one limiting
the year from January 1 to December 31, the other from Oc-
tober 1 to September 30, have also been added. On account
of the small stream-flow in the early fall it is better to reckon
the year from this season instead of from January 1; because
while slight rains just before or just after January 1 almost
invariably produce high water and greatly change the total of
the respective year. heavy rains about the first of October
generally cause freshets of little importance.

An examination of these tables I think justifies the assump-
tion that the minimum precipitation per annum, as recorded at
the Pennsylvania Hospital, could be assumed at 33.6 inches,
-or 76 per cent. of the mean annual fall, the actual minimum
records being 33.53 inches for 1827 and 33.93 inches for 1856.
The apparently remarkable low record of the year 1825, viz.,
29.37 inches, being the first in the series, may have been un-
dermeasured and should hardly receive the same weight as the
records of more recent years. Further, the precipitation of the
years preceding and succeeding the minimum year 1856 is
considerably greater, viz., 44.1 and 48.3 inches, which would
have a favorable effect on the stored quantity of water in the
reservoirs at the beginning of the year 1856, and also in sup-
plying any deficiency early in the following year. By reck-

35



N

274 SURVEYS FOR FUTURE SUPPLY.

oning from October 1 to September 30 we get a minimum of
39.20 instead of 33.98 inches.

To throw still further light on the question 1 have compiled
the following tables showing the minimum precipitation at
points within 150 miles of Philadelphia.

TaBLE 8.

Precipitation in percentages of means within 150 miles of Philadelphia,
" during years of minimum precipitation.

LOCALITY. 1825 | 1834 | 1848 | 1856 | 1870 | 1874 | 1880
|
Flatbush, N. Y.oueeerreusenee| cevserneenns 9t 77 92 LT 20 T IR
Jamaica, N. Y..... 87 84
Fort Hamilton, N. Y.ueoeeec|ecerrenvenes heovueris ‘80 85 93 80 80

Fort Columbus, N. Y..oooool i, 85 83 93 99 84

Newark, N. Jooiovnnninnnnnn v i 82

Lumberrille, N. J JO TSRO RO 78

Morrisville, N. J....ccovnunne 67 80 79

Haddonfield, N. J.

Trenton, N. Jo.ccovenveviimreins|ervvenerennefinnnnenii | et vvinseen e 87
Philadelphia, Pa................ 66 m 8 76 100 91 90
Pottstown, Pa....cecrecuieeed|crnneccicfornnnsnnnnn | enncnnennafoennncnnnnecnveenennns 105 85
Reading, Pa....coevrececivnnnns 89
Leb , Pa. 83 80 78 98 84 89
Gettysburg, Pa. ' 86 Kt J FRRRURN PRI PR
Baltimore, Md ' 87 56 90 kil 98

Washington, D. C.............. [ J00 [RPPPPRON 62 90 97 ™ 89

The numbers indicate the percentages of the mean rainfall
of each locality. The years of extreme drought in this neigh-
borhood appear to have been 1825, 1834, 1848, 1856, 1870,
1874, 1880. A glance at Table 8 shows that the year 1825
was no doubt phenomenal in its low rainfall, extending from
Washington to Philadelphia, and Morrisville, New Jersey.
Other extremely low records, though more local, are found to
be 62 per cent. of the mean for Washington in 1848, and 56
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per cent. for Baltimore in 1856. The existence of these few
instances has not caused me to lower the assumed minimum
for Philadelphia below 76 per cent. of the mean, because the
table indicates that the minimum quantity in most of the
localities has been increased, and that in Philadelphia no rain-
fall has been lower than the assumed figure since 1826.

Low quantities are recorded for some of the cities during
years not given.

They were omitted in the table because the intention was
to compare the rain of the surrounding territory with that of
Philadelphia, only during the years of minimum fall in the
latter, in order to show the extent of the droughts in this
neighborhood.

The following table, recording the minimum precipitation
for two-year periods, still further justifies the assumption that
I have made.

All localities within the 150-mile radius show that while a
single year minimum has given slightly less than 76 per cent.
in a few instances, a two-year minimum has not done so any-
where since 1826, except towards the south in Baltimore and
Washington. ‘ ,

As a basis for comparison I have selected the U. S. Signal
Service station in Philadelphia. As it has been in existence
only since 1872 it was necessary to discover the constant dif-
ference between this station and the hospital, which would be
due to the different positions of the gauges, the one at the
hospital being near the surface of the ground and the Govern-
ment gauge being upon the high roof of the post office building.

The observations at the hospital have lately, not always,
been taken with the greatest care. In the winter of 1884 to
1885 we found that snow was being measured as such, and
not as melted snow. In 1874 and 1881 the annual amounts
vary considerably from those recorded by the Government.
In the latter year no apparent reason was found, but in the
former it seems, on comparing the single rainfalls, that some
of them had not been recorded at the hospital, although the




TABLE 9.

Precipitation in percentages of means within 150 mxles of Philadelphia, during two-year penods of minimum preupnauon the
numbers being the average per year.

1855-56. | 1363-61.

Locality. | 1827-26.  1834-35. ' 1844-45. | 184849,
Flatbush, N. Ye.oooooorvvensesesosssssensesssess s '.. i 89 82 ' 76 92
Jamaics, N. Y.coroorreirinrneeccnsiecrranenns ‘ | 80 100 80 ) ......
Fort Hamiliton, N. Ye...evvvvsiseonsensenen " l ....... e oo S B 1 \ B %0
Fort Columbus, Ne Y i l .......... e 82 80 » 93
Newark, N. Joo i iiriinccnssnnerinene vneee | 85 i 83 88
Lumberville, N. J.ooovueeereeeeeenseresevensessiesesnsens } U 94 ; 88 ! 88
Morrisville, N.J 79 86 9? [erseeranesanns ! 8
Philadelphia, Pa....ccvceeiiier voreenvvcnnensiennnnn o 72 83 90 87 1 88
Pottstown, Pa. |esesessnsesies cosansassressse|ssnssrarssinees sesvensas
Reading, Pa. 1 .................. “
Lebanon, Pa . — e 88 | s g2 | 103
Baltimore, Md s e fre v | T3 88 64
Washington, D. C......cceveeevinncniinrnnnnns ! 87 —— = sl 83

1871-72. ‘ 1874-75. ‘ 1879-80. | 1880-81.

76 | . 8
USSR S 83
] 1
FRUOTRURPON FOSPORORITN! PO o -
............... 105 98 | 8 89
o
9%l 88 ST
!
17 106 ] 93+ | 96 91
rvvibenrisnneenes 108 87 86
e ‘ 88 99
114 9 | s | 86 88
88 80 92 91 107
93 80 87 82

9LE
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rain was shown to have been steady and prolonged hardly a
quarter of a mile away at the post office building.

It seems that the fall at the hospital may be taken at 112,
if that recorded by the Signal Service is 100. Then, as the
minimum rainfall at the former was assumed to be 33.6 inches,
the minimum fall at the latter should be taken at 30 inches
per annum.

TasLE 10.

Comparison of Rainfall, recorded by the U. S. Signal Service and the
Pennsylvania Hospital, in Philadelpnia.

Year. ‘ U. 8. Signal ‘ Pennsylvania |’ Percentage.
Service. I Hospital.

—ee ﬁ_#__\l — _
1872t it e b s | 41.83 ! 51.12 107
1673...... ' sasz | 58.29 107
2 T PO 46.31 | 40.91 88
18751 ereeeessarensseessans s sassessanseserensseseas 40.19 l 41.84 104
1876 cerceennsne et e ! 38| 4932 104
18T T eeveeeeeveerees «+ wevesesesesseessemesessmesenens ‘ 37.36 i 45.15 121
L T ‘ 3453 4372 127
1879 oo vesvereesternesensssssesarssmsens sessessssens 375 | 44.65 121
1880.....orvveseesvanssvesssesnseseensesssessaeserens f e | 30,68 113
18B..eocvvveseneessassssnsessss e sessesnsesesnes ; 2 10.28 133
1882, vuueneereerens e srssessen st eesesesenans 1 FEE N 50.31 110
1883..eoomrereeeers e seseessmnea e Cosar | e 105
E8Bh.ooereveoeesvessensssesseeeeeseeeressnsesssrsnon | 39.31 ] 16.18 n7
1885 1unruveseesnsessssesssssesessss s ssssseseaseseas ( 3335 | 40,69 122
——— N .

Totals and averages.......c......... 566,26 i 633.42 112

Elerations of Gauges.—U. 8. Signal Service, 140 feet above tide. Penn-
sylvania Hospital, 50 feet above tide. .
Distance apart—One-quarter of a mile.

The next step which became necessary was to establish the
minimum precipitation upon the watersheds to be investi-
gated. The quantity falling upon them since the beginning
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of the surveys has been reported every year, but not until
last year was it practicable to make a comparison, because of
the short period over which the observations had extended
(see Table, Report, 1885). The rainfall at the various sta-
tions was expressed in percentages of the fall recorded at the
Government station in Philadelphia. Unfortunately some of
the totals were incorrectly printed. They should have been
as follows: (See Table 7.)

i
| Inches per  Per
.

| anpum, cent.

Philadelphia Series.....uiieneiiiiiiinnnns ‘ U. 8. Signal Service............. 37.25 100
Water Department Oﬂice...} 35.29 95

Penonsylvania Hospital...... 42.72 115

Gernmantown e veennne. 41.25 1

Schuylkill Series....o.ccuviinnnnininnnnes - Lebanon l 46.72 | 125
Schuylkill Haven............... ‘ 39.03 105

Reading...... eansaees rereerasnnnes { 42.9 15

' POUStOWN ceereerrree oo, M52 119

BrOWErS o [ 4368 118

Perkiomen Series...ccvinieeiieiciininninn. Seisholtzville....ooeviierveennn. 47.05 127
Green Lane...ueiininnnannes 44.19 119

Frederick......vivinnninnnnes 4541 122

Delaware Series...... S . Easton ..eeivniinnnneniennnes 43.18 116
Phillipsburg .ceeeeeviiiiiniennnn 40.57 109

‘ Princeton .o.ueiiveennninnnnnn, 3704 101

CFalleington covvveeee oo VORI 16

MOOFEStOWT oo eureniieeenne { 41.78 112

West Chester........ ST T R

Tohickon and Neshaminy Serics........ Ottsville.orivnienienniiininnnnn . 48.04 ‘ 130
QUAKETLOW N cevereverececocanenns L owms ns

., DOFICStOWN cooevevevssaieenene L 4583 ‘ 124

Sellersville cniiiennenn 4587 124

Lansdale ........... e ‘ 42,92 115

Forks of Neshaminy......... L4588 | 1
i
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A longer time will be required to arrive at percentages
which will represent the true mean values. For the present
I have assumed the above results as being the best available
data for the purpose. In order to determine from them the
quantity of rain representing the average fall upon each of the
water-sheds which could be used for storing water, it was
necessary to carefully compare their topographical features,
their mean elevation, the wooded areas, the relative amount of
exposure to the rain-bringing winds and the clevation of the
gauges above the surface of the ground. This comparison
indicated the results as given by Table 11.

The minimum precipitation on the different water-sheds is
given both in inches and in percentages of the rainfall recorded
at the Signal Service Station in Philadelphia. The average
minimum monthly falls are given in inches. Their relation
to the annual fall was obtained from the ratios of the mean
monthly to the mean annual fall at Philadelphia, as given in
the first column of the table. It will be evident that the figures
for each separate month cannot represent the absolute minimum
for said month, but only the average minimum, and that there-
fore the mean monthly stream-flows, which were estimated from
these figures, also do not represent an absolute minimum flow
during the month, but an average. Inasmuch as the storage
reservoirs hold and equalize the flow for over half a year, the
latter quantity is the proper one to use in calculation.

It is to be hoped that the rainfall observationson the water-
sheds in question can be continued, so that these quantities
may be established with a greater degree of precision, in order
to make it possible to better adjust the size of the storage
basins.  As the stream-flow is less than the consumption from
about May 1 to December 1, the minimum rainfall of this
interval should be deduced from the records of the Pennsyl-
vania Hospital gauge, before the sizes of the storage basins
are finally determined.

I have appended to this report, as Plate VIII., a specimen
sheet of the rainfall charts showing how the records have been



TaBLE 11.

Deduced average minimum rainfall on sundry watersheds.

. z3 e ' .
EEr I R -
D EFE ‘ i | g |
273 : | 3 -
E=l . F B | £ g
P = 3 [CEE - 8
382 % § 1 3 s ] & | E
- b } 3 "
8% ' o 2 T . f | £ | g 8 3
2.8 e 2 z | 8 I B 5 g B 3
= > - 3 S w = S n 2
gk I z 2 Lz | 2 3 = % T
SEdh 2 o ! 3 | 5 i a & i 5 3 , S
= . 1 -3 i | ' & o= } & o= 7
—— e e #___I* —_ ——e——— | ——_— ] — = |7 I —_ ——
i .
Tuches. | Inches. | Inches. | Inches. l Inches. ' Inches. . Inches. | Inches. , Inches. | Inches.
I ,__--_!___ﬁa-__A;,,_, — | ——
JaADUATY .ottt pereneerennes 0.078 2.902 2.878 2.878 ‘ 2.925 2.902 2.878 2.902 2.878 | 2.878
February...oiiiiininnene. errereeraaa— 0.070 2.604 2.583 I 2.583 i 2.826 2.604 2.583 2.604 2.583 ] 2.583
MArch covveciii e 0.080 2.976 2952 | 2952 ‘ 3.000 ‘ 2.976 l 2.952 2.976 2.952 | 2.952
APLilciiic e 0.079 - 2.939 2915 ' 2915 | 2962 2.939 2915 2.939 2915 | 2.915
| | | ! .
MAY e e e vareenee 0.087 | 3236 3.210 l 3.210 i 3.262 | 3.236 3.210 3.236 i 3210 3.210
JUNE. .ottt eensnene 0.092 3.422 3.395 339, 2.450 i 3422 3.395 8422 ' 3.395 l 3.395
TUIY ettt e eenee 0.093 3.460 3.432 3.432 | 3.488 3.460 3.432 i 3.460 i 3482 | 3.432
!
August..............ceuen. rerseannnnneean emesiesenernnaninas 0.105 3.906 3.874 3.874 3.938 3.906 l 3874 | 3.906 3.874 | 3.874
September........... . 0.081 3.013 2.989 2989 3.038 ;. 3.013 2.989 l 3.013 I 2.989 1 2989
October...........c......... . 0.075 2.790 2.768 2768 | 2812 l 2.790 2.768 2,790 ’ 2,768 l 2.768
November. 0.080 2.976 2.952 2.952 ) 3.000 2.976 2.952 2.976 ‘ 2.962 | 2.952
December............con ounenenns e eeeere e . 0080 2,976 2.952 2952 . 3.000 2,976 2.952 2976 2952 = 2952
Apnual.............. SN 37.200 36.990 436.900 37.500 | 37.200 36.900 87.200 ' 36.900 36.900
Percentage 124 128 128 | 125 ’ 24 128 124 3 13
- - . ! |

082
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plotted. They admit of ready comparison, and indicate at a
glance the depth of fall by the blue lines representing each
separate fall, and also the rate by the degree of their inclination.

I have also appended, as Plates VI. and VIL., drawings of
the ordinary and of the automatic gauges. The former were
made by Messrs. Schultzbach & Co., in Washington, the latter
by Messrs. Black & Pfister, in New York.

STREAM-FLOW.

Not until during the present year has it been possible to
present the results of the stream gaugings since the beginning
of this investigation, because we had been unable to obtain
certain necessary measurements of high flows until last winter,
which it was essential to have before the high flows of previ-
ous years could be computed.

In former reports the methods of gauging streams have been
described. It therefore remains now only to state the results
thereof. The daily flow where gauge stations had been estab-
lished has been tabulated, and the records are on file in the
department. Tables 12 and 13 of this report show the monthly
and annual yields of the streams. On Table 13 the first column
gives the area, the second the average rainfall, and the last
the average flow per second per square mile. I have added
for comparison similar data concerning the streams supplying
New York and Boston with water, viz., the Croton and Sud-
Jbury rivers. For reasons already mentioned the years have
been reckoned from October 1st to September 30th. The
results of only two such years could be embodied in the table.
The first year shows a flow above the average and the sccond
a flow below it.  The results of the Sudbury and Croton rivers
are derived from observations extending over six years. It is
interesting to note that the Tohickon creek gives the greatest
average yield per square mile, and the Perkiomen creck above
Green Lane the next greatest, while the North East Branch
of the Perkiomen gives the least.

36
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TaBLE 13.

Anmnual yield of sundry streams.

|
|
|
i
!
'
I
|

| ’ . ERCT
S = it
; : = = o3
1 & = =3
o 2 = =
W ATERNHED. = ! = . roE CEE
E = 3 T ~£3
ER CONRRN+ B s
2 2 = £3 £tz
E | 3 3 £% 2%
- & < <
A S S
October 1, 1883, to September 30, 1884,
R . - = Lo — -
Tohickon.iiciinanns [ 1022 50.08 ' 62,619,221,766 E 171,637,218 2.582
, |
Neshaminy, below Forks............ 1303 4584 ' 65,600,047,000 | 187,431,000 ,  2.159

Perkiomen, at FredericK............’ 1520 | 48.00 | 78,577,400,000 I 214,692,000 {* 2,196

Perkiomen, at Green Lane......... | 720 1 4857 [ 39,268,288,000 | 107,200,000 «  2.345
East Swamp......... e 489 4896 24,517,840,000 | 66,989,000 L2164
West Swawp.. . 558 47.00 | 25,052,391,556 l 68,449,157 | 2.0

\
|
North East Branch...oecnee, 985 552 | 25,777,423,205 | 5,804,590 | 1.985

|

October 1, 1884, to September 30, 1885.

Tohickon....... cerseesense cereesrarieannes fr022 41.21 ‘ 39,729,506,573 I 108,847,963 | 1.637
Neshaminy, below Forks..aaa.. 139.3 38.28 v 41,138,207,158 | 112,762,211 ' 1,209
Perkiomen, at Frederick............. ¢ 152.0 l 38.37 ' 49,112,167,484 ! 134,553,484 | 1377
Perkiomen, at Green Lane......... ' 720 ' 42.60 24,661,560,000 ‘ 67,566,000 ! 1477

|
East Swawp.... [ 4207 ' 16216640000 44429000 | 1435

489
West SWaAMP.covvvenencsineireeenn, 00,8 40.00 16,442,717,196 | 45,048,540 ! 1.339
58.5

North East Branch......oeveevne.. | 3005 17,730,181,198 43,575,340" 1.271

. | 7 {
e — e —
Sudbury, Mass., 6 years.............. 70. | 461 29,606,810,000 81,040,500 ' 1615

Croton, N, Y., 6 YetrS. e 361, | 465 160.600,000,000 | 440,000,000 159
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Table 16 gives the maximum and minimum daily flows that
have been observed in our watersheds and in those of the
Sudbury and Croton rivers. It will be noticed that the least
summer flow is generally found in those streams that also have
the greatest winter flow. The Perkiomen at Frederick has
the largest summer flow per square mile of any of the streams
observed, which no doubt is due to the mountainous and wooded
region near its head. The variation in the low during the
different months is very great. It is apparently even greater
here than in the Croton and Sudbury rivers. The Perkiomen
has a smaller maximum .and larger minimum flow than the
Tohickon and Neshaminy creeks, due to the somewhat greater
rainfall in the higher altitudes of the Perkiomen watershed,
and partly to the greater area of wooded territory, which
tends to retain the water and deliver it into the streams more
gradually.

Tables 14 and 15 are summaries of the flow in different
streams for each month. In one table the flow has been re-
duced to cubic feet per minute per square mile; in the other,
to ratios of the average monthly quantities. In these forms
the results of our gauges have been compared with the quanti-
ties given by Fanning in his treatise on * Water Supply "’ for
the Cochituate and Sudbury rivers in Massachusetts, and for
the Croton and West Croton rivers in New York. An exami-
nation shows again that our crecks have a larger proportion of
flow in the winter months and are dryer in summer than the
Massachusetts and New York rivers. This is due partly to
the lower latitudes of the former, permitting the accumulation
of less snow, but mainly to the larger proportion of cultivated
and open ground in onr watersheds, which allows the rain-
water to run off more rapidly.

Plate XIV is appended as a specimen of the stream-flow
charts, showing the di'schm'ge for every day in the year and
having for comparison both the rainfall and the daily temper-
ature plotted. Plates XI, XII and XIII show the various
stream gauges which have heen previously described.



TasrLr 16

Table showing maximum and minimum daily flows in sundry streams.

Watersheds.

Tohickon ....

Neshaminy, below forks...........

Perkiomen, at Frederick

Sudbury, Mass........ cooevueene [T TTPRR RN

Croton, N. Y. ......

Maximum daily flow.

Date.

June 26, 1884.,

February 10,1

March 26, 1876

l
|
——
|
|
|

December 7, 1884...
|

Cubic feet per

Total in ' sec. per
gallons. l square mile.
|
. 2,830,115,566 ‘ 40.980
885..1  2,893,071,067 k 33.390
2,213,643,168 22,646
....... | 2,080,000,000 \ 41.39
i 2,000,000,000% 7.78
|

* Probably not the largest flow.

Date.
July 23, 1885.....‘....;
September 28, Itm..f

September 4, 1885...

Cubic feet per

Total in sec. per
gallons. square mile.

— [

Qo

129,254 0.002 -
814,303 0.009
4,885,816 0.030
1,800,000 0.036
10,000,000 0.039
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From the facts recited it is clear not only that our streams
will require very large storage reservoirs to equalize the flow
for a uniform daily delivery throughout the year, but that
there will be required a greater proportionate storage capacity
than on the Sudbury and Croton watersheds.

In order to calculate the required amount of storage the
minimum stream flow must first be determined. This quan-
tity, as already said, is obtained from the minimum rainfall
upon the watersheds. As this has been given above, it re-
mains to discover the relation between the rainfall and stream-
flows, or, in other words, the proportion of the rain-water
reaching the creeks.

Tables 17, 18, and 1Y contain the percentages of rain flow-
ing off the watersheds in question. For comparison I have
added the same percentages recorded for the Croton, Cochitu-
ate, and Sudbury watersheds. The last line of Table 17 gives
the monthly percentages that were finally assumed for our
cases. Generally they are practically the same as those
found by observation during the last two and a half years, and
given in the first line of the table. It was thought well to
decrease them somewhat for January, February, and March
in the winter, as it scemed probable that our observed results
were greater than they would be for a longer term of years.
The figures from June to October were likewise decreased for
the same reason.

As these percentages were to be applied to the minimum
and not to the average rainfall, the question arose whether they
would hold good for minimum years. Inasmuch as the diff-
erence would be small, and as further time is required to
establish a number of points, for instance, the actual minimum
rainfall upon the watersheds. which might affect the result in
a greater degree, it was deemed suflicient for the present to
assume the percentages to be the same. It is evident, how-
. ever, that they cannot be alike for all of the watersheds under
consideration owing to the different topographical and other
conditions.  Yet with the limited time at our disposal and



TaBLE 17.

Average Monthly Percentages of Rain flowing off sundry Watersheds.

!
|
Jan. | Feb. | March.| April. | May. | June. l July.
|
\ i
Tohickon, Neshaminy, and Perkiomen Water- ’ !
sheds, Pa. (average for two and one-half years)| 93.9 1229 144.0 923 | 232 213 I 17.8
I
Croton Watershed, N. Y., (average for six years)! 79.7 75.0 86.7 80.6 i 48.4 45.0 ’ 21.0
|
Cochituate, Mass. (average for nine yecars)........ 54.8 1.7 713 80.6 } 45.1 35.1 | 203
I
Sudbury, Mass. (average for six years)...............| 45.3 93.0 96.0 108.0 106.2 236 | 86
Assumed Volues for Walersheds near Philudelphia| 90, 110. 140. 92, 23. 16. ’ 12,
|

j
Aug. | Sept. 1 Oct
|
S B S
.
12.1 ‘ 118 | 11.6
19.4 } 30.1 : 81.1
20.0 ‘ 247 : 26.6
149 l 154 : 151
1, { 8. | 10
l

86.1

53.

o
o®©
<
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with the rainfall and stream-flow observations extending over
80 short a time, it was decided to use them only as an aver-
age for the whole territory, leaving it for the future to discover
the pereentage for each special watershed. .

TaBLE 18.

Annual Precipitation on Sundry Watersheds, and Percentages of same
reaching the Streains.

1 1884, | ©188s,
Watemheds | Ratngan, |Percentage. Rainfall, | | creon1e8e
\ flowing off. flowing off.
Tohickon....oveveiiieentinniiienieenanes i 53,77 71 ‘ 39.97 54
Neshaminy . ! 51.28 64 I 38.78 46
Perkiomen, at Green Lane. 51.28 64 ; 37.50 47
East Swamp and Rich Valley... ........ 3244 55 | 37.20 *48
Perkiomen, above Schwenksville....... 49.90 58 36.89 49
North East Branch..........c.eeeereesmeenes 48,70 6 | 31 45
i

* Partially estimated.

Watersheds. l Rainfall. | :s"fl:“;’(‘:;
Cochichuate, Mass \ reeesessseesraannssraanensaeas i 55.03 456
8udbury, Mass............ serceeisiiermnneinniiniiiinsieteeiianessnesne ‘ 46.1 47.6
Croton, N. Y l 46.5 375
West Croton, N. Y 4443 71.0

Table 20 contains the results as derived from the above
data. It gives the supposed mimimum yield for each stream
for each month and the daily average for the year. It is not
understood that during any one month the computed flow rep-
resents the least flow that can be counted on during the same,
for Table 12 shows that this is not the case. But it is under-
stood that for the whole minimum yeur there will be a genera]

- distribution resembling that which is given. As it will be
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necessary during such a year to draw water from large storage
reservoirs capable of holding more than half a year’s supply,
the particular flow during one month is of no importance as
compared with the average flow for several months.

The computed average minimum daily yield in million
gallons from each watershed is as follows; Tohickon, 86.5;
Neshaminy, 112.1; Perkiomen at Frederick, 129.83; Perkio-
men at Green Lane, 60.1; East Swamp creek, 40.3; West
Swamp creek, 43.4; North East Branch, 49.7.

From what was said above it will be evident that these val-
ues must be too great for some areas and too small for others.
This will not be a serious matter, however, for the present
purpose, as the average. topographical conditions for each of
the two gravity schemes remains nearly the same. The Ne-
shaminy resembles the North-east Branch and the West Swamp
creek of the Lower Perkiomen, while the Tohickon resembles
the Upper Perkiomen. The error that is made will tend to
give a greater quantity than would actually be available for
the lower and open watersheds and a smaller quantity for the
Upper Perkiomen and Tohickon. We can sec that this is
really the case by comparing the flows for 1885, which closely
approach a minimum year, with the flows deduced by means
of the assumed percentages from the minimum rainfall. Ex-
pressed in million gallons per annum the following table gives
the yield of the different watersheds for 1885, the computed
minimum yield and the resulting differences.

The Neshaminy, West Swamp creek and North East Branch
show that the estimated minimum flows are too great, while
those of the Tohickon and Upper Perkiomen are probably not
large enough. Rounding off the figures and taking this point
into consideration, we may designate the probable average
minimum daily yield in million gallons to be as follows: To-
hickon, 90; Neshaminy, 110; Perkiomen at Frederick, 130;
Perkiomen at Green Lane, 61; East Swamp creek, 41; West
Swamp creek, 41, and North East Branch, 46.
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TaBLE 20.

Average minimum flow deduced from assumed minimum rainfall.

Northeast

3t Swamp. ’ Brauch.

ibic feet. | Cubic feet.
_— -

13,271,148 . 355,914,157
43628314 | 390,417,302
99,823,002 -
34,914,649 380,517,057
89,290,390 101,666,824
65,694,803 74,816,336
49,808,146 56,730,600
46,852,359 53,334,813
20,559,208 | 32,951,845
S3AT6ART | 39,491,330
920,770 142,383,208

567,879,612

59,176,308 | 215,608,858
20,422,514 | 2,411,711,938

60,760,405 l‘ 18,039,605,296

9 inches. ' 36.9 inches.

lion galls. | Million galls,

43.4 49.7

41

i
’ 46
|

6838



TasLe 21.

Minimum Stream Flows in Million Gallons.

063
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It was found that a uniform delivery of 25,000,000 gallons
a day from the Neshaminy dam would supply all the mills
below it and obviate the necessity of paying damages to ripa-
rian owners. This quantity of water has been provided for in
the estimates, and it may be added that the 25,000,000 gallons
can, if properly utilized, develop two hundred and fifty horse-
power at the dam in descending to the stream.

Bat while it is possible to spare enough water for compen-
sation from the Neshaminy creek, owing to the practicability
of pumping any deficiency from the Delaware river at Point
Pleasant, it is not possible to spare it in the Perkiomen valley
without curtailing the available supply for the city. During
the dry seasons the entire quantity would be needed by it. I
have therefore included in the estimate for the Lower Per-
kiomen scheme the value of all the mill privileges between
Schwenksville and the Schuylkill river, amounting to $130.-
000, and in the estimate for the Upper Perkiomen scheme be-
tween Green lane and the Schuylkill, amounting to $160,000.
These figures are included in the amount given in Table 35
under the heading * Cost of Storage.”” If a compensation of
25,000,000 gallons daily must be given to the riparian owners,
the available amount for the city from the Perkiomen would
be reduced to 169,000,000 gallons during the years of mini-
mum rainfall.

The Delaware river below Point Pleasant (see Table, page
351, Report of 1885), having a minimum flow *at this point
of some 1,500,000,000 gallons daily, would not be damaged
by the extraction of 200,000,000 gallons.

STORAGE RESERVOIRS.

From an inspection of the territory and with the assistance
of the topographical maps all the available sites for storage or
impounding reservoirs were noted. Tables 22, 23, and 24
give a list of the same, with their principal features indicated,
together with the cost of storage in each case. Time did not
permit of making as detailed a study of the more important
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ones as would be desirable for an accurate estimate of the cost.
The capacities were computed from the contour lines as taken
from the general maps, and the profiles of the sites for dams
were taken in most cases likewise from the contour maps,
special surveys having been made only in a few cases. For
preliminary estimates, however, the results are sufficiently
close. Plate I.is a general map of the entire water-shed
investigated, showing all the reservoir sites that were con-
sidered. The total storage capacity in the Tohickon water-
shed is over 25,000,000,000 gallons, and in the Neshaminy
about 23,400,000,000 gallons. In the Perkiomen watershed
there is a capacity beyond what could bé used, and a selection
of the best and least expensive sites was possible. In the
Lehigh watershed rough approximations had to be made be-
cause there was no time for more detailed work, nor did the
necessities of the case absolutely demand it.

The natural facilities for impounding water in most of the
valleys are quite good, and the expense is therefore not exces-
sive. 'The cost of the principal reservoirs, for instance, is a8
follows :

Tohickon valley at Haycock, about 18,000 mill. gal. at $82.53 per mill.
Perkiomen valley at Green Lane, about 12,000 mill. gal. at $93.88 per mill.
E. Swamp creek val. at Millville, about 8,000 mill. gal., at $103.13 per mill.
W. Swamp cr. val. ab. Zieglersville, about 12,000 mill. gal. at $76.21 per mill.
N. E. branch at Lederachville, about 15,000 mill. gal. at $100.20 per mill.

The average cost of the storage basins in the Croton valley
is given at $200 per million gallons, and the estimated cost of
the large Croton reservoir, about to be built, as $125 per mil-
lion gallons.

In order to select the reservoirs that are required from the
list contained in Table 22, it is necessary first to ascertain the
amount of storage which must be provided in each valley to
equalize the flow. :
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TanLE 25.

Relative consumption of water in Philadelphia.

Average daily amount in percentage of annual mean.

JANUATY iviiiiniinniiinireninineerneesrnnn, 106 ¢ July..... . 92
February .. 98 i AULUSt e 101
MATCh v cvere e ernsers O L SePtembUT e, m
APTIl it 85 I October.......... 114
May &3  November... 115
Juue........ 88 l December....

With the data contained in the previous pages, it would
now be possible to estimate the same for the constant delivery
of a uniform daily supply. As the supply, however, is not
quite uniform, the summer months showing a greater con-
sumption per day than those of the winter, it remains to ascer-
tain what quantity of water is likely to be needed during each
month. Table 25 has been prepared for this purpose from the
experience gained in Philadelphia during the last six years.
The values are percentages of the average daily supply for
the year, or the actual number of million gallons per day, if
the average daily supply for the year is 100,000,000 gallons.
It will be seen that while in August the consumption is 15
per cent. greater, in January and Febiuary it is 15 per cent.
less than the average.

The quantity of water which must be impounded in a given
watershed increases in a greater ratio than the supply to be
daily furnished. As the latter becomes greater in proportion,
not only a larger quantity of stored water must be drawn,
but it must be drawn for a longer time, because the period
when the stream carries a deficient amount becomes longer.

In the Sudbury watershed, in order to furnish 70,000,000
gallons daily, a storage capacity is required of 2,909,000,000
cubic feet, and for 40,000,000 gallons daily, a capacity of only
450,000,000 cubic feet is needed. The reservoir capacity is
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in a ratio of 64 to 1, while the daily supplies are in a ratio
of 13 to 1.

In the Croton watershed, in order to furnish 100,000,000
gallons daily, a storage capacity of 1,200,000,000 cubic feet
isrequired ; for 200,000,000 gallons a capacity of 4,000,000,000
cubic feet, and for 300,000,000 gallons daily, a capacity of
7,300,000,000 cubic feet. The reservoir capacity is in a
ratio of 6 to 3} to 1, while the daily supply is in a ratio of
3to2tol.

It is evident that the expense of storage becomes compara-
tively great when the amount of water used approaches the
total flow of the streams.

From the average minimum daily yield of the creeks that
we are considering, it will be seen that the entire flow during
years of minimum rainfall must be impounded in order to
furnish the required supply.

With the above data it is now possible to compute the
necessary storage capacity for each valley. Tables 26 to 31
inclusive, give the results for the Tohickon, Neshaminy,
Perkiomen at Green Lane, East Swamp, Perkiomen above
Schwenksville, and the North East Branch valleys. Column 1
in each table contains the monthly stream-flow ; column 2 the
loss by evaporation and percolation from the reservoirs;
column 3 the water consumption for each month; column 4
the water added to or drawn from the reservoirs, and column
5 the water stored in the reservoir at the end of each month.

Inasmuch as May is usually the first month in which the
consumption exceeds the stream-flow, it has been assumed that
the reservoir shall be full at the end of April. At the end of
November, on the other hand, the reservoirs would be drawn
down to the lowest point.

To provide for the contingency of an extremely dry summer
and fall, and also to prevent the necessity of drawing all the
water from the reservoir at any time, it has further been as-
sumed that the amount of water in the reservoir at the end
of November should be equal to two months’ consumption.
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In order to study this question further, the lowest possible
rainfall for the seven months, from May 1 to November 30,
should be carefully considered with the aid of the long record
at Philadelphia given in Table 5.

With these conditions the tables give the following requisite
storage capacities and the greatest mean daily supply for the
different watersheds:

Tohickon, 2454 mil. cu. ft., 80 mil. gals. daily.
Neshaminy, 3181 mil. cu. ft., 101.3 mil. gals. daily.

Perkiomen, at Green Lane, 1705 mil. cu. ft., 52.8 mil. gals. daily.

East Swamp creek, 1144 mil. cu. ft., 36.2 mil. gals. daily.

Perkiomen, above Schwenksville, 4829 mil. cu. ft., 151.2 mil. gals. daily.
North East Branch, 1402 mil. cu. ft., 43.5 mil. gals. daily.

It will be seen that the Tohickon and Neshaminy, embody-
ing together one project, could not furnish more than 181.3
million gallons daily; the entire Perkiomen, above Schwenks-
ville, together with the North East Branch, not more than
194.7 million gallons; and the Perkiomen, above Green Lane,
with the East Swamp creek, only 89,000,000 gallons.

At the beginning of the investigation it appeared probable
that a very close discrimination might be required between
the different watersheds, because their general character was
quite similar. Besides making a careful topographical survey
and gauging of the rainfall and stream-flow at as many points
as possible, it was thought desirable also to have at hand
whatever data might otherwise throw light on the relation be-
tween the rain and stream-flow from the separate areas. It
was therefore concluded to abstract the following data from
the topographical maps, which would assist in this direction.
The areas were divided into vertical sections; the first com-
prising all the territory between 0 and 200 feet elevation ; the
second that between 200 and 400 feet clevation, and so on,
each section being bounded by a 200 feet contour line. This
division would facilitate the making of a mean profile of the
areas and of their respective surface characteristies, with which
a better interpretation of the above relation might be obtained.
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The surface characteristics noted were the areas of the ground
glope less than 2 feet per 100, between 2 feet and 20 feet per
100 and over 20 feet per 100; also the areas of the roads, of
the cultivated soil, of the wooded and untillable ground and
of the swamps and meadows. Tables 2 and 3 contain these
data.

In addition to this compilation some field work was under-
taken, which, in connection with other work, could be done
without much expense. Certain areas of different surface
characteristics were staked out, a rain gauge set up in the
middle of each, and a meter placed at the lowest point to meas-
ure the water which ran off during each rain.” A comparison
of the general rain and stream-flow with the data in the above
compilation would have been very much facilitated by these
ohservations,

Should the progress of the investigation have made it
certain that only stored water from the Perkiomen and
neighboring watersheds could be used for a future supply, it
would have been necessary to enter into the question of stor-
age and available quantity more fully, and these data would
have hecome useful.  As, howewer, the economy of procuring
the Delaware water at Point Pleasant and the superior quality
of the water in the Tohickon watershed as compared with
the Neshaminy, and particularly of the Lower Perkiomen,
became cvident, it was not considered essential to spend the
necessary time for the comparison outlined above. The de-
ductions which have been made above and the results reached
therefrom were considered sufficiently close under the circum-
stances.

After having determined the amount of storage required,
the most suitable reservoirs from among those given in Table
22 were chosen. It was evident that certain reservoirs were
absolutely necessary, although their selection incurred ecither
a heavy expense or other disadvantages. For instance, Reser-
voir No. 7 at Schwenksville had to be selected, although
flooding several villages, because the water required a delivery
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at a certain elevation, and Reservoir No. 1 at Sumneytown
required a long conduit to deliver the water into the main
aqueduct.

Among determining elements also the following should be
considered. The larger the reservoirs the better will be the
quality of the water. A large surface facilitates wave action,
and thereby a better aeration of the water, which is quite
essential where the creck water to be stored comes from
agricultural areas. Large and long reservoirs act also as ex-
cellqnt settling basins, because the slow velocity of the water
passing through them allows the suspended particles to settle.
Deep reservoirs, further, keep the water cooler, cause less
evaporation, and retard the growth of organic matter. Steep
banks allow a minimum amount of surface to be alternately
wet and dry, consequently to develop low vegetation which
is injurious to health. Table 23 gives the flooded areas for
each 10 feet elevation, and permits this point be to readily
considered. The lower down the reservoirs are in the valley
the more rapidly will rains fill them after having been drawn
down.

The geological structure of the valley sometimes has a
great effect on its ability to store water. If the stratification
across the valley is synclinal, it will favor the retention of the
water, while if it is anticlinal it will facilitate leakage. Fis-
sured trap rock which forms the dyke at Schwenksville
through which the Perkiomen has worn its path, would allow
water to escape more readily than compact rocks. The ques-
tion of percolation has, however, not been considered a serious
one. The water from all the creeks is more or less muddy
after rains, and the fine silt will in a short time close the pores
of the porous materials and practically make them water-tight.
Want of funds precluded a geological survey of the proposed
Teservoir sites.

On the Neshaminy watershed every one of the available
sites is necded to furnish the required supply. In the To-
hickon valley Reservoirs No. 1 and No. 2 were selected as

38
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being the best. For the Upper Perkiomen scheme it was
necessary to consider the proper storage in each of the several
valleys. In that of the East Swamp Creek Reservoirs No. 1
"and No. 2 were chosen, although not particularly favorable
sites. Reservoir No. 5, at Green Lane, was the best one for
storing the water of the Perkiomen, and Reservoir No. 8, at
Dale Forge, for storing the water of the West Branch. Res-
ervoirs No. 1 and No. 8 were the best in the valleys of the
North East Branch and the West Swamp creek. Reservoir
No. 7, finally, was necessary to store the water above
Schwenksville.

Table 32 gives the list of these reservoirs, with their capacity
and cost. It will be seen that the average cost per million
gallons is $122.70 for the Tohickon, $165.89 for the Nesham-
iny, $133.61 for the Upper Perkiomen, $135.31 for the Perki-
omen above Schwenksville, and $100.20 for the North East
Branch. A brief description of the selected reservoirs follows :

Reservoir No. 1 of the Tohickon watershed was located at
a point about one mile north of Point Pleasant, where the
valley is quite narrow, and separated from the Delaware river
by a distance of only 1700 feet, which makes its location favor-
able for an extension of the aqueduct further up the Delaware
river. The dam will also serve the secondary purpose of a
crossing for the aqueduct when extended, thus saving the ex-
pense of syphoning. The height of the dam at the deepest
point is about 150 feet, including the foundation, and the ex-
treme length is 946 feet. The flooded territory covers an
area of 316 acres, which is about one-half covered with timber,
and is of little use for cultivation, owing to the steep rocky
nature of the ground. There would be flooded: 1 grist-mill,
1 grist and saw-mill, 6 dwellings, and 2 barns. There is also |
1 grist and saw-mill below the dam, which would have to be
abandoned.

Reservoir No. 2 is located on the Tohickon creck, just be-
low the mouth of Haycock run, and forms a very large reser-
voir, being capable of storing about 18,000 million gallons,



STORAGE RESERVOIRS. 299'

and extendmg back 73 mlles For the most part the valley
is favorable for a reservoir, the slopes drop off quickly and the
valley widens above the dam to large proportions. The terri-
tory to be flooded is mostly under cultivation, the wooded area
not being more than about one-third of the whole. The dam
is 100 feet high above the creek, and 1,510 feet long. It
floods an area of 1,829 acres, with 7 grist and saw-mills, 2
creameries, 1 tannery, 35 dwellings, and 27 barns.

It was found that while there was an abundance. of storage
capacity on the Little Neshaminy, only a portion of the flow
could be stored in the valley of the Big Neshaminy without
going to a great expense. By a fortunate circumstance it is
practicable to store the water of the latter in the reservoir of
the former by connecting the two valleys with a short tunnel
12 feet in diameter. Reservoir No. 1 is situated on the Little
Neshaminy, three-fourths of a mile above its mouth. It has
a favorable site for a dam, as the sides of the valley approach
each other sufficiently to make its extreme length 1,550 feet,
and extreme height 98 feet, while the valley opens out to
three-fourths of a mile in width. The slopes of the reservoir
vary from steep to nearly level, but for the most part they are
steep. The dam backs water over 2,531 acres, of which 189
acres are wooded, and it floods 88 buildings, as follows: 4
grist-mills, 2 saw-mills, 2 school-houses, 2 chapels, 1 creamery,
41 dwellings, and 36 barns.

Owing to the great width between the banks, and the bays
formed by tributary creeks, the cost of changing the location
of the roads and of bridging is very large. .

The Big Neshaminy is such a wide and open valley
throughout that it was difficult to decide on a suitable location
for a dam. The point selected is 1} miles above the forks.
The right bank of the valley rises up almost perpendicularly
over 100 feet, but the left bank rises gradually at a grade of
about 7 feet per hundred to the proposed height of the top of
~ the aqueduct, from where it continues nearly level for a dis-
tance of over 4,000 feet, thus requiring a very long dam. It
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is proposed to build 1,200 feet of masonry across the valley,
and the remaining 4,725 feet of earth. The greatest height
of the dam, including foundations, is 89 feet, and the area
flooded covers 2,273 acres, of which 203 are wooded. The
~ territory flooded has a long, irregular shape, its length is
about 11 miles, and it reaches as far back as New Britain.
The slopes of the valley average from 5 to 12 feet per 100
over a surface that will alternately be covered with water and
again exposed, except at the extreme upper end, where level
and shallow areas occur that will have to be kept flooded by
subsidiary dams. The storage capacity of the reservoir is not
more than one-half of the size required to store the minimum'
flow of the stream, the remainder being provided for in Reser-
voir No. 1 on the Little Neshaminy. "Seventy-two buildings
will be flooded, viz.: T grist and saw mills, 1 store, 1 school-
house, 38 dwellings, and 25 barns.

Reservoir No. 3, on the north branch of the Neshaminy,
floods an area of 369 acres, which is nearly all cultivated.
The average slopes of the sides of the valley are about 5 feet
per 100.  The height of the dam is 47 feet, and its length
1,420 feet. 'The sites of 1 mill, T dwellings, and 2 barns will
be submerged.

. Reservoir No. 1 of the Upper Perkiomen is located on the
East Swamp creck, above Sumneytown. The dam is 71 feet
high and 1,030 feet long, and floods a valley of 196 acres
heavily wooded. The sides of the valley are steep and in
some places precipitous, forming a deep and narrow reservoir.
The country §s of little value for farming purposes. The dam
floods 2 mills, 8 dwelling-houses, and 2 barns. If not used in
connection with the Lower Perkiomen scheme it will be neces-
sary to connect this reservoir and Rich Valley creek with the
main aqueduct at Green Lane or Perkiomenville by construct-
ing a branch condnit.

Reservoir No. 2 is located on the East Swamp Creek below
Millville, and covers over 1,648 acres, of which 232 are wooded.
The valley at the lower end has steep slopes, but the upper
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portion is comparatively level, so that about two-thirds of the
reservoir has a shallow depth varying from 10 to 20 feet,
which is exposed when the water is drawn down The dam
is 55 feet high, including foundation, and 800 feet long. It*
floods 5 grist and saw mills, 1 hotel, 24 dwellings, and 7 barns.

Reservoir No. 5 is located on the Perkiomen creek just
above Green Lane. 'The site is a very favorable one for a dam,
the valley being narrow and steep at this point, and widening
out above it to large proportions. The territory flooded covers
an area of 1,705 ucres, of which 209 are wooded. The reser-
voir slopes are steep for the most part as far up as Red Hill.
Above this point they begin to flatten, and in some cases be-
come nearly level, forming shallow areas from 10 to 15 feet
deep, exposed during low water. Seventy-nine buildings will
be flooded, viz., 6 grist and saw mills, 36 dwellings, and 37
barns. The height of the dam, including foundations, is 95
feet, and the length is 634 feet. About one-third of the ter-
ritory flooded is good farming country.

Reservoir No. 8 is situated on the west branch of the Per-
kiomen creek near Dale Forge. It is the highest of all the
reservoirs proposed, being 609 feet above tide-water, and
floods only a few important buildings. The height of the
dam is 78 feet, and its length 384 feet. The flooded area is
226 acres.

Reservoir No. 1 of the Lower Perkiomen scheme is located
on the North East Branch west of Lederachville. The dam
is 100 feet high and 4,025 feet long, more than half of which
has an average depth ot only 8 feet. The dam floods an area
of 1,928 acres, of which 117 are wooded. The slopes of the
reservoir are generally good, and there are but few shallow
places except at the extreme upper end. The area flooded is
generally good farming land, with 99 buildings, as follows: 5
grist and saw mills, 1 meeting house, 1 hotel and store, 58
dwellings, and 34 barns. This reservoir is connected with the
main aqueduct by an auxiliary conduit nearly one mile long.
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Reservoir No. T is located on Perkiomen creek, above
Schwenksville. The dam is to be built in the gorge at Zieg-
lersville station, and floods 2,307 acres. Its capacity is limited
only on account of the villages Green Lane and Sumneytown,
which are situated on the proposed banks of the same. The
available depth of water is only 12 feet. The dam is 99 feet
high and 1,430 feet long. Two small villages, viz., Frederick
Station and Perkiomenville, are flooded out entirely, and of
Sumneytown and Zieglersville the lower buildings.

The slopes of the valley are good, aud about one-seventh of
the flooded area is wooded. Two hundred and fifty-four
buildings would be submerged, viz., 15 grist and saw mills.
1 planing-mill, 1 powder-mill, 4 hotels, 1 tannery, 2 cream-
eries, and the remainder are dwelling-houses, barns, and ice-
houses. From the proposed dam to near Green Lane the
present line of the Perkiomen Railroad would also be flooded,
and an estimate was made for the following new location:
Leaving the present line south of Schwenksville, and extend-
ing up the valley to the left at a maximum grade of 50 feet
per 100, it crosses the proposed reservoir south of Zieglers-
ville, and then extends due north until it again reaches the
present line just below Green Lane. In this reservoir, and
also in the following one, the change of roads, bridges, etc.,
will be very costly on account of the large area and configura-
tion of the territory flooded.

Reservoir No. 8 is located on the West Swamp creek, a
little over three miles above its mouth. The location for the
dam is the most economical one of any that have been pro-
posed. The valley at this point is a narrow gorge, and im-
mediately above it widens out into a large basin of 2,301 acres.

" The reservoir thus formed covers a flat and nearly level country,
8o that over a large portion the water is very shallow. The
slope of the ground averages not more than 2 feet per 100,
which leaves a large area exposed at low stages of the water.
The country is a good farming district with very little woods,
the latter covering about one-tenth of the area. The dam is
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85 feet high and 498 feet long. Five grist and saw mills,
1 tannery, 3 stores, 51 dwelling-houscs. and 28 barns would
be submerged.

WATER-POWER AT PoINT PLEASANT.

The economical feature of the project for obtaining water at
Point Pleasant lies in the existence of an undeveloped water-
power sufficient to raise into the aqueduct a daily quantity of
Delaware water equal to 120 million gallons during the low-
water stage.

A close examination with a view of utilizing the same was
made last spring. The site of the proposed dam is above the
bridge; its elevation is assumed at 85 feet above tide-water,
which backs the water to the head of Wharford's First Rift,
or about one and one-half miles, and gives an available head
of 15 feet. The flood waters, based on the freshet of 1862,
would raise the level of the pool 20 feet. It would therefore
be necessary to raise the tracks of the Belvidere Division of
the Pennsylvania Railroad about 10 feet, and to protect the
canal at the proposed dam with double gates, to be used in
times of extreme high water.

The minimum flow of the river was assumed at 1,500 mil-
lion gallons per day (see Table, page 351, Report of 1885).
Deducting the quantity to be raised into the aqueduct, there
will remain enough water to supply power equivalent to
3,640 horse-power. Assuming that the motors employed will
utilize 80 per cent. of the theoretical power, there will remain
2,912 actual horse-power. The aqueduct at Point Pleasant is
217 feet above tide-water. Adding for friction, etc., the lift
of the pumps would be 137 feet. The pumping mains are 30
inches in diameter, and the distance to the aqueduct is 600
feet. The velocity in the same is assumed to be 3} feet per
second. Computing the loss by friction of the pumps at 3 per
cent., it is found that 117,463,000 gallons can be raised into
the acqueduct every twenty-four hours during the lowest stages
of the river. As it is practicable to supply a much larger
quantity of water during ordinary stages of the river, and at
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favorable times to pump into the lower storage reservoir of the
Tohickon valley, I have assumed the available capacity of the
Delaware river to be 120 million gallons per day with a slight

increase of cost.

Table 33 gives the cost of the water-power in detail as pre-

pared by Mr. Harvey Linton, assistant.

.TABLE 33.

Cost of Water-power at Point Pleasant.

23,191 cubic yards masonry in dam, protection-wall, fore-
bay and foundations for pumping-cngines, at......... [P

1,106 cubic yards coping...... eevaensernesneiinertnssnntrsisa sesenaraaaes
300 wrought-iron dowel-pins, 3” x 2 feet = 14,333 pounds, at
Drilling for dowel-pins, 150 days, &t.....cccorieniiniinsinininennnne

500 cubic yards riprap, at.....ccccoivieeiiniiinnccinenne.

12,153 cubic yards rock excavation, .. .cccueenueeeeerecreeeerereenes
36,100 cubic yards earth excavation, at.....cccceeeveeieeeeiininnnne

30,000 square feet Shoring, at......ceiciveenncirsensinanneans

7,220 cubic feet of timber in coffer-dan, at........ ——eene eeennnenne
5,388 pounds %4-inch iron bolts, at...cceeeeiviirernernrannas IS
1,000 cubic yards puddling for cofter-dam, at.............
Pumping water from coffer-dam and foundations.......e......

214 miles grading and track laying Belvidere Division
l!‘ennsylvnnia Railroad......cccivvveveivinnannnnnn

Water-power privilege and fifty acres of land............... .
Buildings for pumping station .......cceccceviiiiviinenns

D:lmngeu to buildings and property near site of proposed

12 30-inch mains, each 600 feet in length, = 2,884,960 pounds
cast iron, at......... ceovearatiiireresensssaranssnesenns e

7,200 lineal feet trenchiung, jointing, and laying, at..............

500 cubic yards soiling, at....

15 double acting pumps, at............. eteeen e e ae e e sabene
15 turbines, each 84” diniueter, at... oocieeiieveveeeiennnnunenns

Setting turbines and pumps, including foundation exca-
FALIOI ctareiriit ettt srnt it traeas e eatenesaneene seeeernsnsanssnensenns

Add 20 per cent. for cOntingencies....c.ee.ceevierieninverereieeranen

€15 00
30 00
03
3 50
100
2 00
75
04
48
03
100

15
100

40
15,500 00
2,000 00

$347,865 00
33,180 00
430 00
625 00
500 00
24,306 00
27,075 00
1,200 00
3,465 00
161 60
1,000 00
5,000 00

20,000 00
50,000 00
50,000 00

4,000 00

43274 40
7,200 00
200 00
232,500 00
30,000 00

18,750 00
3,000 00
"$903,732 00
180,746 40
$1,084,478 40



PERSONNEL. 305

PERSONNEL.

The following persons have been engaged on the work :

Engineer Corps.
F. L. Paddock, Principal Assistant, June 1, 1883, to July
31, 1886. :
Harvey Linton, Assistant, May 20, 1883, to February 28,
1886.

C. 8. Gowen, Assistant, June 24, 1883, to February 28, 1884.

H. W. Sanborn, Assistant, July 20, 1883, to May 31, 1886.

Geo. B. Miftlin, Assistant, June 12, 1883, to June 30, 1886.

W. T. Forsythe, Assistant, June 10, 1883, to November 30,
1885.

Kenneth Allen, Assistant, May 30, 1883, to November 30,
1885.

A. P. Berlin, Assistant, July 19 to September 4, 1883.

E. C. Bull, Sub-assistant, June 5 to December 20, 1883,

C. E. Taylor, Sub-assistant, June 18, 1883, to November 30,
1885. 4

George S. Cheney, Sub-assistant, June 4, 1883, to October
31, 1885.

William E. Parker, Sub-assistant, September 10, 1883, to
June 30, 1886.

H. A. Schoficld, Sub-assistant, May 28, 1883, to June 30,
1886.

Amasa Ely, Sub-assistant, May 28, 1883, to date.

E. A. Miller, Sub-assistant, June 1, 1884, to July 31, 1886.

J. P. Watson, Rodman, June 1 to December 31, 1884,

William S. Gleim, Rodman, July 14, 1884, to May 30, 1885.

H. Taylor, Rodman, September 24 to December 24, 1884.

A. P. Allen, Rodman, September 1 to October 31, 1884,

F. D. Jones, Rodman, November 1 to December 24, 1884,

R. T. Vaughan, Rodman, May 30 to December 22, 1883.

Max Atlee, Rodman, May 28 to December 22, 1883; June
1 to July 12, 1884.

39
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Jacob Stadleman, Rodman, June 4 to July 7, 1883.

Isaac Forsythe, Rodman, June 4 to December 20, 1883.

C. P. Bassett, Rodman, July 23 to August 17, 1883.

E. S. Crawley, Rodman, June 25 to September 8, 1883.

H. C. Shurtleff, Rodman, October 2 to December 11, 1883.

Benjamin Franklin, Rodman, July 17 to August 17, 1883.

E. S. Campbell, Rodman, August 20 to September 8, 1883.

G. A. Luccareni, Rodman, September 6 to October 31, 1883.

George W. Wood, Axman and Gauger, at Frederick, Mont-
gomery county, June 4 to Dccember 22, 1883 ; June T to
December 20, 1884; May 1, 1885, to date.

J. G. Hillsman, Gauger at Forks of Neshaminy, June 30,
1883, to date.

R. C. Stover, Gauger at Point Pleasant, January 1, 1884, to
date. )

Ross Kirk, Chainman, July 9 to November 3, 1883.

Thomas Jamison, Chainman, June 5 to December 20, 1883;
June 10 to December 31, 1884,

Special Work.

Dana C. Barber, Sanitary Surveyor.
R. II. Sanders, Geologist.
Murray Rush, Appraiser.

Department Observers.

J. Kirk, Forks of Neshaminy, January 1 to May 14, 1884.

J. Wisler, Schwenksville, January 1 to May 1, 1884.

N. S. Renninger, Green Lane, July 24, 1883, to April 1,1884.

G. H. Hart, Pennsburg, September 9, 1883, to June 1, 1884.

G. W. Roth, Ottsville, September 1, 1883, to August 1, 1884.

Thomas H. Walton, Doylestown, October 5, 1883, to December
31, 1885.

Dr. J. A. Roth, Seisholtzville, June 1, 1884, to date.

J. H. Steltz, Green Lane, December 1, 1884, to December
31, 1835.

Edwin F. Heavner, Ottsville, August 1, 1884, to date.
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Dr. C. D. Fretz, Secllersville, May 24 to December 31, 1885.

H. L. Shull, Lansdale, May 1, 1884, to date.

George Lowder, Smith’'s Corner, January 15, 1886, to date.

Albert Stover, Point Pleasant, October 23 to December 31,
1885.

The Department is indebted to the following parties who
have kindly furnished rainfall records :

~ General W. B. Hazen, Chief Signal Officer, Washington.

Serg. T. F. Townsend, U. S. Signal Service, Philadelphia.

Serg. C. H. Kitchel, U. S. Signal Service, Philadelphia.

Serg. L. M. Dey, U. 8. Signal Service, Philadelphia.

Mr. E. F. Smith, Chief Engineer Canals, Reading, Pa.

Mr. Thomas Meehan, Germantown, Pa.

Pennsylvania Hospital, Philadelphia.

Mr. Thoman J. Beans, Moorestown, N. J.

Dr. Charles Moore, Pottstown, Pa.

Mr. S. B. Lehman, Lebanon, Pa.

Milnor Gillingham, Fallsington, Pa.

Mr. M. McNeill, Princeton, N. J.

Mr. J. L. Heacock, Quakertown, Pa.

Miss Emily Kent, Phillipsburg, N. J.

Prof. S. J. Coffin, Easton, Pa.

Dr. J. C. Green, West Chester, Pa.

The Department is also indebted to the following gentlemen
and corporations for assistance rendered in lending maps,
furnishing reports, etc. :

Prof. J. P. Leslie, Geologist, Pennsylvania.

Col. H. M. Robert, Corps of Engineers, U. S. A.

Pennsylvania Railroad Company.

Philadelphia and Reading Railroad Company.

Lehigh Valley Railroad Company.

Joseph S. Harris, President Lehigh Coal and Navigation
Company. '

Prof. James Hall, Geologist, New York.
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It is due to the members of the corps, and pafticularly to
Mr. F. L. Paddock, Principal Assistant, to state that they
displayed praiseworthy industry and skill, without which it
would not have been possible to complete the investigation
within the given time, nor for the available funds.

GENERAL CONCLUSIONS.

It remains now briefly to recapitulate the final conclusions
that have been arrived at from the ecxaminations described
above. In making these investigations it has been taken for
granted from the outset that the water from any point in the
Schuylkill river, and from any point in the Delaware river
below Trenton, will not be of a sufficiently good quality to
furnish a future supply for the city, although the fact has
been admitted that at present the Delaware water at Lardner’s
Point, within the city limits, is not only fairly good, but is
likely to remain so for some time.

In looking about for an improved supply every practicable
scheme was considered. No success could be expected from a
supply by artesian or driven wells in this locality, nor would
filtering or purifying the water of the Schuylkill or Lower
Delaware give permanent satisfaction. The only schemes
worth investigating were those which bring to the city the
water of running streams in the Schuylkill, Delaware, or
Lehigh watersheds.

It required but little thought to see that the water from the
streams north of the Blue mountains would be the best avail-
able in quality not only now, but for an indefinite future, and
that this region would therefore have to be the ultimate source
of -water supply for Philadelphia, and probably also for other
cities lying between the mountains and the seaboard.

To obtain an intelligent opinion on the cost of such a sup-
ply, surveys and examinations were made which showed that
inasmuch as water of good quality can be secured at a less
expense from nearer localities, it is not advisable at once to go
to the Blue mountains.

t-
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In adopting a scheme for an earlier future, this ultimate
source, however, should be considered, so that the aqueducts
now constructed could be available for the final source of sup-
ply. The quantity of water which it was thought best to
calculate for at present was at least 200,000,000 gallons per
day, or more than double the present consumption. The ele-
vation at which the water should be delivered was fixed at
about 170 feet above datum (the height of the present basin
at Wentz's farm and the proposed basin at Cambria), because
it gives the most favorable distribution for the city.

The streams offering a good water supply nearer than the
Blue mountains are the Perkiomen creek, a tributary of the
Schuylkill river, the Tohickon and Neshaminy creeks, tribu-
taries of the Delaware river, and the Delaware river itself,
above Trenton. In point of quality the water of the latter
has” been found to be the best; that of the Upper Perkiomen
and Tohickon creeks comes next in quality ; and that of the
Neshaminy and Lower Perkiomen crecks is least good.

An estimate of the cost of obtaining Delaware water alone
(Table 34) indicates that above Lardner’s Point the most eco-
nomical scheme is to bring it from Point Pleasant, as stated in
the last report, because the river has quite a descent near this
place, which materially reduces the height of pumping as
compared with points lower down the river, such as Lum-
berville, New Hope, and Yardleyville. Another advantage
gained by this sudden descent is the water power, which can
be developed to furnish a daily supply of 120,000,000 gallons
during the dry season.

The cost of the aqueduct, pumping plant, and capitalized
cost of pumping amount to $19,622,543, if 210,000,000 gal-
lons of water daily are pumped by steam, and to $15,475,262,
if only 120,000,000 gallons are pumped by water and the re-
mainder by steam.

Purely gravity supplies, without pumping (Table 35), can
be obtained from either the Perkiomen creek or from the To-
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hickon and Neshaminy crecks combined. The latter project
cannot be made to furnish a daily supply of over 156,000,000
gallons in years of minimum rainfall. While the water fur-
nished by the Tohickon and Upper Perkiomen creeks is good,
that which is taken from the Neshaminy and Lower Perkio-
men, as already stated, will be of much inferior quality.
Neither of these purely gravity schemes would therefore be
quite satisfactory.

The cost of procuring a supply from the Perkiomen creek
is $18,674,493, and from the Tohickon and Neshaminy creeks
together, $13,846,662.

Finally, a combined gravity and pumping scheme (Table
86) is possible by procuring water from the Tohickon creek
and from the Delaware river at Point Pleasant. The former

can furnish on the average between 90,000,000and 100,000,000

gallons per day by gravity ; in minimum years only 80,000,000
gallons can be depended upon. The Delaware river, as we
have seen, can furnish 120,000,000 gallons by water-power.
Both the Tohickon and Delaware waters have been found not
only to be of good quality, but much better than the waters
of the Neshaminy, and particularly of the Lower Perkiomen
crecks. '

The cost of this scheme is $12,695,941, if the water power
is utilized, and $17,717,025, if steam-power is used.

It is therefore clear that the best and most economical pro-
ject to supply the city of Philadelphia with water is to bring
to it the Tohickon water by gravity, and to pump from the
Delaware river, at Point Pleasant, by water-power.

In order to perceive the relative values of the different
schemes with still more distinctness, I have made three esti-
mates, one for completely filling the aqueduct, one for furnish-
ing 150,000,000 gallons, and one for only 90,000,000 gallons
per day (See Table 37).

To supply the latter quantity of water from the Perkiomen
creck requires an expenditure of $10,495,000. In bringing
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90,000,000 gallons daily from the Delaware watershed, it is
found that the Neshaminy creek alone could furnish the
amount, except during years of minimum rainfall, at a total
expense of $7,875,000. The Tohickon creek also could fur-
nish a quantity up to 90,000,000 gallons, except during very
dry years, at a cost of $10,008,000. If the Delaware water
at Point Pleasant is used, the cost for 90,000,000 gallons is
$12,775,000, if pumped by steam, and $9,673,000, if pumped
by water-power. At Lardner's Point the cost would be-
$7,064,000.

TaBLe 37.

Cost for delivering 90, 150, 210 million gallons daily.

A, 90,000,000 gallons daily.

Delaware River, at Lardner’s Point, pumping by steam

Neshaminy Creek, by gravity.....ccoeeieirniciiiiiiiieneniennes 7,875,000 00
Delaware River, at Point Pleasant, pumping by water-power......... crereetensen 9,673,000 00
Tohickon Creek, by gravity .o e, creeeenns 10,078,000 00
Perkiomen Creek, above Green Lane, by gravity................ essnmnaenien e 10,495,000 00
Perkiomen Creek, above Schwenksville, by gravity............ crereerensssninaeneees 11,167,000 00
Delaware River, at Point Pleasant, pumping by steam........cc.cuuee SN i . 12,775,000 00

B, 150,000,000 gallons daily.

Delaware River, at Lardner's Point, pumping by steam. eeeraeennene. 10,415,000 00

Tohickon Creek, by gravity, and Delaware River, at Point Pleasant, pump-

I by WALETr-POWET..ieriiie e st reennesssrarecasasnsnatenns 11,215,000 00
Perkiomen Creck, above Schwenksville, by gravity.... 12,139,000 00
Tohickon and Neshaming Creeks, by gravity. e vvucvereereineneeniecievesnes 13,597,000 00
Tohickon Creek, by gravity,and Delaware River, at Point Pleasant, pump-

ing by steam.. 14,275,000 00
Delaware River, at Point Pleasant, pumping by steanm.....c.ceveeenens veesanesanenen 16,355,000 00

Perkiomen Creck, above Green Lane, and Lehigh afluents, by gravity...... 17,635,000 00




3812 SURVEYS FOR FUTURE SUPPLY.

C, 210,000,000 gallons daily.

Tohickon Creek, by gravity, and Delaware River,at Point Pleasant, pump-

ing by Water-powWer....ccceeeeeivenieninnnenieinnes 12,695,941 00
Northeast Branch and Perkiomen, above Schwenksville, by gravity........... 13,674,498 00
Delaware River, at Lardner’s Point, pumnping by steam.........coevcveecieninennnne 13,766,085 00

Delaware River, at Point Pleasant, pumping by water-power and by steam.. 15,475,262 00

Tohickon Creek and Neshaminy Creek, by gravity, and Delaware River, at

Point Pleasant, putmnping by Steam...coueuuiiiiiiiiiiiiinr e nes 17,174,998 00
Tohickon Creek, by gravity,and Delaware River, at Point Pleasant, pump-

I0E DY SLEAI . ettt it e s e s s aeanes 19,717,025 00
Perkiomen, above Green Lane, and Lehigh atuents, by gravity......ocoeene 18,233,400 00
Delaware River, at Water Gap, by gravit¥ . e e 19,278,061 00
Delawarce River, at Point Pleasant, pumping by steani.....c.cvvveneiiniicnnannnns 19,622,543 00

Therefore, to supply the city with 90,000,000 gallons daily
of good water, which is the present consumption, the cheapest
project is to pump the Delaware water at Lardner’s Point, the
next is the Neshaminy scheme, and the third is pumping
Delaware water at Point Pleasant.

To increase the supply to 150,000,000 gallons requires a
total expenditure of about $12/139,000, if the Perkiomen
wateronlyis used, and a total expenditure of about $17,635,000,
if no water is taken from below Green Lane, and the deficiency
supplied from the eastern afluents of the Lehigh river above
the Lehigh Gap.

On the Delaware areas the water stored from the Neshaminy
and Tohickon creeks together could furnish an amount up to
156,000,000 gallons at a cost of $13,846,662. If, instead of
using the Neshaminy water, Delaware water is pumped at
Point Pleasant the cost would be $14,275,000, if steam, and
$11,215,000, if water-power is employed. To supply Dela-
ware water only would cost, if pumped by steam at Point
Pleasant, $16,355,000, and at Lardner’s Point, $10,415,000.

For supplying 150,000,000 gallons daily therefore from be-
yond Lardner’s Point, the project contemplating the use both
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of the Tohickon and Delaware water at Point Pleasant, pump-
ing the latter by water-power is the least expensive one.

Finally, to increase the supply to 210,000,000 gallons, the -
Point Pleasant scheme, as already stated, is again the most
economical one, besides furnishing decidedly the best quality
of water. :

It therefore appears with sufficient clearness, I think, that
whenever good water can no longer be obtained from Lard-
ner’s Point by the pumps which it may be considered advis-
able to place at this point, the city should build an aqueduct
to Point Pleasant, pump Delaware water by water-power, and -
supplement the quantity as it may become necessary by storing -
the water from the Tohickon creek, first in the lower, and then
the upper reservoir.

After the aqueduct is taxed to its full capacity, at which
time it will probably be necessary to go to the Blue Mountains
for an increased supply, another aqueduct will have to be built.
It is premature, I think, to say definitely at present whether
this second aqueduct extending to the Blue Mountains should
go by way of the Delaware or Lehigh river. If the South
Mountain region should preserve its present character, there
can be no doubt that it should extend by way of the Perkiomen
valley, and, after receiving the South Mountain water at
Green Lane, follow up the Lehigh river. The cost of this
scheme, which now is relatively greater than that of others,
would then probably be less. The Point Pleasant aqueduct
could later also be carried to the mountains whenever the
quality of the water, owing to the pollution from the Lehigh
river, becomes objectionable. And its extension would then
most economically be to the Delaware Water Gap.

It is better to build two separate aqueducts in this way than
only one with double the capacity, because in the latter case
the risk from accident becomes greater. New York, Boston,
Washington, and Paris have each two. London has even
more.

40
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When the above-mentioned aqueducts are built the city of
Philadelphia will be supplied with the best water obtainable
_in Eastern Pennsylvania.

Respectfully submitted,

(Signed) RUDOLPH HERING.

CITY OF CHICAGO.

DEPARTMENT OF PuBLIc WORKS.

OFFICE OF DRAINAGE AND WATER SuPPLY COMMISSION.

October 26, 1856.

Joux L. OepEN, Esq.,
Chief Engineer Water Department.

Dear Sir:—Having heard that a proposition was to be
urged recommending the diversion of the Tohickon water into
the Perkiomen valley, and having considered this scheme over
a yvear ago and rejected it, but failed to give the reasons for
such rejection in my final report, I think it is proper that
a note should be added. I enclose the same and beg you
kindly to insert it at the place indicated and to consider it as
a part of the report.

Had I not been so pressed for time and so anxious to get
the report finished at the time promised, I should have repor-
ted on this scheme in greater detail.

Very truly yours,

RUDOLPH HERING.
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Norg.—A fter the topographical surveys of Bucks County had
bean plotted (during the spring of 1835) it became apparent to
me that in addition to the various projects outlined in previous
reports another one was feasible, namely, a diversion of the
waters of the Tohickon creek, by means of a dam situated
just below the moush of the Haycock creek, through a com-
paratively short tunnel near Keelersville into the northeast
branch of the Perkiomen. By this diversion it would be
possible to substitute the Tohickon water for that of the West
Swamp creek in the Lower Perkiomen scheme, which would
not only improve the quality of water otherwise obtained, but
also reduce the cost, as the inhabited territory between Green
Lane and Schwenksville would not require to be flooded.

While I examined this scheme in a general way, I did not
work it up in detail, for comparison with those that had been
previously indicated for the following reasons: There were
no features which promised superiority over the Delaware-
Tohickon project. Inasmuch as the appropriation available
for the investigation was barely enough to complete the same
as originally outlined, it was therefore not considered advisable
to extend it any farther. Such a course was thought proper,
particularly on account of the marked disudvantages possessed
by this project over the other one. The sewage and surface
water from Quakertown could not be diverted from the city's
supply, but might add pollution to the same. The Northeast
Branch valley contains the two growing centres of population
—Sellersville and Perkasie, which would still further add to
the danger. In view of the constantly accumulating evidence
that it is to a certain degree dangerous to have even small
towns drain into a stream which subsequently requires im-
pounding, this circumstance must be given considerable weight.
The general physical characteristics of the Northeast Branch
watershed are also inferior to those of the Tohickon, shown
particularly in the heavy discoloration of its water after rains,
so that the Tohickon water would be deteriorated by admix-
ture with that of the Northeast Branch. The Tohickon water
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—e— J—

at Point Pleasant compares favorably with the water of the
Upper Perkiomen, while if diverted, as above, it would be less
good than at the Point, because it is deprived of considerable
aeration which it gets in reaching the same, and of the ex-
cellent water received on its lower course through a rugged
and sparsely populated region. Further, it is a well known
fact that running water from large streams is healthier and
generally more palatable than water which has been stored in
reservoirs, and in this instance the large quantity of Delaware
water which is available through the Point Pleasant project
would furnish, as shown by the analysis, a much superior
supply to that of any of the Lower Perkiomen affluents, even
before storage. . Finally, the estimated cost of the *“diversion”
as against that of the scheme recommended was not found to
be in its favor. ‘
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TABLE VI

Mazimum and Minimum Precipitation at the Pennsylvania
Hospital, Philadelphia, from 1826 to 1883, inclusive.

The vear 1825 was omitted, as the notes were considered doubtful.

Br-aANNvAL.
. | ' Average
Time. X Amount, per annum,
" I
Maximumn

Januury 1, 1867, to December 31, 1868.....| 112,59 | 630

Minimum...  January 1, 1834, to December 31, 1835, ' 36.77
Maximum.......oovvenennen. October 1, 1%6, to \eplembor 30, 186S......... . .67
Minimun.. e, October 1, 1849, to ertembu 30, 1849...cuuee 74.67 J 37.33
AN\'( AL.
! Time | Amount.
Maximum ... January 1, to December 31, 1867.
Minimum... e I Jnnunry 1, to December 31, 1856........... SN 33 927
Maximum, October 1, 1366, to N:ptembcr 30, 186 567
Minimunm..eeienneenn. i ﬂc(oberl 18’6 to September 30, 1827... 33.53
QUARTERLY.
Jmumry—!\lnrch.‘ April—June. |July——Septmnber. Octobe;;])ccem-
1859 1867. | 1872, “ 1833,
Maximum........... 17.320 20.155 23.354 17.90
i 1872, 1847, . 1881, |
Minimum ‘ 5.829 5457 1556 |
\Io\mlu.
T T I T | Ty T T .
\ Jan. 1 Feb. ' Mar. i.\pril.! May. | Junc.{ July. " Aug. {Scpl. Oct. | Nov. ' Dee.
[ [ P ‘ [ P P - e
1841, 9. 1854, 1 IS64. 0 1867, 18420 1867, | 1882, 1833, 1876. ‘ 1879,
Maximum...' 7.837 151 ;.Dﬁ-} 17,750 | 8685 11025 ‘Il L4 wl."x.KIG 13.904 ' 10.05 9.025 6.351

|

, 1 - j— o —_

1846, 1879. 18’.‘2.‘18‘.’8.

1848, ‘1‘?2(; 1873. 1 1860. \le-f

\
I
| 1849, ] 1864, 1885,

\

MONTHS IN THE Om)uc OF THEIR RF] ATIVE DEGREE OoF WETNESs,

Minimum . ' 0.730 ' 0.551 0. SM“ 0.19 0, 25841 0.!095“ 0.62 0“249\ 0.447 1.036‘ 0.26

- ' e
Aug. lJuly. June.| May. Sept.| Deec. ' Nov. Mar, | April. l Jan. Oct. | Feb.

i .
4.117| 4.079 | 3.864| 3.580 3.5711 3.55 3503‘ 3504’ 3.452 3.354 | 3.103

4.675
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TaBLE 14.
Yield of Sundry Streams in Cubic Feet per Minute per Square Mile.

Tohickon creck 1884 I 410.03
Tohickon creek......cvvrreevnvenicvesvnneennens) 1885 | 233,95
Neshaminy creek, below forks.............. 1885 | 170.48
Perkiomen creek, at Frederick............ 1885 | 171.01

Cochituate, mean of nine years....wececeinecnenne 99.17

Sudbury, mean of 8ix years.....co.ueveeererrerennen. RN
Croton, mean of 8iX YemlS......overreerenrsvreisunvensns 91.48
West Croton, mean of several years.......ou...... ' 158.95

Proposed for Atl'c Coast streams by J. T. Fanning| 116.50 ,
|

Ratios of Average Monthly Flow in Sundry Streams.—

' ’ Jan.
Tohickon creek ! 1884 | 2.366
Tohickon creek....covuerireniniiiniienennne ’ 1885 | 2.368
Neshaminy ereek, below forks... 1885 | 2.354
Perkiomen creek, at Frederick... l 1885 | 2.111
Cochituate, mean of nine years......cooieeeiene veees] 106
Sudbury, mean of six years........... cersaererenreaane 0.7

Croton, mean of six ycars] 0.82
West Croton, mean of several years..........coeeeeen 1.04

Proposed for Atl'c Coast streams by J.T. Fanning| 1:65

|
|

|

Dec.

205.92
92.38
89.24

127.13
78.94

84.32 -

106.23
164.07

Dec.

1.188
0.935
1.232
1.569
0.84
0.91
0.95
1.07
1.60

' Feb, | Mareh, | April. ‘ May. l June. | July. | Aug. | Sept. Oct. Nov.
H77.67 | 338.46 | 101.96 33.15 | 183.33 | 141.21 14.36 3.86 6.85 62.87

' 198.23 | 154.83 | 242.12 25.71 3.92 1139 65.57 191 18.01 | 137.60

! 262.97 90.50 76.44 28.97 4.23 2.64 50.02 1.68 9.32 82,51
124.27 | 13110 1 147.92 56.26 14.80 8.99 G4.54 8.63 22.33 95.14
150.42 | 174.76 | 169.80 | 131.80 44.27 45.27 49.15 42.84 62.45 75.90

! 145.58 | 266.60 ' 218.93 | 100.80 42.19 16.83 29.10 12.54 33.27 88.60 .

| 147.69 | 177.02 | 13263 | 16449 | 115.12 4837 70.22 85.99 81.08 | 12492
185.19 1 290.56 ; 272.60 | 161.60 | 103.86 40.02 | 103.12 | 147.59 | 96.26 | 107.85 |
106.00 | 116.60 ; 102.29 59.89 ‘ 53.00 24.91 17.49 21.20 i 31.80 | 84.80 l 113.42

TaBLE 16. .
( Umtu equals the mean monthly, or one-twelfth the mean annual ﬂou- )
Febh. I March. | April. | May. | June. | July. | Aug. | Sept. | Oct. Nov.
—

3.333 1.953 ’ 0.583 0.191 1.058 0.815 0.0:3 0.022 0.040 0.363
2.006 ' 1.567 ! 2.451 0.260 0.040 0.115 0.664 0.019 0.182 1.393
3.631 ' 1.250 ] 1.056 0.400 0.058 0.036 0.691 0.023 0.129 1.139
1.53¢ l 1.618 } 826 0.694 0.183 0.111 0.797 0.107 0.276 1,174
1.60 ’ 1.86 | 181 ’ 1.1 0.47 0.48 0.52 0.46 0.67 0.81
LA7 2.87 ’ 2.36 1.09 0.45 0.18 0.32 0.14 ' 0.36 0.96
1.32 ! 1.68 118 ' 1.47 1.03 0.43 0.63 077 : 0.72 111
1.21 l 1.90 179 1.06 0.68 0.26 0.68 0.97 0.63 0.71
1.50 ' 1.65 145 0.85 0.75 0.35 0.25 0.30 0.45 1.20

l
l
!

618
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TABLE 24.
ESTIMATED COST OF STORAGE RESERVOIRS.

[.—TOHICKON WATERSHED.

RESERVOIR No. 1.—PoINT PLEASANT.
Storage Capacity, 458,194,000 cubic feet—38,427,291,120

gallons.
316 acres of land, including buildings....ccccovvuuiviniiiieiiiinnnns $90,000
124,152 cubic yards of masonry in large dam, at $6 744,912
Gate house, overflow, screens, etc 60,000
New roads and bridging........ccooiiirmiiiiiiiiiinninnnnniinnninnee. 52,045
162 acres of grubbing and clearing, at $300...........c..c.cuueeeee 48,600
127,407 cubic yards earthwork and soil excavation, at 25 cents, 31,852
2,000 cubic yards of masonry in minor dams, at $5............... * 10,000
$1,037,409
Add 10 percent..........ceeeniinniinnnnnns 103,741
$1,141,150

Cost of storage per million gallons, $332.96.

REservoIR No. 2.—Near Haycock CREEREK.

Storage Capacity, 2,398,992,000 cubic feet—17,944,460,160
gallons.

1,901 acres of land, including buildings......c.cccceeuninnane $196,680
89,298 cubic yards of masonry in large dam, at $6............... 635,788
Gate house, overflow, screens, etc 40,000
New roads and bridging......ccccevvvvrrvninciniiininnnnnnns 349,166
134 acres of grubbing and clearing, at $300..................... 40,200
737,780 cubic yards earth and soil excavation, at 25 cents...... 184,445
$1,346,279

Add 10 per cent................. N 134,628

$1,480,907

Cost of4storage per million gallons, $82.53,
1
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REesErRVOIR No. 8.—NEAR KiMBaAL'S CREEE.

Storage Capﬁcity, 217,656,000 cubic feet—1,628,066,880
gallons.

780 acres of land, including buildings.......cccccveerveeriverernnne $80,600
5,389 cubic yards of masonry in large dam, at $6........ e 32,334
Gate house, overflow, screeﬁs, @LC.cerureanronirnnesnssencosmnananns 25,000
New roads and bridging........ccccovviriinrennniinnas ceeteemasineanes 80,954
160 acres of grubbing and clearing, at $300 48,000
286,489 cubic yards of earth and soil excavation, at 25 cents.. 71,622
3,000 cubic yards of masonry in minor dams, at $5............ . 15,000
$353,510

Add 10 per cent.........ceeeueeiiirereeennes 35,351

$388,861

Cost of storage per million gallons, $238.85.

REeservoiR No. 4.—ON Deer Run.

Storage Capacity, 274,936,000 cubic feet—2,056,521,280
gallons.

300 acres of land, including buildings......cccceieeiiiieannnennnns $30,000
25,174 cubic yards of masonry in dam, at $6... 151,044
Gate house, overflow, screens, etC......ceveereernnenneenennnnoninans 30,000
New roads and bridging....c..cccvvemreiimniiiiiiiiiniiiiinininnnns 47,770
1 acre of grubbing and clearing.........c..ccveeiiiininnnccieinninins 300
113,140 cubic yards of earth and soil excavation, at 25 cents.. 28,285
$287,399

Add 10 per cent........... PN 28,740

$316,139

Cost of storage per million gallons, $153.73.

-

* -

e e,
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II.-NESHAMINY WATERSHED.
‘Rxsnnvom No. T.—LI1TTLE NESHAMINY.

Storage Capacity, 1,669,056,000 cubic feet—12,484,538,880
gallons.

2,781 acres of land, including buildings..........cc.....eunt evenese $310,310
83,672 cubic yards masonry in dam, at $6....... [N cereeene 502,032
Gate house, overflow, screens, etc. 50,000
New roads and bridging........... eesenesaesannieetanesranienratene 303,868
189 acres grubbing and clearing, at $300..........ccccvvenueneee 56,700
1,020,740 cubic yards earth and soil excavation, at 25 cents... 255,185
5,000 cubic yards masonry in minor dams, at $5................ - 25,000
$1,503,095

Add 10 per cent......cruveneer eennnnenns 150,309

$1,653,404

Cost of storage per millon gallons, $132.44.

REesErvoI® No. 2,—Bic NESHAMINY.

Storage Capacity, 1,248,442,160 cubic feet—9,300,947,357
gallons.

2,476 acres of land, including buildings........ccceeuuuns cesvreeeinans $286,160
102,140 cubic yards of masonry in dam, at $6...........c..cue. 612,840
Gate house, overtlow, screens, ete.....cccouuceeriiiinaiinnnes S, 50,000
New roads and bridging........cccoiuuiiiiiniininiiiiniiiniiiinenn 321,793
203 acres grubbing and clearing, at $300 ' 60,900
916,607 cubic yards earth and soil excavation, at 25 cents..... 229,152
5,000 cubic yards of masonry in minor dams, at $5............... 25,000
$1,685,845

Tunnel to dam No. La.....cooviiriiaiennnnns 173,658

$1,759,503

Add 10 per cent........cceeeerreniiinnnnns 175,950

$1,935,453

Cost of storage per million gallons, $208.09.
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RESERVOIR No. 3.—ON NoRrRTH BRANCH OF NESHAMINY.

Storage Capacity, 223,416,000 cubic feet—1,671,151,680
gallons.

400 acres of land, including buildings.....ccccoeveuviiniierieannnnn. $40,000
15,480 cubic yards masonry in dam, at $6 92,880
(Gate house, overflow, sereens, €tC......cceevirennrerieninirinnceeens 25,000
New roads and bridging.....c.... «oevvvveieneirininiciiniiinncernnenns 72,432
25 acres grubbing and clearing, at $300........c..c. vevviiiiiiinin 7,500
148,636 cubic yards earth and soil excavation, at 25 cents...... 7,169
. $274,971

Add 10 per centu....cceuuerennenee creretnres 27,497

$302,468

Cost of storage per million gallons, $180.99.

III.—UPPER PERKIOMEN WATERSHED.
REserVOIR No.1.—EasT SwAMP CREEK, NEAR SUMNEYTOWN.

Storage Capacity, 228,286,000 cubic feet—1,707,579,280
gallons.

206 acres of land, including buildings.....cccoeuueeiienieeineiannnns $11,700
40,429 cubic yards masonry in dam, at $6........cuuuiiiiiininnnnns 242,574
Gate house, overflow, screens, etC......ccoeereuireniinniennienunennnns 40,000
New roads and bridging.......c.ceevvuiieriviiiiniiinciniirinecenennns 40,136
116 acres of grubbing and clearing, at $300..........c..cevneuens 34,800
78,755 cubic yards earth aud soil excavation, at 25 cents....... 19,689
1,000 cubic yards masonry in minor dams, at $5........... veveens 5,000
11,830 lineal feet of aqueduct connecting with main aqueduct 429,717
$823,616

Add 10 per cent........ reeeranen esteraneas 82,362

$905,978

Cost of storage per million gallon, $530.56.
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RESERVOIR No. 2.—East SwaMp CREEK, NEAR MILLVILLE.

Storage Capacity, 1,108,768,000 cubic feet—8,293,584,640
gallons. -

1,708 acres of land, including buildings........ rreer e s $131,050
20,052 cubic yards masonry in dam, at $6........ccooevvreiinennnnes 120,312
Gate house, overflow, screens, etc.............. eeereereeereee raeenns 45,000
New roads and bridging.......cccoevuiiiiiiinireniiiiiniiiiiiininnnnen 225,611
232 acres of grubbing and clearing, at $300..........cccceeivrenn 69,600
664,370 cubic yards earth and soil excavation, at 25 cents...... 166,092
4,000 cubic yards masonry in minor dams, at $5.................. 20,000
$777,565

Add 10 per cent ....... ereeeerereeaens 77,756

$955,321

Cost of storage per million gallons, $103.13.

REesErRvVOIR No. 8.—RicH VALLEY CREEK.

Storage Capacity, 163,872,000 cubic feet—1,225,762,560
gallons.

95 acres of land, including buildings......cccc.cccuniiiniiiinnnnnnn. $5,300
33,758 cubic yards masonry in dam, at $6 202,548
Gate house, overflow, screens, €tC.....ccceervvuerineriennniniinennennns 30,000
New roads and bridging........c.ucevuciiiirinniiiiniiiniiiiiiiinnnnas 532
76 acres grubbing and clearing, at $300.........cccoveerrriniiierenes 22,800
86,178 cubic yards earth and soil excavation, at 25 cents. 9,044
8,530 lineal feet connecting aqueduct.......ccccvveveninneirnnisisnene 152,515
$422,739

Add 10 per cent...........cuneue. eareeene 42,274

$465,013

Cost of storage per million gallons, $379.38.
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REeservoiR No. 4.—DEep CREEK.

Storage Capacity, 895,264,000 cubic feet—6,696,574,720
gallons.

735 acres of land, including buildings.........ccoiviieaiiininninaiis $56,350
98,105 cubic yards masonry in dam, at $6 588,630
Gate house, overflow, screens, €tC....cc.eerevirnuesrvsrinrrnsennens 35,000
New roads and bridging......ceeeeeieiiiieniiiiiiiniiiiiiininenenannnes 101,350
173 acres grubbing and clearing, at $300......... 51,900
280,150 cubic feet earth and soil excavation, at 25 cents........ 70,038
1,820 lineal feet tunnel connecting Green Lane dam............ 120,825
2,000 cubic yards masonry in minor dam, at $5........ creenennes 10,000
$1,034,093

Add 10 PEr CeNb.ueeetiniienieeecriacsnsannens 103,409

$1,137,502

Cost of storage pér million gallons, $169.86.

REsERVOIR No. 5.—PERKIOMEN CREEK AT GREEN LANE.

Storage capacity, 1,592,496,000 cubic feet—11,911,870,080
gallons.

1,790 acres of land, including buildings.......ccceerueecrrancecnnnnes $201,500
36,272 cubic yards masonry in dam, at §6 217,632
Gate house, overflow, screens, €tc.......cccceer veceerineiececenneens 50,0Q0
New roads and bridging.............. rerereerieereeniraneriaasearanes 287,852
209 acres of grubbing and clearing, at $300.........cc.... woveens 62,700
687,792 cubic yards earth and soil excavation, at 25 cents...... 171,948
5,000 cubic yards masonry. in minor dams,at $5.......ccceveuneen 25,000
$1,016,632

Add 10 percent.......cvuveriirciiiiennninns 101,663

$1,118,295

Cost of storage per million gallons, $93.88.
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RESERVOIR No. 6.—MacoBy CREEK.

Storage capacity, 123,008,000 cubic feet—920,099,840
gallons.

266 acres of land, including buildings.....cccceeeveuns wevrininiinens $35,800
13,899 cubic yards masonry in dam, at $6.........cccoeeieucnnnens 83,394
Gate house, overflow, screens, etC......ccovsrrreisnniiririnirusiannes 20,000
New roads and bridging........ errereere e e e e e 75,493
99,088 cubic yards earth and soil excavation, at 25 cents...... $24,767
500 cubic yards of masonry in minor dams, at $5................. 2,500
14,200 lineal feet in 3 inch pipe line connecting dam and
aqueduct.....ccoeurerunieeinnnnnes ererserarennesseneine Ceereseresniees 99,995
$341,949
Add 10 per centu......c.ouuvunueceninienenns 34,195
$376,144

Cost of storage per million gallons, $408.81.

RESERVOIR No. 7.—WEST BRANCH OF PERKIOMEN NEAR -
CouNtY LINE.

Storage capacity, 919,156,000 cubic feet—6,875,286,880
gallons.

1,155 acres of land, including buildings.......ccovveiivenrnrnennnne. $191,700
36,590 cubic yards masonry in dam, at $6.........ccceivevnennnnns 219,540
Gate house, overflow, screens, €tC.....c.cuevvieeinninnrniccreisinnnne 50,000
New roads and bridging.......ccoeuciveeeiiiiniiiiiiiiniiniiieniennnnnn, 131,967
81 acres grubbing and clearing, at $300......ccocevevunner verinnnes 24,300
441,511 cubic yards earth and solid excavation, at 25 cents.... 110,378
8,000 cubic yards masonry in minor dams, at $5..........c..ccuues 15,000
$742,885

Add 10 percent.....cceeiiiienniniiiinnnninns 74,288

$817,173

Cost of storage per million gallons, $118.86.



ReSERVOIR No. 8.—WEST BRANCH OF PEREKIOMEN NEAR
DaALE Forge.

Storage capacity, 248,448,000 cubic feet—1,858,391,040
gallons.

246 acres of land, including buildings........ e e $44,850
20,032 cubic yards masonry in dam, at $6........ccceeereeeivennnnns 120,192
Gate house, overflow, screens, etCu..cccvuerierireenrereeenirassisnes . 25,000
New roads and bridging.........cccoeceirinnninennnna. . 38,786
45 acres of grubbing and clearing, at $300.............. cerreneennn 13,500
91,022 cubic yards earth and soil excavation, at 25 cents....... 22,755
) $265,083

Add 10 percent.......ccceeuereeneiennnnenas 26,508

$291,591

Cost of storage per million gallons, $156.90.

REsErRVOIR No. 9.—WEsT BRANCH OF PEREKIOMEN, AT
MEencH’s MILL.

Storage Capacity, 136,328,000 cubic feet—1,019,733,440

gallons.

306 acres of land, including buildings........ccccoevvvaneens $53,150
1,283 cubic yards masonry in dam, at $6.....cceccevuree veniinnnnen 7,698
Gate house, overflow, screens, ete... 10,060
New roads and bridging.....cceervveirinnciiiiiiinnnineacnnnns veseerane 7,460
30 acres grubbing and clearing, at $300.......ccccceveniremnemnennnes 9,000
11,452 cubic yards earth and soil excavation, at 25 cents....... 2,863
$170,171

Add 10 per cent......ueuecirrrnnnreennennnens 17,017

$187,188

Cost of storage per million gallons, $183.56.

P |
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REesErVOIR No. 10.—PERKIOMEN CREEK, NEAR PALM Sta-

TION, P. R. R.

Storage Capacity, 271,366,000 cubic feet—2,029,817,680
gallons.

522 acres of land, including buildings.......cccccevrvieinnnnnn . $111,100
20,493 cubic yards masonry in dam, at $6..........ccuuevrrnnnnens 122,958
Gate house, overflow, screens, etc...... . 20,000

New roads and brid@ing.....c.ccceviiiiiiiirens cornvenieirnnenesnnrnanes 61,134
52 acres grubbing and clearing, at $300...........cceveirrrnnnnnnnn. 15,600
190,230 cubic yards earth and soil excavation, at 25 cents...... 47,558
500 cubic yards masonry in minor dams, at $5........cceereneene 2,500
$380,850

Add 10 per cent........ccoeiuninnnnnae Cereees 38,085

$418,935

Cost of storage per million gallons, $206.39.

REsErRVOIR No. 11.—PeERKIOMEN CREEK, ABOVE TREICH-
LERSVILLE.

Storage Capacity, 124,800,000 cubic feet—933,504,000
gallons.

129 acres of land, including buildings.........ccocovirrennennnianes $29,450
17,826 cubic yards masonry in dam, at $6 106,956
Gate house, overflow, screens, etc.............. 15,000
New roads and bridging.....cceveecerereriiencrrnniciienerneeeinnennens 20,014
23.5 acres grubbing and clearing, at $300................. SR . 7,050
47,408 cubic yards earth and soil excavation, at 25 cents....... 11,852
$190,322

Add 10 per cent............ veeeenene ceeretererernnaans 19,032

$209,354

Cost of ‘storage per million gallons, $224.26.
42
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RESERVOIR No. 12.—Ho08SENSACK CREEK.

Storage Capacity, 82,560,000 cubic feet—617,548,800
gallons. ‘

103 acres of land, including buildings.........ccccevvevvniennnnenn. $16,080
17,947 cubic yards masonry in dam, at $6................... weseene 107,682
Gate house, overflow, screens, etc.......cccccvrrrennenas veesentiranees 10,000
New roads and bridging.. ..... ereesrereterat et e e s sbaraeronnes . 4,669

41 acres grubbing and clearing, at $300................. craonenes .- 12,300
31,022 cubic yards earth and soil excavation, at 25 cents....... 7,755
$158,486

Add 10 per cent......ccoeeerirrennisinrennnns 15,849

$174,335

Cost of storage per million gallons, $282.31.

RESERVOIR No. 13.—WEesT BraNcH oF HossENsaCE CREEK.

Storage Capacity, 80,720,000 cubic feet—603,785,600
gallons. :

115 acres of land, including buildings........cuccivveireceinnninnns $16,680
3,159 cubic yards masonry in dam, at $6.......cceeeeiiinnninnnes 18,954
Gate house, overflow, screens, €tC.. v vuiieeiiieiiineniiiininnenns 10,000
New roads and bridging.......cccoveeeiiniiiiiniiiiiianiiieiinnieneenns 26,527
7 acres grubbing and clearing, at $300........cccceevuenirennnnnnnnne 2,100
42,193 cubic yards earth and soil excavation, at 25 cents....... 10,548
$84,809

Add 10 percent...eeercrssirneirerinns 8,481

$93,290

Cost of storage per million gallons, $154.51.
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ReservoIR No. 14.—INDp1aN CRrREEkK No. 1.

Storage Capacity, 79,872,000 cubic feet—597,442,560
gallons.

138 acres of land, including buildings................ $17,240
8,476 cubic yards masonry in dam, at $6 60,856
Gate house, overflow, screens, etc...... .cooreeerneeennene [T 10,000
New roads and bridging........ececveiiiniiiiiiiiiiiiiiinin e 35,681
25 acres of grubbing and clearing, at $300.............ccc.eeeenn. 7,500
51,000 cubic yards earth and soil excavation, at 25 cents....... 12,750
$134,027

L) Add 10 percent.......cceeerennniisiieniiens 13,403
$147,430

Cost of storage per million gallons, $246.77.

ReservoIR No. 15.—INp1aNn Creek No. 2.

Storage Capacity, 64,640,000 cubic feet—483,507,200
gallons.

116 acres of land, including buildings...........coccveuiieiiiiiiinnn $16,040
6,664 cubic yards masonry in dam, at $6..........ccoeevnrrinninnnen 39,984
Gate house, overflow, screens, etc........ccceeiieennes crverrneneenn. 10,000
New roads and bridging.......cccocevviiiiiiiiiiivenniiiininnns e 1,193
16 acres grubbing and clearing, at $300.........ccocuuuueeenn. 4,800
42,903 cubic yards earth and soil excavation, at 25 cents....... 10,726
$82,743

Add 10 percent.....cceeeerinnreennnneans 8,274

$91,017

Cost of storage per million gallons, $188.25.
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IV.—.LOWER PERKIOMEN WATERSHED.
REeservoir No. 1.—On~ N. E. BrancH or PERKIOMEN, W.

OF LEDERACHVILLE.

Storage Capacity, 2,048,984,000 cubic feet—15,326,400,320
gallons.

2,010 acres of land, including buildings.........cccceereirrnnnnnnne. $252,600
79,117 cubic yards masonry in dam, at $6...........c.ceurvimnnee. 474,702
Gate house, overflow, screens, etc 50,000
New roads and bridging........cccevvuniiiiiiiniiiiiiiiiiiiiiinianninnn, 227,775
160.5 acres grubbing and clearing, at $300.........cccceeiivieiennn 48,150
777,615 cubic yards earth and soil excavation, at 25 cents...... 4 194,404
5,000 cubic yards masonry in minor dams, at $5.......cccceeverens 25,000
4,780 lineal feet of aqueduct, connecting dam with main aque-
QUCE ..o ceerrrenenes SO 123,475
$1,396,106
Add 10 percent....cc.eeueririniaiennenennnns 139,611
$1,5635,717

Cost of storage per million gallons, $100.20.

REsERVOIR No. 2.—ON INDIAN CREEK.

Storage Capacity, 60,384,000 cubic feet—451,672,320

gallons.

108 acres of land, including buildings.....c..ccc.vvveennnee $10,680
12,208 cubic yards masonry in dam, at $6 73,248
Gate house, overflow, screens, etC.....cceeeeeurerverirniireenisnenienas 20,000
New roads and bridging.......cceeevuiieneninnnne cererueeeniiienenenas 25,000
36,592 cubic yards earth and soil excavation, at 25 cents........ 9,148
$138,076

Add 10 per cent......eeceiereniiieiernniies 13,808

$151,884

Cost of storage per million .ga.llons, $336.27.
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REseERVOIR No. 3.—PLEASANT SPRING.

Storage Capacity, 195,768,000 cubic feet—1,464,344,640

gallons.

264 acres of land, including buildings.......ccocoeeviiveaiiinnnnnns $28,740
20,238 cubic yards masonry in dam, at $6.....ccvevvieiiririnnnan. 121,428
Gate house, overflow, screens, etC.....cvveeverinvrniieenienieraennenns 25,000
New roads and bridging.....ovveevveeniiinnnens et e 41,509
1 acre of grubbing and clearing 300
106,268 cubic vards earth and soil excavation, at 25 cents...... 26,567
500 cubic yards masonry in minor dams, at $5,......cceceeeveneeee 2,500
$246,044

* Add 10 percent.......eceererrerererereeenne 24,604

: $270,648
Cost of storage per million gallons, $184.82. N

REserVOIR No. 4—MiLL CREEK.

Storage Capacity, 38,056,000 cubic feet—284,658,880
gallons.

81 acres of land, including buildings......ccevevvucies vevrivnnnnnns $21,360
4,238 cubic yards masonry in dam, at $6..........occiieiininininnns 25,428
Gate house, overflow, SCreens, etC....cceeuvenriinniniereneensreereanns 15,000
New roads and bridging.......cccoveviviiiieiiriiiiiiiiicrininninnenens 10,953
28,640 cubic yards earth and soil excavation, at 25 cents....... 7,160
$79,901

Add 10 per cent.............. Grerereaseenens . 7,990

$87,891

Cost of storage per million gallons, $308.76.
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REeservoIlR No. 5.—Morris RuN.

Storage Capacity, 77,888,000 cubic feet—582,602,240

gallons.
149 acres of land, inclnding buildings..........ccuieerininniien. $18,650
12,419 cubic yards masonry in dam, at $6.... ..cceeevieireiennnn. © 74,514
‘Gate house, overflow, screens, €tC.......cieuueueeies viieierenennanne 20,000
New roads and bridging.....cocecvveviiiiiiiiiiiiiniieiniiiiininae 1,961
16 acres of grubbing and clearing, at $300...........ccocovvueennees 4,800
51,970 cubic yards earth and soil excavation, at 25 cents....... 12,992
$132,917
Add 10 per cent.....cccceurerieiriereriennnse 13,292
$146,209

Cost of storage per million gallons, $250.96.

REsERVOIR No. 6.—N. E. BraNcH oF PERKIOMEN, S. oF
TYLERSPORT.

Storage Capacity, 260,408,000 cubic feet—1,947,851,840
gallons.

450 acres of land, including buildings.........ccoeevreereninencnns $52,900
15,765 cubic yards of masonry in dam, at $6 94,590
Gate house, overflow, screens, etC.. ..ccocverieeenins cevneruranenns . 30,000
New roads and bridging......c.cccvvveiee vevviniiiniierininnnncenens 42,850
22 acres of grubbing and clearing, at $300. 6,600
2,000 cubic yards of masonry in minor dams, at $5.............. 10,000
159,276 cubic yards earth and soil excavation, at 25 cents..... 39,819
$276,759

' Add 10 per centu..cceererereeerervereesnes 27,676

$304,435

Cost of storage per million gallons, $158,28.
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RESERVOIR No. 7.—PERKIOMEN CREEK AT ZIEGLERSVILLE
Station, PERK. R. R.

Storage Capacity, 1,007,424,000 cubic feet—7,535,531,520
gallons.

2,407 acres of land, including buildings.,........ ceceeveeeniiennnns $595,270
77,097.5 cubic yards masonry in dam, at §6............... ceerernen 462,585
Gate house, overflow, screens, etC.........ccevvuvcererriemineresnieenes 60,000
New roads and bridging............coovvviirniininnnnnn. eeeanreneenas 452,459
362 acres of grubbing and clearing, at $300 108,600
930,385 cubic yards earth and soil excavation, at 25 cents...... 232,696
Change of line of Perkiomen Railroad........ccccecvvnviuenniinann. 387,682
. $2,299,909

Add 10 percent........coeuuerier runnienens 229,909

$2,529,001

Cost of storage per million gallons, $335.61.

RESERVOIR No. 8.—WEST SwaMP CREEK.

Storage Capacity, 1,705,065,760 cubic feet—12,758,891,885
gallons.

2,361 acres of land, including buildings......c..cecvervimuienenns $226,550
18,983 cubic yards masonary in dam, at $6.......cccccrierunenns 113,898
Gate house, overflow, screens, etc...........ccceeverenee Cresresreninne ‘ 45,000
New roads and bridging 145,590
235 acres of clearing and grubbing, at $300 70,500
928,134 cubic yards earth and soil excavation, at 25 cents...... 232,034
10,000 cubic yards masonry in minor dams, at $5................ 50,000
$883,572

. Add 10 per cent............... (RSSO 88,357
$871,929

Cost of storage per million gallons, $72.61.
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REsERVOIR No. 9—WEsT SwaMp CREEK, NEAR BECHTELS-
VILLE.

Storage Capacity, 116,786,000 cubic feet—873,185,280

gallons.
111 acres of land, including buildings.......ccceveivninnncenneannnne $15,150
26,554 cubic yards masonry in dam,at $6........ccceuvriiiiiiinnas 159,324
Gate house, overflow, screens, €tC.....c.ccecervieiriencrieisininnanees 15,000
New roads and bridging.......cceeerueeiiirinuiiiiiiiniininnins peveeen 33,385
7 acres grubbing and clearing, at $300..........cccoveiiirueennnnenns 2,100
40,771 cubic yards earth and soil excavation, at 25 cents....... 10,193
$235,152
Add 10 percent.....o.ccevnrinrnniinnrannes 23,515
$258,667

Cost of storage per million gallons, $296.24.

Nore.—The water from this dam can be run by open channel or aque-
duct into the west branch of the Perkiomen creek. !
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Storage capacity required to yield an average daily supply of 80 million gallons from

TABLE

26.

TOHICKON CREEX.
MoNTIL. i Flow of stream. ! Evaporation, ete. 3 Water consumption. l Added to reservoir. ! \Valcroirnlzg;:-lt;hal end
‘ Cubic feet, { Cubic feet. : Cubic feet, Cubic feet. | Cubie feet.
R . . ——— e
OCtober..u.vrenerrenene e I 66,671,225 } 19,856,280 ] 344,812,504 I — 297,997,649 | 694,702,657
November...........................l 248,919,909 | 13,291,180 1 318,780,002 | — 83,160,273 I 611,554,412
December ... . 376,935,862 ! 9,302,460 i 305,777,206 i + 61,856,196 ‘) 673,410,608
JADUATY c.verrrieieenersneneenes 624,128,698 ! 7,063,780 ‘ 276,300,665 | - 339,664,253 ' 1,013,074,861
FebIuary .o.c.oeveeeereeennns 681,191,249 ‘ 9,102,460 | 276,500, 65 f + 308,688, 124 \ 1,111,762,9%5
MArCh cucueveeevnreeseresssereesaenns 995,679,631 | 13,291,150 i 286,259,512 + 696,128,942 | 2,107,891,927
APFilceiirieienieeeseree e 667,202,133 i 21,251,960 ‘ 200,271,308 i 346,675,565 | 2,454,567,792
May ....... 177,833,849 | 38,507,340 ! 328,547,549 | —189,221 540 i 2,265,346,252
JUDO ceoverrrneneerrssernreenens 130,838,095 r 45,159,960 ‘ 361,077,339 ! — 275,399,201 { 1,989,947,051
JUY enrereereecenereneenaens 99,218,254 19,145,680 ‘ 370,836,186 | —320,766,612 ; 1,669,180,439
August ........ ! 94,630,127 53,137,400 : 374,089,135 : — 332,596,408 | 1,336,384,031
September ‘ 56,001,154 38,807,540 i 361,077,339 | — 343,883,725 j 992,700,306
Total! 4,222,550,192 319,023,420 3,903,538,800 l )
| |

‘




TasLE 27.

Storage capacity required to yield an average daily supply of 101.3 million gallons from
NESHAMINY CREEXK.

— Flow of stream. Evaporation, etc. Water consumption. | Added to reservoir. wau";}"u'::;?:;‘ilf“ end

Cubic feet. Cubic feet. Cubic feet. Cubic feet. Cubic feet.
OCLODETrerererereeereseesersssrsn 86,365,083 32,816,757 436,630,782 383,132,456 877,682,136
November........... vees 322,371,401 21,920,367 403,696,006 —103,244,972 774,437,236
DeCembET eonnn. cernnne 488,162,407 15,342,000 187,218,618 + 85,601,789 860,039,027
JADUALY eeeeeeeemrseeee e 808,184,092 13,134,197 330,144,495 +444,906,300 1,304,945,325
February..n ... reeeeeereeees 886,521,352 15,342,000 360,144,495 521,034,857 1,825,980,182
March ............ [ 1,289,485,603 21,920,367 362,502,536 +905,062,700 2,731,042,882
APrilciiicvienininneeec e 864,040,845 35,054,564 378,979,924 +450,006,357 3,181,049,239
MY oo S 230,358,890 63,508,236 416,054,047 249,203,303 2,931,845,846
JUDC oo S 160,485,235 74,479,684 457,247,517 362,241,966 2,569,603,880
P 128,199,262 81,048,047 469,605,558 —422,154,343 2,147,449,537
August 120,873,675 7,636,410 473,724,906 —440,487,640 1,706,961,897
September ...... 74,608,448 63,508,236 457,247,517 —446,147,305 1,260,814,592

L VTS I &6,168,957,193 525,740,865 4,943,216,400

8€¢



: TABLE 28.

.
Storage capacity required to yield an average daily supply of 52.8 million gallons from
PERKIOMEN, AT GREEN LANEK.
l N . i . Water in store at end
MoxTit, | Flow of stream. Evaporation, etc. Water consumption. Added to reservoir. of month.
l Cubic feet. X Cubie feet. Cubic feet, I Cubic feet. Cubic feet.
o | | [ X _ R
October 16,246,375 22,402,928 : 227,448,864 —203,605,417 455,949,975
NOVEMDET wevervecerevaenne 172,683,332 14,950,650 : 210,282,912 — 52,549,730 403,399,872
December.......reerereenns | 261,492,659 10,475,919 201,699,936 + 49,316,804 452,716,676
JADUALY..covrrrrreereaeenen R | 432,913,035 8,938,058 182,388,240 +241,596,737 634,313,413
February. o oreerres enes ‘ 474,880,547 10,475,919 182,388,210 +282,016,378 976,329,791
MArch....ooeeeerensiereenes . 690,735,326 14,950,650 188,825,472 -+ 486,959,204 1,463,288,995
PN 21 U 462,776,223 23,408,749 197,108,448 +241,459,026 1,704,748,021
123,388,354 43,315,400 216,720,144 —136,647,190 1,568,100,431
90,783,937 50,798,341 238,177,584 —198,191,988 1,369,908,843
68,836,709 55,285,140 244,614,816 —231,063,247 1,13R8,84/5,596
64,764,662 59,771,873 i 246,760,360 —241,767,771 897,077,825
. 43,970,351 43,315,400 ‘ 238,177,584 —287,522,433 650,555,392
2,943,302,200 358,609,027 l 2,574,892,800

688




TaBLE 29.

Storage capacity required to yield an average daily supply of 36.2 million gallons from

BEAST SWAMP CREEK.

,

MonTs, | Flow of stream. Evaporation, etc. Water consumption. i Added to reservoir., Wateroirn;:)c:lr:h?t end

‘ Cubic feet. Cubic feet. Cubic fect. ! Cubic feet. Cubic feet.
J— — E - -
October .........vceveenenee. [T 31,054,385 12,521,304 136,036,134 —137,503,053 313,622,784
NOVEIDET covcerrrenervenrrnnnnnns| 116,636,372 9,256,124 | 114,259,822 — 36,879,574 276,743,332
December... 176,620,792 5,848,280 138,371,666 ' + 32,100,846 309,144,178
January. 290,709,118 5,010,239 ! 125,123,315 i +160,575,564 469,719,742
February .. 318,825,024 5,848,280 125,123,315 + 187,853,429 E 657,573,171
March....inennne. [T evens 463,745,480 9,256,124 120,539,432 +324,949,933 i 982,523,104
April...nnnnnn. [ETTTTTReIN coeenen 310,772,032 13,362,928 135,427,588 + 161,981,516 1,144,504,620
May....... aerenns veroseenanienne eeoene 82,842,860 24,209,572 148,675,939 — 90,042,651 1,054,461,969
June..nnn, vvasnena 60,942,285 28,391,928 163,396,329 —130,845,172 923,615,997
JUIY et 46,214,268 30,899,624 167,812,446 —152,497,802 771,118,195
August ............ e 43,476,140 33,407,320 169,284,485 —159,215,665 611,902,530
September............. [, 26,829,208 24,209,572 163,396,329 —160,776,693 451,125,837
S Total..iniiniinns 1,968,667,973 202,221,205 1,766,446,500 !

0Fg



TasLE 30.

Storage capacity required to vield an average daily supply of 151.2 million gallons from

PERKIOMEN, ABOVE SCHWENKSVILLE.

v
'

Flow of stream.

|
i

Water consumption,

Added to reservoir.

Water in store at end

S Evaporation, etc. | I of month.
Cubic feet. l Cubic feet. ] Cubic feet. ] Cubice feet. ’ Cubic feet.
October .......... 131,509,995 1 63,749,159 \ 651,658,002 l — 583,897,166 ! 1,311,204,414
NOVEMbEF w..oovvosvvvsssenes| 490,920,056 | 43,877,868 ) 602,476,266 | — 155,434,078 ’ 1,155,770,796 .
December..........ccevenee ey 743,393,199 30,709,998 577,885,198 + 134,797,803 1,290,568,599 o)
January...... 1,230,992,59) ] 26,200,644 ' 522,353,945 | + 682,146,001 } 1,972,714,600 rt
February.....ee... 1,350,107,102 1 30,709,098 ] 522,505,045 | 4 796,841,159 \ 2,769,555,759
March i 1,963,792,148 ; 43,877,868 | 540,999,096 1 +1,578,915,184 | ) 4,148,470,943
Apnl‘ 1,315,971,349 ' 70,168,512 ’ 565,539,964 . + 680,212,873 4,828,683,816
Mny.‘ 450,811,837 1 127,124,059 l 620,919,417 l — 297,231,639 : 4,531,452,177
June i 238,099,778 . 149,085,541 i 682,296,587 — 578,382,350 ! 3,958,069,827
JUlY i, 195,699,080 ‘ 162,253,411 700,839,738 l — 667,394,069 3,290,675,758
AUGUSE .veeneneveventesesaaesanas ! 184,099,466 . 175,420,291 | 706,987,455 l — 698,308,280 ) 2,592,367,478
September........... SRR ] 114,254,748 | 129,124,059 | 652,396,587 | 697,205,898 ‘ 1,895,101,680
To!al‘ 8,429,651,348 ! 1,052,391,408 ' 7,377,260,400 i }




Storage Capacity required to yield an Average Daily Supply of 43.5 Million Gallons from

MoxNTH.

October., oveneeene.

© November ...
December.......... [P
January ......... v eaeae
February .. vviinienncenneens
March....ovvnnnens [N
Aprila. i e

MAY oot

JUIY et

August......coiiiiiiinnnineiennens
September........ccovnneeiinennnes

Total.ccoverieerrenerennnneannn.

TaBLE 31.

NORTH EAST BRANCH.

Flow of stream.

Cubic feet.

39,491,330
142,383,208
215,608,858
355,914,157
390,417,302
567,879,612
380,517,057
101,666,824

74,816,536

56,730,600

53,384,813

32,951,845

2,411,711,942

Evaporation, etc.

Water consumption,

Added to reservoir,

Water in store at end
of month.

Cubic feet. Cubic feet. Cubic feet. ’ Cubsic feet,
18,271,423 187,290,658 —166,070,751 ] 375,141,543
12,198,480 173,155,514 — 42,965,786 332,175,884

8,534,188 166,087,942 + 40,986,733 373,162,617

7,306,063 150,185,905 +198,422,189 571,584,806

8,534,183 150,185,905 +231,697,214 803,282,020
12,193,480 155,486,584 +400,199,548 ‘ 1,204,181,568
19,499,543 162,554,156 +198,463,358 1,401,944,928
35,327,257 178,456,193 —112,116,626 1,289,828,302
41,430,263 196,125,123 —162,739,050 1,127,089,252
45,089,560 201,425,802 —189,784,762 937,304,490
47,733,779 203,192,695 —197,591,661 : 739,712,829.
35,327,257 - 196,125,123 —198,500,535 541,212,204
291,440,471 2,120,271,600

424
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TaBLE 32,

l

COST OF STORAGE.

|

i
- £ o LS
§§ Location of proposed reservoirs. ‘ %%s § é%é;
£ |2 ER P
z= Shd f = | °
O ' . — —_—
TOHICKON WATERSHED. i '
1 | Tohickon creek, one mile above Point Pleasant........ ! 458,194,000 , $1,141,150 00 %332 96
2 | Tohickon creek, near Haycock run 2,898,992,000 | 1,480,907 00 82 53
Totals and average... . 2,857,186,000 l 92,622,057 00 $122 70
— g O p—
NESHANINY WATERSHED. : |
1| Little Neshaminy creek ! 1,669,056,000 | $1,653,404 00 $132 4
2 | Big Neshaminy creek...........ccceeveecacersiunernerenne ..} 1,243,442,160 ‘ 1,935,453 00 208 09
8 | North Branch of Neshaminy creek... 223,416,000 . 302,468 00 180 99
Totals and average. i 3,135,914,160  £3,891,325 00 $165 89
—— |
UrpeER PERXIOMEN WATERSHED, '
1 | East Swamp creek, at Sumneytown... ...: 228,286,000 ‘ $905,978 00 $530 56
2 | East Swamp creek, at Millville.......ccueeecrireeeveernnnnnn. ‘ 1,103,768,000 i 855,321 00 105 13
5 | Perkiomen creek, at Green lane ' 1,592,196,000 ‘ 1,118,295 00 93 88
8 | West Branch of Perkiomen creek, near Dale Forge..) 248,448,000 ‘ 291,591 00 156 90
Totals and average..........ceveeiveviiicvcncecniannnns . 3,172,998,000 88,171,185 00 ‘ 8133 61
e — = -
PERKIOMEN WATERSHED, ABOVE SCHWENKSVILLE. | ' !
2 ! East ‘Swamp creek, at .\{lllvillc...........,.....................: 1,103,768,000 ‘ $835,321 00 & £103 13
5 I Perkiomen creek, at Green lane........ PN 1,592,496,000 1,118,295 00 93 S8
7 ! Perkiomen creek, at Zieglersville............... PP, L,007,424,000 2,529,001 00 i 335 61
8 1 West SWaImp crecke ..o | 1,705,065,700 971,920 0v 76 21
; Totals and average... 5,408,753,700 5,474,546 00 l 135 31
NORTHEAST BRANCH WATERSHED, ‘
1 Northeast Branch, near Lederachville........ cerveeraan 2,048,984,000  €1,535,717 00 ' $100 20
LeuiGn \;’ATERSHEI). .
| Aquanchicola creek . 2,000,000,000  $1,200,000 00 $50 00
‘ Big ereeKuuuunuienninniiieiiiiinciineie e e . 2,170,000,000 1,300,000 00 ‘ 0 00
Totals and average........... [N veerenenns 4,170,000,000  $2,500,000 00 | £80 00

'



TaBLE 34.

TOTAL COST OF PROJECTS FOR A SUPPLY BY PUMPING FROM THE DELAWARE RIVER.

Cost of
aqueduct.

Aqueduct. Quantity of water pumped daily.

At Lardner's Point......viiie e 210 million gallons daily, by steam-power...j ...

From Lardner's Point to New Hope-—open

canal® ., 210 million gallons daily, by steam-power.... 86,232,953

From Wentz Farm basin to Yardleyville—four !

H=fCet FTON PIPENaiiinricirniecceres seeesseanaeens © 210 million gallonx daily, by steam-power....| 8,845,565

I

From proposed basin at Twelfth street and |
Olney avenue, to New Hope—masonry con- '

duit, twelve feet in diameter .. ¢ 210 million gallons daily, by steam-powcr..... 6,367,224

From proposed basin at Twelfth street and l
Olney avenue, to Lumbervile—masonry con-
duit, t welve fect in dinmeter .. e, 210 million gallons daily, by steam-power....| 6,720,148

From proposed basin at Twelfth street and
Olney avenue, to Point Pleasant—masonry
conduit, twelve feet in dimmeter....nnennnne.. )

210 million gallons daily, by steam-power....| 7,373,539

From proposed basin at Twelfth street and’) © 120 million gallons daily, by watcr-powcr.)
Olney avenue, to Point Pleasant—masonry

conduit, twelve feet in diameter . j " 90 million gallons daily, by steam-power. f\

7,373,550

'

Cost of

cost of

Capitalized

Cost per

pumping [pumping, at Total cost. | million

plaut. 4 per cent.
lI'or 40 years.

$1,250,000
1,250,000

1,230,000

1,250,000

1,230,000 '

1,230,000
{ 1,084,478
| 700,000

}Sl‘.’,ﬁl(i.o&‘»
12,316,085

17,204,954
|

13,502,201
12,238,520
10,908,984

1,603,375
1,713,850

|

gallons.

| 813,766,085 | §65,552 79

! 19,009,038 ' 95,233 52

27,390,519 ' 130,431 04

21,119,426 | 100,568 70

19,622,543

20,258,668 [ 96,469 85
1
l 93,140 68

15,475,262 ' 73,691 73

. * Excluding cost of existlng canal and land damayes.

42



From proposed basin at Twelfth street nnd}
Olney avenue, to Delaware Water Gap and -
Bushkill creek, )

From proposed basin at Twelfth strect nnd]
Olney avenue, to Delaware river, below ;-
Portland.

From Cambria basin to Perkiomen creck at}
Green lane; and from Treichlersville to ‘Sig
creek, athuent of Lehigh river., l

From Cambria basin

to the North R:ul}
Branch and  Perkiomen  creeks, near -

Schwenksville,

From proposed basin at Twelfth street and [
Olney avenue, to Neshaminy and ‘Tohickon 4
creeks,

-

I

{

TasLE 35.

Supply.

210 million gallons daily, from Blue
Mouuntains

210 million gallons daily, from Delaware
river, at Portland

53 million gallons daily, from Perki-
omen creck ; 36 million gatlons daily,
from Euast Swamp creck: 121 million
gallons daily, from Aquanchicoln and
Big creeks. e,

151 million gallons daily, from Per.ki-
omen creek ; 43 million gallons daily,
from North East Branch creck

8) million gallons daily, from Tohickon
creek ; 101 million gallons daily, from

!

Cost of

aqueduct. | pocorvoir,

=

| $21,482,558

Neslmmin{ creek; (25 million gallons .
r .

daily required for compensation)

18,328,061

13,002,215

6,531,230

7,333,280

TOTAL COST OF PROJECTS FOR A SUPPLY BY GRAVITY.

|

l

Coxt of : Cost of ‘ ‘ Cost per
storage  dam and ! Total cost.  million
. inlet. J | gallons.
: |
i
§2,500,000 'ooeeurnnn .. §23,982,558 \ §114,202 66
3
| | !
cersenennnee $750,000 19,278,061 | 91,800 29
1
| |
| ! i
6.831,187 ... e | *18,833,400 | 89,682 86
|
| | |
7,140,263 ......... veseren | 13,674,493 70,487 U8
| |
ol ‘ ‘
6,713,382 ceeeeraesenen! 13,846,652 76,500 90
|

* Not including compensation for water-rights along the Lehigh river.

S¥e



TaABLE 36.
TOTAL COST OF PROJECTS FOR A SUPPLY, PARTLY BY GRAVITY AND PARTLY BY PUMPING.
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PLATE XV/.

5P i { i A .l /] 7 R 9 20
IDRY COMPARATIVE STETISTICS of propesed COLLECTING AREAS.
Delaware Areas Perkiomen Areas
Tohickon Creek Neshaminy Creek » Litt.leNesh.xgi' % Perkiomen E:: East Swamp y|West Swamp |NorthEast Branch §
2 8 & boveincluding West Branch 2 $13 §
102.33 Sq. Miles 88.43 SqMiles | 39885qM. |52 Z| 67.475qMiles |5339 48888qM. [I744 | 5576 SqM. | 56.46 SqMiles | 3
20 T Y R N\
Population pSquareMile! 7 - _
ez 1 . 7\ 7
0 9 103/ [) %09 N7 130 Lk
W 7 /’ZZ/ :
0
// -
Percentage of Area -
Cultivated oo Improved— ) 95.01// 3] 7021, wRl et/ Jerisy 9299 81.33
Percentage of Area R e e
|Untillable o Wooded HHt = S R—
E 149 ——
) 25.65 : : X 2976 557,215,237/ Ai52 a 18.67.
700
600
500 L
o PSS S——— T3
Mean Elevationin Feet | /4 ) S SRR N
above City Datum 7
| 300
20w \
100 97 362 30% 519 332 1Y 151/} 397 95)
N
0

»Area measured to 1} Miles above Forks.
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TOPOGRAPHICAL MAP OF TOHICKON WATERSKHEL
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PLATE VII

AUTOMIATAC @E&U@E

FOR RECORDING A
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PrATE VIIIL

PHOTO=GOLLOTYPE WELLS & HOPE GO,

AUTOMATIC RAIN GAUGE.
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PLATE X.A.
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SECTION THRO 4B
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PHOTO=COLLOTYPE WELLS & HOPE 00,

AUTOMATIC STREAM GAUGE AND GAUGING WEIR,

Tohicken Creek, at Point Pleasant.
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PHOTO-COLLOTYPE WELLS & HOPE GO,

AUTOMATIC STREAM GAUGE AND GAUGING BRIDGE,

Perkiomen Creek, at Frederick.
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APPENDIX I.

ADDRESS

ON THE

SCHUYLKILL RIVER

SOURCE OF WATER SUPPLY

FOR THE

CITY OF PHILADELPHIA.

BY
CHARLES W. DULLES, M. D.

——————————

MR. CHAIRMAN AND GENTLEMEN :

The whole argument for going to another source for the
water supply of Philadelphia rests upon certain objections to
the Schuylkill river. The objections are of two kinds: First,
that the quantity of water flowing down the Schuylkill river
is now inadequate or will shortly become inadequate; and,
second, that the quality of the water is now such as to make
it unfit for drinking, or that it will soon become unfit to drink.

In order to study these assertions properly they must be
considered separately.

The first assertion, namely, that the quantity of water in
the Schuylkill river is now inadeguate, or will shortly become
so, has been strongly urged by the representatives of the
South Mountain Water Company. For example, I find it
stated by Mr. Maris, President of this Company, on page 4
of his Memorial : *

* Memorial. To the Chairman and members of the Water Committee.  Sizned by
John M. Maris, President South Mountain Water Company, ¥°, pp. 7, January 3, 1887,

(347)
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Tt has been demonstrated that this minimum flow ’ (the
minimum flow of the Schuylkill river past Fairmount) ¢ has
decreased in the course of years from 500,000,000 gallons in
1816 to 250,000,000 gallons in 1874, and 170,000,000 gallons -
in 1881.""%

The first thing that struck me in going over this statement
was the astonishing apparent diminution in the flow of the
water, which led me to make a calculation as to how long the
water in the Schuylkill would last, if this statement were true :
and the calculation shows that, if the statement be true, there
will be no water at all in the Schuylkill river in 1897. It
will be all gone. The figures in the memorial of Mr. Maris
show a falling off of 80,000,000 gallons of water in seven
years, or more than 11,000,000 gallons a year. At this rate,
if the figures given for 1881 are accurate, in sixteen years
from that date there would not be a drop of water flowing down
the Schuylkill river, but in 1897 it would be absolutely dry !

In order to ascertain whether or not these figures were
correct, as I suspected they could not be, I put myself in
communication with Mr. Edwin F. Smith, Superintendent
and Engineer of Canals of the Philadelphia and Reading
Railroad Company (and undoubtedly the best authority on the
amount of water in the Schuylkill river), in order to ascertain
exactly what amount of water the Schuylkill could furnish.
I asked him in regard to the maximum, the minimum, and the
average flow, and, in a letter dated January 13, 1887, he
informs me that the maximum flow of the Schuylkill river at
Philadelphia amounts to 1,112,348,100,000 cubic feet, or
about 8,899,784,800,000 gallons in a year, which equals about
24,383,000,000 gallons a day. The minimum flow of the
river at Flat Rock, as made in the report of the Commission of
Engineers to Councils, in 1885, is 245,000,000 gallons daily.
The average flow of the river at Flat Rock is 570,000,000
gallons in every twenty-four hours.

+ This statement is quoted from the report of the Philadelphia Water Department for
1884, made by Colonel Ludlow, page 52, The figures for 1874 are incorrectly quoted. but
I give them us Mr. Maris puts them,
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Mr. Smith further says:

*“The figures of 170,000,000 gallons per day in 1881, and
quoted in the Water Department reports as my measurement
of the minimum flow in that year, are incorrect. I never
made any such statement, and Mr. * , Assistant
Engineer of the Water Department at that time, who quoted
the figures as my measurement, understood the matter very
well, and knew that they were the result of about three min-
utes’ calculation between us, and that they represented ap-
proximately the flow on a certain day. when we, the Schuylkill
Navigation Company, were manipulating theriver. It was un-
fair to make such a statement in the Water Department report.”

The present consumption of water in the City of Philadel-
phia is 70,000,000 gallons a day, allowing nearly 73 gallons
per head daily. The consumption of water in 1910, with an
estimated population of 1,615,837 would be 161,000,000 gal-
lons a day, allowing 100 gallons per head each day.

When we compare these figures with those of Mr. Smith,
we see that, at its minimum, the Schuylkill river furnishes
more than three times the quantity of water now used by the
City of Philadelphia, and at its average eight times as much,
while, at its minimum, it furnishes 74,000,000 gallons more than
the estimated need for 1910, and at its average it furnishes
more than three times as much as will be needed at that day.

This conclusion harmonizes completely with the opinion ex-
pressed in 1883, by a Board of experts appointed by Mayor
King in 1882, consisting of Messrs. J. Vaughan Merrick,
Frederick Graff, E. 8. Chesbrough, and Col. William Ludlow,
who declared (Report of Philadelphia Water Department for
1883, p. 336):

Tt is evident that so far as quantity is concerned, an abun-
dant supply can be obtained from the Schuylkill for a long
time to come.”’

The present pumping capacity of the city station, as fur-
nished me in a letter from John L. Ogden, Esq., Chief Engi-
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neer of the Philadelphia Water Department, dated January
13, 1887, is more than 163,000,000 gallons daily, as follows :

PuMping Capracity.

. Gallons. Gallons.
Fairmount, by water .....ccovcceiieennnnsn eeeaenae 35,500,000
Spring Garden, by steam.........ccueuviiiieninnnnnnn. 70,000,000
Belmont, by steam.......coviuer covennieniinninniiniennn 18,000,000
Roxborough, by steam (half in reserve)............... 12,500,000
Frankford, by steam (half in reserve........ «eee 20,000,000
Kensington, by steam.....c.oevueereeniinnniennnniiennnes 6,000,000
————— 160,000,000
Auxiliary or high service stations :
Roxborough basin.......ccecvvveeiniiiian errerenanens 1,000,000
Mt. Airy basin..coceeiniiiiiiienniniii 2,000,000
Chestnut Hill basin....cccceeiuiivicircinnncnaciinniinnenes 750,000

— 3,750,000

From these figures we sce that the present pumping capacity
of the city stations is more than twice as great as the present
need of the city, and that it is almost as great as will be
required in 1910, the difference being only 1,000,000 gallons
daily.

« The storage capacity of the various reservoirs (as stated in
the Report of the Philadelphia Water Department for 1885,
- 27), is now over 191,000,000 gallons, and with the comple-
tion of the East Park and Cambria reservoirs it will be over
1,100,000,000 gallons, as follows :

STORAGE CaAPACITY.

R Gallons, Gallons.
Fairmount.....ccooveiiiiiiiiiiiiiniiinnicnneee 26,443,140
Spring Garden..eueeniveiiiiiinniii e 9,800,000
Corinthian....ovovviiiiiiiiininininn e, ceee 37,312,000
Lehigh (or Fairhill) 25,757,720
Belmont...oeviiiireiiiiiiiini e 40,000,000
Wentz Farm 35,750,000
Roxborough 11,771,700
Mount Airy 4,390,000

191,224,560
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With the completion of the East Park and
Cambria reservoirs the storage capacity will be
increased as follows :

210,000,000
— 910,000,000

TOAL .o eeereressvecesensessese sesenessesesssesesenesemnenes 1,101,224,560

It will be seen from this statement that, with half the
present pumping capacity. no storage whatever would be
needed at present to prevent a water famine, even if the river
fell to its minimum, or even if that minimum were less than
one-third as much as it is. With the present storage capacity
the whole city could be supplied for 2} days, without drawing
a drop from the river, and with the East Park and Cambria
reservoirs completed, it could be supplied for 14 days, without
taking a drop from the river.

As to the future, the consumption in 1910, with a popula-
tion estimated at 1,615,837, is estimated at 161,000,000
gallons, at 100 gallons per capita daily,* (Report Philadel-
phia Water Department for 1385, p. 69). With the present
pumping capacity no reservoirs would be needed to prevent a
scarcity of water in 1910, if the river touched its present
minimum, while, if the minimum fell to 100,000,000 gallons
the present storage capacity would supply the deficiency for 3
days, and, with the East Park and Cambria reservoirs com-
pleted, it would supply the deficiency for 18 days.

Now, as to the use of the River Schuylkill and the question
of the minimum flow, we must not forget that, even were it
possible that the river would fall materially below its present
minimum flow,} it is the natural right of all those who live
on the banks of the river—a common law right as old as

* At the present time London, with a population of 4,000,000 is supplied with only
3714 gallons per capita daily.

4 But there is no likelihood that the flow of the Schuylkill river will in the future be
much less than it is now. As has been pointed out by Dr. J. Cheston Morris, in an ad-
dress to the Water Committee of Councils on January 13, 1857, this is not the usual his-
tory of rivers.
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the Romans—to drink the river dry, if they can. The City
of Philadelphia is entitled to drink all it can out of the river.
There are no rights which conflict with the rights of the city
to use the river, except those of the Schuylkill Navigation
Company ; that is, the inhabitants of Philadelphia have a
right to drain the Schuylkill to its last drop for ordinary uses,
but they have no right to use the water for the purpose of
driving machinery, if in so using it they impair its navigability.
It will be remembered that when a conflict arose in 1869 be-
tween the City of Philadelphia and the Schuylkill Navigation
Company, it was not in regard to the right of the city to use
the water of the Schuylkill for drinking purposes, but for
pumping,* and as the city will probably have no need for using
water pumps in the future, such a contingency is not likely to
oceur again.  As I have said, every inhabitant of this city, or of
any other city along the banks of the Schuylkill river, has a
right to use every drop of the water in that river for drinking
purposes, if he can.

The second assertion, to which I have alluded, namely, that
the quality of the water of the Schuylkill river is now such as
to make it unfit for drinking, or that it will soon become unfit
to drink, must also be divided, in order that it may be properly
considered ; that is, it must be decided, first, whether or not,
the water supply of Philadelphia is now unfit to drink; and
second, whether, or not, it is likely to become so soon.

First, then, is the water supply of Philadelphia now unfit to
drink? There are many who think it is. Some think this
because its appearance is sometimes disagreeable, and because
it sometimes has a disagreeable taste or odor. These grounds
for the opinion mentioned may be dismissed with the statement
that while they may justify an objection to the water on the
score of westhetic preferences, they cannot be considered as
evidences that the water is unwholesome, since some of the
most wholesome waters in the world have an unfortunate ap-
pearance, and unfortunate taste or odor. As illustrations of

* “The Legal Protection of the Present Water Supply for Philadelphia.” By Wm.
Wilkius Carr, of the Philadelphia Bar. 89, pp. 46, Phila,, 1836. Pages 7 and 8.
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the former I may cite the waters of the Ganges, of the Nile,
of the Amazon, of the Mississippi, and of the Delaware. As
illustrations of the latter, I may cite all limestone waters, all
chalybeate waters, all alkaline waters, peat waters, and the
cedar water so common on the New Jersey coast, as well as
most rain water. But the fact that the Schuylkill water has
sometimes a disagreeable appearance, and very rarely a disa-
greeable taste or odor is due wholly to remediable causes. The
muddiness which marks it at certain seasons depends solely
upon the want of sufficient subsiding reservoirs, and will cease
to annoy our citizens as soon as this want is supplied. The
taste of the water is almost always excellent, and I think it
has never been objected to except when the river has been
covered with ice. The cure for this is also easy, and consists
simply in breaking up the ice in the Fairmount pool as fast as
it forms. The same is true in regard to the exceedingly rare
occurrence of a disagreeable odor in the water.

More serious objections have been made to the Schuylkill
water, founded upon chemical analysis. 'These objections are
entitled to great respect, because of the character and stand-
ing of those who make them. When such gentlemen as Dr.
Cresson, of this city, and Professor Leeds, of Hoboken, criti-
cise the water supply, their criticisms should receive the most
careful consideration, and full inquiry should be made in order
to determine whether, or not, as has heen charged, the Schuyl-
kill water is unwholesome and danﬂu ous to the health of the
mmmumty

. Cresson, in his report to the Water Department of
March 3, 1875, says (Report of Philadelphia Water Depart-
ment for 1884, p. 45):

** The pollution of the Schuylkill river has been increased
to such an extent as occasionally to class the water as un-
wholesome.”

Professor Leeds is more outspoken in his criticism. He
says (Report of Philadelphia Water Department for 1883,
p- 872) in his report of February 27, 1883, to the Board of
Experts appointed by Mayor King:

B}
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‘At present it is more important to note that the water in
Fairmount and Spring Garden pools often deteriorates to a
point below the maximum limit of admissible impurity.”

Two years later he says (Report of Philadelphia Water
Department for 1885, pp. 387, 888):

* There is no point on the Schuylkill river, from Phcenix-
ville down to Fairmount, where incompletely oxidized sewage,
that is to say, sewage in a more or less decomposed and noxious
condition, is not revealed by analysis to be ordinarily present
in the water.”

And in a letter to S. S. Hollingsworth, Esq., one of the
attorneys for the South Mountain Water Company, dated De-
cember 18, 1886, Professor Leeds says: *

“On each day of ordinary flow of the Schuylkill river,
there goes past the intake of the Spring Garden Pumping
Station nearly one-half ton of sewage. The amount of this
sewage which finds its way into the reservoirs depends simply
on the amount of water pumped. This is the average amount,
the quantity of sewage flowing past the intake sometimes being
as high as a ton.”

These are certainly very alarming statements, and, if they
were confirmed, would justify serious concern. But, before
making up our minds to condemn the Schuylkill river, it will
be proper to investigate the grounds for them. I have not at
present access to Dr. Cresson’s analyses ; but I have to those
of Professor Leeds, whose objection to the Schuylkill is much
more strongly stated.

I have taken the trouble to go over these analyses of Pro-
fessor Leeds with a great deal of care, and with such skill as
I could bring to bear on the work, and I havecome to con-
clusions diametrically opposed to those of Professor Leeds.

When I examine these analyses I do not find that the
Schuylkill water makes such a bad showing, when judged by
two stundards which can hardly be objected to by Professor
Leeds.  One of these is his own ¢ General standard of purity

* Pumphlet entitled * The Water Supply of Philadelphia,” dated January, 1857, p. 10,
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for river water in the United States " (Report of Philadelphia
Water Department for 1883, p. 243), and the other is the
condition of the Delaware river water at Point Pleasant and
at the Delaware Water Gap. )

In order to demonstrate this, I call attention to a comparison
of some of the analyses of the Schuylkill water with both of
the standards mentioned.

I have prepared a series of tables, five in number, which I
will place at the disposition of the Committee, which will
illustrate my meaning.

Table I. shows a comparison of the Delaware water at Point
Pleasant with that of the Schuylkill, and of both with Pro-
fessor Leeds’ standard of purity, from which it will be seen
that according to analysis made by Professor Leeds in 1883,
the Schuylkill river water at Spring Garden forebay was
superior (except as to nitric acid) to the Delaware water, and
to Professor Leeds’ standard of purity without exception,
while the Delaware river water was not only inferior to Pro-
fessor Leeds’ standard of purity as to free ammonia, but also
inferior to the Schuylkill water at Spring Garden Basin, except
as to nitric acid.

TABLE 1
*Deluware, | *Schuylkill
In parts per 100,000, Point Pleas- Spring Gar- Pgt):u}iﬁ:(jh

ant, den Forebay,
Free ammonif..ccceieeeeieiee e, ‘ 0.015 0.0005 0.012
Albuminoid ammonia “ 0.017 0.009 0.028
Nitric acid . 0.190 0.370 0.500
Oxygen required (permanganate process)..... 0.320 | 0.180 0.500

Table II. shows a comparison of analyses, made by Pro-
fessor Leeds, of the Schuylkill water in January, 1883—at a
time when the river had been for a long time covered with ice,
and when it had attracted unfavorable attention by reason of a
disagreeable taste and smell—with his standard of purity.

* l’.epon of the Philadelphia Water Dep'u'tmu;t for 1883, p. 239.
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TABLE II.

| ‘ |
| * Prof.  +Schuylkill, +Schuylkill, {Fairmount

{Sprin
Leeds' Stan- Fairmount Fairmount' 'Basin Sur- | Garden ]ga-
Parts in 100,010, | dard of Forebay, Forebay, | face, |sin Surface,.
Purity. | January Y, January 13, January 19, January 19,
Maximum. 1883, | 1883! | 1883, | 188,
___-___‘-;_.____A‘__ - ‘
Free amuonit.......co..... oo I oo | o0 0016 | 0.013
Albuminoid nmmonia....l 0.028 } 0023 | 0.014 0.012 0.011
Required oxygen (per-| | |
manganate proccss)...ul 0.500 | 0370 0.300 0.130 0.180
NItrous acid.......ccocevuens 0001 | 0005 | 0.006 0.008 0.010
Nitric acid.......cceeeeeenen. 0.500 { 0.369 | 0.335 0.364 0374
ChIOTIDE. ccoucerremtannnnees 1.000 | 065 | 0700 0.650 0.650
Total solids........u. vevees ! 20.000 1 18.500 \ 18.500 18.500 19.000
1 |

* Repdn of Philadelphia Water Department for 1883, page 243. General standard of
purity. (For river water in the United States. Highest upper limits.)

+ Same report, page 351.

+ Same report, page 352,

From this table it will be seen that the Schuylkill, at this
unpropitious time, was superior to Professor Leeds’ standard of
purity in every respect, except as to free ammonia and nitrous
acid, and in respect to these ingredients it was not much in-
ferior to the standard.

It must be acknowledged that free ammonia and nitrous
acid (or nitrites) arc important elements in determining the
relative purity of drinking water according to the generally-
accepted standards for water analysis.  But I shall show, at a
later period, that the accepted standards are acknowledged by
all students of water analysis, and by Dr. Leeds among them,
to be unreliable as absolute tests of the fitness or unfitness of
a water for drinking purposes; and I now call attention to
the remarkable fact that Professor Leeds states (Report of

 Philadelphia Water Department for 1883, p. 867) that * letters
addressed to eminent physicians in Philadelphia elicited the
uniform response that no. connection could be established be-
tween the character of the Schuylkill water supply in the
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month of January (1883) and any case of disease within their
practice.”’

This is an exceedingly interesting fact, and goes further to
vindicate the Schuylkill water, at its worst, from the charge
of being unwholesome, than the estimated excess of free ain-
monia and nitrous acid does to convict it on this charge.

Furthermore, whatever apparent impurity there was in the
Schuylkill water at this unfortunate time was wholly due to a
cause which, as I have already said, is easily remediable,
namely, the persistence of a coating of ice on the river, which
prevented the escape of frece ammonia and the change of
nitrites into nitrates, which would take place constantly if the
ice were kept broken up by steam tugs or otherwise.

Table III. is constructed so as to show in graphic form, by
lines drawn to a given scale, the relative proportions of the
various constituents, from which the impurity of drinking
water is usually calculated, in the water of the Schuylkill at
Phaenixville, at Roxborough, at Spring Garden, and at Fair-
mount, in the water of the Perkiomen, at Green lane, and in
the water of the Delaware at Point Pleasant and at the Water
Gap, as compared with each other and with the standard of
purity given by Professor Leeds.

From Table III it will be seen that in respect to free
ammonia, the Schuylkill water at Roxborough and Spring
Garden, and (with the exception of one analysis) at Fairmount
is better than the Perkiomen water, or the Delaware water at
Point Pleasant or the Water Gap, and than Professor J.eeds’
standard for pure river water. '

In regard to Albuminoid Ammonia, the Schuylkill water
at these points is also better than the Perkiomen or Delaware
water and than the standard for pure river water.

In regard to Nitrous Acid, it is as good as the Perkiomen
and better than the standard for pure river water.

In regard to Nitric Acid, it is as good as the Perkiomen
water and better than the standard for pure river water.
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In regard to required Oxygen, it is better than the Perkio-
men or the Delaware and than the standard for pure river
water.

In regard to Chlorine, it does not differ materially from
the Perkiomen or Delaware water, and is better than the
standard for pure river water.

Table IV shows a comparison of analyses made by Prof.
Leeds, of the Schuylkill water above Pheenixville, at Rox-
borough and at Spring Garden, with those of the Delaware
water at Point Pleasant, and above the Water Gap, and of all
with Prof. Leeds’ standard of purity. In making up this
table I have selected for each locality the date at which the
water contained the largest amount of each ingredient.

From Table IV it will be seen that in respect to free and
Albuminoid Ammonia the Schuylkill water is better than that
of the Delaware at Point Pleasant, and than the standard for
pure river water.

In respect to Nitric Acid, it differs very little from the
Delaware water, while one sample (No. 2) falls a little below
the standard for pure river water.

In respect to oxygen reguired to oxidize organic matter, the
Schuylkill water is better than the Delaware water at Point
Plcasant or the Water (Giap, and the latter falls much below the
standard for pure river water.

In respect to chlorine, the Schuylkill water is about as good
as the Delaware water at Point Pleasant, and better than the
standard for pure river water; while the Delaware at the Water
Gap is a little better than the Schuylkill water anywhere.

It will be noticed that no mention of nitrous acid (nitrites)
is made in this table. This is due to the fact that they are
not found in the diagram from which it has been constructed,
but an examination of the table (Report of Philadelphia Water
Department for 1884, opposite page 362) from which Professor
Leeds constructed his diagram, discloses the fact that no sample
of thé Schuylkill water within the city limits contained more
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than one-fifth of the quantity of nitrites (.001 parts in 100.000)
admitted in Professor Leeds’ standard for pure water, while
the Bchuylkill at Phoenixville and the Perkiomen contained at
times more than twice as much (L0005 parts in 100,000) as
the largest quantity found at any time (included in the analy-
ses) in the Schuylkill at Roxborough, Spring Garden, and
Fairmount (.0002 parts in 100,000). On looking over the
table carcfully, it will be observed that the Schuylkill water is
better at Spring Garden than at Roxborough or Phoenixville,
except as to free ammonia and chlorine; as to chlorine it is
just as good at Spring Garden as it is at Phoenixville.  This
interesting fact seems to flatly contradict the often repeated
assertion that the Schuylkill becomes progressively more pol-
luted as it approaches and passes through the City of Phila-
delphia.

Table V is constructed from the analyses of Professor Leeds,
as given in the reports of the Philadelphia Water Department
for 1883 and 1884, and shows the comparative worth (as far
as chemical analysis can show this) of the waters of the,
Schuylkill and the Delaware, at points from which the supply
is now drawn and at points from which it has been proposed to
draw it.

In this table F have simply gone straight down Professor
Leeds' tables, ‘taking the figures in their order, as they bore
on this subject, and I stopped when I had taken twenty-eight
analyses, simply because I did not think it would throw any
better light on the subject to go on multiplying analyses, as I
think twenty-eight is sufficient for the purpose. A careful
examination of all the analvses given by Professor Leeds will
show, I think, that those included in Table V do no injustice
to any of the rivals of the Schuylkill river.



|
|
l
!
|
|
|
|
|

; | N R
= . |
;2 CEEOIZE e
EPR S 2% | T 8
Parts in 100,000, | £ lzs |25 ' gz =
| g = | £F = 1I b .8
R el T =F
' - A___.'f;_ (&7 =52 2
‘ . [— .
1 | Schuylkill, above Phrnixville, May 2........1 L0005 0065 | .00005 410 ' 20 " 45
2 | Schuylkill, Spring Garden (surface), Jan- { ! .
UALY M it e e 0130 0117 | 01000 | 374 | 18 .65
i
3 ‘ Schuylkill,Spring Garden (surface).July 21. 0005 0090  none. | . REREN")
A U l
4 Schuylkiil, Spri rden (bottom) Jan- ! !
| uary 1y L0177 L0187 | 00830 1 212 .18 .60
! . I
5 ! Delaware, Water Gap, September 9............ 0110 \ 02001 none. . 190 | .19: 30
i | | |
6  Delaware, Water Gap, October 9 el L0030 0115 ; none. | 300 | 12, 30
| !
7 + Delaware, above Water Gap, November 10." 0020 0140 1 none. : 270, AL 20
( i i
8 , Delaware, Point Pleasant, July 21............ 0015 0170 | none. ' .190 [ .32 ! .30
9 l Delaware, Point Pleasant, September 12.... .0035 0113 R l 190 ‘ .10 ! 40
! | i
10 | Delaware, lwmun_rton wharf, flood tide, l | | . |
JUly 21 00200230 | trace. 570 - 28 i 45
i ! L
11 ! Delaware, same, 3 feet below surface, June ‘ | “
|8 ettt sttt aneraeen, D012 0080 | trace. 4SO 281 55
{
12 ! Delaware, same, 3 fect above bottom, June' [ ,
(U L0015 L0085 | trace. i 4001 30, 57
| | | |
13 Delaware, same (200 fect out), 3 feet below : I I |
e Y N L0010 10075 | trace. | 450 .27 ‘ .60
14 \ Delaware, samie (200 feet out), 3 feet ahow‘ | : ! |
lmuom. June 8-4,, 00120085 | trace. | 470 i 26 .60
| | | i l
15 8¢ ‘huylkill, Fairmount—average (cxdurl-\ | . |
i ing lanum\) ......................................... TG 0079 0005 440 . 22 | 46
I .
T L LT (PR — L0106 1 0218 e ! A101 31, .53
! | {
17 | Lower Delaware—average . inennns 0019 | 0128 ' none. | 480 t 28 ;46
1
. i
18 ' Schuylkill, above Pheenixville, April 17.... 0025 1+ 0100 | 00005 © 920 | 19 | 25
[ | | ,
19, Schuylkill, Roxbhorough, April 17.............., 0015 0100 e } 800 ‘ g5 .20
20 | Delaware, Point Pleasant, April 17........... 0025 010 none. ! 8601 0 20

, i {
0080 016000005 .480‘ .‘2("‘ 25

21 Perkiomen, Green lane, April 23.,
i I !

22 Delaware, Point Pleasant, April 23............ A 030 0110 none.; 420 24, 20
23 Delaware, Point Pleasant, April 30............ ! L0030 .0130 . none. ! 410 : .30 : .20
24 Delaware, Water Gap, April 50.....ovvineens 0025 ‘ 0120 | hone. l J80 .35 i 20
25 ' Delaware, Frankford, April 30 L0040 0150 pone. 439 830 25

|
26 Schuylkill, above Pheenixville, May 14, ... 0045 0125 00008 } 375 l 13 ‘ .30
I ‘ ‘ ‘

27 Schuylkill, Roxborough, May H....ovveeeen. 00100 0155 1 none. | 375 .17‘ 30
28 ' Deluware, Point Pleasant, May Hov.....! o055 010 | none.| 330 451 20

Nos. 1-17 .m- taken from Re p. ul Phila. \\'.u(r D« . fnl 14, T.\blvll opposite page
Nos. I8=20 are taken from Rep.of Phila, Water Dep, for 1834, ’1;Mel Opposite page
Nos. 21-25 are taken from Kep, of Phila. Water Dep. for 1884, Table 11, opposite page 3 n
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When we study table V. we see that in the matter of free
ammonia the analyses show in three figures a decimal of four
figures only four times, us follows: In the Schuylkill river,
at Spring Garden (taken from the bottom) it is .0177 parts in
100,000; in the Schuylkill river, at the same place, taken
from the surface, it is .0130 parts in 100,000; in the Dela-
ware, at the Water Gap, it is .0110 parts in 100,000; and in
the average of the Perkiomen water it is .0106.

The difference is immaterial. The lowest figures are :—

No. 1. Schuylkill, above Phanixville.....cocoeenvriiiniiiiiiis cninnenen L0005
2. “ at Spring Garden........... TR eeeereeenrernerarae o 0005

37. “ at Roxborough....... PPN 0010

13, Delaware, Kensington, flood tide........cocveuvnviiiinniiiiinieninnnn 0010

11. “ “ N e e L0012

14 “ “ e tneeerraerernsees e reaa e 0012

12. “ “ “ ceene L0015
8. “ Point Pleasant, ¢ ... e 0015
19. Schuylkill, at Roxborough......ccccooiiviviinnnnnnn. v, .0015

Now, when it is borne in mind that the Delaware at flood
tide sweeps by the Kensington wharf the sewerage of a city
having nearly a million inhabitants. we may wonder to find
that the water taken there shows less free ammonia than is
found at any time in the upper waters of this stream, and may
sce how true it is that free ammonia cannot be taken as an
indication of sewage pollution.

In the matter of albuminoid ammonia, we find that the
analyses show three fizures in a decimal of four fizures twenty-
one times. The highest figures ave as follows :—

No. 10. Delaware, Kensington, flood tide...ooviveiirrnneiiiiiniinnnnnn 0230
16. Perkiomen.......... P 0218
A, Delaware Water Gitpu i 0200

The lowest figures are as follows :—

No. 1. Schuylkill, above Phamnixville.vriniiiii i eenes L0065
13. Delaware, Kensington, flood tide ....c.. coovveviniiivinninnann.. e O0TH
15. Schuylkill, Fairmount, aeerage...coooooviiiiiiiiiniiiii it ciiieinns 007Y
11. Delaware, Kensington, tlood tide. ........ .... v 0RO
12. “ “ “ errenenns J008D
14. « «“ N .0085
3. Schuylkill, Spring Garden.......covveiveeiiiiiiiininniiie, L0000

46
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The whole column shows a decided superiority in the
Schuylkill water as compared with the Delaware water at
Point Pleasant or the Water Gap, while the Delaware water at
Kensington wharf, when the sewage of the whole city is
sweeping by at the flood tide, is actually very much better
in regard to albuminoid ammonia, than it is far up at the
Water Gap.

In the matter of nitrous acid (or nitrites) we find in one
sample from the Schuylkill at Spring Garden (No. 2), taken
January 19, when the river was covered with ice, the enor-
mous quantity of .01000 parts in 100,000 (or 1 in 10,000~
000). T have found nothing to compare with this in any
other analysis except another taken from the bottom of the
river at the same time and place which shows .00830 parts in
100,000. All the other analyses show quantities from nothing
to a bare trace at Pheenixville, (Nos. 1, 18, and 26), Ken-
sington (Nos. 10-14) at flood tide, Schuylkill at Fairmount
(average) (No. 15), Perkiomen at Green Lane (No. 21).

In order that we may not misunderstand the significance
of the quantity of nitrous acid (or nitrites) found in the
Schuylkill on January 19, 1883 (apart from the possibility
of an error in the analysis), we must bear in mind that the
river was covered with ice at the time, and that the condition
of the water had no evil effect upon the health of the city, as
determined by the correspondence of Professor Leeds with
eminent physicians in Philadelphia, before referred to (Report
of Philadelphia Water Department for 1883, page 367). -

In regard to the nitrates, the highest figures are as fol-
lows :

No. 18. Schuylkill above Phanixville..cooooviiiieeeiieiiiiiiiieieiceiinenns 920
20. Delaware at Point Pleasant....coviiiiiiiis viviiniiiineniinnnnn 860
19. Schuylkill at Roxborough..veiiiiiiiiiiniiinini 500

10. Delaware, Kensington (flood-tide). . civiieiininnnns ieninnninnnnnns 070



SOURCE OF WATER SUPPLY. 363

The lowest figures are as follows :

o. 5. Delaware, Water Gap..............
8. «“ Point Pleasant...
9' [ i“

The whole column shows that the Schuylkill water at Spring
Garden was never quite so good or quite so bad as the Del-
aware water at the Water Gap, or at Point Pleasant, while it
was always better than that of the Perkiomen. It was never
quite so good or quite so bad as the Delaware at Point Pleas-
ant.

Another important matter for chemical analysis is the
amount of oxvgen required to oxidize organic matter. This
is one of the means of testing for organic impurity. The
figures in regard to that show the worst for the Delaware at
Point Pleasant, and next for the Delaware at the Water Gap,

and, in detail, those figures are as follows :

No. 28. Delaware at Point Pleasant.............. B PPN 45
24, “ “ Water Gap 35

25. “ “ Frankford..ooooviiiiiniiniinneas ettt rrreeeraneanes .33

8. “ “ Point Pleasant ... ..... treereeteereerreteeererneeneanans .32

16. Perkiomen (avernge)....occoviuviieiiiiniiiiiiiiiiiiinnniennnn, 31

12. Delaware at Kensington (flood tide)....ovvvvieiiiiuiiniiirinniennnnne. .30

20, “ “ Point Pleasant
23 3 “ “

The lowest figures are as follows:

No. 9. Delaware at Point Pleasant.c.cciveivviieiiniiiininiiniiiinnineenn, 10
6. “ COWAEr (RAP cinieiii i e a2

7. “ above Water Gap....oooiiviieiiveninvi 15

19, Schuylkill at Roxborough....oooi 15

26, “ above Pheenixville.. RN 5%

27. “ at Roxhorough..... . g
2. “ at Spring Garden.. e W18
3. «“ “ e ceee 18
4 «“ “ R .18

18. « above Pheenixville i v .19

5. Deiaware at Water Gap....iiiiin e .19
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The whole column shows the Schuylkill water to be better

at Spring Garden than the Delaware water at Point Pleasant
or the Water Gap.

In regard to chlorine, the highest figures are as follows :

No. 2. Schuylkill at Sprmg Garden ............................................. 65
. 3. “

4 @ “ 3

14.
12' " 3
1 l s “ 13
16. Perkiomen (av erage).‘.._ ................................................... 53
15. Schuylkill, Fairmount (average)
1. “ above Pheenixville.....ovvveieniiiiniiennnnnee.
10. Delaware, Kensington (flood tide)......co.ccuvuneiannnene.
9. “ Point Pleasant ...ccceeuivinniennes
27. Schuylkill at Roxborough......ccvviernieiininnannnnes

The lowest figures are as follows :

No. 7. Delaware above Water Gap...oovvevvrererreesrerersessoeessness somsee -« 20
19. Schuylkill at Roxborough...cccocceviuiviiiiiiniiiiiriniiees cevenees o 20

20. Delaware at Point Pleasant
22' 13 113 3

23. « o 3

24. « Water Gap
28. “ Point Pleasant.......ccovciureiiniiiinenceieanecennens seren .20

In regard to chlorine it will be scen that the Delaware at
Point Pleasant and at the Water Gap makes a better showing
than the Schuylkill or the Perkiomen. This fact might be
seized upon by one who wished to condemn the Schuylkill ;
but it is offset by two other facts of great importance. The
first is the fact that the excess of chlorine in the Schuylkill
water is probably due to the large quantity of innocent chlo-
rides discharged into the river by manufactories on its banks,
and it is not due at all to organic impurity, as-may also be
inferred from the good showing of the water in other respects.
The second fact is that in no case does the Schuylkill contain
much more than one-half the proportion of chlorine allowed
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for good water in Professor Leeds’ standard of purity for river
water in the United States, ndmely, one part in one hundred
thousand.

After studying these analyses, I do not hesitate to ask you
to accept with me the opinions of the Citizens’ Committee on
the future water supply of the City of Philadelphia, who, in
a memorial to the Select and Common Councils of Philadel-
phia, dated November 30, 1886, says: “ We are satisfied
* * % that, although obhjections have been made to the
water of the Schuylkill, it is chemically as pure as those which
may be brought to the city from other points which are advo-
cated as sources of supply, ete.”

I also guote the opinion of Dr. Henry M. Chance, Civil
Engineer (who examined the subject at the request of the
Citizens’ Committee of 1886, on the future water supply of
Philadelphia), who, in a private letter to a member of the
Citizens’ Committee, dated July 27, 1886, says: *In regard
to the analyses, etc., I can only say, that as a whole they are
quite favorable to the Schuylkill water, and this I think would
be the judgment of any unbiased person.* In fact, the oppo-
nents of the Schuylkill find it necessary to repeatedly state
that the analyses very curiously have failed to show the objec-
tionable impurities, or words to that effect.”

As an illustration of the way in which these analyses have
been used to make the Schuylkill water seem dangerous, let
me call your attention to a feature in the argument of one of
its most serious opponents. The principal criteria of impurity
in chemical analysis of drinking water have been, as stated by
Professor Leeds (Report of Philadelphia Water Department
for 1885, page 388), the percentages of albuminoid ammonia,

* It is hand to understand how Professor Leeds could say, in a letter dated December
18, 1856, to Mr. Hollingsworth, attoruey for the South Mountain Water Company, and
which was read before the Water Committee of Councils on January 4, 1857 :

*The upper waters of the Delaware do not contain sewage in amount sutlicient to be
detected by analysis, and in this respect ditfer entirely from the Spring Garden and
Fairmount and Roxborough water.”
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of nitrous and nitric acid (or nitrites and nitrates), and of
chlorine. :

The Schuylkill water at Pheenixville is admitted to be an
exceptionally pure water; the water at the Roxborough and
Spring Garden pumping stations is said to be dangerously im-
pure. Professor Leeds, in a report dated March 15, 1836
{Report of Philadelphia Water Department for 1885, page
388), states that the latter are about of the same quality and
(same report, page 384) places the increase of albuminoid am-
monia at the Roxborough station over that at Pheenixville at
forty-four per cent., that of nitrous acid at four hundred per
cent., and that of chlorine at seven per cent. This sounds
startling at first, but loses some of its effect when we find that
these percentages are erroneously calculated upon the last
figures of a very small decimal. As a matter of fact the
amount of albuminoid ammonia at Pheenixville, according to
Professor Leeds’ analyses is 0.0097 parts per 100,000, or a
little less than one part in ten millions, while at Roxborough
it is 0.014 parts per 100,000, or a little less than one and a
half parts in ten millions! The figures at Pheenixville re-
present a percentage of one hundred thousandth (rodsss) of
one per cent., and those at at Roxborough only one and a half
hundred thousandth (r54i:s) of one per cent., an increase of
only one half of a hundred thousandth part (r,u5ss) of one
per cent., or a half a part in ten millions. This is a very dif-
ferent way of stating the case, a much less alarming way, and,
I believe, the fair way. Studying the figures for nitrous acid,
we find that, at Pheenixville, the water contains 0.00012 parts
per 100,000 or a little more than one part in 100,000,000,
while at Roxborough it is 0.0006 per 100,000, or six parts in
100,000,000. This represents a percentage of one millionth
part (toséqaa) of one per cent. of nitrous aeid at Pheenixville,
and six millionth parts (1aséuss) of one per cent. at Rox-
borough; an increase of only five millionth parts (1s0dsws) of
onc per cent., or five parts in a hundred millions. Of chlo-
rine there are found at Phoenixville a little over three tenth
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(i) parts per 100,000, or three ten-thousandths (1.i5) of one
per cent., while at Roxborough there are a little over five-tenth
(¥o) parts per hundred thousand, or five ten-thousandth (1s3ss)
of one per cent., an increase of only two ten-thonsandth (r3dss)
of one per cent.

I have gone over all the comparisons of Professor Leeds
in his reports, and find similar enormous differences between
the way he calculates his percentages and what seems to me
the just way to do it.

I will give you another illustration in regard to this matter.
If we were to suppose that albuminoid ammonia were as deadly
a poison as prussic acid, or that the Schuylkill water actually
contained as much prussic acid as it does albuminoid ammonia.
namely, one part in ten millions at Phewenixville, and one and
a half parts in ten millions at Roxborough, the first figures
wotld represent the presence of one grain of prussic acid,
or fifty grains of the officinal (two per cent.) dilute prussic
acid in 143 gallons of water. As the dose of the latter
is two or three minims, it will be seen that, in order to get an
ordinary medicinal dose of prussic acid a man would have to
drink 84 gallons of Schuylkill water at Phonixville, and 5.7
gallons at Roxborough, at one time. As this medicinal dose
is recommended by Professor Alfred Stillé. in his work on
** Therapeutics,” to be taken several timex a day, we can see
that, if the Schuylkill water contained as much strong prussic
acid as it does albuminoid ammonia, a patient would have to
drink 25 gallons of it a day at Phenixville. or 17 gallons a
day at Roxborough, before he could expect to get any good
from it.

I may go further, and state that, if the total amount of
albuminoid ammonia, nitrous acid (nitrites). and chlorine
found in the Schuylkill water at Roxborough were strong
prussic acid, one might with impunity drink a quart of it
several times a day. This is putting the matter extremely ;
for there is no evidenee whatever that thesc substances are
in themselves injurious to health.  On the contrary, whether
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found in drinking water or in beef tea, they are in themselves
perfectly harmless.

But this suggests an objection which may be raised by those
.who sce danger in Professor Leeds’ figures. They will say
that it is not the absolute quantity of these ingredients which
is dangerous, but the fact that they indicate the presence of
other dangerous matters. This is a pure assumption. Take
albuminoid ammonia, which is often cited as an evidence of
the presence of unoxidized sewage; it is not reliable at all;
for (as has been well shown by Charles Elkin in his book on
* Potable Water,”” London, 1880), ¢ it has been found in cer-
tain selected deep springs of undoubted purity as regards
freedom from animal contamination, that at certain seasons,
such as late autumn, and then especially when grass is abund-
ant, the organic matter accompanied by ammonia has largely
increased,” &c. And, again: “The organic matter of
sewage is of an albuminoid nature * * * * go, too, is
much of the soluble matter of vegetation albuminous, the com-
position of both albumens, animal and vegetable, being identi«
cal.  Ordinary herbage contains a considerable per centage of
albuminoids,”—and we must remember the fact that the
Schuylkill river is lined by wooded banks for a considerable
extensive territory, and that there is annually a deposit of a
very large number of leaves which leach, and the result of
their chemical changes comes down into the water.

And, again, speaking of the figures of Dr. Frankland, Pro-
fessor Wanklyn, and Dr. Tidy, Mr. Ekin says: “As giving
any indication, however, of the wholesomeness of a water, they
are useless, because both vegetable and animal organic matter
* * * yield organie carbon and nitrogen and albu-
minoid ammonia, and in proportions so nearly alike as to be
practically indistinguishable.  An excess of organic matter is
not necessarily an objectionable feature in a drinking water,
for many of what are confessed to be our best and purest sup-
plies frequently contain an excess of organic matter,” etc.
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To come to this side of the water, Professor William Ripley
Nichols,* of Boston, a student of this subject, says: ¢ The
amount of nitrogen as nitrites and nitrates does not bear any
direct ratio to the amount of organic matter originally present
in the water, although their compounds are generally taken as
indications of its previous existence,” etc.

As to the reliability of chemical analysis, in determining
the wholesomeness or unwholesomeness of drinking water, let
me quote the opinion of Professor Nichols: ¢ In the majority
of cases, chemical examination cannot be relied upon as giving
conclusive evidence as to the suitability of a water for drinking.
* * * If the water is grossly polluted, or is of excep-
tional purity, chemical examination can determine these facts ;
but, in a vast majority of cases, while chemistry may teach
something and aid in the decision, it cannot teach every-
thing, and it cannot decide.”” (Op. cit., page 303.) “Various
students of the matter of water-supply have formulated *stand-
ards’ which a water may not overpass. They are, however,
only of relative value. Moreover, different kimds of water
cannot be judged by the same standard—a fact that is often
lost sight of.” (Op. cit., pages 303, 304.) And in another
place he says: *Chemistry does not give us the means of
determining the amount of organic matter in water, or even
of determining, in all cases, whether it is of animal or vege-
table origin.” (Op. cit., page 299.) Similar conservative
opinions have been expressed by Professor Parkes in his
Manual of Practical Hygiene.*

Professors Mallet, Wormley, and Greene say (Report of
Water Department of Philadelphia for 1885, page 152): “In
the present state of chemical knowledge, it is only possible,
and will probably always remain but possible, to say after

* A Treatise on Iygiene and Public Health, Edited by Albert H. Buck, M. D. New
York. 1879. Vol. I, Art. “On Drinking Water and Public Water Supplies,” page 297,

* Parkes, Edmund A, M. D,, F. R. 8§, etc. A Manual of Practical Hygicne. Edited
by F. 8. B. Francois de Chaumont, M. D, F, R. §, etc. With an Appendix, etc., by
Frederick N, Owen, Civil and Sanitary Eugineer. 2 vols. New York, 1884, Vol 1.
Chap. I.
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an examination, that it (a water of intermediate character as
to purity) is comparatively more or less open to euspicion,
more or less likely to prove wholesome in use than some
other water which has been examined in the same way.”
And, again, ** 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.”

Again, Dr. Sell, Imperial Councillor in Berlin, in the re-
port of the Imperial Board of Health for 1881, presents a
masterly study of the methods of analysis of drinking water
all over the world, and calls attention to a number of sources
of error in them. The first is in regard to the solid residue
after evaporation. He gives the results for forty-one different
waters at temperatures of 100°, 140°, and 180° (Centigrade),
and states, as is apparent, that ‘“‘the figures differ so much,
that a comparison of the residue after evaporation, as obtained
at the different temperatures, is utterly worthless.”” He rejects
also the determination of the quantity of organic substances
by the difference in weight beween the evaporated residue be-
fore and after incineration, for the good reason that many
inorganic substances (as ammonia salts, alkaline chlorides,
carbonates, etc.) are driven off or destroyed by incineration.
And he plainly says, ““at the present day there does not exist
a single practicable method for a complete and reliable quanti-
tative determination of the organic constituents of water.”
(Page 363). And, again, after speaking of the generally-used
methods of Wanklyn, Chapman, and Smith, for determining
the presence of dangerous organic matter, and an improvement
upon it by Fleck, Scll says we must hesitate to draw conclu-
sions from them, “because our knowledge concerning the
nature of those substances which render the use of a water
dangerous to health, is still greatly in need of extension and
confirmation.”  Finally, Professor Leeds himself is perfectly
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aware of this fact, for he distinctly states (Report of Philadel-
phia Water Department for 1853, page 243):

« It may be supposed that the chemist should be able to
establish a natural and absolute standard of purity for drinking
water. But this is not possible.”

And, as an indication of his own opinion of the impossi-
bility of attributing variation in the chemical analysis of
drinking water to recognize sources of pollution, I would quote
hix statement (Report of Philadelphia Water Department for
1833, p. 241) in regard to the Schuylkill river, that, *While
the volume of polluting matter thrown into the river Schuyl-
kill does not vary greatly from season to season, the com-
ponents of the water vary immensely.” (Report of Philadel-
phia Water Department for 1883, page 241).

In other words, although the same quantities of polluting
material are thrown into the water from season to season, when
the analyses are made, they do not show up, on the contrary
the analyses present great discrepancies.

Before leaving this part of the subject I would like to refer
you again to the able report of Professors Mallet, Wormley,
and Greene, contained in the annual report of Colonel Ludlow
for the year 1885, as indicating the conclusions to be drawn from
a carcful chemical analysis of the Schuylkill water. These
gentlemen say, that in their analysis, ¢ There has been found
no inorganic or mineral substance, which, of itself and in the
qudntity present, can be considered in any way harmfu] or
seriously objectionable.  And, as regards organic matter
* * % this examination does not show the presence in
any of the samples of Philadelphia water of so large a pro-
portion of such matter as to be incompatible with the water
being normal and wholesome.”

So much in regard to the chemical analysis of the Schuyl-
kill water, in regard to which I willingly quote the words of
Professor Leeds, in the report already referred to: ¢ Were
the character of the Spring Garden water sought to be es-
tablished by the favorable analyses, it would rank very high,
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whilst if the desire were to vilify it, abundant damaging testi-
mony would be gathered from the list of maximum figures.”
(Page 137.) ‘

I trust I have not labored in vain in the attempt to show
how unjust it would be to admit that chemical analysis alone
could be used to condemn a given drinking water, but even if
we were to grant this unfair assumption to any one who might
be tempted to ‘“vilify ” the Schuylkill water, we need not
fear that the concession would prove disastrous, for a careful
study of the various analyses available indicates, as I have
shown above, that the Schuylkill river at what is assumed to
be its worst point, is in some important respects better than
the Delaware river at Point Pleasant, and even at the Water
Gap, and that in no respect does it fall below a proper
standard of wholesomeness.

As bearing upon the comparisons instituted between the
waters of the Schuylkill and Delaware rivers, the following
letter published in the Public Ledger, in December, 1885, is
of interest. Some of the gentlemen of the Committee have
probably seen it before : ’

“UrPER DELAWARE WATER NOT S0 VERY PURE.

“ MR. EpITOR.—It is generally supposed that the water of the Upper Delaware is purs
and free from the adulteration of other streams of less magnitude, from which it is pro-
posed to draw the future supply for this city.

“From personal observations, made between Stroudsburg and Port Jervis, at intervals
during the past fitteen years, T tind that there is a noticeable change in the condition of
the water, it being less pure than formerly.

“There are fifteen towns aud villages along the Dclaware above the Water Gap, the
most populous place being-the City of Port Jervis, where the drainage from not less than
two thousand dwelling-houses and industrial establishments passes into the river The
water is unpalatable, and is not used by those having access to it.  The route for a rail-
road along the river hetween Port Jervis and Stroudsbury has been surveyed, and in all
probability will be built in the near tuture. With it would come an increase in the
number of industrial establishments and other sources of pollution to the river, which
the City of Philadelphia could not prevent. During the months of July and August
thousands of female shad, which expire after spawning, tfloat down the river,and during
the past summer I siw the shores in places lined with their bodies in various stages of
decomposition,

“Although to the eye the water of the upper Delaware is usually quite clear and trans-
parent, it is, perhaps, not much purer than other propused sources of supply nearer
home. J. ALK

“ PHILADELPHIA, December 9, 1886,
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Now, having gone somewhat over the matter of chemical
analysis, I want to call your attention to another test of the
wholesomeness of the water, which is of much more conse-
quence, and which may enable one to decide whether he will
Jjoin himself to those who have a good opinion of the water of
the Schuylkill river, or whether he will join himself to those
who will vilify it. And this is the test of experience. This,
after all, is the crucial test. When it is applied to the water
supply of Philadelphia, we find that, in spite of many obvious
defects in regard to sewerage and surface cleansing in Phila-
delphia, in spite of great vicissitudes of climate, this city is
the healthiest in the whole world. Colonel George E. War-
ing, in the eighteenth volume of the United States Census Re-
port for 1880, says: “The salubrity of Philadelphia is ex-
ceptional, the mortality being one to every thousand persons
less than that of London, two to every thousand persons less
than that of Paris, and seven to every thousand persons less
than that of New York.”

And he adds later: *If a proper system for the removal of
houselold wastes could be extended to all parts of the City of
Philadelphia, it might reasonably be hoped that there would
thereby be secured a lower death rate, even much lower than
that of any other city of the world.” :

The authority on which I make that statement is an edi-
torial in the Philadelphia Ledger of November 15, 1886.

I have myself made some tables in regard to the health of
Philadelphia as compared with other large cities, and the result
has been to confirm entirely the opinion of Colonel Waring,
and I believe now that he was justified in saying that Phila-
delphia is the best in healthfulness of any city in the world that
approaches it in size. It is a curious fact that London, that is
supposed to be the only city that is any more healthy than
Philadelphia, is a city in which the complaints in regard to the
water supply are more sevious and more frequent than they are
in Philadelphia.
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I have prepared a table of the death rates in a number of
large cities, taking three weeks which happened to be reported
in a medical journal which has just come to hand as I am
writing, and not selecting them from a larger number for any
reason whatever.

This report (in the British Medical Journal of November
27, 1886) I have had to supplement from the report of-the
Board of Health of Philadelphia, because it contains the death
rate for only one of the three weeks. With this completed,
we find the following to be the order of healthfulness as deduced
from the death rates:

Death rates for weeks ending at dates stated :

City. i Nov.6. ' Nov. 13. : Nov. 20. | Average.
LoDAOD......comvriiiiiitire e s e e 16.7 17.9 | 174 17.3
Belfast...couuiiiiiiiiiiiieceresmnennenne ciniene . . 17:4 20.9 19.7 193
Philadelphi. ... 21.2 ‘ 19.2 18.9 10.8
*Vienna tereneteetastenaasnnas 189 | 225 e 20.7
Liverpool 198 23.8 l 20.5 214
Edinburg..oinienninnnn . 24.7 1.0 ) 194 21.7
FPATIS s e 21.1 22.1 22.3 218
* Berlin v 228 29 22 | 223
*3t, Petersburg. 229 23.4 222 | 22N
Dublin .... 214 25.4 229 232
GaSZOW e 240 233 237 ' w37
FLECUSuitiercirit s e Co232 21.7 21 | 240
Manchester. oo i 245 | 231 244 : 240
#New YorKooeoeennnnnannns 261 0 4.7 243 ‘ 25.0

* Dates ll‘)irexacl: said to be “recently” in the repnr;;m-ﬂ;;l.
+ Leeds has been put in because Professor Leeds has recently cited itas baving a water
supply which was up to bis standard.
From this table it will be seen that the death rate in Phila-
delphiu is lower than that of any city of its size in the world,
except London.*

* The Public Ledger (of Philadelphia), January & 1887, contains the following editorial :
“MUCH IT IS TO BE REGRETTED that people who might he of service to Philadelphia
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Those who argue that the water supplied to Philadelphia is
unwholesome ought to be able to demonstrate that its damage
to health is more than compensated by Philadelphia’s superi-
ority (over Paris, for example) in the salubrity of its climate,
the cleanliness of its streets, the perfectness of its system of
sewerage, but I have never seen this attempted.

Another interesting point in regard to the health of the
city, which I have had in view for some time, is that of the
relative ages at which deaths occur in Philadelphia; and as
bearing upon the uestion we are discussing, I find, on investi-
gation, that therc were:

In 1884, deaths over sixty years, 3,852,  Total deaths, 19.999, Ratio, 1:5,
In 1885, “ “ " ‘4,20, “ “ 21,392, ‘15,
In 1586, “ “ “ “ 4,008, “ “ 20,005. “ 1:5.

We find from this table a remarkable evenness in the num-
ber of deaths in the City of Philadelphia, and that one out of
every five, or twenty per cent., is of those who live to the age
of sixty and over, which is certainly a most remarkable
longevity.

In conclusion, then, I venture to assert that there is no
good evidence whatever that the water of the Schuylkill is
unfit for drinking purposes, whether we consider the uestion
from a theoretical or from a practical standpoint.  The test of
chemistry, and the test of experience—the crucial test—both
seem to demonstrate that it is perfectly wholesome.

There remains, of the questions proposed for discussion in
the beginning of this paper, only that of the likelihood that
the Schuylkill water will soon become dangerous to the health
of the citizens of Philadelphia.  We have already scen that
there is no good ground for asserting that this water is now

in improving our water system will persist in treating the present supply troia the
Schuylkill as though it was 2o polluted by sewage as to be dangerous to health, That is
not the fact, as the health reports prove,  The case in favor of the healthfulpess of the
Schaylkill water, as made out by the general returns of mortality and of the diseases
which cuxe death, is strengthened by the special report, which shows that the distiict
where typhoid fever lately prevailed is supplied from the Delaware river. Nobody is
likely to abject to improvements ia our water system, but unwarranted statements at
the outset of the argument provoke dispute that retards consideration of the main
issue.”
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unwholesome, and it may be confidently believed that with the
completion of the intercepting sewer from Manayunk to below
Fairmount dam. and the enforcement of the rights of the ¢ity
against pollution of the river beyond the city limits, there
need be no fear that the Schuylkill water will ever become
unfit to drink. The duty of the city to minimize the quantity
of ohjectionable matter which might find its way into the river
within the city limits, by the construction of proper sewers,
is one which should be, and doubtless will be, speedily per-
formed ;* and no less should it enforce its rights against all
who would wantonly or carelessly pollute the river above the
citv. The first of these duties, the protection of the river,

* The Public Ledger (of Purraprreiia), March 3, 1886, contains the following
interesting letter from Col. Charles H. Banes:

INTERCEPTING SEWER DIsCUSSION.
For the Public Ledger.

Mz. EpiTor:—The controversy about the intercepting sewer lcads me to otfer for
the information of your readers a few thoughts in reference to the origin and purpose
of its construction.

When Iintraduced the ordinance in Councils to commence the intercepting sewer it
was after full consideration of the vurious recommendations of the ten years preceding
by the Park Commission and Boand of Experts, and after personal consultation with
scientific men and engineers. Action was not bused upou the principle that a sewer of
moderate size would remedy all the evils of our present water supply, but that it should
constitute a vital part of a comprehensive plan, incomplete except upon its adoption as
an enltirety, .

1. Prevent pollution of the Schuylkill from sewage at all times, except during periods
of freshet and turbid water, by a moderate sized sewer.

2. Complete storage reservoirs at Cambria and East Park, capable of holding twelve
days' supply for the entire city.

3. As in times of freshet no sewer could preserve the River Schuylkill from the con-
taminations of surface drainage and freshets, stop all pumping and draw from the
storage basins,

4. After having prevented the pollution of the stream by our own citizens, the city,
as the sole owner of the river within its corporate limits, should proceed to enforce its
riparian rights in the courts against those otfenders in localities above Flat Rock dam.
There ave 1 number of precedents for such action, and guite recently by an individual
against Rochester.

This general plan faithfully carried out will give the city a suflicient supply of good
wuter for titty years, With reference to other sources of supply, unless from lakes, the
samie contingencies in reference to pollution may arise. If, after the expenditure of a
Lurge sum, the water is brought from the Upper Delaware, what guarantee would the
city have that enterprise and population would avoid lining the banks of the river with
towns and factories? To-day, with engineering skill, a moderate sum of money and the
enforcement of riparian rights, the city would be in a better position fur a good supply
of pure water than it can attain through any plan thus far presented.

CHARLES H. BaNEs.
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will be, to a great extent, accomplished when the intercepting
sewer is finished, and this work ought ‘to be pushed energetic-
ally to completion. The second duty is not impossible of
performance, as was asserted on January 13, 1887, before the
Water Committee of Councils, by Furman Sheppard, Esq.,
Attorney for the South Mountain Water Company. Nor do
I believe that it will be at all difficult whenever the city makes
up its mind to it.

You will understand that I speak with great deference on
this subject. I give a layman’s opinion, but I have been at
some pains to make up my mind in regard to it, especially
after hearing the positive statement that there was no law
which the City of Philadelphia could invoke to protect the
Schuylkill river from pollution. The City of Philadelphia
will find natural allies in the inhabitants of the Schuylkill
valley everywhere, because the nearer they are to any source
of pollution the greater will he their own danger from it. And,
even if the dictates of common sense do not compel them to
keep their own part of the stream pure, the dictates of com-
mon law will.

In spite of assertions to the tontrary, I helieve that there
need be no doubt at all in regard to this matter.

I have conferred with some friends of mine versed in the
law, and they have assured me that that is a safe statement to
make. I have also had the pleasure of going over the very
able charge of Judge Thayer to a jury trying the case of the
Conimonwealth of Pennsylvania against Soulas et al. for pol-
luting the Schuylkill river (Report of Philadelphia Water De-
partment for 1884, pages 59-60). On this occasion Judge
Thayer said: ¢ Now, it is very old and well-settled law,. that
to pollute a public stream is to maintain a comnmon nuisance.
It is not only a public injury, but it is a crime, a crime for
which those who perpetrate it are answerable in a tribunal of
criminal  jurisdiction.  An Act of Assembly forbids and
punishes as crimes all common or public nuisances; and I
know of no public nuizance more serious in its evil effects, and

48
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more obnoxious to the denunciation of the law, than to corrupt
and poison a public stream from which large numbers of people
obtain their drinking water.”

After hearing Judge Thayer’'s charge in the case referred
to, the jury found the defendants guilty without leaving the
Jjury-box.

The whole subject of legal protection of drinking water
against pollution has been elaborately discussed in a pamphlet
by Wm. Wilkins Carr, Esq., of the Philadelphia Bar,* who,
as Master appointed by the Court to decide in the case of the
City of Philadelphia vs. Carmany, et al., ordered the abate-
ment of a nuisance, consisting in the emptying of mill refuse
in Gorgas Run, a small tributary of the Wissahickon creek.
The mill was situated about five miles above the Belmont
Pumping Station, six miles above the Spring Garden Pump-
ing Station, and about eight miles above the Fairmount
Pumping Station.

From these documents, it is easy to see that the city has
abundant legal protection against pollution of the river within
or above the city limits, which will be enforced by the Courts
upon proper action being broukht by the city. In some cases
heretofore the city authorities have shown an unwillingness to
prosccute offenders against the rights of the city, but, when-
ever they choose, they can obtain the conviction of any or all
of them.

The case of the City vs. Carmany, et. al., is a striking illus-
tration of the extent to which a mere suspicion of pollution
may be used to prevent the admission to the drinking water of
anything which could injure its wholesomeness.

This comprises, I think, the reasons why the Schuylkill
river is a proper source of water supply for the City of Phila-
delphia for the present, and for any reasonable time in the
future, and if you can recall the points of the argument I
think you will agree with me.  In the first place, the argument

*The Legal Protection of the Present Water Supply for Philil:lphia. Philadelphia,
1856,
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is that there is plenty of water in the river now, and there is
every reason to believe there will be plenty of water in the
river for a long time to come to supply all the needs of the
city, and that there is sufficient pumping capacity to supply
the city now and in 1910. I have also shown that, as to the
storage capacity of the city, the reservoirs now in use, and
those not completed, but which should be and I trust will be
shortly completed, will furnish abundant storage capacity for
the city at present, and if others are needed before 1910 they
can be constructed.

In the second place, with regard to the quality of the water,
I have tried to show that the objections founded upon chemical
analyses are not well founded, and for two reasons. First,
chemical analyses are not reliable, as is, I think, frankly ad-
mitted by all students of the subject; and again, if it be
conceded that chemical analysis is the true and reliable means
of testing drinking water, then, by the very analyses which
have been made in this case, I have shown that the Schuylkill
river makes a good showing and the Delaware river makes a
bad showing, and that the water of the Schuylkill is not ex-
ceeded in purity by the water of the Delaware river either at
Point Pleasant or at the Delaware Water Gap.

So much for the present. As to the future, I say, with
great deference to the opinions of the other side, having heard
those opinions, and attaching to them all the importance they
deserve, that putting them alongside of other opinions of gen-
tlemen of equal ability and responsibility, I have come to the
conclusion that there is no difficulty in preventing any pollu-
lution of the Schuylkill river either within or without the city
limits. For all these reasons I think I am justified in saying
that the Schuylkill river is the proper source of the Future
Water Supply of the City of Philadelphia.
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APPENDIX K.

Extract from proceedings of thc Water Committee at a
meeting held in Select Council Chamber on the evening of
January 13, 1887,

ADDRESS OF DR. J. CHESTON MORRIS.

MR. CHAIRMAN AND GENTLEMEN :—I feel very awkward
at being placed in the position of responding to this invitation.
I fully expected that the Chairman of our Committee, Mr. P.
C. Garrett, would have been here this evening to state more
fully the feeling of our Committee than I can possibly do. I
may say, however, that our position is simply this: A meeting
of some of the citizens of Philadelphia was held in Parlor C
of the Continental Hotel last spring, to consider the question
of the water supply of the City of Philadelphia; and at that
meeting a Committee was appointed to investigate the whole
subject, and report to a future meeting of citizens. That
Commiittee drew up a memorial, which they presented to Coun-
cils, asking that they might be heard before anything further
was done in regard to the future water supply of the City of
Philadelphia; and in consequence there are some of us here
to-night ready to state what we think and to give some reasons
for the faith that is in us.

At the last meeting of this Committee, Mr. Hollingsworth
stated the position of the South Mountain Water Company ;
and he handed in a Citizens’ Memorial to the Select and
Common Councils of the City of Philadelphia—on which
occasion I said that the memorial was such, in the main, as I
thought most of us could sign without any difficulty, and that
there were only some little expressions in it which we would
rather have qualified before putting our signatures to it. I
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also said that I had no doubt at all but that a large majority
of those who had signed it were of just the same views as those
which I express now. For instance, this memorial says. ¢ the
water supply is not satisfactory and such as the citizens have
a right to receive.”” That is what we feel. We feel that the
water supply can be, and ought to be, improved; and that
this is necessary to the best interests of the City of Philadel-
phia.

Then the memorial goes on: ** We are not satisfied to accept
the opinions of those who deem the present source all-sufficient
for our needs, and we desire to express our views on the sub-
ject.”  The language used there is “ the present source.”” I
think that language ought to be corrected, so as to read * the
present sources,”’ because we are deriving our present water
supply not only from the Schuylkill, but also from the Dela-
ware, and we have thus an opportunity of comparing the
results of their use; and the consequence is that the com-
plaints in the newspapers, as to the quality of the water sup-
plied, come mainly from those whose source of supply is the
river Delaware.

Then the memorial goes on to say: “ We recognize the
value of the extensive surveys just completed in behalf of the
city. Information so impartially compiled from such high
authority, and the subject so exhaustively and carefully con-
sidered, undoubtedly furnish data for prompt action.” But
these surveys, and the information so impartially compiled.
and from such high authority, when we come to examine the
whole subject, amount to nothing. You will find that even
Colonel Ludlow does not express himself unqualifiedly as to
the abandonment of the Schuylkill. On the contrary, he
maintains that the Schuylkill, at Pheenixville, is a phenome-
nally pure stream : that it is originally a good water, and that
it can, and ought to, be kept so.

Then this memorial says: “No city should cling to a
source of water supply that of necessity cannot be protected
from polluting agencies.” I shall refer to this later on.
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Again: “The effects of sewage, chemicals, dye stuffs, wool-
washings, cemeteries, etc., do not require comment.” Of
course they do not; they ought all to be kept out, and there
is law enough to.keep them out now. All that is necessary is
the enforcement of the law. In order to enforce it we must
go into court. But if we go into court to enforce the law, we
must do so with clean hands. We must show first that we
have done all that we can do as a city to keep the water clean.
The right of the city to a pure and abundant water supply
has been well asserted, and I need not go into that any more
than into the financial part of the question, of which others
are better qualified than I to speak. The final sentence of
the memorial is this: ‘“ We respectfully urge that the recom-
mendation of the final survey now before you be promptly
considered, and such action taken as will give the desired
relief.” I do not know whether I would not be willing to
sign that, as I have no doubt many of the gentlemen have
done, with the understanding that the recommendations of the
final surveys should be promptly considered. It does not say
that such recommendations should necessarily be adopted. I
would sign that paper for the consideration of those recom-
mendations myself. And I also know that Colonel Ludlow
says that the Schuylkill is a very good source of supply, and,
in his last report, that it is an open question as to what we
shall do about that.

We only desire that the City of Philadelphia should have
the best possible supply, and we honestly think that the plan
which we recommend is a better one than that which has been
offered to this Committee by the South Mountain Water
Company.

Mr. Hollingsworth made one statement at the last meeting,
to which I desire to present a counter statement. This state-
ment was that the supply of water in the Schuylkill is dimin-
ishing. I have it from the authority of Mr. Edwin F. Smith,
the chief engineer in charge of the Schu#kill Navigation
Company for the Philadelphia and Reading Railroad Company,

o
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that the water supply of the Schuylkill river has not dimin-
ished ; that there is as much water there now as there was at
any other time; and I think it eminently natural that there
should be. Whether there are more or fewer persons living on
a stream does not make that stream any greater or less in its
flow of water. The processes of civilization have gone on in
the valley of the river Seine for fifteen hundred years without
any diminution in its supply. The processes of civilization
have gone on in the valley of the Tiber for twenty-five hundred
years without lessening its quantity. Therefore, I donot think
the river Schuylkill is likely to fail us, especially as Mr. Smith,
who has watched the river carefully for many years, and is the
. authority on the subject, tells us there is no diminution what-
ever. v

Now, then, as to the quality of this Schuylkill water. The
statement was also made by Mr. Hollingsworth, at the last
meeting of this Committee, on the authority of Dr. Albert R.
Lecds (and Mr. Hollingsworth read a letter from Dr. Leeds to
that effect), that the upper waters of the Delaware do not con-
tain sewage in amount sufficient to be detected by analysis, and
in this respect differ entirely from the Spring Garden and
Fairmount and Roxborough water. In response to that, I
would refer to Professor Leeds’ own statement in the Report
of the Water Department for 1884, in which he gives the re-
sults of his own analyses, showing that the Delaware river at
Byram is very little, if any, better than the Schuylkill at
Roxborough, and the difference between the Delaware at Byram
and at the Water Gap is very little more, so that he has clearly
stated in this letter read by Mr. Hollingsworth, a very different
thing from the figures published in his report for 1834.

With regard to the other tables submitted in a letter from
Dr. Cresson, as to the presence of ammonia in the Schuylkill
water, am I right in saying that the first contains free ammonia,
and the second albuminoid ammonia, or the nitrites ?

Mr. Hollingsworth. The first contains free ammonia, and
the second chlorine.
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Dr. Morris. The tables were not 30 headed in the copy I had.
I could not, therefore, compare them with others as if they had
been. One thing is plain to anybody who glances over the tables
published in the reports of the Department, and that is, that at
times this water of the Schuylkill has been what Colonel Ludlow
calls it, a phenomenally pure water, and that at times the water
has been foul. In other words, the river is pure, is good, but
is liable, as other streams would be, to pollution, and should
be protected against that pollution. Can it be so protected ?
The law is abundant for it. The decisions that have been ren-
dered say so, and all that is necessary is to enforce the law.
I do not wish to trench on the legal branch of the subject,
which is out of my province, but would only refer to the pam-
phlet of Mr. Wilkins Carr, showing the condition of the law
and the rights of riparian owners.

Mr. Hollingsworth. The only natural conclusion from that
pamphlet was, that there were no adequate means of protec-
tion from contamination.

Dr. Morris. I read that very differently: that, on the con-
trary, the only thing necessary is to enforce the law.

I advocate the Schuylkill as a better original source of
supply than the Delaware from the quality of the water in the
first place. This Schuylkill water, as Professor Cresson has
so eloquently described in his pamphlet, has gone through a
process of purification which renders it, at Pheenixville and
at Flat Rock Dam, a phenomenally pure stream. Further on
it is liable to more or less pollution. That pollution should be
prevented, and can be prevented, and I think it lies with you,
gentlemen, as representing the power of the City of Phila-
delphia, to prevent it. I advocate the Schuylkill, as a source
of supply, for the reasons given in a paper read by me before
the State Board of Health in May last, and printed in the
Annals of Health for December, copies of which have been
sent to the Chief Engineer of the Water Department for the
use of this Committee. I also advocate it from a comparison
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of the analyses of both the Schuylkill and Delaware, so fre-
quently made and published in the Department Reports.

In prosecuting the study of the improvement of the water sup-
ply of Philadelphia, two points are to be considered. The first,
is tmmediate need, and the second, the future need of the City.
They should be considered first, separately, then together.
Our present supply is sometimes deficient in quantity in the sum-
mer months, and its quality is below what it might and should
be. The immediate construction of large subsiding reservoirs
will remedy the quality to a great extent, and also insure a
somewhat better supply. This statement has been controverted
by Mr. Hollingsworth, but there is no doubt, to my mind, that
a large proportion of the impurity in the water is of a more
or less solid character, and that subsidence will correct that.
There is a large amount of foul sewage which is allowed to
escape into it in the neighborhood of the Wissahickon and
along the Fairmount pool, which might very easily be kept
out, and ought to be kept out. That can be done.

By the way, I want to call attention to one statement of
Professor Leeds, viz.: ¢ That every day during the ordinary
flow of the Schuylkill river there passes the intake of the
Spring Garden Pumping Station nearly one-half ton of sew-
age.” Iam glad it passes by. I hope it does not all go in
there.

That amount is taken, I suppose, as the whole amount
represented by the figures of the analysis of the river at that
point ; and unless we take in the whole of it, we should not be
able to get that amount in there. However, we ought not to
get any of it in there. I have no hesitation in saying that.
It can be kept out, and should be kept out.

Immediate construction of large subsiding reservoirs will
then remedy the quality to a great extent. I do not say
wholly ; and also insure a somewhat better water supply as to
quantity.

But experience has shown that with the water used for the
purposes of navigation there is not sufficient, at times of very
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low water, to use extensively for pumping by water power and
for navigation, especially if this pumping be done from the
Fairmount pool, and for navigation. The continual increase
of pumping by steam, as shown by the reports, is made at a
great increase of expense, probably, of at least five to one. In
comparing the cost of different plans this important element
should be borne in mind. We are told that only one-tenth
of the whole supply of 200,000,000 per diem, which will be
needed 40 or 50 years hence, can be raised by water power
as used at present, and the rest must be raised by steam or
gravity. We are more concerned with what can be done now,
or in the course of a few years; and more than this, I submit,
can be accomplished by the use of the Schuylkill Navigation
Company’s rights to water power, namely : by constructing a
canal (as proposed by Mr. E. F. Smith) to take water above Flat
Rock dam to a point near the Wissahickon Park drive, and
erecting there suitable turbines. A large part of the present
daily needed supply can thus be raised at a minimum cost.
This work would not take long to accomplish, and would give
water free from any contamination affecting Fairmount pool.
If this contamination was gotten rid of the water could
again be used there as at present, effecting thus another saving
in the amount which would have to be pumped by steam or
possibly obtained by gravity from another source. I would,
therefore, advocate such a step from motives of economy.
There is no hesitation, doubt, or discordance in the testimony
as to the natural and usual purity of the water supply from
the Schuylkill as at Pheenixville or Flat Rock dam. There
_is no doubt that pumping works, and a short canal or aqueduct
“conld be erected as indicated as soon as the reservoirs (East Park
and Cambria) could possibly be ready for use. These latter are
now in process of construction and needful at any rate under
any system, and need not therefore be discussed. But how to
get possession of the works of the Schuylkill Navigation Com-
pany—what will they cost, and what will they be worth to the
city? The present market value of the $13,000,000 securities
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of the Schuylkill Navigation Company is less than $6,000,000.
Among its properties are reservoirs containing, alone, water
enough for six weeks' supply of the City of Philadelphia.
That is to say, suppose there was not a drop of water flowing
over the dam at Fairmount, there would be water enough which
could be brought down from the reservoirs now in possession
of the Schuylkill Navigation Company to supply the city for
six weeks—pure water and good water. Has a drought ever
been known to last anything like that length of time? What
doubt, therefore, can there be that these reservoirs even, as
now constructed, besides others, the sites for which are
controlled by them, would be capable of supplying all our
needs ?

I have no doubt the objection will be made by Mr. Hol-
lingsworth that we should get water soiled by impurities from
the towns above us. But this is not the fact. When the
water from these reservoirs is now let down for the purposes
of navigation, you can immediately see the change produced
by the flow, as the pure water comes down from above, and
~displaces the less pure water below. The towns above, too,
are naturally interested most vitally in keeping the stream
from which they must obtain their supply pure, and would
co-operate with us. Sewage has been utilized and made
profitable elsewhere, and there is no reason why it should not
be done here. Even the manufacturing interests, at first op-
posed to such movements, have found from their own increased
profits resulting from the enforcement of legislation compelling
them to utilize their waste products, good reason to acquiesce
in and sustain such enforcement. I noticed this the other day
in reading the life of the late Sir Robert Christison, of Edin-
burgh, Scotland. Then, again, we must remember that the
very freshets, which bring down so much mud, and spoil the
appearance of the water tor the time being, are in reality
beneficial.  They scour out and cleanse, and remove from the
river much of the refuse and offal and objectionable matter
which Mr. Hollingsworth refers to as coming from the valley
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of the Schuylkill, but which comes mainly from the mills near
Manayunk—Ileaving the dams and reaches of the river clean,
fresh, and sweet. What we want is to have a sufficient
amount of water stored in the reservoirs of the city and else-
where to enable us to use that stored water during the time
that the river is undergoing this scouring process. After
that-we can use the river, and obtain from it a perfectly good
water supply for the city.

All these dams, reservoirs, and other property of the
Schuylkill Navigation Company could then be had for
$6,000,000. The alteration required to adapt them better
for purposes of a water conduit, including construction of
new reaches of canal, paving and lining the sides, could be
made, I am informed by competent engineering author-
ity, for $2,500,000 more, making a total cost to the city of
$8,600,000. The annual expenses of maintenance, obtained
from official sources, are about $75,000. It will thus be seen,
therefore, at a glance, how favorably this scheme would com-
pare financially with the Delaware aqueduct schemes.

If it was wise policy for the City, in 1819, to pay the
Schuylkill Navigation Company $150,000, and to erect and
maintain for the latter the Fairmount dam, for the sake of
the rights thus acquired, and I have never heard its wis-
dom questioned, it is admitted, although wé have not taken
the best possible care, or made the best possible use of them,
would it not be equally wise policy now to obtain control of
all the dams, reservoirs, water-rights and privileges of the
company at far less than the cost of their construction to-day ?
Nor would their usefulness diminish as time rolls on. They
could be, and would become forever, an integral and useful
part of our water system, whatever unforseen changes time
may bring.

If we compare the above cost with that of the Perkiomen
gravity supplv, as given in Colonel Ludlow’s report, we find
that an aqueduct from Schwenksville would cost $6,500,000
for a gravity supply of 210,000,000 gallons daily. But this
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water is not so good as that from the Upper Perkiomen, to
obtain which by gravity from Green Lane would cost a little
over $7,000,000. A very good supply by gravity could thus
be had; if found insufficient, it could be supplemented by a
short extension into the Upper Tohickon region at a cost of
$1,500,000 more. Or, if thought better, the aqueduct could
be continued so a8 to bring water from the Aquanchicola -and
Upper Lehigh, at a further expense of $5,000,000. Either
of these plans, looking to the ultimate supply of the City, are
far less expensive, in the first place, than the Delaware Byram
mixed pumping and gravity scheme, to say nothing of its
extension to the Upper Delaware, and to say nothing of the
quality, as shown by the analyses of these sources. Another
question is raised as to the probable pollution of these sources
of supply, and which can be best protected from them. We
hear much of the 250,000 persons living in the Schuylkill
Valley, and the sparse population of that of the Delaware.
Is the country there so bad that there is no likelihood of the
hum of industry being heard there? Which of us can go
along the valley of the Lehigh and see the improvements going
on there—can see the life and stir without being convinced of
the contrary ? Then, again, the coal mining industries in the
Schuylkill Valley have reached their probable maximum, the
acid water which results passes, as Dr. Cresson describes, over
the limestone bed of the Schuylkill, at and near Reading, is
there neutralized and freed from its impurities. The mining
industries of the Lehigh are comparatively in their infancy,
and where is the bed of limestone to purify’the Delaware in its
flow over it?

Then again we have heard much, and often, of the legal
difficulties in the way of policing the Schuylkill and prevent-
ing its contamination by sewage or other pollution. Well, how
much easier is this going to be in the case of the much longer
Delaware? And how about the towns there? And if this
would be so difficult when the whole stream lies under the
control of one State, how much less would the difficulty be
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when the rights and jealousies of three sovereign States are
involved? I think this latter part of the problem has not
been sufficiently noticed.

And now I want to call your attention to another point.
We have our rights, as riparian owners, to take our water sup-
ply from the Schuylkill, and as long as we do so, we can main-
tain those rights as against any one who might soil or make
foul that water supply. But what will become of those rights
if we abandon such use ? Will not the Schuylkill become *“an
open sewer ?””  And which of us can calmly contemplate such
aresult? Which of us would like to walk, ride, or drive in
our beautiful Park to inhale pestilential vapors from Fairmount
Dam? Or which of us can estimate the effect of such mias-
mata on the health of the City at large? London allowed
the fouling of the Thames to go on until it became wellnigh
impossible to remedy it. Let us beware how we allow a similar
fate to overtake our beautiful Schuylkill.

But, says Mr. Hollingsworth, ¢ the river is the natural drain
of the Schuylkill valley.”” Certainly, that is true; most rivers
are the natural drain of their valleys. I do not know of any -
river that ig not. But there is no occasion or necessity what-
ever to allow sewage and garbage and manufacturing refuse,
or anything of that sort, to flow into it any more than into
any other river—the Delaware for instance, and I have just
shown which of the two can be more easily protected. Steps
should, I think, be immediately taken to accomplish this be-
fore it becomes too late, as in the case of the Thames.

Another point is the disadvantage of deep reservoirs and
long aqueduct systems. The impounded water is liable to be-
come loaded with low forms of growth, and the waters of the
Croton and the Cochituate have not improved under the pro-
cess. If you draw water from the spigots in Boston you will
find that there is ‘“ an ancient and a fish-like smell” about it.
If you try the water in New York, you will find that it is not
as good as our much abused but sweet Schuylkill water. If,
however, you go to St. Louis, you will find that the water is



392 ADDRESS OF DR. J. CHESTON MORRIS.

white, almost milky, but pure and wholesome. It is obtained
from what? Not deep reservoirs and long aqueducts, but from
the stream of the Mississippi. A large stream is, as Colonel
Ludlow acknowledged, the best source of supply for a city.

I would therefore, on behalf of our Citizens’ Committee,
urge the continued use of the Schuylkill as our main source
of water supply, and suggest the above means by which its
quality and availability may be improved.

I also submit a plan of the canals and reservoirs of the
Schuylkill Navigation Company, prepared by, and belonging
to, Mr. E. F. Smith, who has kindly permitted its use by our
Committee. This shows the six weeks’ supply contained in
the reservoirg, etc., of the Company.
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