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TWENTY-THIRD ANNUAL REPORT

OF THE

DEPARTMENT OF PUBLIC WORKS

GEORGE R. STEARNS, Director

Philadelphia, January 3, 1910.

Hox. Joux E. Revnury,
Mayor of Philadelphia.

Dear Sir:—1 have the honor to submit herewith the
report of the operations of the Department of Public
Works for the year ending December 31, 1909—the
Twenty-third Annual Report.

The exhaustive reports of the Chicfs of the several
Burcaus comprising this Department, which are attached
hereto, will give you all the details of operations, ete.

The net amount of money available during the year was
$18.903,565.76, of which $11,303.202.29 was derived
from loans and $7,600,363. 17 from direct taxation.

The  expenditures  during  the  year aggregated
$10,274.842.04, of which $5,657,988.%3 was for main-
tenance and ceurrent expenses and $4,616,353.31 for ex-
tensions and improvements,

The total receipts were $4,703.720.91) an inercase over
1903 of $194,562.91, this inercase being due to the effi-
cient methods reeently established in the Bureau of Water
in the work of inspecting and colleeting.

Appropria-
tions.

Expenditﬁres.

Recelpts.

o



Bureau of Gas.

The report of the Chief Inspector of Meters shows the
close supervision that is exercised over the inspection of
meters and the tests of the quality of gas furnished to
the citizens of this City.

Complaints. ~ The complaints against the service rendered by The
United Gas Improvement Company (lessees of the Phila-
delphia Gas Works) have been reduced to an infinitesimal
number.

Photemetri-  Daily photometrical tests continue to be made of the gas
furnished at the Gas Testing Stations, with the following
results:

Month. Candle Power.
January ..... e e e, 22.53
February ................ i e Cereens 22.51
March ...ttt i i i i it 22.57
April ot i i e i i 22.60
May ..ovevrenennnnnanns teeseraceens [ - 6 §
JUune ... i i i e 22.59
July ..... Crereesananan Ceereiiitetacieieteninane 22.57
August ......... et Cerieeteeaea 22.58
September .............. Ceraee 1
October ...........cooune. Ceerieeeieieeaaaaeae. 2261
November ........cccvcvvunnn e 22.61
December .....uiiiiiiiieiniaiiraneiitiantianas o 22,78
Maximum monthly average...... Cereereaies 22.78
Minimum monthly average........ccooiivenian.n 22.51
Chemical The chemical tests for impurities resulted as follows:
Carbon dioxide ................ Ceeaaen e 2.50%

INluminants .....ccccuene Ceereeieieaeen ceeesa.. 1020

OXygen .....cooveevannns .90

Carbon Monoxide ............... certeeereeeneaas 2560

Methane ................ Ceereeeeaeaaes Cieeeen 23.10

Hydrogen ......... Ceieeeeaes Crereaeaaes ceee.. 3490

Nitrogen ........ cererereansvens Ceeereerieaaae 2.80
100.00%



Bureau of Lighting.

The total appropriation to this Burcau during 1909 APPropria-

was $492,195.00, of which amount $491,830.89 was ex-
pended and the balance, $344.11) merged into the City
Treasury.
| The following table shows the total number of lamps  Lames o
| maintained and under supervision of the Bureau during

1909; also, statement of expenditures:



T

- : 1907. ’ 1908. 1909.
5 - 5 B 9 R
o 53 o 5% o 58
83 =1 E 2 =1 E a B >
| 2§ g g e g g
. Es 22 | Es 24 EE 24
A &) } z o z o
Gas lamps maintained by the United Gas Improvement Company.—.. 22,313 | i 22,913 ‘ ............. 22,940
Gasoline lamps ...__ o 11,432 | $380,053 25 ' 16,017 | $120,806 81 | 16,017 | $180,029 36
Gas lamps supplied by the Northern Liberties Gas Company-....__._ 73 1,474 56 73 1 1,474 56 2 1,454 40Q
| ! |
Gas lamps maintained by the Burcau of Correction ... ... | .22 U P, ' L 231
Salarles and office expenses [ 10,267 38 ‘ .......... ‘ 10,309 04 | _________ 10,367 13 [0 )
T . ST,009 | $991,795 19 | 89,931 | $132,680 41 ' 39,260 ©  $191,850 89
i 1907. 1908. i 1909.
Of the gas lamps maintained by the United Gas Improvement Com-
pany there were not lighted, because of their proximity to I '
eleetric lights - 121 121 121
1
Of the gas lamps maintained by the Department of Charities and : |
Qorrection there were not lighted, because of their proximity ;
to clectric lights | 108 108 | 108
‘ 229 229 i 220
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As noted in previous reports, it is a matter of embarrass-
ment to the Department to provide an equitable distribution
of the 300 gas lamps which the Unifed Gas Improvement
Company is required to ercet annuallv.  The allotment
of 300 lamps is ridiculously small in comparison with the
demands made upon the Departinent, as a large number
of improved streets in various seetions of the City have been
totally without light along the lines of gas mains.  This
matter becomes more serious cach yvear and Couneils should
provide some means of relief.

On November 19, 1909, bids were opened for furnishing
and lighting naphtha lamps of 60 candle power for the
year 1910, and the contract has again been awarded to the
Welsbach Street Lighting Company of America at $29
per lamp per year (the same price as paid during 1909) ;
for posts the price this year will be $7.50, a reduetion of
$2.00 per post.

Bureaw of Surveys.

The expenditures during the year of this Burcau were
$2,688,265.75, of which $328,865.39 was for current ex-
peuses and $2,359,397.3G for cxicusions and improve-
ments.

The total receipts were $190.999.63, an increase over
1908 of $3,623.71.

Insufficient °
Gas Lamps.

Gasoline
Lamps

Expenditures.

Receipts.

The net amount available for the construction of main Main Sewers.

sewers was $627.500.00, which enabled the Department to
procced with a large amount of work planned for in previ-
ous years. In conncetion with this work, the Departinent
is confronted with a serious problem, as the Aet of As-
sembly requiring the City to purify its sewage before dis-
charging into the waters of the State has placed upon the
munieipality the necessity for the construction of scewers
in addition to those which are required to keep pace with
the growth of the City. The construetion of main sewers



Branch
Sewers
and Inlets

Mileage of
Sewers.

Sewer In-
spection.
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for which there is immediate and pressing demand will cost
over $8,000,000.00.

There were constructed during the year, 24.628 miles
of branch sewers at a cost of $581,548.81. This expen-
diture included the construction of inlets, curved curbing,
laterals, manholes and reconstruction of inlets, ete.

The total length of sewers construeted during 1909 was
38.049 miles, divided as follows:

Main SeWers ......ceiereecanans e veess  5.024 miles
Branch sewers ..........c.cceiiiennnn “e.. 24628
Private sewers ........... ettt T.424
Grade crossing sewers...... Ceecrnecennans . 524
Boulevard SEWers ....eveeerrecnenncnanaans 284
Levick street improvements................ 165

38.049 miles

The total length of all sewers built to December 31,
1909, is as follows:

Main SEWErsS ....vvvivieriinnnnans PP 182.643 miles
Branch sewers ........cvvuenn. e 854.610
Private sewers .......... Cerereeresaseee..s 129435
Miscellaneous SeWeIrS .....eveeeeresncensns 18.387

1185.075 miles

The rigid system of previous years in the inspection of
sewers has been adhered to and it is safe to say that the
City reccives value for every dollar expended for this class
of work.

I can but repeat my recommendations of former years
that the greatest liberality should be shown in making
appropriations for this class of improvement. It is self-
evident that the development of new territory is dependent
upon proper drainage facilities, and it is incumbent upon
the Department to assist operative builders in new oper-
ations, which ultimately return a handsome revenue to the
City.
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-The subject of drainage of South Philadelphia still con-
tinues to occupy the attention of the Department, and
every effort is being made to bring about a more perfect
system of sanitation in this important seetion of the City,
so far as the appropriations will permit.  As noted in the
report for 1908, the essential link in connection with this
work in the construction of the Shunk street sewer, and that
portion of the sewer between Frout and Fifth strects is
now in progress.

While much work has been accomplished on the inter-
cepting sewer systems, it is to be regretted that the appro-
priations made by Councils limit the work to such a
restricted area, as with the great pcreentage of inecrease
in population in urban centres during recent years, con-
ditions have so changed as to make it necessary to conserve
and protect the inter-city streams from pollution, two
streams especially, Frankford creck and Cobb’s creek, al-
ready being in such a state as to demand immediate at-
tention. .

Considerable progress lias been made by the Bureau of
Surveys in its study for a feasible plan to carry into effect
the Act of Assembly which requives the City of Phila-
delphia to prepare and submit to the State Department of
Health by January 1, 1912, a comprchensive method for
the collection, purification and dispozal of the scwage for
the entire City.

It has been obligatory upon this City to take up the
problem and formulate a plan not only because it is the
first City of the Commonwealth, but because by the
authority vested in the State Department of IIcalth, a
definite obligation so to do has becn imposcd upon the
executives of the City.

In view of the importance of the above subject, the
officials charged with the study and preparation of the
plans deemed it advisable to continue the tests at the experi-

Drainage
South
Philadelphia.

Intercepting
Sewer
System.,

Sewage
Disposal.

Testing
Station
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mental testing station, where the various methods of sewage
treatment could be applied to local conditions and a plan
adopted that would be most economical, eflicient and satis-
factory in‘meeting the requirements before the expenditure
of any large sums on construction.

The work at this station has drawn the attention of
many scientists from both at home and abroad, who are
closcly watching the results obtained with a view to ap-

~ plying the principles to other towns and cities.

The Bridge Division has given the same high grade of
skill and attention to its work that has lately given beauty
and character, as well as strength and stability, to the
bridges that are being erected. Notable among those com-
pleted during the past year is the bridge on the line of the
Northeast Boulevard over the Tacony creck, a strueture of
three arches, each of 80 feet span, executed in conerete,
which demonstrates the possibilitics of the execution of
monumental struetures of this kind, while keeping well
within the lines of cconomy. The bridge at Forty-sccond
street on the line of the Pennsylvania Railroad shows an
unusual tvpe of combined steel and concrete arch, which
accomplishes the work of carryving the roadway in a clear
span across the tracks of the railroad with a minimum of
outlay and vet maintaining both strength and grace in the
outline of the structure.

There was available during the year for the construction
of bridges, $724,448.81.  On January 1, 1909, there were
twenty-one bridges under contract and during the year,
fourteen bridges were completed.  Three bridges, also,
could not be thrown open to the public because of the un-
finished chavacter of the approaches, and one bridge, that
at Fortyv-second street, over the Pennsylvania Railroad, has
a small amount of work to be done, although travel is now
passing over same. Work on the other three bridges is
progreszing satisfactorily.  The report of the Chicf En-
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ginecr gives interesting figures in conncction with the con-
struction of these bridges and their usefulness in aiding
development of hitherto inacecssible sections of the City.

Since my last report, contract has been let for the super-
structure of the Passyunk avenue bridge over the Schuylkill
river, which work will include the grading of the cast ap-
proaches to the bridge on Passyunk avenue, from Schuylkill
avenue, and on River road, both north and south on Pas-
syunk avenue. It is expected that this work will be com-
pleted in July, 1910, but the grading of Passyunk avenue
on the west side of the river, which is necessary for the
public use of the bridge, has not vet been commenced, and
as this work will take considerable time, Councils should
make early provision for the same.

The past year has witnessed continued activity in the
extension of the general park system, 313.426 acres having
been added during the year and 828.782 acres additional
have been placed on the City plan for future taking.

The Grade Crossing Division of the Bureaun of Surveys,
working in conjunction with the officials of the railroad
companies, descrves speccial commendation for the vast
amount of work which has been accomplished during the
past year; and I would call your attention to the inter-
esting report of the Chicf Engincer of the Bureau, giving
exhaustive details of the work performed.

The revised plan for the Parkway was confirmed by the
Board of Surveyors on September 20, 1909, and provides
for a central driveway of the uniform width of 80 feet
from the City Hall Plaza to a plaza 400 feet by 600 feet
at the foot of the old Fairmount Reservoir. The revised
location is a return to the plan suggested by the Parkway
Association in 1902, which contemplated a straight line
and an unbroken vista from the City Hall to the Art
Museum, which would seem necessary if the avenue is to
possess the stateliness and dignity originally contemplated.

Passyunk
Avenue
Bridge.

Parks.

Grade
Crossings.

Parkway.
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In compliance with recommendations of the present City
administration, considerable progress has been made with
preliminary studies for a comprehensive plan for future
City improvements.

The high grade of materials entering into construetion
work under the supervision of this Department is a tribute
to the cfficiency of the methods in vogue in the testing lab-
oratory of the Burcau of Surveys. The reliability and
accuracy of the tests made in the laboratory have given it
an enviable reputation in the engineering profession. The
laboratory is conducted at a very low cost, less than one
per cent. of the material used, which is about one third of
the cost that would be incurred wcre the materials tested
in commercial laboratories.

Plans for continuation of the grading, paving and drain-
age, in connection with the widening of Delaware avenue,
are under way and awaiting the agreement as to the final
location -of the steam railroad tracks in the bed of the
avenue, and the construction of the new bulkhead.

Twenty-two stated meetings and six special meetings
were held by the Board of Surveyors during the year, for
the transaction of general business and for visiting sections
where changes of City plans are contemplated.

The following is a summary of the receipts and ex-
penditures of the District Surveyors during the year 1909:




Summary of Receipts and Expenses of District Surveyors for the Year 1909, and Totals for the Years 1907 and 1908.

;
a
1
2
3
4
5
8
7
8
9

:

o Oredit for ! EXPENSES. ! Balan | Profl :
SURVEYORS. rm‘;‘g‘_ done F thel  cootal | . | | ‘prom to “the to, the ouy. Increase. | Decrease.
oity. sularies. * 0T 0L, | Moowar | Total } | s
! i .
John M. Nobre.._..... $9,105 03 | $13,208 62 | $22,403 70 !  $4,000 00 . $8,634 5¢ 1 $1,319 39 : $13,963 03 i $8,440 77 I $5,701 14 i $2,748 63
R. A. McFadden-.__.. 7,219 18 6,821 04 14,101 10 . 4,000 00 6,866 19 I 1,201 59 i 12,067 78 : 2,083 32 I 6,217 01 '._-___..---.._: $4,183 69
W. O. Cranmer...__.. 11,248 51 ! 19,024 19 30,272 70 4,000 00 9,756 13 ' 1,128 | 14,9850 | 15,324 20 : 5,642 86 | 9,681 34
P. Bloch oo __ 4,801 64 8,500 98 13,491 62 4,000 00 6,373 87 : 1,146 17 i 11,520 04 ! 1,971 58 1‘ 3,891 10 ! ............. 1,922 52
Walter Brinton ...—__ 21,460 38 12,319 00 33,815 38 | 4,000 00 11,800 00 1,819 82 17,619 82 1 16,195 56 11,848 69 j 4,316 87
Joseph Mereer —...---- . 10,788 01 ' 10,969 57 21,757 68 4,000 00 11,563 55 ' 1,843 71 17,407 26 4,350 32 21,361 70 i .. ' 17,011 38
W. K. Carlile.....-__. . 5,435 1% l 8,408 37 13,813 51 I 4,000 00 4,600 00 1,131 64 9,731 64 4,111 87 6,375 08 | eeeeee ¢ 2,263 16
O. A. Sundstrom..... I 3,433 51 15,201 97 18,728 48 4,000 00 12,300 00 1,847 23 18,147 23 | 581 25 ‘ 1,935 65 : _____________ ‘ 1,354 40
! Joseph C. anner.--_l 15,873 09 10,408 34 26,231 93 1,000 00 . 11,036 00 2,660 90 17,696 90 8,585 83 8,012 22 oo 327 19
John H. Webster, Jr. 11,398 00 17,408 81 28,806 S1 1,000 00 \ 11,486 33 1,308 27 16,791 60 12,012 21 8,416 36 3,595 85
- Joseph Johnson ....._ 11,768 92 9,862 15 21,631 37 "4,000 00 10,070 32 1,855 55 15,925 87 5,705 50 6,530 11 - 821 61
i J. H. Gillingham..... 14,979 33 21,318 05 36,297 38 1,000 00 15,569 35 1,667 82 21,237 17 15,060 21 17,226 40 ool 2,166 28
. | ;
| H. M. Fuller-..____._ 17,182 90 : 14,890 74 32,073 64 1,000 00 10,579 02 1,899 35 16,168 37 15,605 27 10,332 98 5,272 29
© Q. B, Webster-.._.__... ' 1,922 5¢ 17,854 91 19,777 45 4,000 00 9,083 33 1,663 90 11,752 23 5,025 22 5,249 17 o 223 95
Total, 1909____..__ $116,862 21  $186,420 41 | $333,282 65 $36,000 00 $139,718 63 $22,552 71 $218,271 31 $115,011 31 $119.Gl.3 51 $25,611 98 $30,277 18
Total, 1908.____.__ ' $151,159 36  $181,938 71 | $333,003 07 $56,000 00 $133,636 86 $23,817 70 213,151 56 $119,643 51  $105,616 16 $21,683 91 | $7,656 56
Total, 1907 ..o---- ll $129,570 08 ' $170,416 14 $19,000 00 | $123,539 90 $21,830 16  $194,370 06 $105,615 16 $98,397 37 $25,539 36 ; $18,320 57

$299,086 22 |

qr
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Statement of Work upon Bridges.

i 1007, | 198, | 1909.
Finished _--l 9 l 6 14
Begun , 7 ‘ 16 9
Authorized .5 1 8
Planned I 10 I 15 1
Statement of Receipts.
Receipts Receipts of
Years. of District Total.
Bureau. Surveyors.
1907. $28,839 99 $129,570 08 $168, 410 07
1908 36,216 56 151,159 36 187,375 92
1909. 44,137 42 146,862 21 190,999 63
Statement of Expenditures.
1907. 1908. 1909.
Current eXPeNSes. - cecememeeo $280,926 62 $335,566 64 $328,863 39
For extensionS.. ..o 1,807,657 64 2,549,109 81 2,859,397 36
Total $2,088,481 26 $2,884,676 45 $2,688,265 75
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Registry Dwision.

1907. 1903. | 1909

Number of certificates of registered owners issued’ 5,010 i 4,502 1,935
Number issued for use of Law Department_'.__..; 463! 299 418

Receipts from certificates of registered owners___ $1,251 25 | $1,130 50 $1,231 75

Receipts from miscellaneous sources...._________.| $273 10 $252 50  $260 00
Number of original lots plotted. ... __._____.____ 1 11,520 9,760 11,799
I
Number ot transfers registered. ... _____..__ : 47,559 37,911 39,709
Number of plans made for use of City Depart- !
ments, Bureaus, ete.____._______..____________ i 702 936 - 610
!
Number of examinations of registry plan books !
made by the public. | 71,036 72,126 72,692
Number ot descriptions of property filed for'
registry 70,316 47,671 51,563
Number of titles perfected —_ 2,715 2,196 2,210
Number of certificates of legal opening of streets i '
issued to Bureaus, etc..o—oo_ ... ___ 2,778 2,635 2,474
Number of certificates of registered owners mI i
municipal llen eases for Law Department__._, 636 860 | 865
! |
Number of certificates of registered owners in' . i
municipal lien cases for Receiver of Taxes.__.! 313 © 665 317

Statement of Main, Branch and Privale Sewers Built dur-
ing lhe years 1907, 1908 and 1909.

g 1907. 1908. bo1909.
! Linear ; Linear ! ' Linear
I No.  feet. | No. | feet. : No. ! feet.
Intercepting sewer extensions.._..i 5 3,460 | 11| 7,98 12 L1405
Maln 8eWerS..oommeeeeeeeeeens 19 19| 25 ! 21,714 ; 15 12,428
! |
Branch sewers |17, m2,403| 185, 116,700 192 130,06
Private sewers...._......___.._ ¢ T 46,445 | 50 29,724 49, 39,201
e ! L,
Boulevard SewWers. o oo oeeoe ccceccmcos|ecmeen cmmmamaee : 1 I‘ 1,501
]
Market street subway sewers_.... 2 8,162 2 2,17
' |
Levick street fmprovement. . .| - oo |oooo_o — S O 871
Grade crossing sewers_...___._... 7 1,578 7 ‘ 8,744, 3, 2,768
i | —!
Totals i 2% 183,227 | 280 l 157,080 | 273 200,002
I B

¢ Equal to 34.701 miles. t Equal to 35.432 miles. { Equal to 33.049 miles.
2w
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Bureau of Water.

There was expended by the Burean of Water during
1909 the sum of $2.827.199.63, of which $1.604,340.27
was for current expenses and $1,222,859.36 for improve-
ments and extensions.

The receipts of the Burean were $4,440,574.19, an in-
erease over 1908 of $207,528.70. This gratifying in-
ercase ix due almost entirely to the modern buisness
nicthods adopted by the Burcau in irs system of collecting
water rents, cte. The receipts of the Burcau of Water
cqual 21.6 per cent. of the collections for City taxes and
nearly 16 per cent. of the total revenue of the City.

The consmumption of water during 1909 was
111,696,176,909 gallons, a deercase as compared with 1908
of 6.171,922,931 gullons. The average daily consump-
tion was 306,016,923 gallons, and a per capita consump-
tion of 197.2 eallons per day, a deereasce of 13.04 gallons
per capita per diem.

On Mav 1, 1909, we were able, for the first time, to
furnish all scetions of the City with filtered water.  As
the weather grew warmer, with the inereased demand for
water, it was impossible to maintain sufficient pressure on
the maing from Lardner's Point Station to supply the

_high levels of the Queen Lane District, and much though

N\ Queen Lane
Filters.

we regretted ity it hecame necessary on Junc 4, 1909, to
supply these high levels with raw water by resuming op-
erations at the Queen Lane Pumping Station.

In order to provide filtered water for the Queen Lane
District above mentioned, the Department, on Mareh 31,
1909, opened bids for a filter plant of a capacity of
70,000,000 gallons daily, located in the north section of
the Queen Lane Distriet. The contract was awarded to
the Millard Construction Company, and up to December
31, 1909, there has been placed under contract for this
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work $1.160,000.00. To complete this contract, it is
estimated that it will require $740,000.00, of which amount
there is mnow available $215,000.00. Councils have al-
ready been requested to provide funds to complete this
great undertaking.

When these filters are placed in operation, we will be
able to supply not only the high levels of the old Queen
Lane District, but furnish a small surplus to meet cmer-
gency demands in other localities.

In conncetion with the above work, bids were opened
by the Department on November 4, 1909, for the necessary
machinery to operate the plant and contract awarded to
M. L. Bayard & Company, for the sum of $52,000.00.

One of the main factors that was considered at the time
the filtration of the water supply for this City was agitated
was the periodical outbreaks of virulent typhoid fever.
In 1906 there were 9,725 cases of this dreaded discase
recorded ; in 1907 there were 6,712 cases: in 1908 there
were 3,652 cases, and in 1909 but 2,406 cascs were noted,
a reduetion of 1,246 and 4,306 cases from 1908 and 1907
respectively, the reduction being 335 per cent. and 64 per
cent.

The deaths from this cause during 1906, 1907, 1908

009

and 1909 were respeetively 1.060. $90, 533 and 333. These
figures show coneclusively the benefits derived from filtered
water so far as typhoid fever alone is concerned.

The completion of the preliminary filters at Torres-
dale, which were placed in service on January 21, has
added much to the cfficiency of the plant. These pre-
filters normally filter 80,000,000 gallons per acre per day
but have given satisfactory vresults from rates of
100,000,000 gallons per acre per day.

In studying the capacity of our filter plants, due con-
sideration should be given to the fact that ten years have
elapsed since the inception of the plans for filtering the

Typhoid
Reduction.

Pre-Filters,
Torresdale.

Future
Extensfons.
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City’s water supply, and as there was urgent demand
throughout the community to place this system in opera-
tion at the earliest date possible, the plans were necessarily
limited to our immediate requivements. It must also be
bore in mind that during this time the population of the
City has inereased 300.000, a growth that is making it
a serious fask to maintain a proper supply for the entire
City, and it is incumbent upon the authorities to either
provide funds for the extension of our present system or
adopt some wethod which will check the excessive waste
of water.

Owing to the fact that the bituminous coal was purchased
on a heat unit basis, it is a pleasure to note that the con-
sumption of coal at the sceveral stations only aggregated
214,956 tons during 1909 against 231,775 tons consumed
during 1908, a decrcase of 16,819 tons, or 7.25 per cent.

Under the intelligent divection of the Chief of the Bu-
rean -of Watcr and an experinecd corps of assistants, the
pumping machinery and boilers at the various stations have
been brought to a decrce of efficieney surpassing that of
any previous administration.

The total length of new pipe laid during the past year
was 137,179 feet, cqual to 25.34 miles, making the mile-
age now in use 1,612.15.  Of the pipe laid during 1909,
14.43 miles were laid Dy private contract on account of
the Bureau having no funds to purehase the pipe.

During the vear 393 additional fire hydrants were put
in service, makiug the total number now in use 15,561.
There are 1,759 meters now in use, and the total number
of dwellings furnislied with water is 302,922, an increase
over 1908 of 10,357.

Much valuable information can be obtained from a study
of the report submitted by the Chief of the Bureau of
Water, and to which T would ecall your especial attention.



Statement of Pumpage for the Years 1907, 1908 and 1909.

1907. I 1908. 1909.
Gallons. ‘ Gallons. | Gallons.
Pumped to reservoirs.__...._..__. 116,882,212,622 \ 160,264,695,178 | 194,503,701,502
Equal to gallons pumped 100
feet high 242,285,5%9,708 | 278,534,592,507 | 313,903,826,387

NOTE.—“The pumped to reservoirs” includes 83,373,937,200 gallons’ repumpage
to higher levels at Belmont, Roxborough, Mt. Airy and Frankford high service
stations, and also the low service pumpage to filter beds at the Roxhorough
and Torresdale filter plants, which, deducted from the total pumped, gives a
total pumped from rivers of 111,129,767,510 gallons.

The quantity stored in reservoirs on December 31, 1909,
was 566,409,399 gallons less than thar stored on December
31, 1908. This quantity added to the total pumpage from
the rivers makes the total consumption for 1909,
111,696,176,909 gallons. The cost of pumpage is based
on the total pumpage. The consumption per capita is
computed from the average conzumption during 1909 of
306,016,923 gallons per day.

!
1907. 1908. . 1909.
Gallons. Gallons. Gallons.

Pumped by water power-..._._.. 8,133,114,825 5,569,821,111 1,018,712,639
Pumped by steam power-....._- ' 108,749,007,797 | 151,804,874,067 103,454,062,163
Largest quantity pumped in 24 | I

hgurq N . 368,585,438 508,764,569 ) 625,938,908
Smallest quantity pumped in 24 :

hours. 199,486,931 329,016,621 287,203, 110

Average daily con- Cost of one million

Average consump- |
tion in gallons per
|

Year. sumption. ! ) gallons pumped
Gallons. i cnmglalx;g;:my.‘ 100 feet high.
1007 . 802,436,641 , 201.7 i $5.68
1908 322,043,989 ! 210.2 | 5.58
1909 306,016,923 197.2 1.43

*1907. Estimating the population at 1,499,747,
*1908. Estimating the population at 1,531,752,
*1900. Estimating the population at 1,552,000.

The decreased cost of pumpage per million gallons raised 100 feet high is
$1.15 less than that of the preceding year.



Statement of Receipls and Erpenditures for the wyears

1907, 1908 and 1909.

RS Rmee R
Receipts from water rents..._ -._-; $3,710,187 53 } $3,873,179 02 | $4,049,443 80
Receipts from fractional rent__.______ ' 92,619 45 ! 95,556 28 161,933 09
Receipts from water pipes........_..__ ’ 107,071 S5 ‘ 127,955 41 104,046 54
Receipts from City Solicitor's office..! . 39,176 74 | 37,848 32 34,865 02
Receipts from penalties...____________ | 30,160 39 I 31,999 93 36,015 25
Receipts from delinquent rent......._ | 28,721 55 i 36,036 92 37,876 96
Receipts, miscellaneous .o-..._.o_.._. ] 3,917 72 | 19,628 81 8,296 40
Receipts from searches ... ... [ 3,996 00 i 2,573 75 2,523 50
Receipts from delinquent pena]ties_-.g 4,938 13 : 5,267 05 5,573 63

Total 84,020,819 36 , 31,233,015 49
) 1

34,440,574 19

LExpenditures . Expenditures
| 1908.

1907.

i
! Expenditures
! 1909.

|

Current expenses -1 $1,358,934 15 |, $1,555,855 81

For extensions_________________________ : 938,672 29 2,605,235 59

1 81,604,340 27
1,222,859 63

POt e e © $2,207,606 44 $4,161,091 40

!
| $2,827,199 90



Statement of the Number and Type of Engines and Their Several Aggregale Capacities, at the

Various Slations.

W5 B
Eg e
a5 g‘”,g
q a )
Pumping Statlons. E S Type ot Engine. ;P_ 5] Total.
av g o=
= =
g% &8¢2
233 289
& a
"""" B |
£ (Old Station.___... 5 Compound Rotary_ .. ______ : 20,000,000
< | Old Station. 6 Simpson Compound Rotary_. 10,000,000
= | Old Station. 7 Marine Compound Rotary. 20,000,000
<& J Old Station. S Worthington Duplex...___ - 10,000, 000
to | New Station : 9 Worthington Duplex____ 15,000,000
£ | New Station. . - 10 Worthington DupleX- oo oo I 15,000,000
& | New Station — 2 HOWY oo - 30,000,000
% | New Station__. . 3 HONY oo e 30,000,000 150,000,000
r————— ! ——
Queen Lane 1 Southwark._ 20,000,000
Queen Lane 2 Southwark. 20,000,000
Queen Lane. 2 Southwark 20,000,000
Queen Lane. 4 Southwark__ 20,000,000 80,000,000
Belmont. ... 1 Bethlehem Cross Compound. oo
Belmont. 2 Bethlehemn Cross Compound-_.
Belmont__ 4 Worthington Duplex____________
Belmont__ b IHolly Horizontal Componund.__
Belmout __ 6 Iolly Horizontal Compound.___.__ ;
Belmont _._ 7 Holly Horizontal Compound-_._.____._____._____

€%



Stalement of the Number and Type of Engines and their scveral Aggregale Capacilics—Clontinued.

.0 | 2,
So Ta o
55 £23
=] .
) Pumping Stations. '§“'q; Type of Engine. °Sy Tolal.
EREs TEe
SR SEan
232 EE=k]
& a
Belmont High Service 1 A'lis Chalmers GO 6,000,000
Belmont High Scrvice 1 Worthington — e 5,000,000 11,000,000
Roxborough, Old House________________.________ 1 I Gaskillo e ' 10,000,000
Roxborough, 2 Worthington Duplex ' - 5,000,000
Roxborough, 3 Worthington Duplex_______________ - 6,500,000
Roxhorough, New 4 Worthington Horizental Compound._ - 5,000,000
Roxborough, New 5 Worthington Horizontal Compound__ . 5.000,000
Roxborough, New 6 Worthington Horizontal Compound._ - 5,000,000
Roxborough, New 7 Worthington Horizontal Compound_. - 5,000,000
Roxborough, New -] , Worthington Hecerizontal Compound._ - 5,000,000
Roxborough, New 9 | Worthington Horizontal Compound----_.c....—_. | 5,000,000 51,500,000
| |
Roxborough High 1 | Worthington - 5,000,000
Roxborough High 2 - Worthington 5,000,000
Roxborough Low Service._. 3 | Worthington Centrifugal- | 10,000,000
Roxborough Low Serviee......... 4 i Worthington Oentrifugal - 10,000,000
Roxborough Low Service. .. _________ 5 ! Worthington Centrifugal ! 10,000,000 40,000,000
- I
Mt ANy e e em 1 Davidson —ooooooo.. 1,000,000
Mt. Airy 2 Davidson - - 1,000,000
Mt, ATy oo 3 Knowles 1,000,000 3,000,000

Ve



Statement of the Number and Type of Engines and their scveral Aggregate Clapacilies—Continued.

i i
e 5 2,
o o=
;| 28 SaR |
- §a° |
Pumping Stations. . §: g Type of Engine. _;.,_C_; B I Total.
So= =8 |
&2 &8z
883 88
& a |
|
i
Chestnut Hill - 1 Knowles 250,000
Chestnut Hill 2 Worthington Duplex — - 500,000 ' 750,000
Frankford -__ 1 Marine Compound Rotary - 10,000,000
Frankford e & 2 Corliss Compound Rotary 10,000,000
PFrankford . ____ .3 Southwark Rotary 22,000,000
Frankford 4 Southwark Foundry Quarter Crank Flywheel____ 15,000,000
Frankford _ 5 Holly Vertical Triple Expansion 20,000,000
Frankford _________ 6 Holly Vertical Triple Expansion__________________ 20,000,000
Trankford ' - 7 : Holly Vertical Triple Expansion. 20,000,000
Frankford - - S i Holly Vertical Triple Expansion_. 20,000,000
Frankford .. - 9 1 Holly Vertical Triple Expansion.. 20,000,000
Frankford ____ - - 10 ITolly Ve-tical Triple Fxpansion._. 20,000,000
Frankford - 11 Holly Vertical Triple Expansion__ 20,000,000
Frankford - 12 ' Holly Vertical Triple Expansion-_ 20,000,000
Frankford - 13 Holly Vertical Triple Expansion__ - 20,000,000
Frankford - 16 Holly Vertical Triple Expansion ... ... ___ | 20,000,000 257,000,009
Frankford High Service__________________________ ' 1 Holly Horizontal Compound. .. ... ____ ! 3,000,000
Frankford High Service. 2 | 4,000,000 7,000,000
1

D’Auria Compound Duplex._______________________ |

|
i
|
i
|
|
|
|
|
|



Stalement of the Number and Type of Engines and their scveral Aggregale Capacilies

Continued.

1 \
- -
o A=
-t FED
I =g : gg”
Pumping Statjons. . 8%y Type of Engine. 25 Total.
85 E - gER
) & A-.'g | S8 ]
i EBH 788
‘ [=]
« (New House. oo 1 Turbine Wheels_ . 2,000,000
S| New House.___:___ ... 3 Turbine Wheels_ .o _____________ - 5,330,000
© | New House_. [ 4 Turbine Wheels_ - ... N 5,330,000
E New Hlouse. . . 5 Turbine Wheels_____________ ... - 5,330,000
S | Old House___ 7 Turbine Wheels_ - 5,100,000
& | Old House- 8 Turbine Wheels_ - 5,100,000
*+ LOld House-________ 9 Turbine Wheels. .. ______ . | 5,100,000 33,290,000
Torresdale I 1 R. D. Wood Centrifugnal________________._________ ‘ 40,000,000
MTorresdale. - e 2 R. D. Wood Centrifugal . _________________________ 40,000,000
"Torresdale. 3 Allis Chalmers Co. Centrifugal_____._____________ " 40,000,000
T'orresdale__ 4 R. D. Wood Centrifugal ... _______________ 40,000,000
Torresdale....... —- 5 R. D. Wood Centrifugal_ ... | 40,000,000
Torresdale__ ___ .. ; 6 R. D. Wood Centrifugal__ I | 40,000,000
'Torresdale__ - 7 R. D. Wood Oentrifugnl ________________________ ' 40,000,000
I'orresdale_._ R 8 Allis Chalmers Co. Centrifugal_ ._.___.__________ 40,000,000 320,000,000
SO PRSP 1,020,540,000

POtAL e S — fromrmem e ‘

*Shut down February 18, and supply obtained from Lardner’s Poin}:.

9%



Slatement of the Locution, Date of Completion, Elevalion, and Capacity of the City’s Reservours.

| »
- igh
i Date of Hel ‘ Ospadity
Name of Reservoir. | Location. c‘t’;gg'."‘ “b(;’:e Olty in gallons.
Reservoir No. 1 1815 l
gﬁservoir go. 2. %g; |
eservoir No. 3. __ . > X
Falrmount.. § pecarvoir No. %, Seetion 1. East Fairmount Park________.___ - 19 1835 91 feet_.! 26,261,000
Reservoir No. 4, Section 2.1, I 1836 |
Reservoir No. 4, Section 3.. 1836 |
Spring Garden Twenty-sixth and Master streels - ... 1844 120 _. 12,930,000
Corinthian . Corinthian avenue and Poplar street 1862 1120 ¢ o ' 37,311,000
( Section 1 ) 1887) | , (62,738,000
East Park__.- Section ? - Fast Fairmount Park 1888 > 133 ¢ - 306,400,000
Section 3__. w80 ) | L 319,180,000
Queen Lane—South Basin. _Thirty-third street and Queen Lane 180t 238 ¢ L 177,450,000
Frankford___ _ Oxford turnpike and Comly street.__ N7 C16T ¢ o 36,916,000
Belmont.__. _ Wett Fairmount Park_____ 1870 212 ¢ L 40,000,000
Belmont, - Belmont and City avenues_.. 1903 L2T9 ¢ L 72,000,000
Belmont €1 - Mouument avenue and Ford road._____ 1903 239 16,500,000
Mount Airy Allen’s Tane and Mower strcet, Germantown. 1351 63 L 1,516,000
Roxborough. Rildge and Shawmont avenues___._________ 18668 W06 12,833,000
Roxborough Dearnley and Fowler streets__.._.____ 1903 323.75" . 3,000,000
¢ "
New Rn\bmough. :::)"']::: gﬂ:::' Port Royal avenue and Ann strect 1593 a1 { a9k 00
New Roxborough Clear Water. Port Royal avenue and Hagy street I 1003 410 ¢ L ~t 00!) (»0()
Belmont Stand Pipe-._ West Fairmount Park________________ 1895 361 o 106,000
Roxborough Stand Pip _ Port Royal avenue amnd Ann street___ 1805 191 ¢ o JUSKLY
Frankford Stand Pipe- Oxford turnpike and Comly street__ 1900 300 ¢ o 106,000
Onak Lane._______________ Fifth and Medary avenue-.__ . ______ 190t 210 ¢ 70,000,000
Torrexdale Clear Water Basinoo____________. 50,000,000
|
Ot o e i 1,103,830, 000

LZ



Statement Relaling to Pipe Laying and Fire Hydrants Placed.

PIPE LAID.
- fPrrr | FIRE HYDRANTS PLACED SUBSTITUTED FOR .
' - Repnarn. LN PPOSITION. Derective HYDRANTS. e H'\"] “1;19“.
. KQuarL To— drants ater
YEAR. | ! in ] Attach-
FFeet. - T - - T T T Use. 1 ments.
R ' . New 0ld New old o 1
Miles. Feetl. | Ieet. Style. + style. Total. Style. Style. Total. i
I S S I _ _ ) __
1007. ..o iviiiininen, 151,900 28 4,060 15,910 308 .......... 508 316 .. 316 14,852 9,167
- [ p— —— - - - —
1908. . ...ovviiineinnes 149,187 28 1347 122214 | 107 ool 407 493 ... 408 15,168 7,707
- - , — e ~E__-__ U
1909....oviiiiiinen L 185,302 25 3302 ' 11,170 | 8 M8 BT 367 15,561 8,139
| | e ' ) _
Total pipe laid, 1,612.15 miles.

* Adds nothing to feet In ground.

t Pipe taken up exceeds quantity relaid 1,648 feet.

1 Pipe taken up exceeds quantity relaid 720 feet.
i Pipe tuken up exceeds (uantity relaid 1,787 feet.

8¢
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Bureau of Higlrays—ASlreel (leaning.

The expenditures of the DBureau of Ilighwayvs during Expenditures.
1909 were $4,219,689.78, of which $3.135,093.46 were Recelpts.
for current expenses and $1,034,596.:32 for extensions and
improvements. The receipts during the same period were
$63,750.84.

Twenty-one miles of new streets were opened and graded $ymmary . of
to the established grade during the year, amounting to
539,343 cubic yards. Over 16 miles of new streets were
paved with asphalt, vitrified fire elay or shale blocks and
granite blocks upon a six-inch eement conerete foundation,
amounting to 266,477 square yards. The cost of these
new pavements was approximately $425,000, of which
$89,690.90 was paid by the City for paving interscetions
and in front of unasscssable property, the balance being
assessed against the abulting propertics.

The maintenance of unpaved and macadamized public Maintenance

. . L. of Unpaved
highways received the close supervision of the Burcau dur- and

Macadam
ing the year, and the small number of complaints re- Roads.
ceived testifies to the good character of the work performed.

The resurfacing of macadamized roads was done under
a separate contract at a fixed price per square vard.  The
total cxpenditure for the same amounted to $175,000,
covering 251,997.88 square yards, cqual to 23.86 miles.

In order to ascertain the best material to be used as a
dust preventative, experiments were made with a number
of preparations while work was in progress upon resur-
facing nearly 190,000 square yards of roads, the prepara-
tions being incorporated with the stone. The subject of allay-
ing the dust nuisance and maintaining suburban roads
is now engrossing the attention of road builders through-
out the world, and Philadelphia is now passing through
an experimental cra to determine what is the best character
of material for this purpose. The preparations used



Repairs to
Paved Streets.

Railroad
Streets.

Market Street
Improvement.

30 )

during 1909 have been fairly satisfactory, but before ree-
ommendations can be made, the roads so treated should
have another seazon’s wear.

It is a regretable fact that the requests of the Depart-

ment for appropriations for repairs to paved streets are

not given more consideration at the time when much good
work could be accomplished. The repairs during 1909
were made under annual contracts at a fixed price per
square yard for the work done on cach class of pavement,
but unfortunately appropriations were made so late in the
vear that during the scason when the most efficient work
could have been performed we were only able to take
care of dangcerous places. I cannot refrain from again
calling your attention to the fact that appropriations for
this class of work should be made available not later than
the advent of warm weather, at which time the most
desirable results ean be obtained.

Many of the vitrified brick and asphalt streets are in
a most deplorable condition—in fact, some of them are
worn down to the foundation—and it is needless to state
that the longer the streets remain in a condition which are
positively a menace to life and limb, the greater will be the
cost of restoring them to a condition safe for public use.

Repairs to passenger railway streets were made to the
full extent of the appropriation for this purpose, and the
work had the constant supervision of the Commissioner
of Railway Repairs and his Inspectors.

A notable piece of work completed during the past year
was the repaving of Market street, from Delaware avenue
to Sixteenth street.  Couneils by ordinance approved July
15, 1909, authorized the repaving of the street from Dela-
ware avenue to Scecond street with granite blocks and from
Sccond street to the Schuylkill river with creosoted wood

block upon a cement conerete foundation.  This work was.
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completed west to Sixtecenth street, with the exception of
a small section at Delaware avenue. .

This work was done at a cost to the City of $225.000,
of which the Philadclphia Rapid Transit Company
contributed the sum of $50,000 for rcpaving the street
around City IIall, the said company having been respon-
sible for the restoration of the strect paving in this locality
which had been disturbed during the construction of the
Market Street Subway. While the Department did not
recommend the repaving of the street with wooden blocks,
the Market Strect Business Men’s Association were so in-
sistent in the matter that it was considered expedient to
accede to their wishes. Thus far the paving has met with
universal commendation, as if presents a snooth, prae-
tically noiseless surface, which is casily cleancd.

It is to be hoped that Councils will, in the very
near future, provide the necessary funds for the completion
of this improvement to the bridge over the Schuylkill river.

Much good work was accomplished during the past year Bridge and
in repairing bridges and sewers.  Many of the old dilapi-  Repairs
dated structures were thovoughly overhauled and repaired
and placed in first class condition.

The work of widening aud repaving ITunting Park ave- {unting Park
nue, from Blaine street to Germantown avenue, was com-
pleted during the year, and with the abolishment of the
grade crossing between Blaine and Blabon streets will give
us a splendid thoroughfare from York road to Wissahickon
avenue. The work performed in connecetion with the
widening of this street is a conercte example of the wisdom
of the policy adopted by this administration in making
efforts to connect park ceuntres by means of broad thorough-
fares, and as noted in my last annual report this would
appear to be the opportune time to continue the improve-
ment to the limits of Fairmount Park. This work ecan
be performed now more cconomically than at any future
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time, as property in this section is rapidly increasing in
value, and the land damages will now be at a minimum.

It is to be deplored that all work on the Northeast
Boulevard, as well as the improvement of South Broad
street, was stopped by injunetion. It is problematical
when operations will be resumed, and in the meantime
scctions of the City which should be showing a handsome
incrcase in revenue return practically nothing.

During the past vear, temporary improvements in the
way of artistically designed pergolas and shelter houses
were constructed along the line of the Parkway. These
temporary improvements have added much to the appear-
ance of this avenne.

Streel Cleaning Division.

More and hetter work was accomplished than ever before
in the cleaning of streets, cte., during 1909, because of
the provision in the speeification requiring all streets to
be cleaned six times cach week.

Fines aggregating $4,045 were imposed upon the con-
tractors for strect cleaning and garbage for well founded
complaints,

A clause in the specifications for street cleaning, collec-
tion of ashes, ete., during 1910 provides that waste paper,
ete., shall be taken from the premises of the householder,
instead of being placed on the sidewalk as heretofore.  To
make this obligatory, an ordinance of Councils makes this
a police regulation, wherchy a violation of this ordinance
makes the householder liable to a fine "of $35.00. This
ordinance, we anticipate, will be of great assistance to the
Dcepartment in its endeavors to make the streets more
sightly and prevent the blowing of waste paper over the
thoroughfares after ash collections.

On November 22, 1909, the Department opened propo-
sals for the cleaning of strects, removal of ashes, ete.,
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during 1910, and the contract was awarded to Mr. Edwin
- H. Vare, the lowest bidder. for the sum of $1,299,000,
an increase over 1909 of $100,000. This increase is due
to a number of causes—the collection of waste as desig-
nated above, erection of new diwellings, increasel mileage
of streets to be cleaned and the extension of the period for
which the Philadelphia Rapid Transit Company will carry
ashes, street dirt, etc., in oune of the two districts where
such arrangements arc in foree.

On the date above mentioned proposals were also opened
for the removal of garbage, etc., and the contract awarded
to the Penn Reduction Company for $497,988, an in-
crease over 1909 of $9,000. When it is taken into con-
sideration that the daily removal of garbage this year from
over 10,000 new buildings is added to the work performed
during 1909, the increase is trivial.

The problem of snow removal is a serious one, particu-
lary when confronted with a storm of the magnitude of
that which visited the entire country on December 25,
1909, when the fall in this City was recorded at 23 inches.
So far there has been removed from the streets about
525,000 square yards of snow, covering about 22 miles of
streets. This was disposed of by dumping into manholes
and the rivers.

Because of the small appropriations, we were only able
to sprinkle streets during the summer months in the terri-
tory between Twentieth street and the Delaware river, and
Race and Walnut streets. I feel confident that the benefit
derived by business communities in having the dust al-
layed more than compensates for the meagre sum which is
at our command. I recommend that the territory wherein
streets are sprinkled daily during the heated term be en-
larged to take in those sections of the City where business
interests are extensive, and for this purpose Councils
should make ample provision.

3w

Garbage
Contract.

Removal of
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Street
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The following statement is a classification of-the street
pavements laid during the vear, and their mileage; also,
the total mileage of strect pavements to Deecember 31,
1909:

! LAID DURING 1009. i h{f:;\’f"g;fogl’:ll‘g‘}g"

Kind of Pavements. L

| Sq. yards. 'I Miles. ‘Sq. yards. | Miles.

Sheet asphalt .. ______________ ' 235,347 | 17.81 | 7,031,225 413.86
Asphalt block ' 4 1,1 15.7
Granite block. - —————__ 38,770 1.98 | 6,474,322 392.72
Cobble or Tubble. oo oo e 283,02 27.
Vitrified brick. ... L s | 6.47 | 2,588,459 165.91
Granolithie _._._________________ R ‘_-- 72,726 12.77
Slag block._. . | ____________ L a0 5.82
Macadam _______________________ | 76,512 ' 5.6 3,147,414 295.03
Wood block.__ 55,000 i 1.54 55.000 1.5
Total 193,161 ’ 33.44 | 19,845,506 |  1,365.4L-

Summary of Work Done in Improved Pavements—New

Streets.
1907. 1908. 1909.

Square I Linear | Square | Linear | Square | Linear

yards. @ feet. yards. feet. yards. feet.
Granite blocks.......__ I 12,760 4,300 !' 30,025 | 7,990 23,841 7,592
Asphalt . ' 335,531 98,456 I 325,120 87,691 | 172,637 55,990
Vitrified bricks.—...... 50,943 15.260’ 70,667 23,578 | 67,999 21,034
Macadam ..o 118,221 40,268 93,093 30,173 76,542 29,793
Total o eeeee 517,455 | *158,28 l 518,905 | 1149,432 | 343,019 | $114,409




)

Replacing Cobble and Other Pavemends With Tmproved
Pavemenls—Old Slreels.

i 1907, l 1908, ‘ 1909.
I

|

!

. \ .
Square Linear Square Linear | Square  Linear

yards. feet. vards. = feet. , yards. feet.
I .
Granite b]ocks-_.---_..( 41,107 © 15,702 { 64,523 18,596 \ 12,920 2,871
! |
Asphalt ______________ 13,484 1,272 381,815

124,193 62,710 3%,044
Vitrified bricks_..____. 450 300 52,557 ' 21,515 19,503 13,126

. !
Wood blocks e - ' R 53,000 8,128

Total ... 45,011 *17,274 499,227 ; t164,60 . 150,142 + 162,109

*1907—Total amount of new pavements, 175,555 linear feet, equal to 33.25 miles,
11908—Total amount of wew pavements, 314,036 linecar feet, equal to 39.47 miles.
11909—Total amount of vew pavements, 176,573 linear feet, cqual to 33.51 miles.

Statement of Worl: Done.

1907. @ 190S. 1909,

New paving. 118,016 il 119,259 ‘ 84,616 linear feel
Repaving with improved pnvement.‘ 17,274 | 164,60t ‘ 62,169 linear feet
New macadamizing oo cooeeocaeao 40,268 50,173 29,793 linear feet
Grading 1,062,949 \ 1,177,236 ‘ 539,343 cubic yards
New footway paving_________________ £8,786 - 109,379 | 188,315 square yards
Repairs to paved streets-—--—...-.—- 311,000 325,921 401,205 square yards
Footways repaved.-.co-o-eo—o———- 22,636 49,627 31,101 square yards
Crossing stone lald-ooocoeeaoao 6,239 , 15,966 18,671 linear feet
Curbstone reset - 79,863 ; 210,165 ' 86,747 linear fect
Wooden trunks 9.148 8,702 6,551 linear feet
Hand railings_ - oo ___ 4,958 9,633 4,339 linear feet
Curved curb corners--..._....._..... 8,114 { 15,377 10,207 linear feet
New curbstone set..-_ oo 143,138 168,327 . 166,300 linear feet
Vitrified brick and stone gutters.... 53,720 | 12,764 ’ 22,202 linear feet
Resurfacing, sheet asphalt....._.__. 56,599 13,581 38,815 square yards
Resurfacing, broken stone._..___.___ : 61,919 © 117,189 282,732 square yards
Repairs to passenger railway streets 119,790 | 1,401,501 ' 1,175,991 square yards
Footways, curb, raflroad noticesI . {

served 22,235 27,210 l 21,191




Squares*  \lleys.
Total, 2,630,359 242,867 |
Total, 1908........ 3736255 310,692
. R

1
Total, 1909 ....... 8,946,880 344,378

Total Amount of Work Done During the Years 1907, 1908 and 1909.

CLEANLELD. REMOVED.
o ) TTTYTTATT— 7 T T T 7T 7T | Number
! NUMBER OF LoAbs.f olf lCom-f
e | Snow  Number | _ plaints o
Inlets, (Loss- Markel .5 Kire of Dead : ‘ all kinds.
8% BCE- T Plugs.  Animals. Dirt.  Ashes, | Dry - Gar-
) * PEEY Waste  bage.
|
I e _ !___ . L
734,481 534,924 1,343 63,245 17,640 197,030 874,308 | 53,403 . 878,964 6,080
864.518 324,258 \ 1,153 | 5,705 12,027 248,167 797,226 + 67991 363,716 5,093
805,778 472,596 636 ' 65,233 ‘ 8,430 250,754 810,347 | 71,863 | 367.946 . 3,677

# A square covers about 500 feet in length with an average width of roadway of 26 feet.

+ A cartload of ashes and of street dirt 1s equal to one cubic yard; a cartload of garbage Is equal to one ton.

9¢
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Board of Highway Supervisors.

The exnenses of the Board of Highwav Supervisors dur- Expenditures.
ing the year amounted to $11,496.75. There was received Regenlgts
and deposited with the Receiver of Taxes for the same
period the sum of $8,350.25.

Fifty-seven plans were added to the records during the  Plans.
year, making 2,064 plans now on file, covering 434 miles
of streets. The plans are examined daily and are of
inestimable value to both the City and the various com-

_panies holding franchises for underground privileges.

The work performed by the Chief Draughtsman and his
assistants has been most ereditable, and this branch of the
City’s serviee beecomes a niore valuable adjunct each year.

Transactions of the Board of Highway Supervisors, 1907,
1908 and 1909.

wor. | 1005, | 1900,
Pneumatic tubes w 9 3 ' 3
For vaults 10 ¢ ' 3
For railroad tracks, curves and turnouts.. 41 E 29 33
For underground pipes. 570 ’ 44t 607
For electrical conduitseoeeoccmecoaacaaeenn- 1,859 | 999 ' 1,130
For drinking fountain 1 i 1 1
For bridges !.__-_ 2
For subway 15| 8 : 1
For tunnels E ............. i 1
I ’ I
STATEMENT OF WORK DONE.
New street record plans prepared..- 17 207 | 57
Blue print plauns placed on flle... .. ) 185 246 ’ 261
RECEIPTS AND EXPENDITURES. i ;
Receipts $20,741 14 $8,736 87 i $3,350 25
Expenditures | 10,183 87 11,960 34 i 16,496 75
Deficit of recelpta | %§10,657 27 | $3,233 471 $3,148 50

*Excess of receipts.
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Transaclions of the Board of Highway Supervisors, 1907,
1908 and 1909—Continued.

1907. 1908. 1909.
RECAPITULATION. |
Amount of earnings $15,618 53 $8,570 50 $8,218 75
Amount outstanding from previous years.. 7,645 03 2,522 42 2,356 05

Amount received and deposited with Re-

|
i
$23,263 56 | $11,092 92 | $10,574 80
|
1

ceiver ot TaNes._____..__ ... ________. 20,711 14 8,736 87 ' 8,350 25
Amount outstanding- ce--ooeooeooooooooeoeo. . 82,502 42| §2,336 05 ' $2,224 55

Direclor's Office.

As the work in the various Burcaus of the Department
inereases, the detail work of this office correspondingly
grows, and only by close annlieation is the time-honored
regulation that cach day’s work mmst take care of itself
succeesstullv carried out.

The work of the Official Photographer, who is connected
with this office, continues unabated and deserves commen-
dation.  The work performed last year, had it been done
by commercial photographers would have eost $11,037.75
whercas the total cost to the City was only $6,841.38,
showing a saving of $4,196.37.

The following is a summary of the expenditures of the
Director’s Office for the vears 1907, 1908 and 1909:

Item.’' 1007. | 1908. l 1009.
1 SAIATIES oo $25,369 96 $20,280 00 | $31,205 00
2 Horsekeep - 400 00 400 00 | 400 00
3 Incidentals 1,726 24 1,679 50 | 2,174 37
4 Purchase and maintenance of two i |
automobiles ______ - |- ——ee 9,991 43 | 3,966 35
!
! |
Total - $27,496 20 . $41,350 93 | $37,835 72
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In concluding this report, I desire to thank you for the
valuable assistance and adviece vou have always given me
in the performance of the multifarious duties of this office
and to express my appreciation of the loyal support 1 have
received from the Chiefs and ecmployees of the several
Bureaus in my efforts to add to the success of vour ad-
ministration.

Respectfully submitted,
GEO. R. STEARNS,
Director.
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WORKS—GENERAL.
Assistant to General Superintendent—John F. Collins.
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Foreman Bricklayer—Jos. F. Ogden.
Foreman Carpenter—Henry Guest.
Foreman Plumber—Chas, H. Green.
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Foreman Rigger—Lewis Pedersen.
General Storckceper—Theo. Homan.
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Electrician—Henry F. Morgan.
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ANNUAL REPORT

or THE

BUREAU OF WATER

FOR THE YEAR 1909

- TWENTY-THIRD ANNUAL REPORT

OF THE

BUREAU OF WATER

ONE HUNDRED AND EIGHTH ANNUAL REPORT

OF

OPERATIONS CONNECTED WITH THE CITY WATER
SUPPLY

Philadelphia, January 1, 1910.

Mgx. GEorGE R. STEARNS,
Director, Department of Public Works.

Drar Sir:—TI respectfully submit the following report
of the work performed by the Bureau of Water during the
vear ending December 31, 1909:

The past year marked the completion of the several fil-
tration plants for filtering the City’s water supply, and
on March 1 the last link was completed and the entire City
supplied with filtered water.

The work of laying the great system of water mains
necessary for the distribution of filtered water to the sev-
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eral districts, comprising in all over seventy-five miles of
pipe ranging from 16 to 60 inches in diameter, was also
completed. )

The preliminary filters at Torresdale, capacity
240,000,000 gallons per day, were finished on February 9,
and have since been in continuous service.

The last two of the twelve 20,000,000 gallon pumping
engines at Lardner’s Point pumping station were in-
stalled and put into service early in: the year. Two new
engines, of 10,000,000 gallons capacity, at Belmont; two,
of 5,000,000 gallons capacity, at Roxborough, were also
completed, making an addition during the year of
70,000,000 gallons daily pumping capacity.

On February 18 the pumps at Fairmount and at Spring
Garden stations, aggregating 183,000,000 gallons daily
pumping capacity, were shut down and the pumpage of
raw water therefrom discontinued.

On May 1 the Queen Lane pumping station, aggregat-
ing 80,000,000 gallons dgily pumping capacity, was shut
down and all sections of the City supplied with filtered
water. As the season advanced, however, and the de-
mands for water increased, it was found to be impossible
to maintain sufficient pressure on the mains from Lard-
ner’s Point station to supply the high levels of the Queen
Lane district, and it became necessary to eut out part of
this section and to supply it, as formerly, from the Queen
Lane station. '

In this connection it should be remembered that ten
years have elapsed since the inception of the plans for fil-
tering the City’s water supply, and that, owing to the
magnitude of the work, the necessity for utilizing it at the
earliest date possible and its great cost, the plans were
necessarily limited to the immediate requirements.  More-
over, during this period the population of the City has in-
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creased 298,350, a rapidity of growth that is fast overtak-
ing the capacity of the engines, mains and filters to meet
the demands for water. Either new construction or the
adoption of meters for reducing the excessive waste of
water must be provided for in the immediate future. In
the meantime a filter plant, of 70,000,000 gallons capacity,
to filter the water pumped at the Queen Lane pumping
station, is being coustructed in the north section of the
Queen Lane reservoir. This water will supply the high
levels of the old Queen Lane district, and furnish a small
surplus to meet some of the increasing demands in other
localities.

The total collections from water rents and from all
other sources paid into the City Treasnry and credited to
this Bureau were $4,440,574.19, an amount equal to 21.6
per cent. of the collections for City taxes, and nearly 16
per cent. of the City’s total revenue.

The collections in excess of the preceding year amounted
to $207,528.70.

Consumption.

The consumption of water during 1909 was
111,696,176,909 gallons, a decrease as compared with that
of 1908 of 6,171,922,931 gallons. The average daily
consumption was 306,016,923 gallons, and the rate per
capita, 197.2 gallons per day.

The above decrease is attributed to the fact that the
pumpage as recorded for last year at Belinont, Queen
Lane and Roxborough stations was determined by meter
measurements, while the supply at Lardner’s Point was
pumped by mnew engines. The quantity recorded as
pumped during 1909 is believed to be much more accurate
than that recorded in 1908.

If allowance be made for the “slip” of the pumps during
the latter year, the approximate quantities would be:
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Million gallons consumption, 1909....00v..0... 111.696
Estimated million gallons consumption, 1908.... 104,027

Estimated million gallons increased 1909 7,669

representing an inerease of over 21 million gallons per day,
a quantity that undonbtedly would be required to supply
the additional population (for 1909) and to furnish the
water wasted by the increase of pressure on the mains
since the districts have been supplied with filtered water
from Lardner’s Point.

Of the total supply, 86.6 per cent. was filtered and 13.4
per cent. raw water, the latter being furnished prineipally
before the turning on of the filtered water supply in Feb-
ruary last. Sixtv-five (65) per cent. was pumped from
the Delaware river and 35 per cent. from the Schuylkill.

The average daily consumption from the pumping sta-
tions was as follows:

Gallons.

Belmont ..ottt ittt iiiiennn 39.044,000
Queen Lane .......iiiiitiniiiiiinianenn 29.164,000
Roxborough ........c.iiiiiiiiiiiieinann. 27,626,000
Lavdner’s Point ..........c.oiiiiiiiiiennnn 197.129,000
Fairmount and Spring Garden.............. 13.054.000
306.017,000

The total quantity filtered during the year was 96,183
million gallons, divided as follows:

Gallons.
Lower Roxborough ........... veeerera..  3.880,000.000
Upper Roxborough .................... . 4.982,000,000
Belmont ............. ... . il ... 13,763,000,000
Torresdale .........cvviiiiiiiiiniinnnnn, 73.558,000.000
Total ...ttt 96,183.,000,000

The completicn of the filtration system has heen fol-
lowed by a gradual decrease both in the number of typhoid
fever cases and deaths. The deaths last year numbered

200

333, a deerease of 200, or 37.5 per cent.. from 1908 and a
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reduction of 62.6 per cent. and 68.6 per cent. from 1907
and 1906 respectively. The typhoid death rate for the
year was 21.5 per 100,000 of population.

The number of typhoid cases was 2,406, a reduction of
1,246 and 4,306 cases from 1908 and 1907 respectively,
the reduction being 85 per cent. and (4 per cent.

Revenue Collected.

The revenue collected from all =ources amounted te
$4,440,574.19, excecding that of the preceding vear by
$207,528.49

The total collections dm' ing 1909 and the amounts for
the several items, as compared with those of the preceding
‘year, were as follows:

!" 1908. 1909. . Increase. Decrease.

Water rents...._...._.______ |i3,613,077 55 !1;3 520,119 06 153,411 48
Meter rents 38,470 61 306,016 7y 47,587 15
Frontage - —-—oooooeoooooooo. 127,055 41 104,046 54 . ... $22,908 7
Collected by City Sollcitor.._.f 38,672 24 36,009 64 _.__________ 2,572 60
Penalties - cooomooeooooeooeee ' 40,266 Y8 41,58 8~ ' 1,321 90
New tions I12,61500 2611800 11,503 00
Searches -._-.--_--___-_____-_-__l' 251375 . 2,850 | 325
Miscellaneous ... -----c—-——- ! 18,804 89 7,061 78 ' ............ 11,743 11

Totals |84,253,015 10 184,440,573 19 Ems.soz 53 33,274 83

In addition to the above there was collected Ly the De-
partment of Supplies from the sale of Bureau material,
$4,215.49, and by the Highway Bureau for ferrules
$8,174.00, makng the total receipts from all sources
$4,452,963.68.
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Expenditures.

The expenditures for maintenance, service mains,

ete., from appropriation to Bureau of Water

were ...... ceteeneaeaas N $1,604,340 27
The expenditures for maintenance, service mains,

etc., from appropriation to Department of

Supplies were ....... ettt 962.963 15

Expenditures for improvements and extensions
were ....... e eeaeraeeceaaea e ttetitcaeanas 1,222,859 63
Total expenditures ........... e $3,790,163 05

Total Ezxpenditures.

Total expenditures for maintenance and construc-
tion, including amounts expended for improve-
ments, and the extension and filtration of the .
water supply, from 1799 to December 31, 1909 $90,631,005 27

Total Earnings of the Bureau of Walter.

Total revenue from water rents, etc., from the‘
installation of the Water Works in 1799 to
December 31, 1909.............. Ceeeaaas ....$107.960,065 63

Net Profit Earned by the Bureau of Water.

Net profit earned by the Bureau of Water from
the installation of the works in 1799 to De-
cember 31, 1909 .......iiiriieriirtnennnnnns $17,329,060 36

This does not inclnde cost of collection, 1887 to 1909.

Statement of Appropriations and Expenditures for the
Year 1909.

Annual appropriation for maintenance...... ceen $950.651 00
Additional appropriation for maintenance........ 602.553 28
Balance from 1908, for maintenance........... 17,700 95
Appropriation from loans ..... i ceereann 1,525,000 00
Balance from previous years—loan...... ceeeeeess 1,426,255 45

cr———

wotal ...l Ceeetenaaas eeeean. $4,522,160 68
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Ezpenditures for Maintenance.

From annual and additional appropriations...... $1,521,802 07
From loans .......... eeiiesaaaiaeas Ceereeeaas .. 82,538 20

"Total ........ cecesscessteraaas ceveeeee.. $1,604,340 27
Transferred .......cccevevnennnnsen Cereseneeanene . 13,570 00
Merging ....... Ceeeen Geeesstantestnann 27,050 77
Not merging ...... Cevecaane cecnens 8,482 39

Loan Funds.

Balance from previous years..........c.cecceiiaann $1,426,233 45
Additional appropriations ...........%1.... ..., 1,525,000 00
Total civevevererinrnnnnnnnanns [ .. $2,951,255 45

Expenditures from Loans.

For improvement, extension and filtration......... $1,169.717 74
For extension of fire main..... Creeeae feeeene v 53.141 89
For maintenace ............ et Ceeeeas 82,538 20
Set aside to meet contracts.....c.ovvvuieenennnn.. 1.351,609 838
Balance available ....cvveerenirrniieirnnenennnn. 204,247 T4

obAl v vvveenineeeeeronenenesocesonnannnns $2,951.255 45
Warrants drawn for maintenance.................. $1.604.340 27
Warrants drawn for improvements......... Ceeeeee 1,222,859 63

Total ..ocvvvnnnnn. ceesesetncnscsssanaasss $2,827,199 90
Number of warrents drawn for maintenance............ 3.149
Number of warrants drawn from loans.................. 1.028
Number of employes, December 31, 1909................ 2,100
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' Amount for 1 Amount for [ Per cent.

Date of Ordinance. Total Lonn Water.  Filtration. | Rate Interest.

April 1, 1890 ____ 4,600,000 3

Beptember 16, 1S92.__ 1,000,000 3
. .

February 6, 1893..... 3,500,000 , 1,000,000 —coemomeen 4

April 8, 1894 oo 3,000,000 , 360,000 . __________. 3y

June 18, 1895. ..o 1,200,000 960,000 |- omommeemees 3

‘ , ‘

June 17, 1898 ___ 11,200,000 J1 $3,700,000 . 1 Wt
.

March 15, 1900______ 12,000,000 oo 12,000,000 S At e

June 11, 1902__.______ 5,000,000 - .. f 1,300,000 315

May 18, 1904________. | 5,000,000 31
i

February 9, 1907...... 13,500,000 | 500,000 I 400000 { 80000888
;

June 30, 1908..___. 10,000,000 .. ____...| 800,000

July 19, 1909 _______ 3,539,700 [ ........... 725,000

| $4,465,000 327,525,0001

" 4,465,000 |
Total for water and

filtration ____ o |emmmaeoaas $31, 990,000 |

In addition to the above, $500,000 was appropriated by
Councils December 29, 1902, from the current funds,
making the total amount appropriated for filtration
$28,025,000.

Of the funds appropriated dnecL]y for the Improve-
ment, Extension and Filtration of the Water Supply, the
following amounts have heen expended or charged off on
account of pending contracts:

Paid on completed contracts ...... vee.. $21.382,549 84
Paid on uncompleted contracts........... 1,153,603 66
Limits of uncompleted contracts, less pay- N
MENtS ..ottt iiniiiiiinnannneeennnns 1,216,896 34
Tand damages ........coiviiiniinnnean, 876,435 55
Expenses, supplies, advertisements, ete. ... 427,129 10

Inspections ..o, 23,746 24
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Salaries and wages ........... eeeeeaean $1,523,986 35
Expended by Water Bureau.............. 1,013,149 89

Damages to property on account of pipe
laying ............... Ceeeaes e 18,876 55
Repaving over pipe trenches ............. 100,053 99
Available balances on hand.............. 288.572 49
Total c.vevvniieniiviiniineenn. § 28,025,000 00

Land’ Appropriated.

The land appropriated for filters and other works com-
prises 471.738 acres, divided as shown below. TUnder the
caption “Land Damages” is included the jurors’ and ex-
perts’ fees, and other legal expenses incident to the land
takings. S

[ |
Acres iLand Damages
Section. !Appropriatcd. i and Costs.
)
Upper Roxborough ! 34.578 $78,768.66
Shawmont Pumping Station (account Bureau of '

Water) L2.80 16,810.13
Belmont . 60.572 351,664.39
Torresdale - oo 843.500 323,737.18
Lardner’s Point 9.52%5 40,250.21
Oak Lane 20.823 63,204.98

TOtAY o e ! ' $876,435.55

Coal.

The total quantity of coal consumed at the several
pumping stations was 214,956 tons, a decrease during the
year of 16,819 tons, or 7.25 per cent.

The increase and decrease in the consumption of eoal
and the corresponding increase or decrcase of pumpage at
the several pumping stations as compared with the pre-
ceding vear was as follows:
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.

Coal—Tons.

Pumpage—M. Gals.

Stations.
Increase. | Decrease. || Increase. | Decrease.
Fairmount 75 4,321
Spring Garden - FE ) I | O —— 29,782
Belmont - 3,112 1,677
Queen Lane [ (R, 13,005 ||ocooeeeeao 9,204
Roxborough 7,355 106
Frankford - oo eeeo 40,919 | ... 38,123
s \10Y 71 40,919 67,462 38,229 44,934
Belmont H. S. 595 104 -
Roxborough H. S. ... _._____ 128 m
Mt. Airy 141 24
Chestnut Hillo. oo i 7
Frankford H. S. [ S | P, 45
Total. . 276 666 239 15
Roxborough L. 8. ... -7 S P 185
Torresdale L. S.co oo .. 10,901 | ... 40,616
Total. 10,952 | oo 40,801
Belmont Filters_. ——_—- 1 | R —
Grand totals.___________________ 52,147 68,966 79,269 45,029

The above deerease in the quantity of coal used was
due largely to the bituminous coal being purchased on a
heat unit basis. Every shipment of coal was tested and
that accepted was of a good quality.

The improvements made in the boilers, pumping ma-
chinery and general operation of the stations also con-
tributed largely to this result.

The decrease is larger than the figures indicate, as
40,618 million gallons additional of water was pumped
at Torresdale over that of 1908,
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PUMPING STATIONS.
Fairmount and Spring Garden.

Upon the completion of the Delaware system for sup-
1 I

plying filtered water from Lardner’s Point, the two oldest
pumping stations, Fairmount and Spring Garden, erected
in 18238 and 1846, rcspectively, were shut down (February
18), since which time there has been no pumpage at these
stations except at Fairmount, to keep the Fairmount basin
full and to supply one large manufacturing establishment,

The total pumpage for the year at Fairmount was
1,048,742,639 gallons, or equal to about one-twentieth of
the whole pumpage at that station during the preceding
year.

The pumpage at the Spring Garden works was
3.456,051,055 eallons, a little over one-tenth of the quan-
tity pumped during 1908,

While it is problematical as to what will eventually be
flone with these two stations, they will, in the meantime,
be kept in condition for use in case of emergeney.

Belmont.

The work of creeting two ten-million gallon engines at
the Belmont station has been completed.  The first, or No,
1 ¢ngine, was put into service April 27, and the second,
No. 2, on October 19. Both engines run smoothly and
cqually well; even when pumping 25 per cent. above their
normal capacity.

The total pumpage at this station was 14,244,782,548
gallons.  The average daily pumpage was 39,026,801 gal-
lons. :

There was a reduction in the quantity of coal consmuned
of 3,112 tons, amounting to $9.896.16. This reduetion
was prineipally due to the greater economy of the new en-

5
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gines referred to above; also to a number of minor iin-
provements made in the boilers and engines.

Queen Lane.

This station was kept in operation until May 1, when
pumpage was discontinued, with a view to supplying the
Queen Lane distriet with filtered water from Lardner’s
Point, but as the scason advanced and the demands for
water increased, it was found necessary to run one or two
of the engines to supply the higher levels.

The total pumpage was 10,426,543,000 gallons, or
28,565,877 gallons per day, a decrease of over 25,000,000
gallons per day. The “slip” on the pumps, as measured
by meter, decreased from 7.8 to 4.72 per cent.

The total quantity of coal consumed was 21,100 tons, a
decrease of 13,005 tons, due to less pumpage, as stated
above.

The work of rebuilding No. 2 engine, in accordance with
plans made in this Bureau, has been completed- ~ The sub-
structure of this engine is now solid and free from the ex-
cessive tremors and vibrations which were formerly char-
acteristie, and which were the canse of so many accidents
and interruptions to the running of the pump.

Similar work in connection with the rebuilding of No.
1 engine is in progress, and re-crection is about 50 per
cent. completed.

Roaborough.
The total pumpage at this station was 10,064,160,918

gallons, or 27,573,044 gallons per day, an increase of
289,544 gallons per day.

The “slip” on the pumps, ax determined by meter meas-
urement, was 10.9 per cent., or 1.6 per cent. less than dur-
ing 1908.

The coal consumptfoin waz 383582 tons, a decrease of
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7,355 tons, due to new enginoé, boilers and other himprove
ments, ‘also to a somewhat better quality of coal.

The most important improvements made at this station
were the installation of two five-million gallon Snow
pumping engines, of the cross-compound, horizontal and
fly-wheel type '

On the dutv trial No. 8 engine developed a duty of
141.446 million foot pounds, and No, 9 engine, 144.23
million foot pounds.

The last two of four 500 horse-power Jdge \[om boil-
ers have been installed, and No. T Waoithington high duty
engine received a thorough overhauling, including new
pump chambers, plungers, pump and piston rods, also
many repairs to minor parts. The puinp was also equipped
with a new style of valve scat upon which the valves ro-
tate slightly at each displaccment of the plunger. This
action tends to make the valves wear evenly, and, judging
from previous experiments, about quadruples the life of
the valves.

No. 5 engine is rcceiving repairs similar to those made
to No. 7, and upon its completion Nos, 4 and 6 will be over-
hauled in like manner.

Lardner's Point Pumnping Station,

The pumping machinery in house No. 1 was overhauled
and placed in good condition, and the station was in oper-
ation the larger portion of the ycar.  The pumpage
amounted to 2,975 million gallons. This station is not
an economical one to operate; the machinery and boilers
are old, and the cost per million gallons for water pumped
from this station is three times that of houses Nos. 2 and
3, consequently the station is not used except in eases of
necessity.

In house No. 2 the six Holly eungines were in serviee



66

during the entive year, and n siihilar number of the Same
engines were placed in service previous to Mareh 1, 1909,
in house No. 3, since which date the average daily pump-
age has heen 217 million gallons.

The coal and ash handling system, including a new con-
crete wharf, coal and ash tower, overhead bunkers in
boiler rooms Nos. 2 and 3, with accessories, was completed
and placed in service in June, and has proven economical
in the handling of coal and ashes, as well as a great con-
venience.

The pumpage for the vear was 71,889,485,350 galions,

The quauntity of water puunped 100 feet high per pound
of coal was 1,019 gallons, and the station dury pm" 100
pounds coal, including all coal used at the station for any
purpose, was SS,O()O,()()O foot pounds for houses Nos, 2
and 3.

On Mav 28, 1909, a duty trial was ran on one of the six
ITolly 20,000,000 gallon vertical triple expansion pumping
engines in house No. 3. The results of the trial are given
below :

Dala and Resulls.

Ingine tested, contractor's number........ ... ..., 596
Department number ... ... L. 16
Date of testo. ..o oo May 27228, 1909
Duration of test.oooiiiiiiiiii it 24 hours
Capacily.

Average revolutions per minute.......o.oooL L 20,764
Average diameter of plungers. ..ol 33.0048 in.
Average stroke ......i..l.. N . 5.506 ft.
Number of plungers.... .o oiiiiiiiiania 3
Displacement per 24 hours, gallons......oo.. .. 21,951.003
Water used to lubricate plungers, per hour,

gallons oo, e e 137




Gl

Waork Doue.
Head pumped against:
Pressure, corrected gange.................. S5.946 1bs.=198.53 ft.
Suction lift to center of pressure gauge.....10.528 1hx.= 24.32 ft,

96,474 Ths, =222.85 ft.
Work done per hour............... e 1,698.586.507.7 f't. Ihs.

Duty.

= oot Ibs. per hour x 1000

—

Net feed water per hour

Duty = 1.698.586.507.637 X 1000

0805.833

= 173.222.051

Pressires.

Throttle gauge veading 191.5 Ibs. corrected for height 180.87
Ibs. per sq. in.

First receiver reading 33.38 Ibs. corrected for height 25.02 1hs.
per sq. in.

Second receiver reading 2.75 Ibs. corrected for height 5.0 1hs.
per sq. in.
Vaconum, 26.4 inches mercury.

Jackel Pressures,

High pressure .........cccivveveeevanan... 1800 1bs per sq.in,

Intermediate ........ ..o, oo 34.61Dbs. per sq.in,
Low pressnre ........ciiiiiiia. e At
Temperature water pumped................. 65 F.
Temperature exhaust steam.............. R R O
Temperature L. P. jacket water............. 168 I

Drip from L. P. jacket, approximate, per hour. 830 1bs,
Temperature air in engine room............. 79 I

C'oal.
) 06T 11 e Lane. Bituminous
Total weight fired... ...t 28,350 1bs,
Total ash weighed........ ... oo, :
Per cent. ash «.oiiiiiiiiiiiiiii i, .
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Analysis of Coal.

As Received. Dry.

Moisture .....iiiiiiiiiian.. el 2011

Volatile combustible ............ 18.86 19.26

Fixed carbon ............. eeeen 69.90 T1.41

Ash oo 9.13 9.33

100.00 100.00

Sulphur .....ooiiiiiiiiiii, 1.77 1.81

) e R N 3.888 14,187
Heat given to steam per Ib, dry coal............ 9922.5 B. T. C.
Joiler efficiency ............ DN .. 69.94%

Ecaporation.
Water evaporated per hour, corrected for leakage, 1bs...9846.400
Average boiler horsepower developed............ ceeeen.. 344,400
Rated horsepower of boiler.............. e veees 500.000
Water evaporated at 65° I. per Ib. dry coo.l Ibs......... 8.515
Water evaporated from and at 212¢ F. per 1lb. dry coal.. 10.275

The boiler was an Edge Moor water tube boiler, fitted
with Wetzel Stokers. For details of boiler, stoker, ete., see
acceptance test made by .. C. Wood and Franeis Head,
October 2 and 3. 1908.

Indicated Power.

Indicator cards were taken every two hours during the
test, and sample cards are shown in the accompanying dia-
gram. The caras are arranged corresponding to the posi-
tion of the cylinders from which they were taken. The
distribution of power between the different cylinders, as
determined from the cards, is shown in the following

table:
Inril(al(’d Iorse I’ouor
Steam. \ Head. \ Crank. i Total. | Water.
i :
High Pressure cylinder_.___________ | 198.6 | 188.9 l 387.5 284.9
Intermediate cylinder._. - 147.9 P 152.0 ! 299.9 284.6
J.ow pressure cylinder--___________ ! 118.1 | 115.3 ' 233.4 287.3
| 461.6 : 6.2  920.8 856.7
1




Mechanical efficiency ........c.coiiiiiiiiiiiiiia, 93.04%
Horsepower from volume and head of water.......... 837.36
Steam used per indicated horsepower, hour lbs........ 10.59
Heat units from steam pressure to vacuum temperature
used per minute per I. H. P.,, B. T. C....... cee.. 195.5
Efficiency from heat in steam used to work in dis-
charge main ...... et e 19.22%
Efficiency from dry coal to work in discharge main.... 13.33%
Dry coal per I. H. P. per hour.......covvvunnnennennn . 1.256

The above results from the indicator cards are given
for what they may be worth, as it is obvious that the indi-
cated water horsepower is too small as compared with the
horsepower from volume and head of watcr.,

Engine Data.

The followine general data for ecach pump supplied

by the makers of the pumps is added for reference pur-
poses:

Tnter-
High. mediate. Loy,
(Cylinder diameter ........... eeee. 307 6077 90"
Piston rods........ccovviiiniiann. TV, TYal TV
Clearance vol, top............... 0.901% 1.519% 0.8529%,
Clearance vol., bottom............ 0.930% 1.58% 0.8356%
First. Second.
Receiver volume .................... ... 205 cu. ft. 304 cu. ft.
Receiver heating surface.............. 166 sq. ft. 304 5q. ft.
Diameter, ILength,
Inches. Inches.
Crosshead pins ........... et 12 11
Crank pins ..... beeeranaaans e 12 11
Shaft bearings .......... N e 1714 32
Shaft at center ........ et i e, 209,

Distance rods—Four (4), each 5 inches diameter.

Air pump—One (1), 28 inches diameter, 66 inches stroke.

Feed pump—One (1), 3!, inches diameter, 66 inches stroke.

Feed water heater—One (1) in exhaust, 308 square feet.

Flywheels—Two (2), 20 feet diameter, and weighing approxi-
mately 32 tons each.

Throttle valve, 8 inches diameter.
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Exhaust pipe. 243 inches diameter.
Suction pipe—Main 42 inches diameter; branch 30 inches di-
ameter.
Discharge pipe—Main 42 inches diameter; branch 30 inches di-
ameter,
Suction injection—-1ight inches and 10 inches diameter.
Forcee injection—Three inches and 314, inches diameter.
Overflow—Eighteen inches diameter,
FRANCIS HEAD,
H. M. HILLEGAS,
1. G. HILL.

1igh Service Stalions.
The total pumpage at the High Service stations was
$,202,300,942 gallons, an increase of 193,804,786 gallons.
The following table shows the pumpage at the several
High Service stations:

| Tumwee | dntewe | Decesse
Belmont .. ‘ 839,145,910 |l 103,812,775
Roxborough ____ . _____ ' 1,754,124,900 l 110,641,033
Mt, ATy | GR, 765,487 - 24,205,987
Chestnut Hill_______________________ Out of service ' ................ 355,570
Frankford o .. 439,961,615 l ________________ L 44,619,441
Totals_ .. 3,202,500,042 238,779,707 14,975,011
I 44,975,011
Inerease .o o\t ll 103,804,786

Rovhorough Low Service Slation.
The total pumpage at thix station was 4,982,151,000
gallons, an incrcase of 185,011,000 eallons,
The inerease of pumpage at the ITigh Service stations
and at the Rexborongh Low Service station averaged 4.63
per cent., with 187 less tons of coal consume:l,
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Torresdale Pumping Slation.

The Torresdale Pumping Station, containing six
40,000,000 gallon R. D). Wood & Company's centritugal
pumps and one, same capacity, Allis-Chalmers Company
pump; nine 350 horse power Ilcine boilers with Murphy
Stokers and Sturtevant Econowmizers; three 75 K. W.
generators; five sand washer pumps and necessary acees-
sories, during the past vear pmmped 75,189,485.350 gal-
lons of water, an average of 203,998,590 gallons per day,
with an average lift of 42 feet.

The total cost of operation was $150,635.90, or $2.00
per million gallons of water pumped to the filters.

The above cost includes the co<t of electrie lighting for
the plant, the pumping of water for filter washing and a
certain amount of construction work dene by the station
mechanies.

The six R. D. Wood and Company centrifugal pumps

~are still in the hands of the contractor and are being oper-
ated under their direetion by Bureau employes.

One DeLava! turbine driven ecentrifugal pump of
45,000,000 gallous daily capacity is being installed. Dravo-
Doyle Company, Contractor. A large amount of con-
struction work has been done around the station, a sus-
pension bridge erected to the outer gate house, a large
basin dredged to connect the inner gate house and consid-
erable grading and filling of the low ground in the vieinity
of the station.

The results of the duty trial of the AHis-Chalmers 40
million gallon centrifugal pump are given below:
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“March 24, 1909.
“Subject: Duty Trial. Contract No. 128,

“Mr. Frep. C. Duxrar,
Chief, Bureau of Water.

“Dear Sir:—T beg ro report as follows on the 24 hour
duty trial of the centrifugal pump and Bates engine fur-
nished at Torresdale by the Allis-Chalmers Compauny un-
der Contract No. 128,

“The duty guaranteed was seventy-eight milllion foot
pounds, and that obtained was 79.77 foot pounds per 1,000
pounds of steam.

“The gquantity pumped was at the rate of 42.19 m. g. d.
against a total average head of 42.36 feet measured from
the water surface in the intake at an average speed of
159.8 r. p. m,

“The engine operated smoothly and without stopping
during the test, which formed part of the thirty day trial
and occurred in its third week. '

“You will note that the vacnum, superheat and pressure
furnished were less than that called for in the specifica-
tions, ax was also the head pumped against, as the dis-
charge gate was wide open.

“The contractors were represented by Mr. E. H. Brown.

“The general conditions governing the installation and
test are given in the specifications as follows:

“PRINCIPAL DAT.JA.  Section 7:

Number of pumps required, one (1).

Capacity of pump at contract speed, in U. S. gal-
lons, per 24 hours, 40,000,000 gallons.
High water in pump well, above Torresdale Datum,

200 fect.
Low water in pump well, above Torresdale Datum,
190 fect
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Test head, 43 feet.

Steam pressure at throttle, 170 pounds.

Superheat at throttle, 90 degrees Fahr.

Engine room floor, above Torresdale Datum, 203
feet.

Minimum temperature of the condenser water, 3+
degrees Fahr.

Maximum temperature of the ¢ ndenser water, 72
degrees Fahr.

Vacuum at condenser, 26 inches.

“58. Duty Trial. During the period of probation and
before its final acceptance the machinery shall be snbjected
to a duty test of twenty-four (24) hours’ duration. * *

“During the test the engine will be operated at its full
rated capacity, and shall pump against a total head of
forty-five (45) feet, to be obtained, if necessary, by the
partial closing of the valve in the discharge pipe. with a
steam pressure of one hundred and seventy (170) pounds
per square inch by gauge at the throttle.

“59. Measurement of Quantities. The capacity of the
pump during test will be determined by pitometer, placed
in the discharge pipe. The water used for the condenser
will not be crelited to the pump.

“The head for computation of duty will be the sum of
the pressure head in feet indicated on a gauge attached to
the discharge main and the vertical elcvation of the center
of this gauge above the mean lcvel of water in the pump
well during the test. No correction or allowance will be
made for any friction or losses between these points.

“Steam used will be measured by measuring water frow
condenser.

“Superheat will be measured by thermometer in well at
throttle.”

“The pressure head was not raised to 43 feet, as called
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for above, as closing the discharge gate would have inter-
fered with the acenracy of the pitometer; otherwise the
nieasurements were made as per the spsecifications, A de-
tailed log of the test isx given in attached blue print.
“Very truly vours, '
“FRANCIS HEAD,

“Mechanical Engineer.”



Pumpage and Ttemized Cost for 1909.

PACKING,
LABOR. CoAL. 2;‘;} %‘f;:; RUBBER, SUNDRIES. .
. VALVES, ETC. i a2
B ; T 2 |
Station. Pumpage. | & | g 3 8 8 8 [Total Cost | © £
- il - - g = . iof Station. | g N
A 5 ¢ ¢ ls% S =4
& | Cost. | "z ! Cost. i | Cost. ' .m | Cost. « ~i | Cost | .5 g | 2
s a5 =2 E= - = poy] g
N P 58 P L ed 5 &m | 2
z | & | & & & 3
0 H I ! ; N l
{Fafrmount . .____...._..| 1,048,742,639 11'2.48l $14,578 02i$12 35, |-------! $61 1380 05 $29 06 $0 02 $653 11 $0 57 $15,821 92 $12 99 | $t 82
[ I . |
iSpring Garden . _.____.__.___ 3,456,051,055 144.11! 38,252 30, 7 68 $29,539 0‘2: $5 93 l 362 42 07 31322 06 ; 2,916 36‘ 59 71,873 3‘2; 14 33 ¢ 9
i !
Belmont . *14,244,782,5648 :296.51! 95,177 31' 226 121,06 32 286 11,8215 04 525394 121 15,177 95 30 \ 238,536 67 564 ' 528
. 1 X 1 | ! | i
Queen Lane oo ________ *10,426,545,000 255.54: 60,844 92! 2 28. 72,705 00‘I 273 2,00769 08, 1,76346 06, 9,295 3'.} 35 1 146,711 39; 5 50 480
. . : ' ; |
Roxborough ... *10,004,160,918'393.77 99,166 67 250 111,646 04' 281 1,951 58 06 ' 4,759 57 12 ' 16,027 31; 11 233,450 17 58 | 733
| ' i
§Frankford No. 1.____________.__ 2,975,211,110 181.64 37,888 71 702 11,7898 219 G647 98 11 825 34 15 2,564 02 47 53,715 90, 9 94 l
. i |
Frankford No. 2. © 36,826,310,900 215.33: 110,015 41 139" 99,2419 125 202600 0f 275056 03 7,489 70 00, 22234406 280, 2068
Frankford No. 8$._oooo__.__.___ © 32,087,9G3,250 241.95 69,0683 41; 90' 81,551 84 106 1,577 45 02 1,6252 02 . 5,706 GOE 07| 100,141 821 206 ' 20 56
| ! ' .
Belmont M. S ____________ 889,445,940 135,76 15,236 22 12 61' 4,731 00 3 92 a34 85 4 5620 03 814 30, 67 21,372 57 17 69 25 87
Roxhorough M. S__.___________ 1,781.124,900 117.53 14,927 87 712 6,954 00 3 33 189 26 09 839 24 2,017 58130 25,326 60 12 08 ‘ 12 M
. : ! . [ ! ! !
Mt NPy oo ' 63,768,487 99.21; 6,546 20 96 26 1.700 40 25 01 2024 43 2360 35 19412, 2 85 8,498 56,124 00 181 62
) . , ‘ i
Chestnut Hill e e 2,278 38 ______, 229 10 ... 1426 o ' 6 915--___.| 2,598 65' ’
Frankford H. So_o_._.___.____ 459,961,615 140,28 11,941 07 18 51 3.519 34 H 45 184 S'I 29 178 73 28 } 1,670 87' 2 59 | 17,404 37 2712 28 95
i : . ' ! !
Roxhorough L. S__o__________ 14,082,151,000 25.81 5,321 41, 4 14 15,669 75 12 18 10364 31 MT8Y T 90382 70 22451 44 1746 17 29
' ! ' | '
Torresdale o oooooooo__ 175,189,485,350 42,00 68,506 84 217 68,928 40 218 2,105 67 OF 736 05, 02 .10,363 91, 33| 150,635 90 4 77 : 13 39
N : | i o ! | . !
o — P — i . ‘
Totals and averages________ 194,303, 701,502 161,38 $650,364 81 §2 07 §620.257 25 $2 01 #14.837 G830 05 518,982 4050 06 §76,526 OT|50 24 $1,389,069 23 $4 43 §5 58

* Meters., t Frankford,

§ Frankford No. 1, oceuasionally used.

plus 275,000,000 gallons per month.

¢ Fairmount and Spring Garden, shut down February 15, 1909,
High cost due to being kept ready for operation.

Are kept in reserve,

69
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QOPERATION OF FILTERS.

Lower Roxborough Filters.

This station consists of a storage reservoir of 12,838,000
gallons capacity, giving a period of 1.26 days’ sedimenta-
tion; five covered filter beds, having a combined area of
2.65 acres; eleven preliminary filter tanks, with a com-
bined area of 0.2586 acres, and a covered clear water basin
of 3.000,000 gallons capacity.

During the vear there were filtered at this station
2.880,399.000 gallons of water, or a daily average of
10,631.220 gallons, corresponding to an avegare rate of
4.01 million gallons per acre per day. The filters are
operated at rates between five and six million gallons
per acre per twenty-four hours.

The total cost of operation, not including the cost of
the wash water, was $16,462.65, or $4.24 per million
eallons filtered, of which the laboratory cost was 54 cents
per million gallons filtered.

The preliminary filters were operated at an average rate
of 45,220,000 gallons per twenty-four hours per acre, at
a total cost of $1.45 per million gallons of water filtered
by the sand filters. The cost of labor and wash water
was $1.08; replacing slag and furnishing new sponge cost
37 cents per million gallons. The average turbidity of
the applicd water for the vear was 30, and the effluent
averaged 12.00, the average redunction in turbidity being
58.22 per cent. The removal of bacteria by the preliminary
filters for the vear averaged 60.7 per cent. The water, be-
fore passing to the filters, had an average sedimentation of
1.25 days.

The maximum quantity filtered by the sand filters in one
day was 12,900,000 gallons. equivalent to a rate of 4.9
million gallons per day per acre. The filters were washed
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. for the entire year by the “Brooklyn” method. The

total number of runs or washings of the sand filters for
the year was 57, an average of 11 per filter. The average
time between scrapings was 32.4 days, and the average
amount filtered between cleanings was 68.4 million gal-
lons, equivalent to 129 million gallons per acre.

There was no resanding during the vear.

A DeLaval turbine driven centrifugal pump has been
placed in the low service pumping station to be used to
furnish wash water under 100 pouuds pressure, for sand re-
moval and washing. There has been no ocecasion during
the past year to use this pump as the * Brooklyn” method »f
washing has proven satisfactory, but experience at our
other plants shows that after using this method of wash-
ing for from twelve to eighteen months, it is theu neces-
sary to remove and wash from six to nine inches of the
upper layer of sand, and from present indications it will
be necessary to follow this plan here.

Previously water has been taken from the stand pipe
for washing purposes, but the pressure was not sufficient
to be economical. The cost of labor and water for wash-
ing by the “Brooklyn” method was only $0.40 and about
1,400 gallons of wash water were used per million gallons
filtered.

Comparing the filtered water and the water flowing
from the preliminary filters, the redncetion for the past
vear was as follows:

Per cent.
Average reduction, turbidity............. 98.79
Average reduction, bacteria........... e 99.37
Maximum reduction, turbidity............ 100.00
Maximum reduction, bacteria............ 99.98
Minimum reduction, turbidity............ 95.45

Minimum reduction, bacteria
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Iu the following table a comparison is made, showing
the reduction of the bacteria and turbidity in the water
received from the Schuylkill river. This is the work of
the combined plant, consisting of a sedimentation basin
(where the water is allowed to stand for an average period
of 1.25 days), preliminary tilters and the final filters:

Per cent.
Average reduction, turbidity............ . 99.56
Average reduction, bacteria............. 99.80
Maximum reduction, turbidity........... 100.00
Maximum reduction, bacteria............ 99.99
Minimum reduction, turbidity............ 96.15

Minimum reduction, bacteria............ 99.07

["pper Roxborough Filters.

This station consists of a storage vreservoir of
147,052,000 oallons capacity, giving a period of about 9.3
days” sedimentation ; eight covered filter beds of a combined
area of 5.6 acres and a covered clear water basin of
8,000,0000 gallons capacity.

During the vear there were filtered at this station
4.952.151,000 gallons of water, an average of 13,649,730
gallons per day, corresponding to an average rate of 2.437
million gallous per acre per day.

The total cost of operation-was $13,829.30, or $3.18 per
million gallons, of which the laboratory cost was 44 cents
per million gallons filtered. This includes all the items
connected witl. the operation of the station, but does not
include tho east of pumping water from the storage
reservoir or sedimentation basin to the filters,

In Filters Nos. 1, 3, 4, 6 and 8, 3,407 cubic yards of
=and were replaced at a cost of 23 cents per cubie yard.

Comparing the filtered water and the water flowing
from the Upper Roxborough scdimentation reservoir, the
reductions were as follows:



Per Cent.
Average reduction, turbidity.................... 99.42
Average reduction, bacteria.......... e ... 99.18
Maximum ‘reduction, turbidity..... e «e... 100.00
Maximum reduction, bacteria................... 99.69
Minimum reduction, turbidity................... 95.00
Minimum reduction, bacteria.................... 88.47

Comparing the effluent from the filters with the water
pumped from the Schuylkill river, the reductions were as

follows : .
Per Cent.

Average reduction, turbidity.................... 99.74
Average reduction, bacteria.................... 99.92
Maximum reduction, turbidity........c..coovunn.. 100.00
Maximum reduction, bacteria................... 99.98
Minimum reduction, turbidity................... 92.31
Minimum reduction, bacteria..... i 99.72

The total number of runs or cleanings during the yvear
was 63, an average of 8 ruus to each filter, the average
time between scrapings being 45 days. The average
amount filtered between cleanings was 76.6 million gallons,
or 109.5 million gallons per acre.

Three methods of washing were used during the vear,
and their average runs were as follows:

Scraping and ejecting......... 16 runs—average 43.7 days each

Brooklyn method ........ aeeen 18 runs—average 55.4 days each
Nichols separators ...........31 runs—average 41.6 days cach

and the cost of labor and wash water was respectively
$0.49, $0.28 and $0.61 per million gallons of water filtered.
or an average price of $0.48.

.The average amounts filtered between runs for the threc
above methods ot washing were 90.2, 85.7 and 74.9 million
gallons, and the wash water required was 2,200, 1,300
and 1,200 gallons per million gallons of water filtered
respectively.

The storage reservoir from which these filters are

6
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supplied is so large that the water was subsided for an
average of 9.3 days before going upon the filters. The
results obtained from this sedimentation are very good.
The average turbidity of the water before being stored was
for the year 24, while the cffluent from the reservoir
averaged 16.

The percentage of reduction in turbidity was 54.85 per
cent., and the reduction in bacteria from the above storage
was 90 per cent. The maximum turbidity of the raw
Schuylkill river water at the Roxborough station was 500,
the minimum 7, and the average for the year 35.

Belinont Filters.

The Belmont Filter Station is comprised of a sedimen-
tution basin of 70,000,000 gallons capacity, giving a
pericd of 1.8 days’ sedimentation; preliminary filters
consisting of nine filter tanks, having a capacity of
40,000,000 ga'lons per twenty-four hours; cighteen cov-
ered sand filters, having a combined area of 13.23 acres,
and a covered clear water basin with a capacity of
16,500,000 gallons.

Tae filters are operated at a nominal rate of 3,000,000
gallons per acre per twenty-four hours, and the total
quantity filtered during the past year was 18,762,700
gallons, at an average yield of 37,706,000 gallons per day,
corresponding to an average rate of 2.79 million gallons
per acre per twenty-four hours.

The maximum amount of water filtered in any one day
was 44,467,000 gallons.

Filter No. 4 was continued during the year at a rate of
(3,000,000 gallons per acre per day, with resnlts as good as
those obtained from filters operating at the wusual
5,000,000 rate.

The preliminary filters were startcd on October 23,
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1907. Thcy were operated at a rate of 75,000,000 gallons
per acre per twenty-four hours this year, aud have materi-
ally increased the length of runs or time between serapings
of the slow sand filters without any decrease in efficiency.

The total cost of operation was $4+4,441.38, or $3.23 per
million gallons filtered, which included a charge of
$8,233.78 for operation of the preliminary filters and
$+4,348.68 for lahoratory cxpenscs, the cost of preliminary
filtration being $0.60 per million gallons and the laboratory
charge $0.316 per million gallons.

The reduction in turbidity and bacteria by the action of
the preliminary filters was 52.83 per cent. and 60 per cent.,
respectively.

Two methods of cleaning the filters were wsed.  During
the year sixteen filters were washed by the Drooklyn
method, the remaining two being cleancd by the nsual
method of scraping and ejecting.

There were one hundred and sixty-five runs or cleanings
during the year, an increase of eighty-two runs over the
previous year; one hundred and fifty-two of these runs were
on filters cleaned by the Brooklyn method and thirteen by
the usual method.

The average length of runs by the Brooklyn method was
40 days, the amount filtered hetween runs - being
§9,150,000 gallons, or 118,520,000 gallons per acre.

The average length of runs by the usual method of
cleaning was 59.2 days, the average amount filtered be-
tween scrapings being 135,493,000 gallons, or 181,507,000
gallons per acre.

While the lTength of runs and quantity filtered with the
Brooklyn method was not so large as with the usual
method, it proved cconomical on account of the short time
it was necessary to have the bed out of serviee, the low
labor cost of cleaning and the saving in not having to
replace the sand.
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Sixtcen filiers were operated for the entire vear by the
Brooklyn method.  The items of cost, ete., in the process
of cleaning are es follows:

Number of runs........... e et 152
Average length of runs, days...... Ceteetecneataaeceaaan 39.7
Average m. g. filtered per run............ ... ool 89.13
Average m. g. filtered per acre per run.................. 118.52
Average cost of water to wash per m. g. filtered......... . $0 05

Average cost of labor to wash and spade per m. g. filtered. $0 65
Total cost of washing and spading sand in place (water

and labor), per m. g. filtered................ ... ... $0 70
Average gallons water used to wash sand in place per m. g.
filtered ...t e teees.. 3,630

One filter was eleaned by the usual method of seraping
and cjeeting for the entire year and another one for a
portion of the year. The itews of cost, ete., were as follows:

Number of runs. ..o i it i i e 13
Average length of runs, days.... ..., 59.2
Average m. g. filtered per run......ooaiiiniaiial L 136.5
Average m. g. filtered per acre per run.. ... ... .. 181.5
Average cubic yards sand seraped per m. g, filtered. ... 0.94
Average cost to serape per m. g. filtered. ... oL $0 28
Average cost to remove per m, g. filteved......... . ..., 0 14
Average cost to wash per m. g. filtered........o 00, 0 03
Average cost {o scrape, remove and wash per m. g.

Altered .o i e 0 45
Average cost to clean, including replacing sand, per m.

Lo 111 7y 0 70
Average gallons of water used to remove and wash per

m. g filtered.. ...l 2.320

In Filters Nos. 4, 5, 6, 8, 9, 11, 15 and 16, 7,225 cubie
vards of sand were placed during the vear at a cost of
$0.27 per cubic yvard.

Comparing the cfluent from the Belmont Filters with
the applied water, the reductions were as follows:
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Per Cent.
Average reduction, turbidity................... 97.93
Average reduction, bacteria.................... 99.19
Maximum reduction, turbidity.................. 100.00
Maximum reduction, bacteria................... 99.77
Minimum reduction, turbidity ................. 92.86
Minimum reduction, bacteria...... e 91.50

Comparing the efluent of the plain sand filters and the
water from the Schuylkill viver, the reductions were as
follows:

Per Cent.
Average reduction, turbidity................... 99.24
Average reduction, bactervia............. ... .. ... 99.76
Maximum veduction, turbidity.................. 100.00
Maximum reduction., bactevia.................. 99.98
Minimum reduction, turbidity................... 96.00
Minimum reduction, bacteria................... 98.45

During the year filtered water continued to be stored
in the George’s Hill Reservoir, which has a capacity of
39,760,000 gallons. This reservoir is not covered, and
determinations made weekly failed to show any ill effeets
from this open storage.

A Blaisdell Filter Washing Machine was iustalled for
cleaning the preliminary filters, and its operation has heen
of great benefit to the filters.

Torresdale I'ilters.

The Torresdale Filter Station consists of six(y-five 0.73
acre covered Dbeds, a covered clean watcr basin of
50,000,000 gallens capacity, preliminary filter plant con-
sisting of 120 conercie tanks, approximately 60 x 20 feet,
and containing 1,140 square feet of filtering surface, with
a capacity of 240.000,000 gallons of water per twenty-fonr
hours; a low lift pumping station, containing seven
40,000,000 gellon eccntrifugal pumps; three 75 K. W.
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generators, and five sand washing pumps, with full comple-
ment of hoilers, economizers, mechanical stokers, ete.

The distriet supplied by filtered water on January 1,
1909, ineluded all that territory cast of Sixth street.
between Vine and Spring Garden streets, and all cast of
Broad street and north of Spring Garden street.

On March 1 the district was extended to include the
entire City cast of the Schuylkill river, exeluding Mana-
vunk, Germantown and Tioga, which were supplied from
the Roxborough Filters.

Trom this date until Juue 4 the entire City of Phila-
delphia was supplied with filtered water, but owing to the
extreniely heavy consmnption it was not possible to main-
tain sufficient pressure to give satisfactory service in the
old Queen Lane distriet, and on the above date the distriet
north of Girard avenue, hounded on the west by Fairmount
Park. the north by Allegheny avenue and on the east by
the Norriztown branch of the Philadelphia and Reading
Railroad, the eonneeting branch of the Peunsylvania Rail-
road and Twents-seventh street, was made into a raw water
distriet and supplied with water treated by “Bleach” from
the Queen Lani- Reservolr,

The total amount of water filtered during the year was
13.558,000,000 gallons, a daily average of 201,528,800
gallons, equivalent to a rate of 4.05 wmillion gallons per
acre per day.  The daily average amonnt filtered since
March 1, 1909, was 217,000,000 gallons, and the maximum
amonnt filiered in any one day was 248,000,000 gallons.

The cost of operation, not including the cost of operating
the low lift Pwmping Station or the cost of wash water
(which s inclnded in the expense of the Pumping Station),
was $125,594.47. or $1.70 per million gallons of water
filtered.  Of this amount $19,580.18 was the cost of
operating the preliminary filters and $10,858.52 the cost
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of the Laboratory, or $0.26 and $0.15 per million gallons
filtered, respeztively.

Sinee February 15 the filters have been operated at rates
approximatinz 6,000,000 gallous per dayv per acre, the
average rate sinee the above date heing 4.2 million gallons
per acre per day.

Two methods of cleaning were cmploved, <. e., the
regular or seraping and cjecting method and the wse of
Nichols® Separators.

The total number of runs or cleanings was 840 during
the year, an average of about 13 cleanings per filter, having
an average leneth of 26.2 days.

The Nichols method was used for 695 cleanings and the
average cost was as follows:

Number of cleanings by Nichols method........ 695

Average length of runs, days.....ooooiiiiiia., 27.3
Average million gallons filtered per run........ 91.7
Average m. g. filtered per acre per run......... 119.8

Average cost of water to wash per m. g. filtered.. $0 01
Average cost of labor to scrape and wash per m.

a. filtered ........ e eieteetereeiaseeneseaan 0 40
Cost of water wasted.........oviiiinneo.... 001
Total cost per m. g. filtered.............vunn... 0 42
Average number of gallons wash water per m. g.

filtered ... 1,000
Average depth scraped per run, inches............ 0.71

In Filters Nos. 2, 4, 5, 6, 9, 10, 11, 12, 15, 16, 17, 20,
21, 22, 23, 26, 27, 28, 30, 33, 36, 37, 39, 40, 42, 45, 47,
533, 55, 56, 57, 58, 60, 61, 63, 64 and 65, 45,016 cubic
vards of sand were replaced at an average cost of $0.23
per cubic yard.

Comparing the effluent from the Torresdale final filters
with the applied water taken directly from the Delaware
river the reductions were as follows:

3
oy
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Per Cent.
Average reduction, turbidity.........ooiiiee. . 98.70
Average reduction, bacteria...... ...l 99.01
Maximum rveduction, turbidity.............. ... 100.00
Maximum reduction, bacteria.........ooooio.t. 99.81
Minimum reduction, turbidity...........ooooe... 92.50
AMlinimum  reduction, bacteria................... 95.71

The Torresdale preliminary filters were placed in service
on January 21, 1909, and since this date all water filtered
by the sand filters has passed throngh these filters. They
normally filter at the rate of 80,000,000 gallons per acre
per day, but have eiven satisfactory results from rates of
100,000,000 eallons per acre per day. The daily average
reductions in turbidity and bacteria for the vear were 67.6
and 62.6 per eent., respeetively.,

The average ‘urbidity of the applie:d water to the pre-
filters was 38,9 and the maximum 350. The average
daily amount filtered from April 15 to December 31, 1909,
was 222.6 million gallons.  The per cent. of wash water
used for the vear averaged onc-half of one per cent. of the
amount filtered,

The number of cleanings was 12,648, an average of 105
cleanings to each filter, or «1lmn 3.4 days between c¢leanings
for the year.

The total amonut prefiltered was 58,099 million gallons,
requiring 311 ivillion gallons of wash water.

“Torresdale Laboralory.

“January 21, 1910.

“Me. Frep ¢, Dusnar,
*Chief, Bureau of Water.

“Diar Sies—Work at Torresdale Laboratory started
July. 1907, and continued in temporary quarters until
November, 1909, when the new building was completed.
The work of the chemical lTaboratory started on Decem-

ber 1
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“Force.
Francis D. West, Chemist in Charge.
John A. Murphy, Bacteriologist.
Granville A. Lawrence, Assistant Bacteriologist.
Wilson S. Yerger, Assistant (‘hemist (since Dee. 1st).

Five per diem men employed as sample collectors and helpers
in the laboratories. Their work is divided as follows:

1. Collector of bacteria samples from plant.

2. Collector of turbidity samples from plant.

3. Collector of bacteria samples in the district and helper in
laboratory.

4. Helper in bacteriological laboratory.

5. Helper in chemical laboratory.

“Tt has been a source of gratification to me that not only
the salaried mer, but the per diem men as well, have felt
that their work was an essential part of the success of the
laboratory and have worked accordingly. If samples are
not properly collected the laboratory is useless. In cases
when our results were questioned (which has happened
but seldom) 1 have found on personal investigation that
my collectors were getting the water at the proper places.
I think we have snceeeded 1n making the laboratory not
one of “recorl,” but an active working unit and an essen-
tial help in the management of the plant: at least that
has been the aim of cach member of my foree, whom I
wish to thank.

“Work.
“The tests made during 1909 follow:

(a) Total gelatine counts (48 hours at 190 C.) Delaware
river, applied to final filters, filtered water basin

Lardner’s Point and effluents of filters.............. 16.000
(b) Samples from filtered water district, plated as above 1,488
(c) Special gelatine and agar counts.................... 914
(d) Microscopical examinations ............. ... ool 304
(e) Turbidity determinations of same water given un-

der (B) tivrreirei it 23.000

(f) Tests for B. Coli Communis, Delawarve River. applied

final filters, filtered water basin, Lardner's Point, and

five places in filtered water district.................. 890
(g) Chemical tests (month of December)............... 120
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“And the following speeial work:

(1) Methods of determining B. Coli Communis.

(2) Effects of washing pre-filters on number of micro-or-
ganisms in efluent.

(3) Tests on effect of hypochlorite of sodium and calcium
on bacteria (3 reports).

(4) Tests of action of electrolytic hypochlorite of soda on
pre-filter No. 119.

(5) Comparison of sedimentation of applied waters with
pre-filtration.

(6) Chemical reactions during disinfection of water.

(7) Report of water on steamship Manchester Trader.

(8) Report of turbidities of sands at different depths in
filters.

(9) Report on pump well No. 1, Lardner’s Point. (The re-
port on effect of micro-orgunisms on filtration will be
forwarded within a month.)

“Cost of Operalion.

Total cost for salaries. ... .oitiniiiiitienennnnennns $8,396 67
At a rate of 210 million gallons a day, cost is about
11 cents per million gallons filtered.

(a) Cost for ice for year..................... $98 18

(b) Cost for gas for year........ ..., . 212 60

(¢) Cost for meat, ete., expense account......... . 210 91

(d) Cost for supplies............ccovennen cerees 1,667 26
Miscellaneous eXpenses .........coeeeeees ceeveennes o 794 59
Total cost, salaries, supplies, ete.......... ....$10,858 52

Cost of laboratory, per million gallons filtered........ 013

“Thanking you for vour kindness and interest in our
work during tl ¢ past vear, T am respeetfully yours,
(Signed) “IFRANCIS D. WEST,
“Chemist in Charge,
“Torresdale Laboratory.”
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Cost of Operation of I'ilters for 1909.

; Rg?t[)(f:o. , Rk‘r{)g::o. ' Belmont. Torr'sdale. Total.
I
10]; 17 S I $1,769 24 1 $1,778 80 | $2,436 25  $6,855 49  $12,830 78
Filter attendants..___ i 2,736 48 ' 1,536 01 ' 2,94 25 12,962 G4 20,179 38
QOleaning filters..—____ I 4,832 19 ¢+ 1,834 32 | 16,111 16 ‘ 52,663 99 75,411,668
Labor on grounds--._- . 1,223 23 1,005 71 ; 2,011 92 1,951 39 6,192 25
Japitors and w'chmen. 1,189 74 =~ 1,189 2¢ ' 1,194 76 4,749 51 8,623 28
Maint. and repairs__..i 1,796 48 ' 1,277 28 3,218 18 12,615 94 18,907 &8
Laboratory —--——_...__ 12,220 68 4‘ 2,112 64 4,318 68 10,858 32 19,510 52
Lighting . © 612 7590 38,6245 3,356738 7,136 30

Totals for final filters.

$15,820 30 ' $10,809 90 $36,207 G5 $106,014 29 $163,861 14

DPre-I'illers.
Rgpg’(f:o Rg',gl‘)‘if:o. " Belmont. Torr'sdale. Total.
Filter rxt;tendants...._.l ............ $1,262 03 $2,46¢ 56 310,779 74  $14,506 33
Labor - 816 7y 11213 2,351 21 3,253 13
: |

Maint. and repmrs.._|-........... 3,51393 5,657 0t  6,4623 15,677 20
Totals for pre-filters._|...._._.___ $5,632 75 £8,233 73 $10,580 1S 33,466 66
Tow service station. | o o s 22,451 44
Total cost for plants__| $15,820 30  $16,462 €5  S44,441 33 125,504 47 $224,779 24
Million gals. filtered.. 4,82 3,880 ' 13,763 73,558 96,163

3 i .
3-5 Final filters____. %3 10 %279 $2 63 1 41 §1 75
Qo
559 Prefilters ... : ____________ 145 0 26 kg
@
3Z | Pumping SEAMION oo e e 150

*: —— e ——

Total cost per M. G.' 3318 st 21" 33 93 $170 82 3¢

Cleaning filter charges include restoring sand under Contract 160,
Belmont pre-flter maint. and repair charge includes sand furnished

under Contract 151



Comparison of Pumpage for 1908-1909.

[ GALLONS.

e mmmm——— e

' 1908. 1809, Increase. Decreaxe.
Aunual pUmMPAGE oM TIVeIS o oo e e a : 117,885,662,022 *111,129,767,510 oo 6,755,894,512
Average daily pumpage from rivers..____.____ _: 322,091,973 304,465,116 . 17,626,857
Pumpage per capita. et emme ) 210.2 196.2 o ceceee 8.2
Maximum daily pumpage from rivers during months of greatest consumption.. 341,650,000 362,318,810 20,098,810
Pumpage per capita during months of greatest consumption_ . _________________ - 223.0 233.5 10.5
T'otal supplementary pumpage at high service stations_.______ . ____________. 7,803,630,156 8,184,451,942 378,815,786
Low service station, Torresdale, pumpage from Delaware river ) 31,573,397,000 75,189, 485,350 40,616,088,350 .

i |

* Mecters at Roxborough, Belmont and Queen Lane stations,

Plunger displacements at other stations.

*
H—
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Volume and Cost of Direct Pumpage for the Years
1899 to 1909 inclusive.

u[eten—us-t;dna_t_ﬁ;i-n-:ont, Queen

Lane and Roxborough.

me oz - .
B -t S, 3. %
: B ' =. ‘285 £% E
! °§ <E £ Z& 5
Yeare, SE % s,8 M2 g4
< ac®d a =
B 52: " zF 2
. £ SE% v3 < 2
, g ELE 28 2y &
! z Z ] I 58- &~
1899, oo i 10,876,751,022 : 229,015,044,626 %2 80 ‘ 199‘7i 1,125,813
1000 oo ! 104,704,633,711 | 215,632,475,308 . 358 | 221.7  *1,293,697
1001 101,8%,624,004 | 208,180,044,738 | 3 99 | 211.11 1,321,304
i
1002 | 140001648 | 0,802,012,050 | 464 \ 232.0' 1,819,500
» ;
103 119,600,019,200  24,997,189,170 ' 5 0% ‘ 238.0 | 1,378,298
1 i
1904-.._._.__-! 120,386,160,615 ' 217,368,580,965 4 93 | 231.0 | 1,407,690
1905 | 119,488,61,811 ' 257,447,32,820 | 442 | 227! 1,487,750
1906 .. | 116,732,205,8%9 - 953,264,725,466 | 480 | 217.8 1 1,468,411
1907 | 110,406,858,007  238,%68,051,120 | 5 41 i 2017 . 1,499,717
. i
1908 | 1I7,885,602,022 | 256,834,927,765 | 511 | 210.2 1,531,752
1909 . .. " 4111,120,767,510  277,020,429,051 412 | 1062 1,552,000

*U. 8. Census.
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Volwme and Cost of [igh Sereice Pumpage for the Years
1899 lo 1909 inelusive.

L. £ §5%

Years, | t'g S§ “&‘,E

Sz O °©, %

B

5_: %ﬁm §c§
1899 .. 2,114,620,582  2,798,612,002  $11 85
DU J2,811,042,314  2,487,057,313 14 94
1901 . 1,008,833,130  2,276,82,775 - 17 86
1902 - 2,335,260,121  2,835,932,5% , 1802
1903 2,484,635,460  3,119,047,08¢ ' 17 01
1904 2,300,693,874  2,901,610,630 18 07
1907 e eeee- 2,931,646,920  2,817,070,028 18 04
1906 - 2,195,711,819 2,821,442,388 25 58
1907 . 2,681,156,615  3,307,403,147 18 88
1908 - oo 3,008,496,156  3,781,871,428 27 76
1909 3,202,300,942  4,017,996,96 - 18 74

Volume and Cost of Low Service Pumpage for the Years
1903 to 1909 inclustve.

" oL - o=
£ 38 gE
E == SE<
1 . o~ AN
NE: N i
Years. ° g °'3 © 2§
5& 522 A 5a
= 258 w3
£ Bl =] 258
Vd 7 o
1903 * 1,930,680,000 652,569,840 . $3 63
B 12 YT 3,185,172,000 940,996,440 ., 1371
- S 3,652,158, 445 986,082,750 . 14 95
D 1,480,917,000 1,182,855, 090 13 02
1907 - e e 112,534,198, 000 2,805,132, 432 26.26
190% e 39,370,537, 000 8,306,843, 417 14 02
1909 o $80,171,636,350 32,863,400, 640 5.27

*‘Roxborough Low Service Station, started 7-3-1903.
tTorresdale Station, started 7-15-1907,
{Frankford Plus 3,300,000,000 Gallons.



Cost of Raising 1,000,000 Gallons 100 Fect During 1908
and 1909.

) 1 '
Pumping stations. . 19c8. 1909. Increase. Decrease.
- |
; |
Fairmount ! $482 %312 99 817
i
Spring Garden—..______._____________ 6 99 *14 33 7 34
Belmont ___________________________ 598 5 64 36
Queen Lane -- 485 5 50 65
Roxborough __..___.______._________ i T 3 580 el 144
Frankford, No.*1.._.______________ S 19 91 9 0L
Frankford, No. 2._________________ 2 68 2 80 12
Frankford. No. s 18 50
Average ! $5 11 $t12 $0 90
‘
High Service Statlons. | .
Belmont i s $17 69 coeeeoos 818
ROXbOTOUED oo ceeoeeeeen 1 12 91 1208 ooeeoes 3
Mt. Airy "3 124090 . 56 73
Chestnut Hill __..__________________ }
Frankford €8 95 2712 . 183
Average___ . ___________._____ | $27 76 1874 . $9 02
Low Service Stations.
Roxborough o ____ $17 29 $17 46 $0 17 omoeeeeee
Torresdale 13 39 L S 8 62
Total averages__._._.. e cemccmmmee $5 58 $5 27 eeeaeeae §0 31

* Pairmount and Spring Garden stations were shut down on February 15,
1909, and increased cost is due to keeping stations in reserve.

t Frankford, No. 1, is only occasionally used and extreme cost is due to
keeping the station ready for operation.
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Comparison of the Capacily and Average Daily Pumage
for 1908 and 1909.

’ CAPACITY. AVERAGE.
Pumping Stations. UV BNSU - .
' 1903, 1909. 1908. 1909,
Fairmount ... 85,200,000 | 83,200,000 | 14,671,642 | 2,873,268
Spring Garden - - .| 150,000,000 - 170,000,000 | 0,813,856 | 9,463,680
Belmont e 62,600,000 | 73,500,000 | 43,502,421 | 43,162,588
Queen Lane . __________.___... | 80,000,000 | 80,000,000 | 53,636,347 | 29,873,008

|
Roxborough -_--______-_--_---.]l 41,500,000 | 51,500,000 @ 27,208,955 | 81,078,962

Total from Schuylkill._._.. : 367,290,000 | 408,290,000 ; 229,833,221 | 116,446,456
Increase. . ooceeeao D 41,000,000
Decrease. ‘ 1‘ ______ 118,386,766
Frankford, No. 1..______.___._. ! 57,000,000 | 57,000,000 __...........] 8,161,263
Frankford, No. ‘2-..-____--__-_-‘ 120,000,000 120,000,000 . 91,704,314 | 100,894,003
Frankford, No. 3. ... i 120 000,000 120,000,000 554,487 | 82,432,776
Total from Delaware..._.__ 297,000,000 | 297,000,000 92,258,801 | 191,478,042
Increase i 99,219,241

Decrease. oo

Total from Delaware

| T—

and Schuylkill rivers_.._- 664,290,000

705,290,000 | 322,092,022 | 307,924,498
|

Inecrease - 41,000,000
Decrease_ ... ——- 14,167,624

High Service Stations i
Belmont el ‘ 7,000,000 i 11,000,000 , 2,146,467 2,436,838
' 1

Roxborough oo 10,000,000 ! 10,000,000 E 4,572,360 4,888,013
Mt. ARy oo | 3,000,000 | 3,000,000 | 121,610 | 183,407
Chestnut Hillo oo 750,000 ‘ 750,000 ; 012 el -
Frankford oo | 7,000,000 i 7,000,000 1,878,687 51,107,270
Total High Service_.----__-i 217,750,000 : 31,750,000 8,219,936 | 58,620,628
Increase ; --! 4,000,000 oo 50,400,692

Deereasee oo oo oo i , :
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Comparison of the Capacity and Average Daily Pumage
for 1908 and 1909—Continued.

! CAPACITY, AVERAGE.
Pumping Stations. - S .
1908. 1909. 1908. 1909.
Low Service Stations
Roxborough e amaeeaee 30,000,000 30,000,000 13,106,940 13,649,730
Torresdale .eemeoocmcomaccaan 240,000,000 280,000,000 94,462,833 205,998,590
Total Low Service.._._.__ 270,000,000 310,000,000 * 107,669,773 219,648,820
Increase 40,000,000 _ oo 112,078,547
Decrease. ca oo ooooooooo
Total Dally ..__.__.____._____ 962,040,000 '1047,040,000 437,881,731 586,193,346
Increase. 85,000,000 __o__o_ae .. 148,312,616
Decrease . _______________ '
7
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Dstribulion.

The total quantity of pipe laid was 137,179 feet, of
which 125,195 feet were service mains from 4 to 16 inches
in diameter, 4,962 feet pumping and supply mains from
1< to 48 inches in diameter, in addition to which 7,022
feet of pipe were laid for fire hydrants and other con-
nections.

The total length of new pipe laid was 137,179 feet,
equal to 25.34 miles, making in addition to-that previously
faid 1,612.15 miles now in use.

Of the ahove 14.43 miles were laid by private contract
on account of the Bureau being without pipe and having
1o funds from which it could be purchased.

The total number of additional fire hydrants put in
during the year was 393, making the total number in use
15,561. ,

The total number of drills for attachments, from 4 to 6
inches in diameter, was 8,139.

The total number of meters in use was 1,759.

The total unmber of dwellings with water is 302,922,
an inerease of 10,357 during the year.

I wish here to testify to the faithful and valuable
services rendered the ('ity hy the employees of the Bureau,
and it was only by their cfforts that the supply of water,
heth as to quality and quantity, was maintained sufficiently
to meet the demand.

Thanking vou for the valuable assistance and support
given me, I am,

Very respectfully yours,
FRED (. DUNLAP,
Chief of Bureau.
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APPENDIX A

—_— s ——

REPORT OF CHIEF CLERK

Philadelphia, January 21, 1910.

Frep. C. Dunrar, Esq.,
Chief, Bureau of Water.

Diear Skr:—I have the honor to submit hercwith
detailed statement of the expenditures of the Bureau from
the appropriations made thercto and an itemized list of
miscellaneous reccipts.

A statement taken from the hooks of the City Controller
shows the appropriation for supplics and the expenditures
therefrom by the Department of Supplies.

Yours respectfully,
J. T. HICKMAN,
Clief Clerk.
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Delailed Iapenditures of the Bureaw for 1909.

- Amount Amount
N ot Amount Amount Q
General Appropriation. Appro- o N Not
priated. Expended. Merging. Merging.
An ordinance to make an appro-
priation to the Bureau of Wa-
ter, approved Decem-
ber 31, 1908_._______. $950,651.00
Balance from books
of 1908, ________ 1,443,956.40
Increased by addi-
tional appropria-
tions and transfers 2,1 3.28
$4,522,160.68
Diminished by
transfers ... 13,570.00
Net appropriation_.._______._.___ $4.508,500. 68’
Item 1——Snlarios-.---.-!?«')?o,;’)ﬁs.oo
Increased by addi-
tional appropri-
F:38 1) « R — 1,760.00
§522,305.00
Diminwhed by trans-
32,000.00
Net appropriation 490,305. 00 )
Chief of Bureau___ 10,000.00 $|0,000.00
Chief clerk and ussistants__ 5,000.00 5,000.00
Stenographers _______________ 2,700.00 2,700.00
(‘orrespondence clerk - 1,000.00 1,000.00
Time elerk _____—.__ - 1,000.00 1.000.00
Messenger .. - 720,00 720.00
Draughtsman 7,200.00 1,804.24
Superintendent and assistant. 5,000.00 5,000.00
Clerks and paymasters________ 2,200.00 55.36
Assistant elerks _____ — 4,000.00 3,118.05
Assistants to chief____ — 7,800.00 7,565,903
Foremen filter attendants____. 2,000.00 2,000, 00
Chemists and assistants. 4,920.00 4.819.39
Bacteriologists and assistants 4,170.00 4,170.00
Assistant clerk oo 3,600.00 3,375.00
Pipe inspector and clerk. 2,500.00 2,500.00
Search clerk ________ 1,300.00 1,300.00
Chief inspector _ 1,200,060 1,200.00
Inspectors ________ 22,000.00  17,878.51
Permit clerk and 2,500.00 2,500.00
Pur\oyora - 10,360.00 10,369.00
Purveyors’ c]vr 6,300.00 6,2
Purveyors’ assistant clerks___ 5,600.00
Yard keeper ... - 915,00
Hydrant inspeetors — 8,000.00
(ieneral foreman ___ - 8,400.00
Foremen of repairs_ 7,650.00
Superintendent of shop and
elerk 2,400.00
Stop attendants 3,000.00
Storekeepers ... 3,200.00 b
Foreman muachinist - 2,000.00 2,000.00
Foreman bricklayer 1,600.00 1,600.00
Foreman, city shop. 1,400.00 1,400.00
Foreman carpenter . 1,200.00 1,200.00
Foreman plumber __ 1,000.00 1,000.00
Foreman stonemason 1,000.00 1,000.00
Foreman painter ________.__.__ 1,000.00 892,88
Foreman rigger and assistant 1,900.00. 1,900.00
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Detailed Expenditures o/ l/ec

Amount
General Appropriation. Appro-
priated.

Bureau—-Continued.

'

Amount
Expended.

Amount
Merging.

Amount
Not
. Merging.

Itemm 1—Continued.

Foreman of lahborers____
‘Watchmen, offices and y
Janitor, main office._.
Lipeman ______________ -
Telephone operators
Electrician ____________
General storekeeper _.

K060, (0
6.380.42
720.00
1,200.00
1,600.00
1,400.00
981.17

Salaries at Pumping and Filter

Stations.

Fairmount
Spring Garden
Belmont _____
Queen Lane
Roxhorough
Frankford __________
Belmont High Service..
Roxborough High Servic
Frankford High Service.
Mt, Afry .
Chestnut Hill
Belmont Filters _______
Upper Roxborough Filters.
T.ower Roxborough Filters A
Torresdale Filters ___________.
Uniforms for policemen and
watchmen

Item 2, 2a and 2%,. TFor wages of
mechanics, laborers and other
workmen cmployed upon re-
pairs to machinery and the
maintenance of and repairs to
Buildings. Grounds and Reser-
voirs and the transportation
of workmen lncldcnt thereto.
Balance, Jan. 1_._____| $5,817.6%

Annual approprintlon_.loo 000.00

Increase by additional
appropriations ______ 176,000.00 .

Net appropriation to Item________ 331.817.68

Wages:
Bofiler makers _ e
Bricklayers _
Carpenters __
Crane runner
Helpers ...
Horses, carts
T.aborers __._________
Machinists _
Painters ...
Pump erector.
Stonemasons
Tinsmiths _
Waste water
'Cransportation

CRYTT020.385

£161.319.11

KIS0
LT

20.394, 30
46,844.88
101 4373
V31
1-.4 2.6
11.641,32
5,077.24
2,250.00
10.421.05
(.903,33
3,120,090
2.638,29

1.730.00

" L6253 35
48 M
4,103 27

$330,881 97

%12,381.65
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Detailed Ewpendilures of the Bweau—Contmued

Amount Amount
General Appropriation. Appro- E‘;rg:;gle% ﬁgg?:gt ! Not
* priated. . * | Merging.

ftem 3, 3a and 3%. TFor wages
of mechanics, laborers and
other workien connected with
repairs to and improvement of
the distribution and the laying
of service mains and the trans-
portation of workmen engaged
in repairs and the traveling !
expenses of pipe in-
_spector. Bal., Jan. 1 $4,335 50
Annual appropriation_ 150,000 00
Increased by additional
appropriations ______ 271,000 00
Net appropriation to item-_
Transportation ___.___
Traveling expenses

$425,335 50
cemmmmccememe $1,931 92
850 59

Wages:

Improvement __ - 72,892 69 i
First Distriet_____ 35,345 67 |

Second Distriet. 29,269 83 i

Third Distriet_______ 106,162 46

Fourth District 33,780 14 | |
Fifth Distriet__________ - 28,684 80 | |
Sixth Distriet - 50,591 91 I

Seventh Distriet oo .. 58,086 63 I

$417,696 64  $2,000 00  $5,733 88

Item 4, 4a and 4%. For wages .
of mechanies, helpers and '
other workmen at the City l

construction and repair shop. .

Balance, January 1.___ $583 77 ‘
Annual appropriation- 20,000 00 \
Additional appropria- .
|

tions oo _______ 20,000 00 ?
Net appropriation to item._______ $40,683 77
L T 40,290 90 oo | $292 87
Item 5. For wages of hydro- '
graphic corps and expenses in-
cident thereto
Wages 1,596 00 |
Item 6. Repairs to bollers. '
Balance, Janunary 1_.._. $307 00 ‘ .
Annual appropriation-__ 5,000 00 ' '
_— |
$5.307 00 '
Diminished by transfer__$3,000 00
Net. anvropriation to ftem______ - $2,307 00
Boiver tunes ____________ 1,433 02 .
Damper rognlutor- 400 ,
Fire brick 227 50 \ .
Repairs R 76 20 i
Spray for boiler.______________ _____________ 85 00 85 2bi
$2,221 72 i
Item 7. TFor hauling water pipe : i
and machinery___...___$2,500 00

Increased by additional
appropriation a n d .
transfer ____.__.______. 6,600 00 !

Net appropriation to item________ $9,000 00 ,

Hauling o e iemaeas 7,681 10 1,318 90
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Detailed Eapenditures of the Bureau—Continued.

Amount ! Amount
. Amount Amount .
General Appropriation. Appro- e Tre : Not
priated. Expended. Mergiug Merging.
Item 8 and 8%. For repairs to
roofs.
Balance, January 1____._ 375 00
Annual appropriation__- 1,000 00
$1,075 00
Diminished by transfer 500 00
Net appropriation to item____..___
Galvanized roofing._________________ _____________ ) $180 40 3319 60 75 0Q
Item 9. For extra clerk hire |
in writing up dupli- |
cates __________________ $500 00
Increased by additional
appropriation _________ 2,828 86
Net appropriation to item.____.___ 3,328 S6 2,328 86
Item 10. For keep of horse for
general superintendent and as-
sistant to chief and for keep
of automobile for chief of
bureau .. 2,000 00 2,000 00
Item 11, 11a and 1115, For ad- [
vertising, postage, horse-shoe-
ing, miiscellaneous expenses,
repairs to wagons, carts, har-
ness, tools, pipe and pave-
ments, ground rent, 918 !
Cherry street, and electric cur-
rent. !
Balance, January 1.___ 42 48
Annual appropriation__. 2,000 00
Increased by addition-
al appropriation and
transfers ___
Net appropria 13,542 48
Advertising .. ___ 269 55
Aftidavits . _____ —— 9 00
Badges ____ - - 21 00
Binding books.________________ _____ 19 25
Brass checks _. 2 50
Carrfage lamps 10 00
('are of clocks... 62 00
Cleaning well 30 00;
Drain-pipe - ______________ 18 13] i
Disinfector, rental 144 00 :
Eleetric current —_— 368 95 '
Flectric supplies__.__________.__ 44 90 '
Engineer suppli 89 06
Freight ____ 271 46 .
Fire extinguis| 67 50 |
Furnishing meals 5 650 !
Frames for drawing - 28 00, '
Ground rent, 918 Cherry st._|-____________ 26 66, !
Gum_goods RS P 160 28 i
Hardware _________ 1384 3¢ !
Hauling . 61 5.
Hire of automobile 29 00, |
forse shoeing. 2,100 52 |
Hose .- 18
Incidentals 163 96
Incidentals, hydrographic. . |...______ 72 90
Inspecting pipe — 32 00
Keys oo 15 87
Laboratory suppli ——— - 268 85
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Detailed Ewpenditures of the Burcau—Continued.

Amount
General Appropriation. Appro-
priated.

Amount

Expended. Merging.

Amount

Amount
Not
Merging.

I[tem 11, 11a and 11%—Continued. '
I

Oxygen __________

Photographic supplie
Parts of meters__._
Pipe cutter.___.
Pinjons ________

Pump valves._.____
Repairs, chairs._.
Repairs, dynamo..
Repairs, gauge__.
Repairs, harness_
Repairs, pavement.
Repairs, pipes____
Repairs, range__.
Repairs, typewrit
Repairs, wagons_
Repairs, wateh.
Rubber stamps __ . ______
Serving morning papers
Stationery ________________
Subscriptions  (periodicals).
Telegrams _ . _________
Telephone, rental_

Test gauge__.__
Text books__.__..
Time recording equipment__
Transportation ___________
Traveling expenses
Tse of dump__.____.____
Use of poles, telegraph.
Window shades_ -
Wood rollers_______._____

Item 12.  For hauling ashes !
from pumping sta-
tions ... ____.___ £3,000 00

Increased by additional
appropriations ____._. 2.5

Diminished by transfer. 7
Net appropriation to item..______ C N, 430 00

Ttemn 12%.  For cinergencies,

Balance, January 1.______ - 653 35
Bushings o -
Crane shaft
Damages’ __
Freight __
Lanber __
Machine work.
Plungers ______
Repairs. boilers_
Valve

$11,148 04

5,033 00

8653 33"

$1,004 91

397 00:

$1,489 63
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Detailed Eapenditures of the Burcan—~Continued.

[
Amount |

Amount

General Appropriation. Appro- | | Expended.

priated.

Amount
Merging

Amount
Not

" Merging.

Item 13 and 13%. For the pur- ’

chase of material connected
with the repairs to machinery,
mains, buildings and sidings.

|
Balance, Jaruary 1..._.. $392 41|
Annual appropriation__ 2,500 00
Increased by additional

appropriation a n d |
transfer .. _________ 7,000 00 : .
Net appropriation to ftem. - _." $9,892 41
Ash buckets
Ash chutes
Bevel gears. -
Brass fittings. PR -
Boring bnr, etc ' -

Changing Tails...
Chutes and chains
Cylinder covers.
Cylinder head.
Drill
Flectrical material-._.__
Expansion set._
Fittings
Forgings
Gears __ o ..
Globes o
Governor
Grate bars ... _________
Girates and plates
Hardware _____________
Hose and couplings_
Iron castings______
Iron fittings_
Iron pipe.__.
Jet exhauster.
Lead wire ___
Load chain____
Lumber
Machine Work. .o ooco o . ool o.

Pencils for gauge cocks.
Pipe and fittings. ... . _.
Piston castings________________ _________
Piston rings._.._.____________________

Repairs, calorimeter
Repairs, copper pipe.____.. .. _________
Repairs,
Repairs,
Repairs,
Repalrs,
Repairs,
Repalrs,
Revolution counter...
Sand

SCreeNS o oo e e

S 4|‘7»
35 .ﬂ|
32 .00
19 8§3.
35 02
98 18,
216,
2 25
500
24 08
448 64
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Detailed Expenditures of the Bureau—Continued.

. Amount Amount
General Appropriation. Appro- Awount | Amount Not

priated. Expended. Merging :Mer:lnz.

|
Item 13 and 13%—Continued. ' .

Shanklers and serews $27 74
Sponge bhaskets_ 64 20
Spur gears____ 31 34
Steel castings. 13 90

Steel plates____________________ ______ : 3275

Steel pipe. - 15 69
Steel springs_ 2 65
Steel tubes__. 34 06
Steel worms 160 00
Stone S 334 77
Straight edges_ 100 00
Supporting tracks_____ 351 86
‘Cempering springs | 720
Valves ___._.__ ! 1,043 63
Valve yokes. 13 00
Wire ropeo . 146 25
!
| $9,850 82 ___________ $41 59
Item 14, 1ta and 141;. TFor
wages of mechanics, laborers
and other workmen employed
in the maintenance and opera-
ations of the Upper Roxbor- |
ough. Lower Roxborough,
Belmont and Torresdale filter
stations, the Belmont and .
Torresdale labhoratories and !
the Torresdale pumping sta-
tion. i
Balance, January 1 ____ K83 54 !
Annual appropriation. §0,000 00 K
Increased by additional !
appropriations and
transfer _
Net appropr T $192,083 54
Salaries:  Torresdale __ .. __ .. _____________ 26,300 48
Wages:
Lower Roxborough 7.436 62
Cpper Roxhorough. 5,204 64
Belmont ________ 16,325 38
Torresdale ... 117,684 75,
—— 1

ftem 15 and 151%. For resand-
ing fillters, painting and inci-
dental expenses for obperating
filter plants.
Balance, January 1___ £1,361 49
Annual appropriation. 10,000 00
Increased by transfer.. 1,000 00
Net aporopriation to item__._____  $12,361 49
Adjusting valves ————
Demurrage ___
Gas for fuel___
Hauling ashes_

$186,051 s?! $6,000 00 31 67

Hoists ______ 144

lce - 13 60
Incidentals ___ 423 59
Laboratory suppl 9295
Post drill_._____ 12 12
Printing o 240 50
Sample collector_ 19 00
Steel rope_____ 41 80

Steel  SPUT o e e e meem :_ 16 00
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Detailed Expendilures of the Burcau—Continued.

|
f
| Amount . Amount
. Amount Amount
General Appropriation. gggxt-g-] | Expended.| Merging Mefgltn <
< .
| —
Item 16 and 15%—Continued. ! |
Subseription, periodieal. ... . ________ 5 00,
Telephone, rental | 46 50
Text books - - 61 70
Towel service. 36 00
Transportation __.___ ... ___ o 211 40
Restoring sand, Contract !
No 00 o e el ! T4 89
—_—
$9,501 69  $2,839 8
Item 16. For fllitration. .
Balance, January 1_______________ $425 12
Traveling expenses __ o oo 53 12 . _____ 8372
Item 17. TFor completion ot
high pressure firc main.
Balance, January 1.______ 63 7%
Steel covers _______________ em e 4500 . 1875
Item 18, For furnishing and '
laying mains for filtered water !
Balance, January 1..__.$3,119 83 i
Diminished by trans- .
3 . 3,037 43 | ‘
Net appropriation to item-_______ 82 41), !
Filling washout________.______ ______.____ - 35 00
Hauling ... - 15 00,
Repairing drain pipe 32 4f"
|
$82 40
ftem 1¢.  For eand fltration !
purposes, T'orresdale Beds. |
Balance, January 1....._.__.____.. . $10,603.62
Restoring sand, Contract No. '
160 . — 8,000.00 . _______.____ 2,623.62
Ttem 20. For repairs to pumping
engines.
Balance January 1 |
Air rammers _ 105,56
Check valves _ 390.00

Bushings __...___ - 19.95

Connecting rod i S8
Cylinder head ____ 23.74
Fxpansion joints 420,00
Floats __________ 10.50
Gate valves ___________________ _____._______ 2,05
Iron pipe and fittings_________ _____________ 645.51
Machine work .. .. ... 1,053.82
Piston __.__.__ 111.50
Rod brasses 5,50
Steel plates 927.00
Tubes e e e 2,00
$3,845.96 639.54
Ttem 21. TFor the purchase of
and repairs to machinery. ‘
Balance., January 1__.____________ 244,846.31 |
Air pumpn and fittings________ ____________ 157.65 .
Brass fittings . ... - 118.53 .
Bolts ol e - 3.23
Bricks and plates._____________ _________ 166.39
Cast iron ram___ J 174.00
Centrifugal engine ___________ _________ 497.10

Coal handling machinery.____._..... .. ... 106,00
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Delatled Eapendilures of the Bureau—Continued.
' [

Amount Amount Amount A'g%‘:nt

General Appropriation. ©Appro- Senendo
priated. Expended. Merging. Merging.

Item 21—Continued. !

Dials . ...
Eleetric pump __
Eleetric supplies _
Electric equipment _
Flange pipe _.__
Floats __.__.__._
Fittings for blower.
Fittings for economizer.
Fittings for stokers____.
Gaskets ... ____
Grate hars _
Grate rackers ___
Governor and fittings.
Hire of tapping machine.
Tron fittings _._________
Links and buckets .

9.00
196.00
401.11

Piston rod,
Repairs to erane__
Repairs to m:l(-hlnﬂy -
Slip indicator .
. Sole plates __ __
Steel pipe and fittings
Steal for spur gears.
Valves __.____ ___
Valve seats ____ __ __ ___
Worms and wheels__ __ R,
Boiler equipment, Cont. No.
2T e e e e —en 5,99R.30
An\iliar\' pump, Cont. No
180 o i e 1,953.31
Bollor equipment, Cont. No.
3 OISR - 15,518.50
medutiom for en gine,
Cont. No. 138 S.
Foundations for engine,
Cont. No. 138 .. . . . 2,705.59
Pumping engines, Cont. No.
188 8P, _____ e 40,001,22 !
Pumnping 0ngmos (‘ont \n ' H
13 B, ..__... [, 3,717.84
Pump ends, Cont. No. 139 M. R 2
ump ends, Cont. No. 143 __________ . 9,800.27

............ S116,479.17 ... R128,367.14
Ttem 22, For the extension of
the High Pressure Fire Systemn,
Balance, January 1._____.
Extenzion of fire main sys .
Contract No. M0.______ . ... 73,141,809 _.______. ' 11,885.08

R64.977.54

Ttem 23, For the ITmorovement,
Extension and ~Filtration of
the Water Supply.
Balance, January 1. $472,026 K%
Tnereased by transfer._  3,037,43
Net avprovriation to Ttem________ 475,064.21
Advertising .. ______ 452,71
Afdavits ________
Binding books _. .
Brass fittings . __
Rricks and gravel_.
Bridge jacks . _ . . ..
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Detailed Expendilures of {he Burean—Continued.

Amount Amount
. Amount _ Amount
. General Appropriation. . Appro- o - Not
priated. Expended.  Merging. Merging.
Item 23—Continued. .
| .
Blast and ventilating pipe._..'.____________ $305.00°
Cement ______ o ___ 53.55

Carpet steps 42.00
Carpenter work 139.00
Chain blocks _ 49.26
Charts ___ — 10.98
Chandlery . 23,7
Coal - ! 144.35.
Copper joints _ .. _______________________ 31.9
Dredgiug - [ 478.75
Drills, ete - ) - 214.00°
Electric supplies _________ ____. . 545.07
Engineer supplies T - 577.67
Exhaust joint 98.30
Feed water regulator. . 500.00
Frefght _ e 192,15
Fire brick - 130.00
Fittings for stoker. . 118.40
Files, Dbevel 43.50,
Grates i oo 105.30
Grass seed ; 84.70
Gum goods - 334.60
Hardware - 134.41
Hand hold rings.. 70.00
Holsts .o [ 167,25
Incidentals . - 349.17
Indicator - 125.66
Iron pipe and fittings R, - 336.49
Iron heams 81 84
Iron steps ' 16.50
Index cards 10.80 .
Keys ... _.__ 16.63
Lead wool - 100.00 1
Lightering and discharging i
coal .______. - —— 174.93 {
Lockers ... 294.00 !
Lumber .___.__ - 240.64 )
Machine Tools —- 435.59
Motor _____.___ - 408.89 |
Oak stakes __. - 92.80
Photographic supplies - #4.14 '
Printing - oo e 163.18 :
Packing __ 485.25
Parts of valves. e emeas 194.30
Pulley .o e 4.30
Recording cards ___ e 20.00
Recording equipment _________.____________ . 268.09 |
Removing engine ____________. ... 100.00
Repairs, arthometer _________.____________ 12.50
Repairs, mains .. ... ©64.31
Repairs, valve __ ____________ ________.___. 98.50
ROpe el - 46.93
Sand ejeetor o .. 802,02
SCrBPer o in e e 4.00
SPUPr eBT o e 9.50 !
Steel lockers .._. - - 127.26. .
Steel plates ————- 285.10
Steel rope - 22.69
Stone o e el 372.46
Text books .. 11.40
Towel service 36.00 !
Tool steel __. 14.34 .
Transportation —-- §54.20 '
T'raveling expenses 4856.29 \

TyYPe occceeeae- . 3.00
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Detailed Ewpendilures of the Bureau—Continued.

' Amount !
" Amount
General Appropriation. ' ;::ID&I;%-. Expended. |

i

Amount Amount

. Merging. Merglng

Item 23—Continued. l
Nalves . e e $496.62,

Water governor . 16.00:
Water-proofin: material. 152.00!
Stationery, Contraet ___ 580.25,
Yumping engines, Cont. No. :
9 $8,319.62
Eeconomizer, nt. 2,037.30!
|

Electric machinery, C o n t.
NO. 110 o i e 2,945.42:
Pumping engines, Cont. No.
128

...................................... 18,700.00

Suspension bridge, Cont.
No. 1533 1,557.00
Locomotive, Cont No. 15 2,650.00.
$129,931.42

Item 24. For furnishing and
laying mains.

Balance, January 1. ...8$53,608.45
Diminished by trans- i

fer o ___ 23,013.15
Net appropriation to Item._. -
Iron pipe and specials____
Additional work, ete., Cont.

$32,595.30 |
$2,762.67!

No. 60 e 7,087.78i
Addxtionu] work, ete., Cont.

LU S 9,5643.53
Additlonal work, ete., Cont.

No. 70 P icceeean 13,201.32
$32,505.3(

Item 25, For the Tmprovement,
Extension and Filtration of
the Water Supply.

Balance, January 1.___$460,225.54

Increased by transfer._ 23,013.15

Net appropriation to Item_. 483,233.79

Aftidavits .o __ 18.00
Cedar tanks 65.00
Drawing ____ 125,00
Electrical conduit- 459,21
Floor plates__ _ 6(9.86
Freight ____ 16.40
Gum  goods 236.30
Incidentals ____ - 108.47
Installing Pitometer S)ﬂtem- 391.50
TLaboratery basins_____._ 324.00
Lockers ____ __ . 420.00
Prime bleach___ 1,212.24
Printing ____._. 466.00
Railroad ties_________._________ ____________. 472,40
Salt _ - 27.00
Seale T T 162.00
Sereens and Attings. 571.00
Stone ____ ... ___ 48.68
Transportation _ 329.56
Traveling expenses 310.79
Friple blocks_ ... __ 128.00
Ash and ecoal handling ma-
chinery, Cont. No. M. ______._____ 82,043.70
Preliminary  Filters, Cont.
NO. 102 emimeeo- 230,742,
Fleetric  machinery, Cont.
No, 100 ... - 17,959.92
Shiice gates, Cont, No. 7. 241.50

............ $345,132.89



103

Detailed Expenditures of the

Bureau—Continued.

Amount ' Amount
Amount . Aniount
General Appropriation. Appro- o ¢ Not
priated. Expended.. Merging.  popoine
Item 25—Continued. '
Apparatus for cleaning filters,
Cont. No. 162 B.___________ _____________ £3,500.00
Apparatus forcleaning filters,
Cont. No. 152 N
Partltlons, ete., Cont.
Dredging, Cont. No. 165_.___ 9,031.48
Electric cable, Cont. No. 166. 1,290.20
Salaries: 56,577.50
Wages, Caulkers__ $272.63
Wages, Carpen-
ters _____________. 380.70
‘Wages, Horses,
Carts and Men.. 1,500.74
Wages, Laborers__ 23,044.97
Wages, Machinists 110.62'_______._____ 25,309.66 ... .__ $28,459.05
$454,779.64
Item 26. For furnishing and lay-
ing mains and for other pur-
*poses connected with the Im-
provement, LExtension and Fil-
tration of the Water Supply. '
Balance, January 1.______________ $114,422.16
Damages, Jaying main.______. ____________ ! $375.00
Freight o ! 9.70.
Interest _____ | 132.32
Z’tartitions, 202,00
ONe _ oo eeeen emmmmm i ———— ' 135.25
I’umplng engines, Cont. No |
........................................ 1 20,605.22
LOSO1,540.49 oLl 9R,872.AT7
Item 27. TFor the construction '
of a Tilter Plant at Queen '
Lane Reservolr . . __...._______
Lamps __. 8.
Lumber _ 186.77
Queen T.ane Filters, Cont.
No. 154
Salaries :
Wages .
| $188.786.40  __________ 311,214.60
Item 28. For the construction |
of a Filter Plant at Queen !
Lane Reservofr __.o ... ...__.... 795,000.00 . oo o 725,000.00

Item 29. To refund to Thomas
J. Ward the sum if %596.05
paid by him for water pipe in
Hunting Park Avenue and
Bristol Street between 5th and
6th Streets and in Reese Street
between Fairhill Street and
Hunting Park Avenue and to
Thomas S. Boyle the sum of
$653.37 pald by him for water
pipe on Edgewood and Millick
Streets north of Locust Street.

Ordinance Dec. 19, 1

Item 80. To reimburse John
Gallon for stock destroyed by

1,249.42)

1,249.42
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Delailed Expenditures of the Bureau—Continued.
. Amount ' Amount
. Amount  Amount
General Appropriation. I “Appro- ' Not
£ { priated. Expended. Merging. Merging.
|
1
Item 30—Continued. | , |
! , !
the bursting of a water main ' ! |
at 22nd and York Streets, | |
$225.00 and to reimburse Ed- | !
ward Connor for damages to ' , I
his property by the laying of a -
water main in 1907, $3,500. .
Ordinance December 19, 1909____. ' $1,025.00 $4,025.00 '
1
Item 31. To reimburse the Beth- !
any Collegiate Presbyterian '
Church for damages caused by | i
the breaking of a water main |
at 22nd and Bainbridge ;
Streets. |
Ordinance December 17, 1009 . 7,200.00  7,200.00 |



106

Statement of the Amount Erpended by lhe Deparlment

of Supplies [or the Bureaw of Waler.

Tuken from the books of the
City Controller.

Amount
Appro-
priated.

i

Amount
Not
Merging.

[tems 11, 11a and 11%. For
stationery, oflice and engineer
~upphes, printing and text
bOOKS .

Item 12. For coal and hauling
same .. . .. ___,

Items 13,132 and 13%. TFor oil,
lubricants, paints, brushes,
wood and coke.

Items 14 and 14%. TFor iron
water pipe, special castings,
and pig lead__._______________.

Ttems 15 and 15%. For hard-
ware, bolts, nuts, iron, steel
and malleable castings_________

Items 16 and 16%. For gum -
goods and packing.._.._______

Ttem 17 and 17%5. For chan-
dlery

Items 18 and 18%. For wrought
fron pipe and fittings.______ .

Item 19, For fire brick and tire !
elay ..

Items 20 and 20%. TFor brass
fittings ana castings, cocks
and valves for steam and
water, expansion metal and
lead castings ______________ IR

Itemm 21. TFor covering for |
steam pipes and hoilors._..-.._i

Ttemn 22, For lumber .

Item 23. For forag: _______.____

Items 24 and 24%. TFor iron
and steel . R

Items 25 and b For stone,
centent,  hricks, lime, <and
and building stone_________.____

Item 26,  For electrieal supplies !

Item 27, For tapping and pipe E
cutting machines and ﬂtlmgs_[

Item 28. For horses, wagons, |
carts, stable supplies and har- |
NOSS e ecimeaas i

Item 29. For donkey pmnnps,
machine tools and condensers

Itemm 30. For special articles ,
and small stores ____________

1tem 31. TFor lead pipe, block
*tin and sheet lead _________

|
I

35,726 56

290,030 00

9,165 77

33,805 08

26,872 35

32,146 13

£.003 69

5,671 78

1,000 00

12,636 (2

500 00

10,000 00

2,562 10
£,000 00

D00 (0

1,500 00
500 00
4,300 00

5,000 00

Amount 1 Amount
Expended., Merging. -
‘ |
1
0,273 11 £03 62
282,697 &9 7,302, 11
9. 61 77 100
33,412 <6 82 22
1
26,819 80 5255
! 1
32,137 69 X7
1,002 25, 114
!
151 51
0N 60 1 40
12,149 12 156 90
191 80 S11
9,760 59 239 41
5,490 74 206
2,173 00 a1 12
2,552 97 213
3,088 87 1113
448 51 31 40
1,795 11 180
232 00 268 0)
4,258 206 241 74
4,359 85 610 15

5 N0

*

RYG2,8N03 90 8452, 340 38 S10,103 72

PSS}



Balance from books of 1909_ - ____..___ $1,443,956 40

Amount merging

106

Recapitulation.

Amount not merging, Department of

Additional appropriations -...o_.o_... 2,127,553 28

appropriation  oo.coooo____ 950,651 00.
Appropriation, Department of Supplies. 462,808 90 _ oo $4,954,964 58

Expended for improvements_ _..___._.._. 1,222,859 63

Expended for maintenance. ... . 1,604,340 27

¥xpended, Department of Supplies.__ 452,340'38 $3,279,5640 28

..................... . 27,050 77,

Amount merging, Department of Sup—f |

................................... : 10,103 72

e 13,570 00

Amount not merging. ..o : 1,654,340 01‘I

359 80, 1,705,424 30| 4,984,964 58
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APPENDIX B

—_——— -

REPORT

OF THE

GENERAL SUPERINTENDENT

SUBMITTING

TABLES OF EXPENSES, PUMPAGE AND CONSUMPTION OF
WATER DURING 1909

Pliladelphia, January 1, 1910.

Fren. C. Duxrar, Esq.,
Chief, Bureau of Water.

Dear Sir:—1 respectfully submit the following report
on the operations and the expenses in connection with
the work performed at the several pumping stations
during 1909:

During the past year the pumpage from the Schuylkill
river has deercased from 84 to 39 billion gallons, and that
from the Delaware river has been increased from 34 to 72
billion gallons.

From the two rivers 6.8 billion gallons less water was
pumped than during the preceding year.

The price of coal averaged 22 cents per ton less than that
purchased in 1908, and this, together with the decrease in
the quantity of coal consumed, represents a reduction for
this item of $100,115.38.
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The pumpage at the high =erviee stations averaged
330972 gallons per day in excess of that during the
preceding year, and for the same period there was a
reduetion of 390 tons in the enal consumed.

The following tables show the several items of expendi-
tures and the derails of pumpage, cte., all of which are
respeetfully submitted,

Very respectfully vours,
ALLEN J. FULLER,
General Superintendent.
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: Classifica-

Coal Consuned During 1909.

I
' - Price ‘otal
Pumping Stations. tion. Tons. . perr’l‘on Cost. %g;:
! -
*Fairmount ... g : 40 9543 $218 56 $218 56
Spring Garden ________.__ "Pea ... 9,289 318 29,539 02 29,539 02
Belmont _________..________ Pea _________ 38,074 318 121,075 32 121,075 32
Queen Tane . __________ Pea _________ 21,100 345 72,795 00 72,795 00
Roxborough | Pea 16,034 318 53,848 84
Roxborough _..__._______ Bituminous. 21,448 269 57,696 20 111,545 04
Frankiord, No. 1_.__..___ Bituminous.- 3,872 2%9 10,802 32
Frankford, No. 1.._..___ Bituminous. 398 2 48 987 53 11,789 85
Fraokford, No. 2..__.____ "Bituminous. 25,940 279 72,372 32
Frankford, No. 2..._.._.__ Bituminous. 10,819 2 48 26,831 87 99,204 19
Frankford, No. 3...__.___ Bituminous. 22,992 279 63,982 28 |
Frankford, No. 8.._______ ' Bituminous. 7,084 248 17,569 56 81,551 84
" ! - ————
Totals and averages...., ©O177,990  $296 ____________ $527,718 82
High Service Stations. ‘
Belmont ___________________ 1,245  $3 80 24,731 00 $4,731 00
Roxhorough ©1,862 375 6,980 00 6,984 00
Mount Afry ... 436 390 1,700 40 1,700 40
Chestnut Hill : 55 395, 22910 229 10
Frankford .. ... 941 374 . 3,519 34 3,619 34
Totals and averages. ... ... ‘ 4,542 8378 ... $17,163 84
— 1 i
Low Service Stations. ‘ .
Roxborough ____._.______. Pea oo L 4,179 $375 . $15,669 5 $15,669 75
. . 1 (
Torresdale .. _________. Bltuminous.: 28,132 245 68,923 40 | 68,923 40
Totals and averages..._ - ... ... Po32.311 $262 ... $34,593 15
Belmont Filters ___._____._ Pea ___.____. . 113 $3 80 $429 40 $429 40
Srand totals ... ... .____..______., 214,956 $293 ____________ $629,906 21
Decrease _ . 16,819 $022 oo ' $100,115 38
o 'for heating only.




C'ost of Pumpage, Gallons Pumped and Percentage of Work Done al Stations, 1909.

Roxborough

! |
o '
L b | W2
‘ S =3 g P
] Su 3 I~
k) —a 3 4
g o ) -
- a2 22 %
Puwmping Stations. Total Total Gallons o g‘a 20 Y
Expenses. Puwiped. g9 2 g3 . .
= g o bog =2
=% g¥o oo 89
-a SET o §: o
& 3 3 3
= (<] S] &
Fairmount - $15,321 92 1,018,742,639 112.48 1,179,569,744 $12 99
Spring Garden o 17,373 32 3. 154,051,055 144,11 4,980, 469,835 14 33
Belmont e 238,536 67  *14,211,782,518 296,51 12,237,559,217 5 64
Queen Lane oo - 116,711 39 ' *10, 426,545,000 255.514 26,653,4>9,943 5 50
Roxborough o - 233,460 17 *10,034,160,918 393.77 39,630,595,027 5 80
Frankford, No. 1o - - 53,715 90 2,975,211,110 181.64 5,404,322,261 9 94
Frankford, No. 20 222,344 95 36,826,310,09) 215.33 79,297,744,037 2 80
Frankford, No. 3. - 160,141 82 ' 32,087,963,250 211.95 77,636,708,987 208
Totals and averages 1,111,596 1t .111.1'29,767,510 249.28 277,020,429,051 4
High Service Stations. u
BOIMONE o e oo e e $21,372 57 89, 115,910 ; 135.76 1,207,600,2956 $17 69
25,326 60 1,781,124,900 | 117.63 2,000,923,999 12 08

01T



Clost of I’um[m(/p

[

Total
Expenses.

Pumping Stations.

8,493 56

2,398 65
17,191,37

75,285 75

Grand totals . - 1,216,881 89
Tnerense for 1909 et m e
Deerease for 1909 e ecien - 338,701 39

Tow Service Stations.
Roxborough e R $22,451 14
Torresdale .- - 150,635 90
Totals and averages. ... __ 173,087 31
Meters,

Tompage from rivers,
41.22 per cent. oftotal

57,13 per cent,
prmpage.

of total pumpage:

nllons Pumped and DPer (-wdaqc

t Frankford
pumpage high serviee,

Total Gallons
Pumped.

68,763, 187

i
i
‘ 159,961,615

l 3,202,300,942

i
111,332,018, 452

1,982, 151,000
:
173,180,485,370
I
i

i %0,171.636,5330 ]

phis

Lift in feet, Includlnz !

suction.

8

40.09

3.300,000,000 gallons,
1.65 per cent,

high, including suc-

Gallons pumped 100 feet *
tion.

68,224,378

615,218,021

1,017,996, 696
281,038, 125,747
12,615,283,142

1,285,816.794
31,579,583,816

32,865,400.640

|
|
'
'

fee'i

’

000 gallons 100

Cost of raising 1,000
high.

of 1V0:7. l)mw at qtutzons, 1909——Cont1nned

Percentage of work
done.

$17 46
477

5271

|
|
|

of total pumpage; pumpage low serviee,



No 1 Al is Chalmers Cross Compound,
Capacity 6,000,000 gallons per day.

1909, Tll\“ ‘\v:-;ﬂ'\(:‘u
INEIN
Houv ks,
Mouths, No.1l. No.?2
Junuwary .. L0 L. L . .. X X P
February . o0 oL . 672 .
Mareh e e i iem el T
April .. e - - 667 3
May .. __ oo e el 310 433
June oo Lol . 25 GO5
July o000 Ll . (i} 120
Agrust T, - TH
KReptember .. 0 .0 .0 . . . 710 11
October  ____ ____ P, - 4147 207
November .. ____ .. .. ... 270 450
December __ . .o o .____ . ... 151 Hu3

Totals and averages._.

3,307

Toran =
GALLONS PUMPED 1y PUMPAGE AVERAGE Tz
Eacn ENGINE, ror BACl PUdpeaGe CoAlL. 22
MoNTi., PER DAY %=
25
=

No. 1 ., No.2 Gallons, Gallons.  Tous.  Lbs,
6,523,640 . ______ T6,823,640 2,478,183 141 170 30
GBSO, 90 . G1,389,900 2,192,196 108 430 35
2, 72,540,360 2,340,012 112 2,200 31
69,867,360 3,106,710 THLOTL100 2 409,157 121 110 38
32,980,120 © 37,916,120 70,226,240 111 aNo 47
3,013,200 65,247,290 63,26, 480 w7 1,330 33
76,736,160 11,072, 120 87,808,580 10 2,130 31
........ 83,310,120 83,310,120 105 110 31
N3AR3,6R0 1,124,180 SELGES, 660 2,822 280 00 1,510 32
1,188,510 27,542,360 ING8D,900 2,535,004 104 040 34
28,403,460 10,596,640 69,000,100 2,300,003 = 1,370 i)
15,573,060 16,159,8'0) 61,762,560 « 1,992,350 109 240 b

B71,200,480 SIS, 146,400 880,445,040 2,436,838 ¢ 1,205 ____.__. 31 2,848

BELMONT 1HGIH SERVICI
STATION 1909,

Total Capacity 11,000,000 gallons per day.

Total Coal Reduced (89 tons—25 1hs.) as per Stoek Acconnt,

No. 2.

Worthington Iligh Service.

pacity 5,000,000 gallons per day.

LUBRICANT

Lhs,  Qts.

Cylinder

O1L

236

1382 -

Engine
O1l.

Qts.

G616
628
560

512

a-
MEAN =
WATER TY
PRESSURE 777
PERSQUARE T=&
INCH LEss 2230
MEAN v
PrEsstrig £ 2
oN 8ucrioNn 233
PIre. ==
No. 1. No. 2
hTI D200
o .-
8 .
59 50
59 ] 378G
a0 a0 R
50 59 AT 4
PO, a0 480, 44
59 50 509,49
a9 ] 49719
59 a0 424,83
59 50
59 2] 433.02

ae

aI1
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No. 1—Worthington

Duplex.

5,000,000 gallons per day.

RUNNING
TIME OF

1904, Eacn

ENGINE IN

Houvrs,
Months. No. 1. No.2
January o0 0 G 3N
February (0 . 4 [HE
Maveh  o._. - PR 10 i)
April - P 425 205
Muy ., TN {
June . . 254 460
daly o0 Lo L K 71
Aogast oo L0 L - T4
September o0 L. ] : T
October L R G5
November PR 200 | 421
becember 0 L al 730
Totals and averages. 1850 6,011

(‘apacity

ROXDBOwn)UGH

HIGH SERVICE

STATION 1909, No. 2—Worthington Hiuh Duty

otal Capacity 10,000,000 gallonx per day.

GALLONS PUMPED BY
e ENGINE

Toran
PUMPAGE
FOR Kacn

MoxNrH.

AVERAGE
PuMrace
PER DAY,

No. 1. No. 2, Gallens. Gallons,
1,634,400 125,331,500 129,966,200 4,192,458
1,112,400 117,649,320 118,761,720 4,241,490
2,797,200 127,605,300 130, 192,500 4.209,-1:«;'

OR,035, 200 32,643,240 150,678,440 5,022 615

183,333, 600 N8, 420 184,222,020 5.942,616

65,619,600 91,507, 420 157,457,020 5,248,567

74,800 157,886,540 158,761,640 5,121,343
______________ 154,828, 600 154,823,600 4,904,310
1,504,800 143,973,620 145,478, 420 4,349,281

24,048,000 131,372, 260 153,420,261 5,003,557

79,487,600 82,410,520 161,875,420 53,895,947
1,328,400 134,536, 260 136,184,660 1,393,054

459,736,000 1,320,365,000  1,784,124,900 1,888,013

CoAL.

Tons.  Lbs.

139 1,50
133 1,980
133 180
161 1,460
=3 1,850
M6 2,060
I 1,060
12 020
148 280
160 1,300
213 9R0
154 1,540
1,862 ________

Total coal increased (2 tons) as per stock account.

Duplex.

Capacity 5,000,000 gallons per day.

LUBRICANTS.

- MEAN
- WATER
- = PRESSURE
I, = PER SQUARE
£ 5 1 INcIT LEss
22 ° 2 MEAN PREsS-
az 2= ) SURE ON
b ols) a SucrroN
< < = PIrE.
Lbs Qts. Qts No.1. No.?2
27 136 24 51 .
21 MO e 51 51
27 176 2 a1 a1
9 176 24 51 Al
19 204 24 o1 51
18 106 2 61 Al
23 188 24 al H1
2 168 24 51 51
22 1Ho 24 51 51
23 140 24 5l Al
25 128 20 5l 51
23 el : 28 )1 1]
20 1,772 264 al 51

Giallons Railsed

100 feet High
per Pound t‘oal

464.51

eIT

513.18
488,

H61.22

269,30

S14.30 .
307,70
30712

{71.01



MOUNT AIRY PUMPING

. . No. 2. Davidson Rotary, Capacity 1,000,000
No. I Davidson Rotary, Capacity 1,000,000 STATION 1909 gallons per day.
gallons per day. . * ’ No. 3. Knowles Rotary Capacity 1,000,000
Total Capacity 3,000,000 gallons per day. gallons per day.
) 1 y g P y
! . T T T ) - | B o :
| | ll LUBRICANTS = &
. - - S-S
o
MEAN WATER <z 8
. L . ToTAL AVERAGE ] : ) . S0l
H0m ByNNIRG TINE OF  GALLONS PUMPED BY EACH PUMPAGE PUMPAGE . 2. |« PRESSURE PER Se. =29
- AR ENGINE. FOR EACH PER CoAL 3 @ o IN. ,!bs MEAX el
HouUrs - . o2 °] = PRESSURE ON 2,49
MoxTH. Day. &% | 52 §= SverioN Pire 232
g6 >0 =5 382
< &) = (G
Months. No. 1. No.2. No.3 No. 1. ' No. 2 No. 8. Gallons. Gallons. ' Tons. Lbs. Lhs. | Qts. Qts. [ No.1. No.2. No.3
January oo.oooooooaoe- 1 2 e 45,000 | 90,000 ... 135,000 4,355 . 17 1,720 .. 8 2 44 4o 3.40
February ...o..o....- 5 [ — 225,000 90,000 .. ... 315,000 11,250 17 2,020 e e 44 44 . 7.95
D £1 70 G pJ— 270,000 90,000 ... 360,000 11,613 19 1,540 _______ 12 8 44 4 6.53
April el e 15 35 - 2,025,000 1,575,000 __.______. 3,600,000 120,000 23 480 9 12 28 4 44 70.06
MOY e 52 100 .. 2,340,000 4,508,637 ... 6,938,537 223,824 32 2,020 1 24 8 44 FY R 95.27
JUne i . 15 . J—— 680,000 1,170,000 .- .__. 1,850,000 61,667 ' 28 1,280 .__..__ 8 4 44 44 29,27
H i 1
JULY e o1 4,296,950 11,782,500 __._..... 16,078,750 518,660 46 160 2| =8 12 oo | 157.67
August 32 1,483,760 12,618,700 ______.... 14,002,450 , 451,692 47 1,944 2 32 14 44 KT S 132.13
L} 1 '
September o oooo-- 3 b2 S— 1,657,500 11,482,500 18,140,000 (485,000 43 1,680 2 80 3 m “ o | 135.69
October .ooocicceeooe 42 ) Vi A — 1,930,000 8,201,250 _ooooee-- 10,181,250 ‘ 328,427 40 1,200 oo s 39 | 80 . " 100.80
November —.o..___._. 9 o3 S 457,500 1,185,000 ... 1,912,500 61,760 21 860 ____.___ 24 2 39, 39 _______., 36.46
|
Decomber o oo 5 e 295,000 oo e 295,000 7,255 7 160 . 2 2 M 4.82
Totals and averages., 337 L1240 15,646,000 33,088,487 ... 08,768,487 188,407 436 . 16 230 8 43 | 43 | 69.86

Total cost increased (71 tons) as per stock account.

Il



No. 1--Knowles. Capacity,
gallons per day.

250.000

CIIESTNUT IIILL. PUMPING STATIOXN, 1909.

Total capacity, 750,000 gallons per day.

No. 2—Worthington Duplex.

Capacity, 500,000 gallons per day.

- - T ] T T -I .
‘ ! LUBRICANTS. 8%
. : U, MEAN ~ s
" RUNNING Torar ' - WATER PRES- 0
' T T , - | SURE PER P
9. TIME OF (ALLONS PUMPED BY PUMPAGE lﬁ‘_‘“‘,"‘:"‘ v - T | “Squane « g
EacH EN- EAcit ENGINE. FOR Eacn MG OAL. | o6 @ @ | INcu Less T2
GINE IN MONTH. PER DAY, 2= | EB. 2. | MEAN Pres- S=
Hours. . | 82 | =% W= SURE ON Suc- ~ &
=T S 5~ | TioN PIpPE. » /D
<l &) =0 o=
| ! Y E
- e T T e, 388
Months, No.1.|No. 2 No. 1.* No.2.* |  Gallons.* Gallons.*  Tons. Lbs. | Lbs. | Qts. Qts. . No.1l.|No.2.
1 I
el | - —
January oo o e [, U SO ! 4 340 oo e e [ O,
February e e e e —— e e ' 3 1,680 |eooomomfiem R | .........................
| ! !
Mareh | e e, T PN I 1 R 2 (12 R U, I ........................
Aol e e e e e ! 4 40 | e e e e
| , i
May O O 4 310
T S 4 40
LY o e e e e e e e mmm e mmmm e 4 340
NUBUSU o i e . 4 o L SR S U
. I . '
September . l_'__.___ ________________________ [T o me e 4 40 | i ________ - ! ________________________
i . .
OCLODPT e e e mmnmmmme S, J 4 340 | ... [ [ R e —
i : I
November o it e e ; ________________________________ ! 5 450 1 o R LU S,
1 1
Decemnber e e e e 1 5 1,200 [ ______. { ________ i ........ 5 ........................
R : i N |' ‘
Totals and averages_. L e e R L, , 17 SRR [RSSSY FNSISI BRI, s Rt S

*No Pumpage. Total Co

8] Increased (7 tons) as per Stock Account.



No. 1.

3,000,000 gallons per day.

1900,
Months,
Junuary o P .-
February e e
Mareh ce e e e el

April RS,

May - ... 0 ..

June o o L

Soptember
October __ __..

November

December ... oo . oo ...

Totals and averages.___..._____.

Holly Rotary Duplex. Capacity

RUexXNING
TIME oF
Ilacn
IINGINE IN
Hovrs.

No. 1. No. 2.
282 162
356 al
160 585
415 304
3 03
111 309
4 241
407 316

35 i
223 519
318 a1l
567 17

4,113 4,337

FRANKIFORD HIGH SERVICE
STATION 1909.

Total Capaeity 7.000,000 gallons per day.

GALLONS PuMPED BY
Facn ENGINE.

No. 2,

11,785,810 26,933, 7

12,581,915 18,235,02)

6,122,430 33,077,100
18,266,105 17,087,580
17,600,730 22,220,220
19,139,010 19,402,110
20,658,710 16,722,810
21,126,230 23,085,740

1,678,550 41,285,010

9,166,350 28,306,500
13,105,080 20,157,930
20,467, 420 9,920,430

181,767,505 278,104,020

Total Coal in(-'reasod (62 tons) as per Stock A«-mmt..

ToTAL
PUMPAGE
FOR Eacn

MoNTIH.

Gallons,

92%,719,630
31,077,560
10,000,620
26,253,658
B,88R,9%0
A8,541,120
46,331,520
414,161,970
42,003,560
27,703,110
33,265,010

30,887,850

459,901,015

AVERAGE
PurMpace
PER DAY.

Gallons,

1,219,020
1,100,903
1,293,536
1,208, 150
1,285,127
1,284,704
1,496,178
1,424,580
1,432,119
1,218, 488
1,108,767

996,382

15,107,270

ConL. ; é ;:: »

< - =

Tons, Lbs,  Lbs.  Qts. Qts

NG 400 13 36 10
Gl 1,820 o .. 60 28
s02.210 L 116 44
0 1,140 .. &4 Gs
T2 2930 ______ 356 180
66 2,080 ____._ 272 124
! 1,920 ______ ] 4R
g 150 .. G0 AEY]
™ ) () I, 92 40
11,010 . o A1
69 1,015 ... (i) 8 .
2120 7w
LX) 3 1,416 032

No, 2,

D’Auria Horizontal Compound.

Cupacity 4,000,000 gallons per day.

LUBRICANTS.

MEAN
WATER
PRESSURE
PER SQ. IN.
LEss MEAN
PRESSURE
ON 3UCTION
Prre.

No. 1. No. 2.

61 61
6l - 61
61 61
(12} 61
61 61
61 61
o1 61
61 61
(i1} 61
61 61
61 61
01 (1]

Gallons Raised 100

feet High per Pound

Coal.

281,40
ST
310,12
322,04
341,84
300,80
105,20
318
365,17
331.53
208,87
245,26
200,12

o
b
[=2]
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A:. " °NDIX C

REPORT

OF THE

ASSISTANT IN GHARGE OF DISTRIBUTION

Philadelplia, January 1, 1910.
Freo ¢ Deniar, Esq.,
Chief, Bureau of Water.
Drar Sik:—1 have the honor to submit the following
report on the distribution system for the year 1909

Mains.

The following is a statement of the mains laid, relaid.
taken up, ete.:
New Work.

Feet.

Service mains laid.......oi it .. 125,195
Supply mains Jaid.........oooiaanaa oL 4.853
Pumping mains laid. ..o ool 109
Connections, etd.. oo vu i e i iiiaiiiiiienannns 7,022
Total oo e e e, 137,179

Comparison of Conditions Relalive to the Distribution,
1908-1909.

1008. 1909. |Increase. Decrease.

Nerviee mains, 47 to 16" o o__________ 134,754 125,195 |o______. © 9,539

Supply mains, 167 to 48”7 __________ 8,028 : 4,853 {ocmeocooo 3,175

Pumping mains, 127 to 48" ____.______ 247 109 | 138

Connections and miseellancous work._____ ©,306 7,022 !.___..____ T84
. i

Totals in feeto . 150,835 137,179 oo 13.606
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Of the 125,195 feet of service mains laid, 65,985 feet
were laid by the City, for which $1.00 per foot was
charged agai:st each property owner fronting thereon;
3,028 feet were laid by private contract, under ordinance
of June 19, 1§09, by which the property owners along the
line are charged $.50 per foot front in addition to the
expense of laying the pipe; 56,182 feet were laid by
private contract, but under Ordinance of April 12, 1909,
which requires no payment to the City by those paying
their pro rata sbare of the cost of laying the pipe, but
against those not joining in the expense of laying the pipe,
the usual charge of $1.00 per foot front is made.

i 1908. ° 1909. |Increase. Decrease.

Relaid, 3" to 30"-_. "o 11,170 11,044
Miscellaneous repairs, 3” to 48" ccceee .o " o1,874 ; 8,977 7,897
Taken up, 3”7 t0 48"l © 17,819 8,326 |-ceeeeean 9,198
Lowered, raised and shifted, 4” to 48"._.-[ 20,546 7,345 |ccmmao ¢ 13,201
Totals in feet 72,453 30,818 |-coomaenan " 41,635
Pipe cut off and abandoned, 3" to 20”--..i 6,043 4,631 |ocoeeeeeo . 1,412

Repairs.

‘ Feet. Feet.
Mains relaid - | 11,170
Repairs and connections ' 8,977

! ' 15,147
0ld pipe taken up. | 832
Pipe lowered, raised and shifted ! 7,346 '

16,671

Total
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Abandoned.
Feet
TFour-inCh «..veiiiiiiiiiiiiearennsenarnnnrensnns 1,227
3 5§ 4 ) ¢ O 2,041
Ten-Inch ...viiiiniiiierennenesanernrenreeasnnns 6
Twelve-InCh tviviiiiiineieiiineinenesscenennnaas 305
Thirty-inch «.veiiiiiieii ittt iiiiiena, 1,052
Total tuviiiieereeenrenosnnssnsonnsonns 4,631

The total quantity of pipe handled for all purposes
throughout the year was 167,997 feet, weighing
8,746,092 pounds.

The total quantity of new pipe laid was 135,392 feet,
25.64 miles, making, in addition to that previously laid,
1,612.15 miles now in use.

Iire Hydranls.

New style fire hydrants in new locations.................. 448
New style fire hydrants in place of old style.............. 567
B0 7 1015

New style fire hydrants taken out..........c.veveveuen.. 51
0O1d style fire hydrants taken out.............cooviiiiaann. 4
] 55

The total number of new style fire hydrants added to
the distribution system was 1,015, and the total number in
use December 31, 1909, was 15,561, of which 374 are of
the old style and 15,187, or 97.6 per cent., of the new
pattern.

Darills for Attachments.

Areca
No. of Square

Openings. Inches.

One-half inch........coviiiieinineenneaans 7,286 1,432
Five-eighth inch...........cooviiiiiiiins, 438 134
Three-quarter inch..................cut 118 52
One-inch ........iiiiiiiiiiiiin e, 129 101

One and one-quarter inch.................. 41 50
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Area

No. of Square

Openings. Inches.
One and one-half inch.. ... . oo, 235 44
Two inches........ P G4 201
Three inches. .o it i iiiiieiaenns 7 49
Four inches.. ..o oo, e 11 138
SIX inehes. . oo i e e e e 20 568
B 8.139 2.769

For sttachments, ineluding ferrules, service pipes and
curb valves, which were put in from the street mains to
the eurb by emploves of the Burcau in order to provide
for possible futnre serviee without hreaking of street
pavements, see Table “AV

Tabulations of work performed and of expenditures
made are also submitted herewith, together with varions
other tables, compiled as in previous vears.

The report of the Pipe Inspector relative to the inspee-
tion of pipe and cther castings during the vear, in tabu-
lated {form, also accompanies this report.

In closing, T desire to give full ercdit to the assistanec
rendered this Bureau by Dr. William €. Robinson,
Chemist, Burcan of Health.  From time to time during
the yvear Dr. Tebinson made chemieal analyses of samples
of water submitted to him, thus enabling us to determine
the source of leaks reported to the Burcau of Water by
varions propertv owners throughout the (ity.

Respecttully snbmitred,
W. WHITBY,

Assistant in Charge of Distribution.
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SERVICE AND SUPPLY MAINS LAID DURING 1909.
First Districr.
Comprising the 1sl, 2nd. gvd, jlh. 26Gth, 30th, 36th, and 39th Wards.

S1z1 IN INCHESs,
Purpose for which vsed. . - . . FT&?LI‘]%
G 8 10 12 20 =0 Pounds.

« . [ Serviee mains 10,056
= Fire hydrant connections 317
;-_ag Fire conneetions (private)__ 39
:;g Supply connections (private)_____ '
1 R~ T e
v " 3,005 .85 B S 10,439
7 Total . 297865 77568 305,018
= 3= [ Pipe aelaid - 457
ZZ2 | Repalrs, general . 305
= 3 | Pine taken vpo_. .. 1=
=z 3 187
y=x T
=3 e - —

= . - - :
=« Total (Feet________ 12 8 M5 50 170 14 1.224
IZe ol e )Pounds ___. 180 160 16,995 3,750 26,350 4,620 72,829
m . {Feet. 40 57 7,420 2,181 1,781 S50 170 14 11,713
TFotal handled. ) boypd; 600 1,0 460 910602 97.03%  3.730 26,350 1,620 170,877
167

Pipe cut off ang abandoned.__ __________ 329 AR e e il il

131



Sucoxp Disrrict.

Comprising the 5th, 6th. 7th, 8th, 9th, 10th, 11th, 12th, 13th, 14th, 16th, and 17th Wards.

S17E IN INCHES. .
Total in
Purposes for whieh used, - - \ - R " | FPeet and
3 4 6 s 10 12 20 30 Pounds.
- | ! ! | .
" ) . | i r
E Service mains ____ ) 205 ! . 205
- Supply mains ___ 00
Supply main connections 32
g .| Fire hydrant connections___ 1449
T | Firo connections (private)___ 89
274 Supply connections (private)__ 20
S8 |Drains T 116
a
E i 90 707
I 1 29,700 53,5062
|
-
22 (pipe retaia o 3
.23 Repairs, general 21 116 661
<, | Pipe taken up__ 567 162 522
Su T :
valn
:%0-'8 —_ - . ) ‘ -— - —_— - T s e e —— | -
g38s Total yFect. .. 9 31 4932 8 43 13 140 1 1,536
SO T e 1 Pounds 135 7,620 10,756 336 | 2,565 7 22,630 1,320 66,137
o \Feet.___.____ 2 304 1,491 8 43 13 178 01 2,243
Total handled . ... |Pounds ... 330 - 7,80 49,203 386 | 2,365 075 2000 51,020 119,69
Pipe cut off and abandoned___ . .. _.________ 314 m ! ........................................ 428




Comprising the 18U, 19th

Purposes for which used.

Service mains
Supply mains _

Tumrp DistrICT.
C20rd, 250,

451h Wards.

SIZES IN INCHES,

4 6 8 10 12 16
21,936 1,657 2,780

- O,
3 Service main connections PO
~ Supply main connections__ - 10
5 .1,233
g Supply connections (private) 44 57 04
,§t, Fire connections (private)___ - . 52 142
& | Drains . . 84 _
z -
£ PR
< Tota) (Fect___. 41 109 23,209 1,657 2,873 1.7100 2,512
- - {Pounds. 660 768,867 70,854 158,015 128,250 288,880 .
<8 . (Pipe relaid ____._._._..__
= T Repairs general __ .
Sag | Pipe taken up.
QZ 9 | Pipe lowered
,5‘5 & { Pipe raised __
2%a Pipe shifted ___________
St
28
2=& \ §Feet____ ... 4,06 5.628 119 b 63 9
& Total 185,724 4,998 2,560) 4,725 1,085
{Feet ____ 44 4,165 28,927 1,806 2,927 1,773 2,521
Total handled .- Pounds. 660 83,300 931,501 75.852 160.87| 132,975 280.915
Pipe cut off and abandoned._.. _____ 476 T2 e e 305

31st, 35th, 41st. and parts of the 371h, 42nd, 43rd, and

' Total in
| Peet and
60 ! Pounds.

18 20

30 36 48

50 32,311

18,150

259
179

189 52 517 14 12 13 10,784

24,570 8,060 190,410 5,880 7,800 14,950 532,132

189, 52 632 36 12 13 43,095

24,570 8,060 208.560 15,120 7,800 14,950 1,977,228
.............................. 93 . 96

§al



Fourru Districr.
Comprising the 15th, 20h, 28th, 29th, 32nd, and parts of the 37lh and 3Sth Wards.

S1ZES IN I NCHES.

Purposes for which used. - Total in
Feet and
3 4 6 s 10 12 30 18 Pounds.
- b:orvivo malns e ieicee- 11,031 1,686 | ________. 1,408 | . 14,022
2 Supply mains . e et 1,198
- Supply main connections. .. 167
5 Fire hydrant connections_____ 502
T | Fire connections (private)__. 8
25< Supnly connections (private) 19
Ag | Drains oo 28
B e e !
'0
4 Total {Feet__._____ 19 3 11,658 l 1,610 __________ 1,411 ... 1,313 16,014
-r-s-c-es-= === 1Pounds .. 285 60 | 384,714 | 67,620 __________ 105,825 | ________. 3,450 1,411,954
BeE [l’ipc reladd o e ciee mmemeeee 1,748 30 125 k6 U I, [ 1,974
- N 'Rt‘l‘llil‘s, weneral Lo 4 300 I 401
¢g | Pipe taken up..__._. 1,080 « 1,111 2,249
o ae . Pipe lowered 1,352 2,259
Ao
Bgezi . —— e
=} .
2222l o AFeeto— .. S 1,084 ;4,511 1 166 98 907 76 6,883
& | Gl mreems oo {Pounds e 1, tHS,SOS 1,722 9,130 7,350 | 299,310 49,400 537,465
Total handled {Feet_____._ 19 1,087 16,169 1,651 166 1,509 907 1,389 2,2897
otal handled - oooooooooooooooe {Pounds _.__ 285 21,740 } 835,677 69,312 9,130 113,175 | 209,310 902,850 1,949,409
| JE—
Pipe cut off and abandoned. ... o . | 270 o s ecmemme mmmmmmmm mmmmm e 219

¥TI



Frerir DistricT.
Comprising the 21st and part of the 88th Wards.

SIZE IN INCHEs. Total in
Purposes for which used. o . . S ..~ —_ Peetand
) Pounds.
| 4 6 38 10 12 16 30 48
|
Serviee mains __...____.______________________ R ‘ } 7,368

Pumping mains _.___
Service main connections. ..
Supply main connections.
Fire hydrant connections.
Fire connections (private).__
Supply connections (private).
Drains

New pipe or feet
added.

ing to feet in| —m7MA~~———
=}
=2
2

{Feet ........ ' 2 6,401 109, 1,324 7,856

----------------- Pounds (.. 40 211,288 4,558 . 72,820 288,671

-

35 Pipe relald - oo 10

'°‘°’ Repairs, general __________._____________ ... 142

-a Pipe taken up.. S 3

b : ) Plpe lowered ___ 260 1,583

ZuE ‘

- =

o3 E Total {Feet____..__ 268 300 . 10 6 1,100 52 1,745

5.‘: @a=tg) 2O meemeooeoooo oo {Pounds ____ 5,360 10,197 - __________________ 750 690 263,000 | 33,800 413,797
\ Feet_______ 270 6,710 109 1,324 10 6 1,100 52 9,551
Total handled --oo-oooooomo-e- Pounds . 5,400 221,430 4,573 72,820 750 690  $63.000 | 33,500 702,460

Pipe cut off and abandoned....____________. 12 3 ) U 5C

gl



Sixrir District.

Comprising the 2:2nd, and parts of the

33rd, 37th, 38th, and 4.2nd Wards.

S1ZE IN INCHES. Total in
Purposes for which used, . e _ ... _ ____| Feetand
Pounds.
4 6 8 10 12 16 20 30
Serviee mains 30,88
® Supvly mains __ 1,085
1 Supply main connections.. - 21)
= Fire hydrant connections... 1,280
O J Fire connections (private).__ 13
2% |Prains ____ _______ - PRI AU, 27
a9
aa S -
E Total __ g Feet_.______ 13 25,818 G609 4,048 1,855 ' 1,158 __________ 33,501
7 Pounds ... 260 851,094 573 125 1,372,767
T2 (Pipe velafd o . e e
o S | Repairs, gencial 112 379
ZE£Z | Pipe taken up__._ 5 315
—£ &) Pive lowered ___ - 1,698
~0 Pipe shifted __ 237
g==
Se, | T — T T - T T T . I
g‘E < Total o . §Feet________ 117 2,629 4 1,369 312 16 20 35 4,502
Et" {Pounds ____ 2,340 86,757 163 79,205 23,400 1,840 3.100 11,550 204,450
Total hanedled ______ _____ _____. {Feet_______. 130 28,447 613 5417 2,167 1,174 20 35 38,003
{Pounds ___. 2,600 938,751 25,746 207,935 162,525 135,010 3,100 11,550 1,577,217
Pipe cut off snd abandoned.. ______________ S50 1,662 e e e e e 1,112

921



New pipe or feet

added.

SevexTi Distrior.
Comprising the 24U, 27th, 34th, 40th, J4ith, and 46th Wards.

SIZE IN INCHES

Total in

Purposes for which used. . . Feet and
Pounds.
3 4 [ 8 10 12 16 20 30
.

Serviee mnains 34,787
Service main connectior 72
Supply main connections 40
Fire hydrant connections._ 1,155
Fire connections (private) 48
2 Supply connections (private)_._. 40
Motor connections (private) 26
Drains . __ 153
Total VFeeto_______ 19 47 3,080 2,804 561 36,321
"""" |Pounds ____ 235 910 150,360 159,170 61,100 1,364,506

. [ Pipe relaid 2.195
T ' Repairs, general '6'];,
SiPipe taken wpo_ .. 402 | ds 823
S Pipe lowered _________ . . ___._..._. 3 T a5
%) Pipe ralsed o

4 SOE oo e e T 471
k] ‘\ B, :
E Total Vool . g2 1,758 N7 18 s 1,493 4,144
& ‘L owl - - - pounds .. . 7T 8,040 57,849 1,350 .. 1,240 . 492,690 | 584,588
m VFeet. __.___ 19 449 3,177 617 560 8 1,493 ' 40,465
1. tal handled

ctal hundied oo - {Pounds ____ 285 8,980 174,735 16,275 61,400 1,240 492,690 1,949,194
Pipe cut oft and abandoned_ o o ______ A6 332 L 959 1,343
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Tolal Feet of Pipe in Use, December 31, 1909.

'

. EXTENS10N AND RE- DEDUCTIONS o
é LAYS DURING 1909 DURING 1909 G
< =
y g . — 8.
< u§ : gg
= ZS . b=} 5=
] - . ) & .
- S= = g =P
a = - a = . ®
- ) = = el < =} ] e
kS £ - % Z 3 i 2 3 52
Z = - = = = - = =
1 175 e e e e 175
115 B, 506 - o e e e 3,566
2 B850 o e e e 3,655
2 76,929 123 8 181 ol 77.060
4 168,797 236 ________ 236 5,879 1,227 7,106 161,927
6 5.622,048 103,262 7,583 110,845 2,155 2,041 4,190 5,728,607
8 359,680 31.949 470 32,419 ... 392,108
10 520,508 12,792 1,715 14,507 | 24 6 30 534,985
12 518,407 9,775 151 9,926 } 32 305 337 527,996
16 189,650 © 4,230 ________ 4,230 o il oo 193,880
18 16,089 . ... 45 .. 45 16,044
20 281,773 32 .. 82 i i il 281,805
o] 108 e e 1,084
23 2T e e e ..“_._: ................ 27
24 20,618 L o il e e 20,613
30 208,201 145 1.243 1.3%8 157 1.062 1.209 298,380
36 102,046 22 . 22 il PO 102,069
48 208,906 1,313 ________ 1,318 X 34 210,245
60 9,500 o il i e ool 9.500
‘Total__.  &,401,723 163,879 ' 11,170 175.049 8,326 4,631 12,957 8,563,815
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LRecapitulation of IMire Hydranls Set, Renewed and
Removed.

: High Total.
0. 8. No.l. No.2. No.3. Pres-

sure.
- |
( First __..__ - ) 18 b S 19
Second ____ . - 10 3 el o1 104
A L9210 . U
‘:: 9 Fourth o e ‘ 24 18 e e l 37
R I T SR TR N S ;B
SIXUN oo o e ceeeee 8 I, : 85
L Seventh . .. 73 b & J &6
ha— ]
TOAl oo e I a0 4T e 91 448
- ' I
[ First o e ;e cmmmmmm mem e e mmmmmmn e
[ Seeond 119 27 s hemeee i 146
< N T 80 52 6 |--eeeee : 138
£< Fourth oo 53 37 1 : 91
5 ;
& | Fittn _ 20 e — )
USIXUN e e 43 4 e 47
Seventh ... oo lé 48 ... | I 125
_ | _ !
Total . . . 392
Total new fire hydrant_._______ .. ____. ; ________
(First ... 1! 6
! Seeond . n
"g: Third - .. T
34 vourtl
E | ourth . 6
& | Fifth ... 2
.
1 3
2 5 | ' S
] 40 10 1. 55

Total added during 1909_ .______ e e e e P, 393




Iive Hydranis, by Wards.

13

STYLE.
Wards. : | " High Total.
/0.5, |No.1. No.2. No.3.[No.4. No.5. Pres-
‘ i | ! | sure.
| | ‘

First __ .__________ L 201 | '

Second ______ ___. 1 134

Third _____________ 3 82

Fourth _._________ 1 i 65

Fifth ______..______ 15 113

Sixth ... 8 102

Seventh __________ | 5 154

Eighth ____________ 1 10 ‘ 139

Ninth . . — | 150

Tenth ... T R

Eleventh ____.____ 4 ‘ W9

Twelfth ___.__.._. : 7 73

Thirteenth _______ ! 3 85 |

Fourteenth _______| _______ i 103 ‘

Fifteenth _________|._ _.___ ) 241 ‘

Sixteenth ________. 2 ‘ 91 |

Seventeenth ______ ; i1 97 ‘

Fighteenth ______. o) o3

Nineteenth _______ i 51 345 ‘

Twentieth ________ I o1e| an

Twenty-first ______ 23 423

Twenty-second ___' 52| 1,253

‘Twenty-third

Twenty-fourth __
Twenty-fifth _____ !

Twenty-sixth

Twenty-seventh __

Twenty-eighth

Twenty-ninth

‘Thirtieth

Thirty-first

Thirty-second ___.

57 | 366
18| 3
........ Coa
1 20
5 1
........ T
________ 115
5 130
_________ 239
S

110
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Iive Hydrants, by Wards—Continued.

STYLE.

Wards. ! ; : ‘ High [Total-

0.S. |No.1.'No.2.|No.3. No.4.!No.5.| Pres- ‘

; l - | ' { sure. |

. 5 | ‘ R ‘ t i
Thirty-third .| 15| 467 120, 10 1o Loa3
Thirty-fourth .-_.]‘ 6 434 4i : 6 - 1‘ 1 | ........ : 488
Thirty-fAfth ______ PO B U T R S S ! ________ R
Thirty-sixth ... 6 se 1 98 . - U 197
Thirtyseventh . 2 14, 7w R I s 104
Thirty-cighth . 13 504 114 10 _______. i ........ S - on
Thirty-ninth _____ ___ S © 250 i 90 | T e [ B [ 347
Fortieth __..___.__ ‘ M7 58 2 ]‘ ________ | ________ j 414
Forty-first B ol 10 S L st
Forty-second ____..__._._.__ { 289 13 i S, I 311
Forty-third ______ : 7 ‘ 344 53 | R N IS T
Forty-fourth _____ ' 6 240 66 | 0 el PR 321
Fortyffth ... ... Cossom! 4 S S a0
Forty-sixth _____. R L 36 \ I PR 140
Forty-seventh “"f 4 | 110 ) 104 | ) B PR, oo 219
Totals ____.... P ! 11,069 ; 2513 349 3, 12l 21 15,561

. " | '



Five Hydranis, by Purveyors’ Districts.

STYLE.
Distriets. ‘ ' ) Hign  Total.
0.S. No.1l. No.2. No.3.|No.4. No.5.| Pres-
sure.
: !
First oocemooooo 15 . 1,474 638 101 - \ 2,218
Second _______.__ 78 1,315 591 41 1 6 241 2,213
104 2,787 627 67 D S, 3,586
31 1,153 905 46 1 4 2,140
37 556 38 639
67 1,865 223 2,194
42 1,919 441 2,461
Total ____..__ 374 11,060 3,513 349 3 12 241 ' 15,561
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Allachments, ele.. Made by the Purveyors, in

NEW ATTACHMENTS

S1ZR.
Districts. )

= = = : ﬁ g

g 2 3 § 2 8
TFirst _________ 789 43 19 10 4 2
Second _______ 173 40 34 33 8 3
T'hird —._____ 1,690 18 13 24 s 5
Fourth ______ 1,364 31 11 20 8 3
Fifth ... 130 46 5 3 -1
Sixth ... 1,299 127 21 14 6 3
Seventh . ____. 1,841 133 15 o 7 ]

SHUT OFF BY PERMIT.

Redriven.

Reamed for Larger
Redriven.

2-ineh,
Attachments.
Discontinued.
Drawn and A
Discontinued

@

Aecordance with Permils Issued by the Bureau of Water.

WORK DONE WITLOUT
PERMIT.
DRAWN.
o
=
=]
S . -
S s g
5 £ 82
< Z . - g
T E 4 3 EE
= & =2 S A
38 99 263 102
6L 6 162 209
S0 1 311 505 2%
8 30 143 221 33
...... 7 2 9
______ 3 7 80
s 90 85 183 | 24

285 419 L.

|
1,699 350

eer
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Repairs to Mains, Valves and Fire Hydrants, also Valves
and IPire Hydrants Removed during 1909.

VALVES FIRE IIYDRANTS.
Repairs .

to _- 3 < < - <

Mains. T E £ & £

< S = < < ]

= = = = = -
First o S1 869 14 3 2,008 0 7
Second oo 80 100 | 7 7 698 146 12
Third oo 70 261 17 3 108 138 9
Tourth . 205 569 4 19 399 91 13
Fifth _ } 96 75 0 6 26 20 2
Sixth . 83 25 | 6 6 17 47 4
Seventh . 85 597 . 63 22 269 125 8
Totals wocoemooeoos 700 2,496 ¢ 111 } 66 3,475 567 55



Tolal Number of Valves and Check

Valves, Arranged by

Dislricts.

E Z DISTRICTS, ~

Pattern. ,§ ' é ‘ .;_‘

@, © Ist.  rnd. o 3rd. 4th. - 5th. ; 6th. 7th. &

- S ‘ -
| 3l2way., 1 185 41 2 I 2 1 s
fl2way, 1 oz oe! 160 52w st e
6 : 2-way. 4005 2633 5053 ’ 3388 ' 810 | 2012 1 3897 22,646
8 ' 2way. 186 129 233 129 12| 91 396 1,176
10 2way. 260 461 361 246 37 225 264 1,857
120 2way., 148 228 356 1 173 51 ' 267 225 0 1,448
Siugle Gate 16 | 2way. 3 80 71 2 5 41 s 2
Bureau of Water 18] 2- TO18 .. ) 20
20 | 2-way. 2% | 4. 20 w17 B 187
80y 2way. 8| 10 3! o2 19 37 3 102
36 | 2-way. 3 2 8 12 ) § S 8 44
48 | 2-way. . 3 9 12
Total__._ 4,783 [3,997 6,220 4,244 11,013 3,666 4,064 | 28,887
—— e — —_— ———‘——A —_——

20 2-way. oo 1 5 8 4 4 5 o7
30 2-way 20 2 7 7 9 2 4 33
Butterfly 36 2-way. ____._[.___.. 5 17 R R
Bureau of Water 48 2-way. ______ 2 v 3L 22 . 1 63
Total.... 2 5 24 63 3 6 10 7
¢ 4-way. 3 30
§ dway. ... 5
Barton 6 S-way. 12 33
6 6-way. ... 2
Total._.... 15 L2 T 17 13 70
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Total Number of Valves and Check Valves, Arranged by
Districts—Continued.

! » DISTRICTS, .
Pattern. i § % e %
i # O ist. ,2nd. 3rd. 4th. S5th. 6th. ‘ 7th, B
i G‘\2»\\ﬂy B S 5 8 e — 11
] 6 3way. 44 51 10 28 4 9 3 353
8 ‘ B WAY . o e e e e e 5 6
10 1 3WaAY. e e e : S 3
12§ 3way. —ooee R . S o 5
Viner. 6 4way. 2 2 18 9 4 8 7 180
8 1 4-way. 1 - 1 4 6
10 4WAY. oo e e S, [F— 13
12 4 WABY. oo o e e e [ 2
6 5-way., 24 5 1 26 . L2 58
Total.... 94 8 44 366 S 19 22 636
3 2way.| 38 50 4 12 . 1 s
4 2-way.l 5 52 3 12 o 5 77
6 2way.| 4 95 33 46 13 22 2 239
8 2-“'ny.! 1 113 2 ) 18
Smith [ 10, ‘_M\'n.v.i_..__. 712 2 2 10 7 40
Patent. il? 2-\\'ay.1‘ 1 11 10 o 4 26
’( 16 2-way.| 4 2 S I S 15
120 2-\\'uy.E ...... 1 - 6 9
—_— —_—
{ Total.__| 18 219 8 74 16 37 59 504
'3’ 2-way.|.--.-. I 1 . 2 92 38
! 4 2—\rny.|-__.-. S ISR 1
T.udlow. C6 2 WY.L oo e imcmm ccime e 5 ... 16 21
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Tolal Number of Valves and Check Valves, Arranged by
Districts—Continued.

- DISTRICTS. .
Pattern. ‘ E’ . § - ‘ %
'Y ©  ist. 2nd. 3rd. 4th. | 5th. { 6th. | Tth.: ©
"6 2way..... 1 1 10 B w0 1 80
‘ 8 2-way. _ .o _._____ ) R 1 | 7
10 2-way. ... 8 o 1 8 12 2 50
"12 2way....... b 1 . 2 2 4 14
"16 . 2-way. oo 2 1 e 2 15 15 35
Xddy. : 20  2-way. 1 5 oo 1 2 17 9 35
I‘ 24 2.Way. ool . 4 ‘ 5 o . 9
30 way. .. 3 5 1 4 4 3. 30
130 2.way. ______ 3 8 2 [ ST 8 25
48 2-WAY. cceeooocoeen 18 ool R . 18
Total.... 1 3% 3% 15 T, 0 303
—_— - -
20 2-way. ... . U 2
Eddy 30 2-way. ______ [ 2 o 1 - 3
Rotary. e mm e — e —_—

12 2way. o | J 1 4

16 2-WHY. oo e 2 L 6

Rensaeler, RIS ATY: § 2 . 2 4

24 2WAY. e e e e e 2 .. 2

30 2WAHY. oo em —mmeem b 1

Total . . 6 26 ... 17 1 50

Rensaeler Rotary. 30 2-\\'!!)'.' ............ ) P 1

10
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Tolal Number of Valves and Check Valves, Arranged by
Districts—Continued.

DISTRICTS.
Pattern.

Outlets.
Total

1st. :Ind. 3rd. 4th. O5th. 6th. | 7th.

16 2-way. 1l e e e e |

LA o

20 Z-way. 1 1 ) NSO
Pratt
and 30 2-way. oo 1 S (RS,
Cady

w o

36 2-way. 1 oo 6 1 JR

Total._._ 3 2 8 b R I, ) 14

Van Winkle. 3 2-way. ... e e e e 2

Water Equipment ,,
Company. =

(Electric)
Kennedy.

2-way. T 1

2-WaY . oo e ) U [ 1

8 2-way. ... 190 e e e il 190

Williamsport -
16 2-way. oot 19 e 19

Total..._ ... 263 e e e e e 263

12 2.way., c__i

8 2-way. -_-__.i 12 o e e el R 12
Chapman. 16 2-“‘u_v.‘_._‘_.‘
|

Total_.__

8 2way. __.... 154 ____.. ... fmmmmm mmmmme —em—a- 154

High Pressure Valves.

12 2-way. .o_.-_ 9 e it e e et 9

Smith. 16 2-way. ... s Y 1

Total.___ ____._ 164 Ll - 164

Ludlow. 20 2-way. ... R ' 4

Total Number of Valves.. 4917 £.819 6,427 (.810 1,149 3.818 5.1%2 31,130

——

20 .
Check Valves. |
30 h

Bureau of Water.
36
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TasrLe A.

Service Attachments Laid to the Curb by the Bureaw of
Water, on Streets to be Paved or Repaved.

- - F .
NUMBER OF LENGTH IN

| CONNECTIONS. | ‘FEET.
DISTRICTS. . oo Total - .— Total
Size, %-inch. Size, %4-inch.
37 37 444 T 444
214 214 3,126 3,120
136 ' 136 1,907 1.497
190 190 2,009 3,009
67 67 1,060 1,060
AN 285 5,348 5,318
Total. oo 920 929 14,084 14,04

Aecount of Tron Stop Bowes, New Slops and Checl: Valves.
STODS.

Brrear
or WATRR

DrsTricrs. = .
2 - g
= a =
= H >, - =
o 3 = 2 2B .
7 = z z 5 e e &
5 £ £ = £ & 2
z a = = o= z Z =
Fll‘.\‘t( ____________________________ I 63
Second - ... 1 12 . 104 . 16
Third . 5 197 . . 4 1 1 . 203
Fourth ___________________ 3 112 1 2 6 121
Fifth - . 20 - B 31
Sixth . 3 13% .o .... 10 1 146
Seventh __._ ______________ St 165 ... 8 <, 1 177




Number of Complainls and Examinations during 1908 and 1909.

1 HYDRANTS. Sf)‘,‘l‘,',{S_E Wasn PAvEs SPIGOTS. C‘I‘,;)‘gl;gg: } T#OOURGSES_ No. LEAKs. TOTALS.
Moxtus. | . . [ ’ i

i| 1908 | 1909 | 1908 & 1900 1908 . 1909 1908 - 10 : 1908 ‘ 1009 | 1008 (%9 1008 1909 | 1908 | 1909
January " 178 169 L 135 145 4 2 36 52 [ 54 . 49 2 1 12 5 416 417
February .. __ ' 197 ' 170 286 200 19 5 43 4 91 16 b 2 1 7 652 571
March ... 120 13 189 172 1 4 %8 33 "8 1 T e 4 3 432 424
April _____________ 113 138 130 140 3 94 26 10 52 61 2 14 335 397
May .. . 198 179 227 220 3 8 45 0 132 101 3 2 9 10 617 590
June _____________ 220 220 191 181 7 6 7l 7l 73 106 3 3 8 4 573 591
July . 224 217 155 176 8 7 o 9% 118 103 2 G 10 4 592 607
August __________ 215 208 185 212 7 4 133 78 123 120 2 G 7 7 678 635
September _______ 180 213 123 166 s 10 69 96 o3 T 1 1 6 12 450 585
October __________ 198 232 176 197 5 7 97 83 101 103 . 6 10 1 590 634
November _______ 300 251 227 210 9 5 " 70 135 123 1 4 12 s 70 630
December __._____ 259 275 206 200 10 5 16 50 15 130 4 5 6 10 646 675

| - -
Total _.____ D2,415 2,390 2,230 2,222 87 67 a1 831 1,133 1,168 26 46 104 s5 | 6,751 6,800

oFT



Bureau of Water.

Schedule of Pipe and Malerial Tnspected During 1909.

SIZE IN INCHES.

1

Manufacturer. A o " r g § ‘é

=) Special Castings. @ b S

& g & <
Standard Foundry, Bristol, Pa________________ 6 in__ - V 1,619 104 1,515
Standard Foundry, Bristol, Pa________________ 8 M. ' 1,006 234 ) 2
Standard Foundry, Bristol, Pa________________ 0 (| 540 72 468
Standard Foundry, Bristol, Pa___._____________ ' 1200, o~ P 736 3<1A 702
Standard Foundry, Bristol, Pa________________ ‘ 16 im . e 483 17 466
Donaldson Iron Co., Emaus, Pa__.oo..__.__.. 10 0D e 873 58 815
Donaldson Iron Co., Emaus, Pa_______________ ________ Smallo_ . 1,730 210 1,520
Donaldson ITron Co., Emaus, Pa.______________ ________ Large e 10 2 33
J. R. Dimmick & Co., Flemington, N. J______ . LT e ; él ’ 9 12
J. R. Dimmick & Co., Philadelphia, Pa_______ [ g i 20 8 12
J. R. Dimmick & Co., Fullerton, Pa_. ________ ________ Breeehes . l S, 2
J. R. Dimmick & Co., Fullerton, Pa___________ ________ Breeehes, Bo & S o E 3 2 ’ . 1
Walter Wood, Florence, N. J__________________ 6 0N . \ S,301 4,012 3,389
Walter Wood, Florenee, N, J___ . ________ ' SR 2 | ¢SO l 931 565 366
Walter Wood, Florence, N. J___________.______ 12 in. . e 738 236 502
J. Alfred Clark, Philadelphia, Pa_ . _______ ________ Meter framers and Co________ . _______ ‘ 12/ : 25
J. Alfred Clark, Philadelphia, Pa______________ ________ Framers and Co__. . __________ 1 "854 l 54 ‘ 800
J. Alfred Clark, Philadelphia, Pa______________ ________ Grate hars ... 1 589 56 533

J. Alfred Clark, Philadelphia, Pa.___

34!

<
g
&
3
&
5]

O e e 19,062 6,643 12,419



Contract No. 154.

Schedule of Pipe and Malerial Inspected During 1909—Continued.

S1zE IN INCIHLES.

Manufacturer. < i ) E § ‘é’

) Special Castings. @ = ]

g -8 ] <
Millard Construction Co., Burlington, N. J__.. 8 il =ocoemomm oo 25 13 12
Millard Construction Co., Burlington, N. J__.. 4 I oo 16 6 10
Millard Construction Co., Burlington, N. J__. 6 QD --comom o 6 1 5
Millard Construetion Co., Burlington, N. J__.. 8 iD_ . coommm oo 72 5 67
Millard Construction Co,, Burlington, N. J__.. 10 in__ . 93 23 70
Millard Construction Co., Burlington, N. J__ . 12 iD__ oo oo 6S 11 o
Millard Construction Co., Burlington, N. J__.. 20 iD__ -coem oo ee- 238 18 270
Millard Construction Co., Burlington, N. J__ .. 48 iN__ - oo o 49 4 15
Millard Construction Co., Phillipsburg, N. J__ *6 in__ oo aoo T 7
Millard Construection Co., Phillipsburg, N. J_o_ *8 in_ . oo 50 4 16
Millard Construetion Co., Phillipsburg, N. J__ *12 in__ - e 175 23 152
Millard Construetion Co., Phillipsburg, N. J__ %16 in__ - ool 8 . S
Millard Construetion Co., Phillipsburg, N. J._ %30 in_. oo 53 10 43
Millard Construection Co., Phillipsburg, N. J__*48 in__ e ) S 1
Millard Construction Co., Weatherby, Pa_____ ________ Flanged _____ .- 499 187 312
Millard Construction Co., Weatherby, Pa_____ ________ B. and S________ . 204 61 143
Millard Construction Co., Mt. Carmel, Pa____ ________ B. and So . 83 11 72
Millard Construction Co., Mt. Carmel, Pa____ ________ Flanged . 32 7 ’ 25
0] 7 T SO 1,729 384 ' 1,345

*Flanged.

Pl



Schedule of Pipe and Malerial Inspected During 1909---Continued.

Contractors.

|

Cont.
No. 140

i

BIZE IN INOHES. . | A

Manufaeturer. . g - 1 2

o . P=% < <@

= Special Castings. I ) ]

& 8 & ) <
Donaldson Iron Co., Fmaus, Pa.___._.________ B T ¢ DY 4,054 766 | 3,288
Donaldson Iron Co., Emaus, Pa..__.._._...._ S M e 240 106 140
Donaldson Iron Co., Emaus, Pa__._._____.___. 12 00 e 93 17 ! 76
Donaldson Iron Co., Emaus, Pa_ ..o . Small . 130 16 i 114
Walter Wood, Florence, N. J__________________ L0 )« ' 5,006 2,642 [ 2,504
Walter Wood, Florence, N. J__________________ e SMAN oo . 108 20 | 88
Walter Wood, Camden, N. 23 5 | 18
Walter Wood, Camden, N. 8 1 ‘ 7
Walter Wood, Camden, N. 54 29 ‘ 25
Walter Wood, Camden, N. S i 3
Walter Wood, Camden, N. [ I 6
TOtAN -o o o e e 9,821 3,502 ‘ 6,319
Michael O'Rourke, Addyston, Ohio_ ..o .- Flanged o eees 269 19 ’ 250

|

Total. - e e 260 19 l 250

¢FT
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Attachments Made and Delivered lo lhe Districts during

1909.
) FEET OF '
58 Leap Prve
X
Se
: =%,
Districts. | gzg Total.
' EZ¥  t4inch. %-inch.
‘ &
First _____________ _ e
Second e | 7 0 oo 0
Third e 379 5,074 _o___. 5,974
Fourth _ .. 74 898 .- 898
Fifth o 180 3,006 . 3,005
SIXth e 118 1,900 236 2,136
Seventh ___ . 316 6,117 . 6,117




DISTRIBUTION EXPENSES DURING THE YEAR 1909.

Including Eapenses of Main O

flice, Purveyors’ Districts and Meter Shops.

Muterial and Labor. First = Second Third Fourth Fifth Sixth Seventh |Distribu- Meter Main Totals.
Distriet. ! District.  District.  District.  District. , District.  District. tion. Shops. : Office.
Lead o $1,139 23 I $770 03 $2,283 13 $988 74 $1,137 12  $2,282 08  $2,555 16 |- oo . $11,155 49
Gasket . 50 51 ! 26 17 108 73 31 97 118 75 8 89 31 40 | e el 453 42
Coke . 16 20 I 81 00 125 09 105 00 34 33 813 27 00 | oo i e 466 71
_____ - - S$1 00
$60,881 48 o 60,831 48
5,860 07 e ol 5,860 07
Large Specials._________ __________ ____________ e 1,%61 18 e e 1,761 18
Breeches pipe and 14 turnso_______ ___ { 1,826 07 1,826 07
Frames and covers______.___________ 191 35 | 334 41 738 91 770 11 110 29 398 31 469 50 | . 36726 ... 3,380 14
Hauling o e e e e e 7,669 10 . 7,669 10
Transportation and hotelo________ ___________. e e e e e m i mccmm e e 550 3,087 29 _ . 3,092 79
Supplies, tools, small stores, ete 1,085 67 ‘ 1.502 00 3,188 90 2,268 60 675 29 2,936 63 764 28 3,087 70 1,241 36 $105 55 16,945 98
Plumbing and plumbing supplies__ 975 _________________________________________________ 5178 ... 4,282 20 17838 _____... 4,522 17
Meters, ete... ... ) RO 766 29 __.__.___ 766 29
Brick, stone, lime rnd cement.__. 57 01 ; 161 02 189 60 414 13 67 00 185 50 410 25 - ‘ 1,484 51
Tumbero______ . 7.407 66 351 02 801 52 2,480 42 812 13 3,199 24 472 94 i 386 S1 3971 - 16,201 46
Hay, feed, eteo oo ____ 087 20 921 42 1,559 49 1,300 01 366 89 438 46 1,034 19 . 6,609 66
Stoble suuplies_ oo ____________ 25 04 ‘ 242 86 954 S8 437 18 13 01 268 71 21T 20 e e 2,158 88
Stable vepades. oo ___ 441 40 260 76 424 53 433 05 121 00 124 56 134 25 e i 1,939 54 -
Stable  medicines__________________ 17 50 975 32 00 19 88 27 08 750 ceeee | 137 69

23 98

'

1S4

(
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Pliladelphia, January 17, 1910.

Mg. Frrp. C. Duxrar,
Chief, Bureau of Water.

DEear Sir:—71 herewith submit Annual Report of the
operations of this Department for year ending December
31, 1909.

The receipts from all sources for the year 1909 are as
follows:

1. Collected by Water Rent Tax Office, Receiver

[0 A 5 $4,403,185 67
II. Collected for fees for searches, Miscellaneous
Tax Office, Receiver of Taxes............. 2,523 50

II1. Collected by City Solicitor for Water Bureau.. 34,865 02
IV. Collected by Department of Supplies for Water

BUuream. .....coeviiiiiiiiiiriiitenienans .. 4,215 49
V. Collected by Highway Bureau for ferrules.... 8,174 00
B 7 $4,452,963 68

The revenue received by the Water Rent Tax Office for
1909, as compared with the receipts of 1908, shows an
increase of $210,562.25.

The return mode by the Law Department, to be credited
to this Bureau. shows a decrease of $2,983.30, as compared
with 1908.

The tees reccived for searches in the Miscellaneous
Department for the year 1909 show a decrcase of $50.25,
as compared with 1908.

The amount received by the Department of Supplies
from the sale of material shows an inerease of $1,368.06,
as compared with 1908.

An item no! carried heretofore, representing payment
to Highway Bureau for ferrules given by this Depart-
went, amounts to $8,174, and should be credited to the
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revenue of thi, Department for the year ending December
31, 1909.

The total increase in revenue as compared with 1903
amounts to $217,070.76.

I submit lerewith detailed statements of receipts for
years 1908 and 1909.

I forward berewith report of the operations of the
Meter Departinent for the year ending December 31, 1909.

Tables shcwing the number of attachments made by
Purveyers in accordance with permits issued by this
Department, shut offs made by permits, work done by
the District Purveyors without permits, including ferrules
withdrawn for delinquent water rent, discontinued, leaking
and abandoned ferrules, detailed accounts of permits issued
for various jpurposes, together with the total number of
premises and fixtures supplied by City water, aré atrached
hereto. " ‘

In closing, I desire to give full credit for the excellent
returns made for the year 1909 to the Inspectors and
Clerks ¢mploycd in this Department. With a corps of
twenty-one inspectors, the total number of inspections
made for the year 1909 was 46,331, as compared with
24,934 for 1908. '

Respectfully submitted,

JAMES F. McCRUDDEN,

.Lssistant in Charge.



Receipts of Bureaw of Water Rents—1909.

< Il
WATER RENTS BY | ‘
rsculm.'x(.z oN P Charges Pipe
[UXISTING (ONNEC- ENALTIES cow DY Meter, Tor < 3 Collected
TIONS. On New Current | Fcrrules Fees Frontage M»u]!u- Licns. Interest. - by City Totals.
Connce- and De- n New for Paid to neous. " Solleitor
- T tions. on NE Searches. Receiver :
. linquent. Connec- of Taxes N
Current Delin- Current Delin- tions. .
* :linquent. * linquent. . '
" - ; ——— e —
January ... ____________ $10,971 15 ___________ §1,607 59 %5,220 49 %40,826 G3 $998 00 $173 50 £8,972 28 $21 88 $19 00 $40 14 | $2,150 95 $71,001 61
February - $1146,317 25 3,994 19 ___________ G0O6 05 7,938 32 47,446 S2 235 00 169 00 11,695 41 207 88 14 00 2 61 ' 1,207 20 239,859 73
Mareh ..o 306,950 59 1,999 77 ___________ 206 18 17,760 90 14,821 44 1,534 00 227 00 | 13,145 65 191 40 17 00 | 28 78 } 4,812 92 361,786 63
[ .
April . 303,476 S4 2,203 06 ... 353 38 18,183 70 23,821 43 3,349 00 237 25 11,203 16 147 74 $6 00 04 08 2,045 24 365,345 ST
May 2,456,320 39 3,518 57 ________ __ 521 61 16,550 83 40,620 99 2,871 0 246 25 . 11,557 48 13 34 55 00 248 04 = 4,380 88 | 2,535,922 3%
Tune ____ ... __._____ 83,129 04 . 4,158 50  $3,016 92 631 37 11,825 37 - 33,605 77 2,208 00 225 25 ‘ 10,430 74 1,116 03 24 00 207 81 | 3,017 94 154,556 74
July . 41,093 93 ' 2,603 50 2,138 20 338 02 10,801 18 « 25,011 &0 2,085 00 218 00 7,234 30 391 36 2500 49 58 i 3,504 45 1 07,334 32
August ______________ 127,339 00 - 3,843 00 6,241 02 581 18 12,276 01 48,675 69 8§62 00 176 50 4,958 50 320 46 16 00 45 17 1,888 22 207,232 75
September __________ 26,830 39 ‘ 1,520 00 2,303 09 197 40 © 8,735 39 19,639 87 1.793 00 183 00 7,183 21 162 04 700 17 48 1,381 H2 ‘ 70,763 39
October .. ... 5,500 63 . 790 23 12,701 75 8204 6,301 56 3,760 13 2,809 00 23500 8,464 71 173 47 18 00 3897 2,613 88 123,807 37
November __.________ 34,179 73 1,545 00 5,041 96 233 23 9,687 58 54,567 92 1.842 00 201 25 6,067 55 4,187 50 16 00 5300 3,037 50 121,560 31
Deeember  __ .. 23,131 22 840 00 3,482 31 125 58 12,438 76 42,329 30 2,539 00 231 50 3,033 55 138 68 24 00 54 87 2,085 32 91,364 09
1000 . 3,653,427 01 $37,876 96 $36,015 25  $5,573 63 137,815 09 396,016 79 24,118 00 104,04¢ 4 $7,061 78 $271 00 063 62 334,865 (02 $4,440,574 19
1908 . 3,524,609 38 . 36,036 92 34,000 93 5,27 05 82,041 28 348,479 61 12,615 00 127,955 41 18,801 &9 190 00 633 92 i 37,848 32 4,238,045 49
' — . - - —
| .
Increase ___ ... ___ | $128,727 63 | $1,840 04 $1,015 32 . $306 5S '#54,873 81 i§17,537 15 0 11,503 00 .
Deerease ’ ‘ | $30 2 $23,008 87 $11,743

6%l
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The followinz is a detailed report upon the receipts of
the Bureau of Water, as collected by the Water Rent Tax
Office, Receiver of Taxes, up to and including December

1908. ' 1909. *Decrease.

Rents ... £3,524,699 38 £3,653,394 01 £128,694 63
Penalties _ 34,999 93 36,015 25 1,015 32
Delinquents R 36,036 92 37,876 96 1,840 vi
Penalties 5,267 05 5,573 63 306 53
Liens _ o . 190 00 271 00 81 00
Interest __ . 633 92 963 62 329 70
Permits . 95,556 28 161,933 09 66,376 81
Meters ___________ _______ [, 348,479 64 396,016 79 - 47,637 15
PIpe el 127,955 41 le4,046 54 *23,908 87
Special . ____ 18,804 89 7,061 78 *11,743 11

Total oo . 21,192,627 42 $4,403,185 67 $210,562 25

The permit item of the above tabulation represents bills
issned dirveet from this office and is divided into the fol-
lowing 1tems:

. No. 1908. No. 1909, Increase.
|
For additional Axtures__________ ‘ 5,230 %9,688 66 5,665 £12,285 51 ' $2,506 S5
For building purposes___________ 307 3,890 23 1,242 15,665 56 x 11,775 53
For additionual water rent_______ 321 16,313 47 2,139 44,650 82 | 28,337 35
For ferrules __________________.__ 355 12,615 00 604 24,116 00 , 11,501 %0 |
For specials - . ______ 6> 849 50 71 654 25 1 *195 25 ]

| .
9,010 52,199 42 16,207  64.560 05 ' 12,361 13 |

For new houses__

For ferrules drawn______________ ‘ 133 - 174
Total number of permits______ 15,430  £95,556 28 26,182 $161,933 09 £66,376 >1
[
*Decrease.
Unpaid permits to December 31st, 1909.......... ... $7.513 70
Additional ........ .. Ceeeeieie . $3,620 95
New houses ........ FR N .. 1,700 25
Building permits ... . ... e 233 50
Department ferrules ......... R At R 1] |
Fractional rents ... i 167 00

$7.513 70
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Attacharents. Ete., Made by the Purveyors in Accordance
With Permats Issued by the Bureaw of Water.

New Attachments.

i £ £ . £ % . oo o
] < < = =] e = < £ £ =
Distriets. = 2 ' B g T 1 & § 5 &8 %=
o o I X 23 T I £
First . 789 3. 19 10 4 2 3 3 2 1 876
Second ________________ 73 40 34 33 8 2 4 ... 305
Third oo 1,600 18 13 24 8 5 192 ¢ 11 1,76
Fourth —..._____.____ 1,34 31 11 2 83 9 1 ____ 5 1,4%
FIfU oo 130 46 6 3 .. 1 8 ... 18s
I
Sixth - 1,299 127 ‘ 21 14 6 3 T oeeee 1 . 1,478
Seventh ... fen 1) 15 5 7 8 9 1 2 3 204
| e
Total. o . 7,286 438 ;| 118 120 41 - 25 64 7 11 20 8,159
Shut-Offs by Permits.
: REPAIRS.
< L .
=g 2 .
" 88 % £ By
Districts. o= & & 5 s sg
TET < [— & = =
o g u A g5 -
Exs [} = =
52 ¢ F F 3 @ 3
& = & [= P a 2
[ 296 24 . e 62 312
Recond ... 39 42 92 ... 177 - 350
Third . 8 43 1 S, 58
Fourth oo 36 120 12 e 72 240
Fifth 2 13 3 3 12 15 48
[T N o8 57 | 52 3 15 22 177
Seventh ____. ____________ 37 18 12 9 - 132 208
!
Total. o . 142 434 238 19 207 303 1,793



R

152

Work Done Without Permit.

Drawn
i Ué |
EE s L Ea
Ei .08 I ag
Districts. =2 Z .E | . aE
658§ % & 3 ES
ZR=1) =1 ‘ « s b~ eg
. R @ < ot (=] =
BT & 8 & & A
. |
FISt —oooeoeoceeeeeeeee 8 | 9 i 265 ‘ ........ 02
SCONA omm oo 61 % |1 C 299
Third oo 80 14 | 811 |eeeo ) 505 289
Fourth S48 30, M3 . lom 33
Fifth . . - T2 e 9 4
Sixth N ; 3 L S . 80
{
Seventh i 8 | 9 8 | . 183 24
! )
! i i ;
Total - | 26 | 419 1,066 . 1,609 | 350
i .

Number of lriellings and Principal Appliances for Use
of City Water

‘ 1908. j 1909. |Increase. 1Decrease.

Dwellings with water-.._..._____..__.____ ! 292,565 5 302,022 | 10,357 |
Dwellings without water__.________________ ‘ 11,931 “ 11,859 (oo i 72
WALeT ClOSetS —-oooommeoeomooomeememeoee 30,628 | 39,875 | 19,47

Baths ... -e--! 335,256 | 346,823 | 11,567 |

Wash paves ... f99,195 1 99,347 152 |

Basins and sinks | 155,843 ' 167,118 11,273

Urinals ' oser e 0 |
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APPENDIX D

REPORT

OF THE

OPERATIONS AT THE CONSTRUCTION AND REPAIR
SHOP, BUREAU OF WATER, DURING
THE YEAR 1909

Philadelphia. Janwary 22, 1910.
Me Fren € Dextare,
Chief, Bureau of Water,

Dear Siee—1I herewith submit the Annual Reporet of
the operations of the Burean of Water Construetion and
Repaiv: Shop, Tweltth and Reed streets, for the vear
ending Deceraber 31, 1909,

\ery respeetfully,
JAMES T DEEAN,

Nuperintendent of Shop.

11
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Report of Construclion and Repair Shop, Bureau of
Water, for {he Year Ending December 31, 1909.

MERCHANDISE AND VWAGES. Dr.

Inventory, January 1, 1909..... ettt eeiieen e $29,184 76
Iron castings ................ e v $18,670 42
Wrought iron ......... ... . ool 1,417 83
Brass castings .......... ... ool ve.. 5910 16
Brass fittings ........ .. oot 4 00
Lead coating .................. F N 481 40
Bolts, nuts and washers ....... [ 881 93
Hardware .oo.viiienniineeeeeneenens RPN 703 08
Coal vivviiii it i et e 1,558 04
Coke ..... e [ e 48 60
Gum goods and belting...... 782 50
Leather ........ . ittt 883 29
Piglead ....covvvviiiiiiiiiiinnne, e 576 60
Lumber ...... P 972 90
Oils and tallows..ooovtiiiiieiinnnnennennans 306 68
Paints and oils.....covviiiiiiiiiniiin., 50 04
Steel ..... Cereieneeees cecenean TSN 895 76
Baskets, brushes, brooms, etc............... 43 03
Jouse cleaning supplies........covuiiennn... 40 03
Forage ..... theenitaeineaaae. Cevereer e 143 78
Harness and stable supplies................. 89 80
Stationery, blank books and office supplies. .. 19 23
Printed blanks and books................... 20 47
Miscellaneous .............. et 1.156 52
TWWAZES ot teiii ittt e, 40.290 90 75,946 99

Total . .vviiiiii ittt it e $105,131 75

LABOR AND MERCIHANDISE. CR.

First District ..ottt i, . $4,995 17
Second District ... e eevees. 3,862 18
Third District ...... e [ 11,870 61
Fourth District ............ ..o ... P 5,691 40
Fifth District ........... .. ... [N 1,407 53
Sixth Distriet .......coco.t. P, . 7,108 51
Seventh District ................ e 9,703 83

—————%$44,639 25




Relmont machinery ..... et eieeaeeeenn oo.. $4,982 90

Belmont boilers .......... e ceaenn ee... 636 45

Belmont filters .......... et [ 1,167 35
———— %6,786 70

Frankford machinery ..... ceeeiereaeneaae.. $1,512 64

Frankford Doilers ........ovevevineeennnnn. 1,978 04
—— 3,490 63

Fairmount machinery ...............oooaues 14 06
_— 14 06

Queen Lane machinery..... [P vee... $3,667 65

Queen Lane boilers .......... e ceereeaen 146 09
——— 3,813 74

Roxborough machinery .........c.coc0vvve.. $6,530 53

Roxborough boilers ..... Ceereereeenereee... 1,251 18

Roxborongh filters ........... Creriessasaaee 354 42
——— 8,136 13

Spring Garden machinery........covvvvvnnns $351 28

Spring Garden boilers..... e N 194 44
—_— 545 T2

Torresdale machinery ................ ceeees $473 41

Torresdale boilers ..................... ees 219 63

lorresdale filters ...............ociivintt. . 466 98
———— 1,160 02

Mt. Airy machinery................. Ceeeean $115 70
— — 115 70

General buildings and grounds............ .. $1,155 31
—_— 1,155 31

General distribution ............... .. ... ... $969 66
969 66

High pressure fire service............. e $391 87
_— 391 87

Main office ...... ..l tevie.e. $580 05
_ 580 05

Survey Bureau ..... e, e $1,231 36
—— 1,231 36

U G 1.Covttiiiiiiiiiiiian [ . $1 80
_—— 1 80

Tixed patterns .....eoiiiiiiiiiiiiiiian.. ... $980 02
—_— 980 02

ITolmesharg Water Co.......... Cereeeeaee. $443 23
_— 443 23

Construction and repair shop....... Cevenen $2,810 58
—— 2.810 38
Total c.oivviiiiiiniiiiieiiiinenns eeeneeee... 877,265 88
Tnventory January 1, 1910.......... Ceeeaes e eo... 32,290 84
Total Creveeeennnnnn. et veeaisatcaneananees$3109,556 T2
Total Drev.eeiieeniieniiiniinnnennns Ceteraans 105,131 75
Palance ....i.iiiiiiiiiieieeaa, et $4,424 97
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INVEXTORY JANUARY 1, 191 CUR. }
4+ 4-ins stop valves at $16...0. oo $64 00 |
GG 6-in. stop valves at $1850..... ... ... . 666 00 |
10 S-ine stop valves at $28.50. . ... .. ..., 285 00 |
12 10-in. stop viives at $3TD00 450 00 |
13 12-in0 stop sadves abt $48. 0000 624 00
2o I6-instop valves at $80.. .o ool 160 00
2 20, stop valves at $1200. 0000 L 240 00
330-in. stop valves at $2600 ... 0L 780 00
————— $3.269 00
IPinished iron castings for stop valves....... $644 T4
FFinished brass castings for stop valves...... 840 74
1485 48
11440 Ths fron castings for stop valves. ..., $400 50
—_————- — 400 50
5 Noo b fire hydrants at $34....0..0...... $170 00
I No. 2 five hydrant at $42.500 00000000000 42 50
———— 212 50
Finished iron castings for fire hydvants. .. .. $228 60
Finished brass castings for five hydrants. . ... 436 10
R 664 70
280422 Ibhsciron castings for fire hydrants. ... $852 66
604 Ihs, brass castings for five hydrants. .. 108 72
e 961 38
Partly finished frost and valve rods and
cap bands .. oo i in oo $517 35
Finished ey boles, chains and S hooks. ..., . 33 75
e meem— 353 19
30 =i leather valves, complete, at $2...... $60 00
10 6-in. leather valves at $4.50............ 45 00
117 d-incrabber valves at 60c....oo oL, 250 20
6 G-in. rubber valves at $1.25.0 00000 0oL T 50
S —— 362 70
165 'hee large and small gumjoint rings at
R N PO 50
180 Ibs, Jeather for valves, cut and uncut. ... 108 00
S e 15T 50
1,135 ferrule plugs, various sizes. F418 30
28 fire hydrant risers, varions sizes....... TR
300 feet coil chain....ooo0.. R 9 00
6 gross flat-head brass serews. oo 13 00
R 324 05
Tools, ete., to distribute to districts........ 637 90

—_——— 637 90
1 partly finished 48-in. rotary valve...... $336 00
24 steel plunger rods, finished and unfinished  1.138 00
30 quadrants ........ [P et ceraeenees 300 00
1 crosshead guide ...oooviiiiiiin ., 42 50
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1 plunger, No. 5 Spring Garden........... $310 50
68 heads for fire hoes............ooou.t. 119 00
355 steel sketeh plates oo, 96 23
Finished parts for turntables........... 193 50

12 wedge block bolts... ... ... 15 00
3 spur gears for sponge washers.......... 15 75
Coal car wheels and axles.............. 170 25

10 furnaces, complete ... oo 210 00
S furnace grates ..o, e 56 00
28 lead potx, various sizes....... ... ..., .. 90 50

33 department stop serews, various sizes... $1.464 00

355 assorted stop serews, various sizes...... 2472 75

63 socket serews, various sizes..oo..ooooa. 132 25
36 pairs of brasses for aiv pumps........  $187 00
79 Kkeys for air pumps......oo..ooo. 177 73
57 gibs for air pumps ..ol 128 25
30 straps for air pumps....... e 270 00

317 Tron bead and bell bands, vavious sizes $1.565 30

194 tail ends, various sizes.. .. oo oL, 106 75
191 cye bolts for stops........... e 50 95
50 holts for bands........ e 37 50
50 wrought iron monkey legs........... 187 50
i1 saddles for drilling machines......... 14 20
4 ostreet keys cooooiiiiiaaa oo, 30 00
BOSCPAPOTS ci i i e 4 00
9 brass reducers oo ooiiiiiiiiiee 22 50

15499 bolts, square heads and nuts, various

NIZOS e oo B615 4T

645 holts, Hex nuts, various sizes......... 83 31
2875 T head gland bolts, various sizes. ... 460 49
DAL set serews, various SiZeS. ..., 169 80
565 Ths. square nuts, vavious sizes........ 56 50
2,071 1hs, Hex nuts, various sizes.......... 260 88
1.883 Ibs. washers, various sizes.......... . 188 30

700 wooden plugs, various sizes.........  $330 00

1,017 Ibs, brass spring wire. ... ... P 305 10
25 1bs, copper wirve. .. .. e . 7 50
1782 1bs. rolled brass ... ..., . 445 50
50 s, sheet brass........ e P 12 50
3,192 1bhs, pig lead......... e 223 44

4,069

763

$1.839

i
Ut

00

00

75

1.344 04



315 1bs. gasket.........oooi il $36 05
Ibs. waste ..ottt i i, 16 10
bbl. tallow ........ciiiiiiiiiienn.. 18 00
bbl. sal soda .....vvieiiiiiiiiainnnn 1 50
—_——— $71 65
Ibs. miscellaneous and pump machin-
ery castings ..... e [ $1,486 84
Ibs. loam castings .................. 1,485 50
Ibs. steel castings............... ... 22 80
Ibs.  red brass castings............ 432 16
Ibs. Ajax metal castings............ 2,319 84
— - 5,747 14
1bs. non-shrinkable metal............ 206 25
Ibs. Unital steel.................... 65 00
lbs. Swedish steel.................... 95 40
Ibs. English tool steel.............. 324 90
Ibs. Muschette steel.................. 191 10
1bs. American cast steel............. 344 64
Ibs. shear steel............. ... . 97 23
Ibs. Iex steel ............ccvvvnnn. 112 44
Ibs. spring steel..................... 72 84
Ibs. Norway iron.................... 20 68
Ibs. refined iron, various sizes.i..... 1,148 79
1bs. steel, various sizes.............. 391 08
—_— 3,070 35
Lumber ... e $5342 35
Hardware ...oviiiiiiiniininienen.. 68 85
Paints. oils and tallows............ 91 45
Forage ............. .. ... il 16 00
Coal and coke....ooviiiiiii i 126 30
— 844 95

TOEAl e et ettt e e $32,200 84
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Furnished lo Districts during 1909.

|
|

« = WEDGE STor VALVES ' PLuGs
s . T L la
~E Qg | Lk
Districts. |5 | a2 : slgs z'g 2 o § 5
i CemigR 5§ 8 8 3 ;E g BB % &g A z
Tz 25 5 S ds £ E g o8
‘ [ | A
First oo Joeone I3 BRI R S — 15 531 1 44
Second -...... 67 2 4 03 1 112 s 2
Third oo 105 8(5°13 9 20 9 6 1 2 141 480 5 (1
Fourth —...__ 2 5l 115 4 oo 11 ool .. 66 531 11 30

| . ]
Fitth oo R TR R SO oo 12 . 17
Sixth _._._.__.. 9 3 j--._ 113 1 17 6 2 1+ 1 92 254 21 “5
! ! ]

Seventh ___._._| 70 19 2 181 20 10 2 2 ... 1 42 330 75 27
Totals_...-- i 394 49 10 61S 48 | 69 31 10 2 . 5 330 2,698 133 225

Principal Lrticles Manufaclured During 1909.

651 6-inch stop valves at $18.50........... $12.043 50
54 8-inch stop valves at $28.50......... . 1.539 00
76 10-inch stop valves at $37.50.......... 2.850 00
22 12-inch stop valves at $48......... ... 1,056 00
6 16-inch stop valves at $80............. 480 00
2 20-inch stop valves at §120............. 240 00
7 30-inch stop valves at $260...... e 1.820 00

346 No. 1 fire hvdrants, leather valves. at $34 11.764 00
60 No. 1 fire hydrants, rubber valves, at $34 2.040 00
50 No. 2 fire hydrants, leather valves, at

$42.50 ...l 2,125 00
2,392 ferrule plugs. various sizes, at 25 centis 598 09
430 wooden plugs, various sizes, at 50 cents 215 00

Total ..o, .. B36,770 50
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APPENDIX E

_— —e—

REPORT

OF THE

CHIEF DRAUGHTSMAN

ON THE
HYDROGRAPHIC WORIK

FOR THE YEAR 1909

Pliladelpla. Jawwary 2. 1910,
Me Fren O Destar.

Chief. Bureau of aWter.

Diar Sik:

The  following report on Hydrographice

Work nunder my charge and on data colleeted during the

vear 1909 1= respectfully <ubmitted.

Aitention 1< ealled to the following errors which occur
in the published data of the Iydrographic Work in the
report o1 the Burcan of Water for the vear 1907,

Ou page 197 the flow-off in inches of rainfall for the
Perkiomen, 1907, shonld read 28,034 instead of 27.79.

On the <ame page read: “There was high water tlowing
over the flash boards ar IFairmount Dam during thd
months of January and Maveh: very little water flowed
over the Hash hoaeds during the months of April, May,
June, Julve Nugust and Seprember to the 12th of the
wonth, when the rains of the 10th and 11th caused a rise
and How of water over the flashboards for three days,




Tn Table VT the arvea of the Schuylkill watershed should
read 1915 insread of 191.5,

In Table VIT Minimum Flow of rhe Sehuylkill should
read 672,820,000 instead of 67,282,000.

In Table TX the gnantities for October and December.
1007, tor the Perkiomen are transposed in the second to
the seventh colu v The quantity for November is cor-
reet. These figures ave correetly placed in the report for
1905, witere the months of Ocober, November and Decem-
ber ave repeated, the Ivdrographice vear, as snggested iu
the hegiuming of this obsevvation, ending September 30,

Table TX also shows the minimmu axerage How of the
Schuylkill to he 679,320,000 gallons per day for the
wonth «f September; this is eorveet for the whole month,

Table V1T shows the minimum tow for one day to he
672,520,000 this is correct for one day in the month
during which noowater Howed over the flash hoards.

Raintall ohscivations at twenty-one stations, from which
the Burean obrained these data, have heeu carried on, com-
pleting twentyv-seven vears of continuous records. Nine
of these sraions ave naintained by the Burcan, and
furnished with instruments, stationery and postage. The
ohservers are paid a suall monthly =alavy for the services
rendercd,

Three of the stations ave furnished with self-vegistering
rain gauges, and at four stations automatic stream ganges
are in operation, recording continnously the height of
water Howing in the streams. From the eurves traced hy
these: fastruments the daily, monthly and vearly How is
computed,

The total observed precipitation for the vear 1909 was<
below the normal of the vears in which these observations
have bean made,

The greatest monthly rainfall on the area comprising

the water sleds of the Schuyvlkille Perkiomen, Neshaminy
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and Tohickon streams during the year 1909 was 5.53
inches, heing the average of nineteen stations for the
month of February.

The average rainfall for the months of January, Feb-
ruary, March, April and May to the middle of June shows
a deficiency in :he normal amount of rainfall for these
months over nearly all of the Middle and New England
States. Begirning with the middle of June a very severe
drought extended over a large portion of the Middle and
New England States, but not with the same severity in
the New England States.

The average total rainfall from the Bureau records for
the months of July, August, September, October and
November for the past eleven vears, covering an area con-
siderably greater than the watershed of the Schuylkill
river, is 20.81 inches. The total rainfall for the same
records for the same months of 1909 was only 10.22
inches, or less than one-half the average total for the pre-
ceding cleven years. The deficiency in the rainfall of the
preceding month: and the great deficiency in following
months, when there is the greatest evaporation, combined
with the very unequal distribution of the small amount of
rainfall that was recorded, produced a condition in the
ground that bas rarely been equalled, and certainly not
within the tine these data were collected on the area cov-
ering the watersheds of the streams under observation.

Stream flow observations with the automatic stream
zauges have been continued on the Perkiomen, Neshaminy,
Tohickon and Schuylkill, making twenty-six years of con-
tinuous records velative to stream flow on the three
first-nanied sircams and eleven vears on the Schuylkill
river.  Observations on the Wissahickon were subject to
o nmech interruption that a continnous record for over
one vear was impossible, and the work on this stream was
dizcontinued in 1906,
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The eftect of the unusual drought of the past five months
is shown in the diminished flow of the rivers and streams
in Eastern Pennsylvania, exceeding by far any previous

. record in the observations of the past twenty-six years.

The average daily flow of the Perkiomen for the past
twenty-six years is 166,170,000 gallons.

The average daily flow for the five months of July,
August, September, October and November is 110,000,000
gallons, and tlie average daily flow for the same months of
1909 is only 19,800,000, or about one-tenth of the average
vearly flow and one-fifth of the average flow for the months
of least flow.

The average daily yield per square mile of the Perki-
omen watershed for the past twenty-six years is
1,093,000 galloxs.

The average daily yield per square mile of watershed
for the months cf low flow is 660,000 gallons, and the
average for thie same months in 1909 is only 130,000
gallons

The average daily flow of the Neshaminy for the past
twenty-six vears is 151,806,000 gallons.

The average daily flow for the five months of July,
August, September, October and November 1s 82,000,000
gallons, and the average daily flow for the same months in
1909 is only 10,190,000 gallons, or about one-fifteenth the
average yearly flow and about one-cighth the average daily
flow for the months of least flow.

The average daily yield per square mile of the
Neshaminy watcrshed for the past twentv-six vears is
1,091,000 gallons, and the average daily yield per sqare
mile of watershed for the month of least flow is 590,000
callons, and the average for the same months of 1909 is
72,000 gallons.

The average daily How of the Tohickon for the past
twenty-six vears is 127.5380,000 gallons,  The average
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daily How for the five months of July, August, September,
October and Novemher is 64,000,000 gallons. and the
average daily How for the same months of Tow flow in 1900
1 ouly 3,700,000 gallons, or about one-fortieth of the
average annual daily How.

The average daily vield per sqnare mile of the Tohickon
watershed is 1,250,000 gallons, and the average daily
vield per square mile of watershed for the five months of
feast How for twentyv-six vears is 627,000 eallons, and the
average daily flow for the same months in 1909 is only
30,600 gallons

The average daily flow of the Schuylkill viver for the
past cleven vears in which oliservations on the flow of this
stream have heen made 1= 1,869.100,000 gallons, and the
averag:s daily ilow for the months of July, August, Sep-
tember, October and November is 995,000,000 gallons for
eleven vears, and the average daily flow for the same five
months in 1904 s only 136,000,000 gallons, or about one-
fourtcenth of the average annual fow and about one-
scventh of the average daily flow during the five months
of Teast How,

The average daily vield per square mile of watershed

of the Sehuyv!ki'h river 15 976,000 gallons, and the average
daily vield for the months of least How is 520,000 gallons,
aud for the same wmonths of low flow in 1909 71,000
eallons=.

A popular assertion ix often made that a vield of
1,000,000 gallons per square mile of watershed can be
dcpended npon fron rivers and streams in the eastern part
of the United States. This does not seem at all probable
from the observations and computations made on these
streams, and especially so on streams with as large a water-
shed as the Schuylkill viver, even if an almost unlimited
storage is provided.

The observations show that the average anmumal daily
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flow of the stress remains nearly the same from year to
vear, the vear 1909 showing the greatest departure from
the average aunual flow. '

The distribution of the flow is bccoming more ivregalar,
uncontrollable fieshets, followed by perinds of extremely
low flow, are more promincutly observed. and the engireer-
ing prohlem of controlling and ntilizing the How is heeom-
ing move diffieult. ‘

This ean be illustrated by making a eomputation of the
total hovsepower of the Schuylkill viver at Fairount
Dam.  The cb=erved average daily How is found ro be
175,009 cubic fect per minute, and the average fall can
he assessed at twelve (12) feet. This will produce about
4,000 Lorsepower, and with wheels utilizing eighty-five
(83) porocent. vould give 3,400 horsepower if the whole
flow could be controlled, but as not more than two-thirds
cof this cau be conrrolled by storage, the net horsepower at
IFairmoeunt Dam would be 2270 horsepower with storage
sutficient to control the How.

Comparing this computation with the resnlt obtained
from the extremely low tlow of 1909, during five months
of which the average datly flow was only 12,400 cubice
feet per minate, which would develop 2810 horsepower,
and with the wheels developing 85 per cent., the horsepower
would only be 238 horsepower, a differcnce of smnerhing
over 2,000 horsepower between the average daily How and
what may be expeeted from a long-continued dronght as
was experienced in 1909, _

The antonmatice gauge at Fairmount reeovds the height
of water in Fairmount dam from zevo, City Danun, in
feet and decimals of a foot, and records the height of
water, in inches, on the dam above the old comb of the
dam, whiclh iz given in the records of this Bureau as
+.76 °C. D.

The zero of this gauge, as shown in the report for
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1905, was compared with the City Datum bench marks,
cstablished by the Burcau of Surveys on both sides of the
river, and was found to practically correspond with both.
All observations on the flow of the stream are made from
the records of this gauge.

Daily y computations of the amount of water flowing over
the flash boards were made from the records of the auto-
matic gauge, the known pumpage from the river, the quan-
tity used for power, through the wheels, the leakage and
lockage (both estimated), which give an approximation
of the monthly flow of the Schuylkill river at Fairmount
dam.

A comparison of the inches of rainfall flowing off in
the Schuylkil river, with the run off, in inches, on the
Perkiomen and Neshaminy crecks, is shown in the fol-
lowing table:

Incm‘%&gﬁﬁgﬁ&u&z‘gtﬂg?ﬂ Perkiomen.  Neshaminy. Schuylkill.
1898 ... 21.50 22.22 24.39
1899 ...t 24.66 21.03 22.29
1900 ....... e 15.21 17.27 18.23
1901 ...uiiiiiiiian. 17.55 22.80 17.80
1902 ..o 29.01 30.74 29.02
1903 .. 27.23 26.32 27.79
1904 ... 23.07 23.37 18.84
1905 ... 23.62 17.98 18.95
1906 ...t 21.67 24.41 17.31
1907 i 28.03 30.25 .21.72
1908 .. e 18.71 20.31 17.10
1909 ... .. 15.72 15.74 10.32

At present there is no method available by which the
low water flow for periods of less than one month can be
determined. )

The daily average flow of the Schuylkill river, as given
in Table IX, is computed from the total monthly flow,
and is often, for several days at a time, much less than
shown in the table.
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Your attention is cspecially directed to the value ofthe
Hydrographic Work: First, in the length of time during
which it has been continued, the year 1909 completing
twenty-seven years of records of rainfall and twenty-six
years of stream-flow observations. Second, the very favor-
able conditions under which the observations have been
continued for so long a period without any changes in
the stream conditions at the places selected for the lo-
cation of the stream gauges which would affect the orig-
inal computed stream-flow curves. Third, in the fact
that the watersheds adjoin each other, thus making it
possible that the records of stream flows can be combined
to cover ome large area on which the observations have
been made consecutively, as on small areas the rainfall
is much more evenly distributed. The run-off from the
smaller area is also in all probability more nearly cor-
rect, and shows clearly the amount of water taken from
the rainfall by evaporation and vegetation on the surface
of the ground at different scasons of the ycar,

The following named tables, compiled as in previous
years, accompany this report:

I. Monthly precipitation on sundry water sheds.
II.} ) Pbiladelphia.
III. - Ralnstorms exceeding !4 Inch per hour. - IForks ot Neshaminy
IV. f ) Spring Mount.
v Inchesofrainfall lowing in.............. Perkiomen
VI. > Average annual yield of streams........ %g?ﬁggyg‘y'
VIIL | d ¥
Comparative stream flow................ Schuylkill.
) Pverklomen.
IX. Monthly and daily yleldof................ , Neshaminy.

‘Tohickon.
Schuylkill.

The Bureau is indebted to the following named persons,
who have kindly furnished rainfall records:
Mr. John C. Beans, Moorestown, N. J.
Mr. Benjamin II. Shocemaker, Pennsylvania Hos-
pital.
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In order to secure uniformity in rainfall observations,
the following notice was sent o the observers emploved
by the Burean of Water at the beginning of the vear
1890

“To facilitate the work of the Hydrographic Corps
and maintain @ uniform svstem of observarions with the
United States Weather Burean, it is requested that yvou
herveafter rake rainfall observations at least once every
day, as near S.00 P, M. as possible, recording the amount
under rthat date as the rainfall of the preceding twenty-
four honrs.™

Yours vespecettully,
JOIN E. CODM.\N,
In charge Hydvograplic Work



Digitized by GOOS[Q



Digitized by GOOSIG‘
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Tanvre 1.

Rain Storms Exceeding in Rale 0.25 Inches per Hour, 3
as Recorded by the Automatic Rain Gauge al Phila-
delphaa, for the Year 1909.

AUTOMATIC RAIN GAUGE

i
|
! ToTAL ' MaxXiMum

FarLu. FaLL.
DATE OF OBSERVATION z , REMARKS
= b e
: = L
= ' E”
E E&_:
C = = = 8. ERG
PE g =,
oy S ;28 pua=
,B¢ ££ 8% 95 k=g
P Sz 35 =g ™£E
<] 88 8§ 8= ¥==
=2 Ex £= 53 QJRE ‘
- <] < .A &
) '
February 24, ramn storm....... 2,13 32—00 .73 60 .73

April 13 and 15, rain storm.___' 1.67 34—20 .25 40 .38
June 27, shower...__.__________ 0.25 1—45° .23, 2 |
July 16, shower.—.. .. 8| 100 .55 15| 2.20 |
July 22 and 23, rain storm..__ 1.64 | 3r—10 .48 | 12 | 2.40 ‘
August 16, rain stormn.______._ L 2.4 ‘ 20—40 ‘ Kt ! 25 . 1.80

December 13 and 14, rain storm’ 2.75 15—35 .30 20 .90
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Tasre 1IL

Rain Storms Excceding in Rate 0.25 Inches per Hour,
as Recorded by the Automatic Rain Gauge at Forks

Amount in

DATE OF OBSERVATION. ?;

g

= =

28 8¢

52 33

.08 S0

E= Em

< =)
February 24, rain storm....... 2.50 | 32—00
April 13 and 15, rain storm___.| 2.13 ' 37—40 °
April 29, rain storm-___________ 1.18  7—10
May 27, shower-............_.. i 481 115
June 2, shower...._._........._ "85 0—20
June 5, ShOWer_... oo ©42 0 12-00
June 14, shower.._.____.____.._ 96 | 1—2
June 27, shower._.____._....._.. .371 0—20
July 22 and 23,.rain storm._.. 1.01 | 35—00
July 27, shower............_. 400 030
August 16, rain StOrm.....-.. 2.96 | 41-30
! !
December 13 and 14, rain storm 2.85 ' 13—33

Lo
S o

Inches.

% & ¥ 8

@
&

AUTOMATIO RAIN GAUGE.

|
ToTALFALL MAXIMUMFALL

Duration in
Minutes.

|

Rate per Hour

During Maxi-
mum Fall.

REMARKS,

.25
.66

1.40 |
1.65

.60
3.44
2.10
1.68
1.40
.70
1.50
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Tasre IV.

Rain Storms Exzceeding in Rale 0.25 Inches per Hour,
as Recorded by the Automatic Rain Gauge at Spring
Mount, for the Year 1909.

" AUTOMATIC RAIN GAUGE. |

‘TOTALIFALL !MAx IMUMBEA LLt

DATF OF OBSERVATION. ‘ g ' “-.—' REMARKS
& EE
EERECI e
< 2 -t a ]
January 5, rain storm.._______ L7 2145 40 15 1.60 .
February 24, rain storm.______ 2.12 | 80—20 T .25 60 .25
April 13 and 15, rain storm._“; 1.56 j 34—35 ' A5 2%, .36 i
April 29, rain storm.___________ 94 6—10 . 25, 60 .25 !
May 27, shower.___...__..._.. T 50 .34 15 1.
June 14, shower_____________.__ .30

3 ‘

| 1-30 .20 20 . -.60

June 17, shower..._.____...____. 11.031 430 .23 6 | 2.30 ‘
! 1

1

I

8

June 15, shower-.._.__...._._.__ ;

o
=

1—00 .42 20 '1.26

$—15 %5 60| .60

December 13 and 14, rain storm: 3.54 13— 5 1.50 80 112
I

July 22 and 23, rain storm..._| 1.22



Tanrre V.

Inches of Rainfall Flowing in the Perkiomen, Neshaminy and Tolickon Creeks.

PRRCENTAGE
OF ToTAL AVERAGE FOR 20 YEARS 1883—1909.
. « AREA
i , ,
Watersheds. ) ; - | ! P .
= . . i K .
e 2 . o 2 . & by .
g 2 3 . £ o8 4 i '8 5% 2 2
2 2 5 | © . . . : B = s
s 2 EZ215 B E'E £ s gl5.8 £ 5 § f
- =z = < ) 3 53 = =
z B;m‘z S &, B4 2l§|§|<t§ 8§ 2 |2 z
. \ i :
- T - T _—‘—I_ _—|—_ - | - - - o °
Perkiomen at Frederiek, 26 years.__________ ___________ 152.0 25 71 2| 2 2.87 3,51 3.3 2.15!1.87 ' 0.93, 1.07 0.97 | 0.98 1.08 1.50 2.2¢4.
s ! el Sl
Neshaminy below Forks, 26 years___.__________________ 139.3 6 92 14 1% , 3.11 . 3.82 3.81 , 2.11 | 1.55 ! 0.87 0.96 . 1.03!0.86 1.07 ' 1.3% 2.34
P21 - : '
| f ‘ ¢ !
T'ohickon, 26 years_ . oo 102.2 24 72 2| 2 3.8814.22 48,243 1,74 0.80 . 1.01 | 1.10 | 1.23  1.07 1.75 2.7 ) 26,82
- — L — - . . e = - - . . . , 1 1 N 1 .
i ; i ' | |
Maximum, 26 years. _____ ... 5.40 9.73 6.6% ' 3.52 , 6.68 2.65 | 4.80 | 2.48 | 3.68 2.82 | 6.67 . 6.45 :
Perkiomen, at Frederiek. .. - ) | ! |
Minimum, 26 years. . - .0.50 | 0.85 ' 2.38 0.97 | 0.46 | 0.23 ' 0.17 | 0.18 , 0.16 0.20 0.24 0.61 ‘
' | | | : !
( Maximum, 26 years. ... ... 677 10.71 . 7.11 " 4.20 '7.41 2.93 | 5.47 | 3.37 | 3.81 4.55 ' 6.31 5.5p |
Neshaminy, below Forks.__ < ; . ! | i |
{ Minimum, 26 years._______ .- _.1.60]0.90! 1.84 . 1.03 | 0.35  0.08  0.04 | 0.14 | 0.03 | 0.06 | 0.11 0.41 ,
i ! .
( Maximum, 26 years. o T.33 [10.41 ' 8.5 ,4.76 | 8.566 | 3.43 ’ 6.41 : 3.75 1 5.49 4.27 | 7.07 | 7.58 '
Tohickon o .. ... - ' : | ! i
{ Minimum, 26 years. - oo eeeeeeae L0564 0.62 2,98 0,93 0.10 0.07 0.08 0.04 0.03 0.04 0.12 0.56 ,
! ' ! . i




Tasre VL

Average Annual Yields of Sundry Watersheds to October 1, 1909.

\ t ! Average l Average yleld| Average yield in
| Periodd | Areain | Av_crtagl;: rainfall ' Per cent Average in cubie fegt cubi]c feet per
covere: rea in = rainfa ; i per secon: second per square
Watershds. % 01 “Miles. | in i ﬂgf‘lvji';g ' ﬂoovgng iﬂ“"ﬁuyéﬁlsd per square | mile of drainage
years. inches. inches 1 . & * | mile of drain- _area for each
; ‘ t age area. inch of rainfall.
Perkiomen at Frederick.._..._..__... : 26 ' 152.0  46.663 | 22.961 1 49.206 166,170,000 1.6914 0.0362
! i I
Neshaminy below Forks.... ... _._.' 2 ' 139.3 i 47,822 22,889 % 47.862 151,806,000 1.6861 0.0353
| | ! !
Tohickcn : \ 26 | 102.2 \ 48.330 , 26.866 55.590 130,724,000 1.9791 0.0410
; ' . |
Schuylkill 11 ' 1915.0 47.162 | 20.500 ' 43.470 | 1,869,100,000 1.5101 0.0320
i b '
Sudbury, Mass. ____________________ 1 34 7.2 4570 ' 22.167  48.504. 1,063,000 1.625 0.0355 _
i ; -1
Croton, N, Y. ... —————— 1 [ t w
Tasre VIIL A
Comparative, Daily Stream Flow, 1908 and 1909.
Area of MAXIMUM. GALLONS. 1 MINIMUD. (GALLONS. l
Watersheds. water- :' Date — | Date,
sheds. . I ‘
Per Day. ‘ Per Sq. Mile. l Per Day. Per Sq. Mile.
|
; . }
Perkiomen —— 152.0 | 2,160,000,000 \ 14,200,000 I February 24. | 6,450,000 42,500 |Sept. 9,
Neshaminy 139.3 | 2,420,000,000 : 17,400,000 . February 24. } 5,150,000 35,800 ]Sept. 8.
I
Tohickon - el 102.2 | 1,960,000,000 19,200,000 February 24. t 1J160,000 11,800 Sept. 4.
Schuylkill i 1915.0 : 10,820,000,000 : 5,760,000 February 24. 59,000 Sept. —
; .

115,000,000 ’
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