Digitized by
Google



This is a reproduction of a library book that was digitized
by Google as part of an ongoing effort to preserve the
information in books and make it universally accessible.

Google books s

https://books.google.com



https://books.google.com/books?id=cF8YkiPt9aUC

(% Sy 2 53

§ 48

l"
JAN 22 1842

- f ZERRr .2
ST
S

ADINE

IIBRARY

Ao iy of @il Fnger

No3 S 3T

RULES.

Books and periodicals may be used in the Reading-Room by
members and friends, and by students recommended by the Boston
Public Library.

Members may borrow books for home use, but no one shall have
more than four books at any time, nor keep any book more than
five weeks.

A member borrowing a book shall give a receipt therefor to a
member of the Library Committee, to the Secretary, or to the regular
attendant.

A fine of one cent per day per volume shall be charged for over-
time, and must be paid before the delinquent can take any more books.

Current numbers or unbound files of periodicals shall not be
taken from the room.

Books of unusual value are marked with a star (*), and must
not be taken from the room, except by written permission from the
Board of Government.

Any person mutilating or losing a book shall pay for the dam-
age, or replace the book.

Any one who violates the above rules shall, upon written request
from the Librarian to the Board of Government, be debarred from
the privileges of the library for such time, not less than three months,
as the Board of Government may determine,

(Adopted Nov. 18, 1896.)

T e




' 3 M
THIRD ANNUAL MESSAGE lj—};

‘CHARLES F.WARWICK

Mayor of the City of Philadelphia

WITH

ANNUAL REPORT

THOMAS M. THOMPSON

Director of the Department of Public Works
% E\J__Xﬁ& ﬂF\rLJJ LC WSS

YEAR ENDING DECEMBER 31, 1897

WY PR

, PHILADELPHIA:
DUNLAP PRINTING CO., 1306-8-10 FILBERT STREET
1898.
- ""':)

S A .
S : -
. - i 4
e T .. e







OFFICE OF THE MAYOR

PHILADELPHIA.

Mayor :

CHARLES F. WARWICK.

Secretary :
. JOHN K. McCARTHY}

Chief Clerk :
HARRY C. GILL.

Contract and License Clevk.
JOSEPH F. JONES.

Stenographer and Typewriter :
HENRY W. PEIRSON.

Ass’ t Stenographer and Typewriter'.
HARRY M. FISLER.

Messenger :
WILLIAM G. LEE.






E REPORT FOR -1897.

CONTENTS.
- . : . Page.
Mayor’s third anual meSSAZe ......cvieireerereeirentenaacnens A\
FIDANCE . .vitiiiienieeeereniieneniosinsncensasssanssnsoaens A2
Department of Public Safety ........................... .. XII
Bureau of Police ........... XIr
Bureau of Fire ......cevieieiiiiieereiiriennsceccnnnnan XIIL
Electrical Bureau .......cceceeeciccenaccenns cetreraees XIV
Bureau of Health ............ seceterrecanna sedssaas ces XV
Bureau of City Property ........ ereeenranaas PO 4. § §
Bureau of Building Inspection .......ocovveaue P XVIII
Bureau of Boiler Inspection ........ eeeeeacean. XVIIXI
Department of Public Works ....... Ceeesssisiessacetsasans XIX
Bureau Of GAS ...cveieccictcnsrcans XIx.
Bureau of Highways ..... P ereeies eeeesearesaans XXIV'
Bureau of Street Cleaning .............. XXV
Bureau Of SUIVEYS ...cevieeesreciccscnecesassccnssssess XXVII
Bureau of Water ....... ceeecreieetersaean XXIX.
Department of Charities and Correction ................... XXXIIX
Removal of State Capital ......... eeercescetaetieanns ... XXXIV
Director of Department of Public Works, annual report of.......... 5
Finance ........... ceeeaes . 5
City Ice Boats ....... 6
Bureau of Gas 8
Bureau .of Highways ..... beteesesseeeianensetseansssentannnsnnas 15
"Board of Highway Supervisors ........... Cecetseannean ceesesens 21
Bureau of Lighting .............. Ceeesetasane eteccacenncans vees 23
Bureau of Street Cleaning 25
Bureau of Surveys ...... . 29
Registry Division .....cciiiieiiiiiiinnecienannans [ T
Bureau of Water ............. cesesenensscsansasna teseseccancase 41
List of Pumping Engines ...
List of Reservoirs .......c.ccciiiienvencenes ceeeesaaane PR
Director’s Office ................
Appropriations .........0000000. .
Bureau of Water, annual report 5 . P ) §
Critical condition of service ............. secerensas eceerenanans 61
Key to situation in City’s hands .........cocveevnnns [ 1 3
$10,000,000 sufficlent ............ 62.
Increase of consumption .... ; 62
Diagram .......... 63
Continued starvation ; 63
Increasing waste ......... . PP 64
The remedy, water meters ..... . 64
Pumpage diagram.
Leaky hydrants, photograph ......... heereteaeanaenaas cereinees. 65
Consumption by residences, table ....... eeeaeresecnaann eveees . 68
What to do ..... Cettieeretitesateaaaas P

1st. Restrict the waste,
2d. Purify the water.
3d. Increase pumpage from Delaware.




ii CONTENTS.
Page.

What to do first ....... eeiaeans e e eeriaiiaeeaes .. 70

West Philadelphia .....uuiiiiiiiiiiiiirinneaeenrnnenennnns R (1]

Filtration of Delaware SUpPPlY ..vveiitieerrennreresrsocseennnns . 71

Report on Filtration .........ciiiiiiiniiiiinineicieneeennanes e T1

Proposed Changes of System ...........cccoceeenees Ceeieeeaaes 72
A. From the Delaware RIVer .........cccivivunieniinvncnoans R
B. From the Schuylkill River ............... N veee. T3
C. From other sources ............. et eseiieeti e iieaaas . T4
D. Purification of existing supplies .........ccceveeierinanes 74
Philadelphia Water Supply Co ....cvviieiierrenrrnennnennnnns (63
Palmyra Filtrated Water Co ......ccievieveniercnnnnracnnnas 75
Schuylkill Valley Water Co..... e eeeeiiiiaiiiiaieiiaes oo T8
Schuylkill Navigation Co ......iveviiieererieeereneneeneenans 76
Aqueduct from above Norristown .......... N vees TT
Artesian Wells ...iiiiiiiiiiitiiirienereernenesaaasocnnss e T

Pollution .......cevveeeinnnns heeeiesaes SN oo T8
Overflow of lntercepting BEWEL 4 iueteereeetoseerensssasannasaans 7]
Complaints from Germantown .........c.ceceveeecveeacsces eeees 19

ANALYSES tuuiririieiiiiiiinieriiieinenaens ettt veee. 80

Pumping Stations, effect of starvation ............eciiviiiiiinnns . 81

Reservolrs  ........ccce.. eteaseeeiiiiiaaes et etetie it ... 8
Queen Lane reservolr ............................ R 83
ROXDOTOUZh TESEIVOIT  vuvveivrieneereenneenroceensneronennannons 83

Distribution, effect of starvation ................. teessenassiennanas 84

Estimate of €ost 0f WOrKS .....iiiiiiiiiiiieirneeiecneneanenes ve.. 85

ASSISEADLS tvvviviariiereneritiiiiiiieiiianas e eteesaeieiiaeaees veee. 83

Appendices.

A. Report of Chief Clerk ...........ccccvviennnne. etereainaneans 87
List of Miscellaneous Receipts .......vvvevnuns Ceeeierean vee.. 88
Detailed expenditures ............ tececsacenscsessiaceananns . 90
Recapitulation .....ciieeiniiiiitneretssessccsnnsnnnaneennnns 101
Receipts, estimates, appropriatlons and expendltures, 1890-

R . 102
Estimates and appropriations for 1898 ...............o..s .. 102

B. Report of General Superintendent ;
Table Of PUMPAZE .eievveroeerarnaonsas N 104
Cost Of PUIMPAZE .evvvineriirtacnannsanns eecteteiteasttaaans 105
Volume and cost of pumpage, 1886 3 2 N . 105
Daily pumpage, 1896-T ......viieereerrraecarraserccnscnananns 108
Fairmount pumping station .........cciiiiiiiiiiiiiiiineanns 108
Fairmount reservoir ..........eoeeveveeneanes eeeeeieiaes ..., 108
Fairmount forebay .........ccvevvverocsonns Ceieeititirasaaas 109
Spring Garden pumping station .......... e eeeeieteeteneanes 109
Belmont pumping station ...... e eiieeeaseaaaneanteteaeenenns 110
Queen Lane pumping station ......ccoceviiiieniiiennnnnenns 111
Roxborough pumping statifon ..........cciiiviiiiiiaiiii, 112
Frankford pumping station ..........ciiiiiiiiiiiiiiiiiia.. 113
High service pumping station ...... Y 114
Queen LAane reservoll ....iviieieiiinieineniennnieernennnnnn 114

Leakage frOIM ...cciueunieeeutnneeeenensrrennnseononenenns 116

Evaporation and rainfall ............cciivivuiiiinnnnnnn.. 118

New Roxborough reservoir ..........cciiveeviviiininnnnnnn. 119
Tables.

Operation of Pumping Stations ..................... 125

Total PUMPALE ...ttt iiiiit it it nnnnnnenes 130

Current expenses and work of pumping stations.... 130

Description of pumps .......ooiiiiiiiii i, 130

fo>



... . ol

C.

CONTENTS. iii

Page.
Report of Assistant in Charge of Distribution ................ 131
Effect of starvation and waste ......c.cviiiiiiiiiiiiiiiieen, 131
CONSUMPLION 4. ivt it ieereeuereeneerreeseeranseseseeeossanans 134
City Hall consumptlon ...................................... 135
MELEIS tiuevrresneranssssrasssosesesaseassannsosesnnsasasnsns 136
Meter tests. Table.
Venturi meter ......coeiiiiiiiiiiiiiiieeiiatietritceitiiians 141
Pitot meter ..... et tacnetaitaataeet sttt arnasrenas oo, 143
Pennsylvania Avenue Subway .........c....c... Cetreeteaaes 149
Broken mMAINS ...vieeiiiieiiienineiisiirnnsionannnns Ceeiaeaas 151
District yards and meter ShOPS . iciiiiiiiiiiiiiiiiiennnans . 153
Mains laid .........
Fire hydrants .......
New attachments
Meters Set vuvuunieennnieruririersasieaessosesasoncassnsacaans
Report of Chief Pipe INSpector .......ceveeeeeececeannnsens 159
Service and supply mains lafd ......ccviiiiiiiiiiiiaiiiieoann 160
Mains laid by Holmesburg Water CO .....ccvvvvneeinocvanns 166
Fire hydrants .......ceieiueiiiniiiiiiiiiiiiiiiiinaiesiannnnns 167
. Attachments ..... C e eteeee ettt eaneaeaes 171
Permits ssued ....ciiienieieiiiiiiiiiiiiittiiieanietioiiannans 172
Premises supplied and appliances in use ................. .. 173
Service attachments laid ......ccoviiiiieiiniieiieiniannannas 173
Stops and check valves placed .......ceeeuieeveenecnannanans 176
Number of StopS IN USe ..viiiiiiinineieneenenencesoennens 177
Valves TaiS€d .uvviueiieiiineiioneneeneteiareneoennenansennen 179

5O

Complaints and examinations
Meters Sel .i.iieuuiiiiininiiiiiiieiiienstaretnreeansnncanans
Attachments made and delivered to Districts
Distribution eXPenSes .......c.eiiiiiiieaeirnrereinareeannnnes
Summary of WOrk done ..........cievieeininineenannas

. Report of Superintendent of Construction and Repair Shop.. 193
. Report of Assistant in Charge of Hydrographic Work ........ 201
Automatic stream gauge installed at Fairmount ............ 202
Tables.

I. Monthly precipitation on sundry water sheds ....... 210
II. Rain storms, Philadelphia .......cccciivveeenennanns 210
III. Rain storms, Neshaminy ............ eeriiaes eerees 211
IV, Rain storms, Perkiomen .........c.ceiivieeeniacans. 212

V. Rainfall flowing, Perkiomen, Neshaminy and To-
hickon ............ P eeenn etiieiiiieeeean 213

VI. Yield of Streams .......c..ceievuneunenncnacnannsnans
VII. Flow of Schuylkill and other streams
VIII. Evaporation, Queen Lane reservoir .........cceeee.
IX. Precipitation and stream flow of Perkiomen, Nesham-

iny and Tohickon

Minimum flow of Schuylkill .
Stream flow, Perkiomen, Neshaminy and Tohickon, 1883-1897. 217

F. Report of Chief DraftSmMan ........eeieeeereeeeeeoeneecnanans 231
Estimate of cost of WOrKS .....vovveiveiurononnnnncnnees veees 234
Stream flow, Perkiomen, Neshaminy and Tohickon, 1896, 1897,

Diagrams.




INDEX.

TO

REPORT OF BUREAU OF WATER.
(Pages 57 to 234.)

Page.

AnalyBes .. it cesesececaancsassine 80
Appliances in use January 1, 1897, table ......... eeaeen cesacsenaeee 173
Appropriations, refusal of ........... eeseeateaseteetencsansanne . 63, 81
Appropriations and requirements compared ...... Ceeiierenaae veees 102
Artesian wells, proposed system of supply from ................. 74,77
Asphalt re-lining, See Reservoirs.
AssIstants ...oiiiiiiiiiiii i i i e Ceteeaann eteeeeaens 83
Assistant in Charge of Distribution Report Of tiiiriineiianerennnan 131
Assistant in Charge of Hydrographic Work, Report of ............. 201
Attachments, drills fOr .....vvvvuriennancnnnoncnnonnn P 157
Attachments, etc., made by purveyors, table .................... 171
Attachments made and delivered to districts, table .............. .. 1892
Attachments, service, laid to curb, table ......ccvviviiiinennnn. eeso 175
Belmont high-service pumping station, See Pumping Stations, High .

Service.
Belmont pumping station, See Pumping Stations.
Boilers, descriptive list of. table ........covuvieenn. eerieereeerenans 130
Boston water supply, visit of inspection of .........coiiiiviiiiinnn 208
‘Check-valves, location of, table ............c0uues et tessecnseneeann 176
_‘Check-valves and stops set, table .....ccvveivereeiienecieannncnanans 173
‘Chestnut Hill high-service pumping st@ti6én, work done by, monthly

table .....o.iciiiiiin, tedsarseieians ettt tieaaaa 129
<Chief Draftsman, report 0 231
City Hall, consumption of ......c.cceceeiaseeesnenscannns Cereeieeaas 135
Coal, consumption and cost of, table ......cciviiviiiiiianeariennns 130
Complaints and examinations, 1896-7, table ........ etiecaiseaas .. 180
Connecting main for West Philadelphia .........civieiiiiiieninnas 70
Construction and Repair Shop, Report of Superintendent of...... 193
COnSUMPLION tivvtiviererereeroseroaseasseesssossssesesssosesnnonns . 134
Consumption at Clty Hall o..iiirieniiieeeeneontossscansosans veveas 135
Conswmption, Increase 0f ...cceeriieiteeeeierrseeenosisnssonsesssane 62
Consumption by private residences, table .............. Ceriescaass. 68
Corporations, private, negotiations with——not necessary ........... 61
Cost of pumpage, tables ....iivereeerietiertreriecreeronnonnsannns 105
Cost of thorough improvement .........ccoeeeveieeenineeenns ieeaas 62
Cost of Works, Estimate of ......... eerteeseseesesaaans vecees.. 85, 234
Croton water-shed, yield of ............... ettt ittt aeens 214
Croton water-supply, visit of inspection of ........cciveiiivinacanen 208
Dam, Fairmount, necessity of repairs ..... P 108
Deficiency Of SUDPLY cevrninniineiiereessesieegioseeseosassasessens 131
Delaware River, propsed systems of supply Irom .............. veees T2
Delaware River supply, filtration of ......cciiiieiiiiiniiiiiiinnans 71
Distribution, conditions of in 1896 and 1897 compared, table ........ 154
Distribution, effect upon of refusal of appropriations ........ e 84
Distribution, expenses of, table .......c.cciiiiiieiencrioncnnnsns ... 190
Distribution, Report of Assistant in Charge of .........ccivvvuenns 131
Distribution, work done in connection with, table .............. vees 192
DIStHICE FAPAS tvververrereneoneerreneeceeennns et ieee e, 153
Draftsman, Report of Chief .................... Chetesiretiaeeaaans 231

Drills for attachments ...........ooiivieevennerananns eieeaieiaaas 157




INDEX. v

Page.

Employees at pumping stations, pay of, table ...... e teteaceasaniean 130
Engines, pumping, descriptive list of, table ......... Ceeieeeeaaians 130
Estimate of cost of Works ...........ciiiiiiiiiiiiiiiiiiaiaaaas 85, 234
Evaporation and rain-fall, observations on ........c.cvievevennaes 118, 215
Examinations, complaints and, table .........ccoieiiiinecnennaaas 180
Bxpenditures, detailed, table .......ciiiieiiiiiiiieiiroriiiasrcnaans 90
Bxpenditures sinee 1893 without material improvement ......... oo. 132
Expenditures, summarized ............... feeeitsieteisiantenanan ... 101
Expenses of Distribution, table .......ccciiviiiiieranenans P 19¢
Expenses and work of pumping stations, table ............c00uun.. 130
Fairmount, automatic stream-gauge established .................... 202
Fairmount dam, necessity of repairs .....oeiviireereiiiaraneeeenns 108
Fairmount forebay, proposed improvement of ........cccevveuanannns 109
Fairmount pumping station, See Pumping Stations.
Fairmount reservoir, See Reservoirs.
Fever, typhoid, effect of overfiow of intercepting sewer ............ 7%
Filtration of Delaware SUPPIY ..cveereiveiorecierescessassosanannns 71
Filtration, necessity of ....ciiuiiuiiiiiiinreieiimeisosineseonnneesns 62
Filtration, report on, conclusions reached, necessity of practical ex-

PETIMENtS . iitiiitiniit ittt iiaeeataraeosassesosssnsssannnaannn T

Fire hydrants, See Hydrants, fire.
Fluctuations, seasonal, in qqality of water, analyses to determine.. 80

Forebay, Fairmount, proposed improvement of ..........ccceveeenn 109
Frankford pumping station, See Pumping Stations.
Fuel, consumption and cost of, tabIe ....uueneervererrerenrenennenas 130
General Superintendent, RepPOTt Of ....vviieeeiieeeeenenereneeneeens 103
Germantown, complaints of taste of water ........c.cvevuieennnnnnn. 79
High-service pumping Stations . .c.ceeeeeiiireirerureaasaceceanenanes 114
Holmesburg Water Co., work done by, table ........cevvevennnnnn.. 160
Hydrants, fire ............coovu.n eeeereeeaeieeaeaas 156, 168, 170, 176
Hydrants, waste from, photograph ...........c.ecveevevnennenns 666 635
Hydrographic Work, Report of Assistant in Charge of............. 201
Intercepting sewer, overflow of ......... Cereiteeiaea Ceeeceeiaaes 8
XKey to situation in City’s hands ........cocievvenieanes ceteesaenas 61
" Laboratory, desirability Of ......cieeeeeeieeaecarsnrencasassssananes 81
Leakage, See Reservoirs.
Machinery, present, ample .......c.uieienenernieaciartnrtostaseasens 61
Mains, DroKen ....i.i.iiuiiiuiieeieeiieteeaneroesserascassssassasasans 151
Main, connecting, for West Philadelphia_ .....cooiiiiniiiiiiaians 70
Mains, laid, re-laid, taken up, etC .....ccieriiiiiiiiiiiiiiiiiieaias 154
Mains, old English 22-inch, taken up ....c.ecieveveieeiiiniitecnnnes 151
Mains, repairs to, table .......oiiiiiieiieiiiieieariiiiieitaiiaaans 176
Manayunk, pollution at ......cceieviiiiiiiiiiiiiiiiiiiiiiiraainnnes 78
Manufacturers vs. METEIS ..veeieeerorsanserscasecansasassscsosanns 68
D =] T S 136
Meters, introduction of, probable results s 64, 68
Meter ordinance, PropoSed ......cceieiierererarracstretrraratierans 69
Meter, PItot ...eiviinieriierneaieetrersenesaaonsasssocsssssaasasans 143
Meter rates, present, about equal to cost .....cceiiiiiiiiiiiiiiia, 68
Meter shop ...... et e eeeeeeacaeraaeieceaestateanttteeabatraenannns 153
Meters, statistics Of ....cvivieeeiiirrnseneserssansrnanasens 157, 181, 188
Meters, tests Of, table .....viveeieeirienorrereneniareronneeenanas 136
Meters, Venturi ........... ferieeaeceniaaan ceeaes 135, 138, 139, 140, 141
Meters vS. MANUFACLUIErS «..ivvvvaveeoeroaeseosrassacaoosnoanonsanss 68
Mount Airy high-service pumping station, work done by, monthly,
71 ¢ (- 128

Neshaminy, precipitatlon and stream-flow ...........0.. feierevaes .. 216




vi INDEX.

Page.
Neshaminy, rain-fall and stream-flow ............c.0.. 201, 213, 214, 217
Palmyra Filtrated Water COmMpany .........eeeeeeenes e eiaeeae, k3
Pennsylvania Avenue Subway, WOLK ON ......cocevevncacoonsasanes 149
Perkiomen, rain-fall and stream-flow .............. 201, 213, 214, 216, 217
Permits o vvveetereaeaeeetreteeetacasassatcesaceoanaenosenasans 172, 173
Philadelphia and Reading Railway Subway, work on ............... 149
Philadelphia Water Supply COmMPADY ...vveirieernennererenrneeansnss (63
PhotographiC WOTK ....uviivenniiioeesosseonsearesasacsnsssasannnans 232
Pipe Inspector, Report of Chief, with table ..........cceiveuvennnns 159
Pipes, work on, recapitulation of, table ......... e eeesaibeeteaanaa . 164
PItot Meter ..ttt ittt retteirsteacneacecnencoonenns 143
Pollution of SUPPIY ..vvuniniiiiiiiiiiiiiiiiiiiiienienieereencanaaas 78

Precipitation, monthly, on Schulykill and other water-sheds, Table I 210
Precipitation and stream-flow, Perkiomen, Tohickon, Neshaminy and

Wissahickon, Table 1X ... ..iitiiiiiiiiiiiiiaiereinnneeenrnnnnns 216
Public Buildings, consumption By ........c.civiniierinnnireeennennnes 135
Pumpage, tables ..cviiiriiiiiiieiiieiiieriiiieiiannenn 104, 105, 106, 130
Pumping engines, table of .........iiiiiiiiiiiiiiiniieiinereeeaanan 130
Pumping machinery, description of, table ........covveneerrnnrncnns 130
Pumping statlons, Belmont ..voiiiniiiiiiiiiiiiriiriariieranaaanaan 110

“ “ Effect of starvation upon .........coceeeenvennn 81

“ “ Engines and boilers, table of .........c.c0u.... 130

“ “ Expenses and work of, itemized, table ......... 130

“ “ Fairmount, work done ..........ccoeeviiinnanns 108

“ o Frankford ............. A, 114

“ “ High-service .....ceiiiiiiiiiiiiiiiiieiiiiecnnnns 114

“ “ Pumpage of each station, monthly, table ...... 130

. “ Queen LANE ...civiievrinnrernnaecesoanceennnnes 110

“ “ Queen Lane, new pumping main and re-laying of

suction mains recommended ................. 111

“ “ ROXDOTOUZR .. .iviiriiiiiiiiiiiteiinnninnanss 112

“ ‘s Spring Garden ......ccciieierariiecaiiiieeeianes 109

“ “ Work done by, monthly, tables ............ 124-130
Purification of existing supplies, proposed systems .................. T4

Queen Lane pumping station, See Pumping Stations.
Queen Lane reservoir, See Reservoirs.
Queen Lane system, extension of, necessitated by lack of appro-

3 5 B 0« V- P 131
Rain-fall, observations OnR .......ccvvviinnerncenoronsoonannnnns 118, 201
Rain storms, heavy, at Philadelphia, etc., tables .................. 210
Reading, changes in Schuylkill water in vicinity of ................. 80
Reading Railway Subway, WOrk On ........c.iceiiieeennnenrananns 149
Receipts, tables ...uuiveriiiieereerirriesresseseceosrissascenssnans 86 88
Re-lining, asphalt, See Reservoirs. )

Repairs and removals, mains, stops and fire-hydrants, table ........ 176

Repair Shop, Report of Superintendent of Construction and ...... . 193

Report of Assistant in Charge of Distribution .......cevvvevieennn. 131

‘ Assistant in Charge of Hydrographic WorL ............ 201

‘“  Chief of Bureau of Water .......cccevieiiiieninnninnnas 57

‘“  Chief Clerk ........... PN 87

“ Chief DraughtSman ........c..ceveeeeerreenennneeneanonns 231

‘“  Chief Pipe Inspector, with table ...........ciciiiuiunne, 159

‘“ General Superintendent .............iiiiiiiiiiiiiiieaaes 103

“ Superintendent of Construction and Repair Shop ........ 193
Report on Filtration, conclusions reached, necessity of practical

EXPeIIMENT ittt ietieteenaeeateceronncetateteenanaterannenanan 71

Requirements and apptoprlatlons compared




INDEX. vii

Page
RESEIVOITS ittt iauierertiaseesuesuneassesasssoeesssssonssansnansens 83
“ Aspbalt re-lHining ......ciiiiieiiiiiiieiiiiiiiienn 83, 115, 119
“ Fairmount, work done .........cceiieieeeinecererncnnnns 108
“ New Roxborough, asphalt re-lining ...............0.. 83, 119
“ New Roxborough, leakage from ......... Ceteeescaecinann 84
“ New Roxborough, leakage into .........ocvouees Cereeeaen 120
“ New Roxborough, retaining wall ..........coiiveuivnnn. 123
“ New Roxborough, stops on outlet pipes ................ 121
“ Queen Lane, asphalt re-lining .....cciciiiiviiennenns 83, 115
“ Queen Lane, leakage from ....cccoeeeveeveecsaassans 83, 116
¢ Repairs to Fairmount, Queen Lane and New Roxborough. 103
Residences, consumption of water by, table .....cciceiiviieinnnnnnnn 68
Roxborough high-service pumping station, work done by, monthly,
18 0 L 127
Roxborough, new reservoir, See Reservoirs. '
Roxborough pumping station, See Pumping Stations.
Salaries, increase of, recommended .........ciiiiaiiiieiieiiieiaiaanas 85
Schu) 1kill Navigation Co., scheme of, defects of ......c.coivevnnnnn 7
River, changes in, in vieinity of Reading ................ 80
“ River, flow at Vincent, estimated ..........cccv0... 207, 216
¢ River, proposed systems of supply from e ieriee st 73
“ River, stream-flow of ......c.ciiiiiiiiiiiiiiiiiiiiiinan, 214
“ Valley Water Company, scheme of ..................... 76
Seasonal fluctuations in quality of water, analyses to determine.... 80
Service attachments laid to curb, table ..............coiiiiiiil, 175
Service and supply mains laid, table ...... eeeresieritestians e 160
Sewer, intercepting, overflow of ......c.iviiiiiiiirecnianeiencnaanas 8
Shop, Construction and Repair, Report of Superintendent of ...... 193
Shop, Meter ...uiiiienreeceroresesanrcascasnns e teiectartecersaennn 153
Short supply ............ e teatiietteatiaersiteteceseatatntintians 132
Spring Garden pumping station, See Pumping Stations.
Stations, Pumping, See Pumping Stations.
Stops and check-valves set, table .......iieeereeacncacennnn PN 175
Stops, repairs and removals of, table ......c.cieiiieiiiiiiireriieaann 176
Stop-valves, number of, in use, by districts .......ccvviiieniennnn. 177
Starvation, continued ......cieiiiiiiiiiiiiiiiiiiiiiiiiiiiiaenans 61, 63
Stream-flow ODbServations ........c.eeiiiiiiiiiitteitietcatiataeaas 201
Sticam-flow, tables ......ciiiiienieiinns Ceeeeiseceeniaann veees 216, 217
. Stream-gauge, automatic, at Fairmount .............. [ 202
Subway, Pennsylvania avenue, Work on .............. eeereteasanas 149
Sudbury water-sheéd, yield of .......... b ieeceeterteaatcenenanans 214
Superintendent of Cvonstruction and Repair Shop, Report of ........ 193
Superintendent, Gen rzi!, Report 0f ..vveeeeeeieoneessasnaeareanenns 103
Supply, deficieney 0f ....cveevieriiiiiiriieeieeneeiaen Ceeeieieees .. 131
Supply mains laid, table .....ciiiiiiiiiiiiiiiiiiiiiiiiiiiiiieanas 160
Supply, present sources of, ample ........eiievanan.. ceceesacnseanas 61
System, proposed changes Of ....c.vieerrieieerenieecsannecacrnnnans 72
Tohickon, rain-fall and stream-low ............... 201, 213, 214, 216, 217
Typhoid fever, effect of overflow of intercepting sewer ............. 79
Valves, tables ...ccieeneiiienneeiiaasnns PPN Ceeiereanaeaann . 177, 179
Venturi meters, use of, at Chestnut Hill ete. ... 1‘*5 138, 139, 140, 141
Waste cooeiviiiiiiiaanes i ebeaecaetiarisaseaeaaes eeeeaeeaes 61, 65, 132
‘Water, consumption of by residences, table ..o, 68
Water Service, Critical Condition of ..........cciiiiiiiiiiiiniiin... 61
Water-sheds, stream-flow and yield of sundry, tables .............. 214
West Philadelphia, Deeds 0f ....oeeieveeerernereiarearearnennns 70, 134
Wissahickon, flow of, observations of ................ ©@01, 206, 214, 216
Wissahickon, investigation of availibility of ....................... 80
‘Works, cost of, estimate of ......... etet ettt i tite st 83, 234
Yards, AIstrict .....veeieierivetierernorneeearoneraessosonsennnsnans 153




B T



THIRD

ANNUAL MESSAGE

OFFICE OF THE MAYOR, CITY HALL.

Philadelphia, April 4, 1898.

To THE SELECT AND CoMMoON COUNCILS
oF THE CiTy OF PHILADELPHIA.

GenremEN:—In accordance with the provisions of the
Act of Assembly of June 1, 1885, I herewith transmit
to your Honorable Bodies this, my Third Annual Message,
upon the financial and general conditions of the Munieci-
pality. I also send the Annual Reports of the Directors of
the Departments of Public Safety and Public Works, and
of the President of the Department of Charities and Correc-
tion for the year 1897.

FINANCE.

The Annual Report of the City Controller shows that the
total receipts of the City from all sources for the year 1897
were $32,683,285.98 and the total expenditures $29,616,-
999.07, showing an excess of receipts over expenditures of
$3,066,286.91. The receipts include the loans that were
negotiated during the year 1897.

The funded debt of the City January 1, 1898, less the
City Loans held by the Sinking Fund Commission and in-
cluding outstanding warrants, was $39,174,353.75; the
funded debt January 1, 1897, less the City Loans held by
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the Sinking Fund Commission and including outstanding
warrants, was $35,479,579.93, showing an increase of total
debt since January 1, 1897, of $3,694,773.82.

The additions to the funded debt during 1897 were
$5,054,275.00, made up in the following manner: Of the
$6,000,000 Philadelphia and Reading Railroad Subway
Loan of March 15, 1894, there was issued on account
$2,400,000; for the improvement of Delaware avenue
there was issued a loan of $2,000,000; for the Refunding
Loan of June 17, 1897, $650,000 and unclaimed matured
loans amounting to $4,275.00. The amount redeemed dur-
ing the same period was $2,204,600, making an increase in
the gross funded debt for the year of $2,849,675. Deduct-
ing the City securities held by the Sinking Fund Commis-
sion from this gross funded debt leaves a net funded debt
of $37,939,220.99. '

The real estate owned by the City as appraised by the
Board of Revision of Taxes for the year 1898 amounts to
$53,793,669, showing an increase over the appraisement of-
January 1, 1897, of $1,018,775.

It will be seen by the Controller’s report that there is an
apparent deficit. This, however, is susceptible of expla-
nation. The appearance of even a seeming deficiency
is misleading and results, in a measure, in affecting
the credit of the City, especially in the minds of those who
do not carefully study the details. The apparent deficiency
is due to the fact that the personal property taxes for 1897,
amounting to $1,031,608.93 and the amount due for
schools, $1,289,934.16, making a total of $2,321,543.09,
have not all been paid by the officers of the State to the
City, as required by law, only $600,000 having been re-
mitted, leaving a balance due the City and unpaid at the
time the Controller made his report of $1,721,543.09.

The same condition has prevailed for years and it is
vicious and unwarranted. In the settlement of the City’s
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accounts for the year the absence of the latter sum from the’
City Treasury discloses a deficit amounting to $828,325.61,
whereas had this money been returned to the City by the
State, as required by law, there would have been a surplus
shown of $893,217.48. Repeated demands upon the part
of the City Treasurer to the State authorities, urging the
payment of this money, have been made, but up to this time
without avail. From the reports of the State Treasurer it
is shown that there is a balance in the banks of deposit of
“over four millions of dollars. There may be some reason
for this delay in payment, but up to this time it has not been
shown. The law under which the City pays this money to
the State requires that immediately upon payment by the
. City, the State shall remit the proportionate share to which
the municipality is entitled.

In the matter of the loan of $11,200,000 that was
pending for some time before Councils and defeated,
it may not be out of place to refresh our memories and
take a retrospective view of the past two years. In
1896 an ordinance was passed providing for the creation of
a loan of $8,000,000 for miscellaneous purposes, and sub-
sequently an ordinance for the creation of another loan of
$3,000,000 for the improvement of the water supply. At
that time the expenditure of money under the items of these
loans was considered of the utmost importance, in so far as
the welfare of the City was concerned. There was little, if
any opposition to the contemplated improvements, and
preparations were at once made by the authorities for the
placing of the loans. The question was raised, however,
by certain parties who contemplated bidding for the same,
as to the right of the City to increase her indebtedness
under the law, it being contended that she had reached the
limit of her power to borrow. To have attempted at that
time to place the loans, with this doubt in the minds of the
people would have resulted in either the City receiving too
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little in the matter of premiums, or perhaps, no bids at all.

By reason of this condition of affairs, a Bill in Equity was
filed by certain citizens in the Court of Common Pleas No.
1, asking that the City be restrained from the creation of
these loans. After argument the Court held that the City
had not reached the limit of her borrowing capacity and
therefore had the right to increase her indebtedness to the
amounts named in the ordinances. It was of the utmost
importance, however, for the credit of the City, to have
this question passed upon by the Supreme Court and an
appeal was taken thereto, and in May last that Court
handed down an opinion deciding that the question would
have to be submitted to a vote of the people before the
City’s indebtedness could be increased. This necessitated
waiting until the election in the following November and
at that time, the question having been submitted to a popu-
lar vote, the City, by a majority of 17,475 votes, was
authorized to increase her indebtedness in accordance with
the items enumerated, to the extent of $11,200,000. From
that date up to a short time since, Councils had this
Loan Bill under consideration. For upwards of three
years the matter received the attemtion of the people,
and authority came from them in November last,
virtually directing the enactment of an ordinance au-
thorizing the increase of the indebtedness to the amount
of $11,200,000 for the improvenients provided for under
the several and distinct items of the bill. In the meantime
a measure introduced into Councils and known as the
Schuylkill Valley Water Company’s bill stood in the way
of the passage of an ordinance authorizing said loan.

It has been contended in some directions, that the pas-
sage of the bill authorizing the creation of the loan would
carry with it an appropriation. It is useless to say that this
is not so; the bill simply provided for authority to increase
the indebtedness of the City to the amount of $11,200,00,
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and such authority would not have carried with it in any
' 'way an appropriation, or power to expend one penny under
any of the items enumerated. If this Loan bill had passed,
separate bills providing for appropriations under the dif-
ferent items would have been introduced and referred to
the proper committees and unless favorably reported by
them and acted upon favorably. by Councils, the appro-
priations and expenditures could not have been made.
The most urgent and important item under the said
bill was of course, that of $3,700,000 for the im-
provement of our water supply ; this matter is referred
to, however, under the distinct head of the Bureau
‘of Water. The other items of the so-called Loan bill
provided for the improvement of suburban roads, the
completion of the Boys’ High School and the erection
of new school buildings, for building main sewers and the
completion of the Aramingo Canal Sewer, for the building
of a new almshouse, for the abolition of grade crossings on
the line of the Philadelphia and Trenton Railroad, for the
-equipment and building of the Philadelphia Museums, for
the building of an art gallery, for a library site and build-
ing, for the extension of Fairmount Park, for the repaving
of streets, tramway streets and intersections and under-
ground work incident thereto, for the building of bridges,
for the improvement of public parks and squares, for the
purchase of ground and the building of fire and police sta- .
tions, and electrical and underground construction, for
grading and repairs to paved streets, curved curbing, re-
. surfacing asphalt streets, repairs to bridges, repairs to side-
walks, repairs to ditches and sluices, and for repaving with
an improved pavement small streets, 40 feet or less in width
from house-line to house-line and underground work inci-
dent thereto.
A careful reading of these items, I am sure, must con-
vince every fair minded and progressive man in this com-
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munity, that money expended in these dirsctions would
bring great results in so far as the health, safety, comfort,
convenience and enlightenment of our people are con-
cerned.

In order that this measure might receive popular sup-
port,I called about me a Citizens Advisory Committee com- -
posed of experienced, progressive business men representing
every interest, and taken from every walk in life. This
committee held many meetings, consulted with members
of Councils (for the committee was appointed to ad-
vise not only with the Executive but the Legislative
branches of the City Government), and they have loyally
given their time and thought to the consideration of this
important bill in its every feature, as affecting the interests
and the welfare of the City.

It was contended a short time since, while this bill was
pending in Councils, that it contained several objectionable
features and that many members who were willing in every
way by legislation to assist in the improvement of the water
supply, could notvote for the bill in its entirety,and to meet
this objection, I submitted a message to Councils calling
upon both branches to disregard all factional considerations
and acting singly for the welfare of the City, to consider
alone that item providing for the improvement of the water
supply, but even then the measure was defeated. I now
call upon your Honorable Bodies to take up, at the earliest
possible moment, the consideration of a loan bill, following
in every particular the features of the original bill. There
should be no opposition to the improvement and filtration
of the water supply, to the improvement of suburban roads,
to the completion of the Boys’ High School, the erection of
new school buildings, the improvement of our sewer system,
the abolition of grade crossings, the extension of Fairmount
Park, the common pleasure ground of the people, the re-
paving of our streets, especially the small streets, with im-
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proved pavements, the abatement of the Aramingo Canal
nuisance, the equipment and building of the Philadelphia
Museums, an institution that has already given to our City
an international reputation, nor to the building of an Art
Gallery and a Free Public Library. These last two are
not mere luxuries, as has been intimated in some quarters;
they are for the improvement, refinement and education of
our people and may be a beginning that will ultimately
make our City the art centre of this continent. Public
spirited citizens who have devoted their wealth and time to
the collection of pictures and works of art stand ready,
whenever the opportunities are offered, to present to the
City donations of immense value. Such collections will
call to our City strangers from all over this continent and
also from foreign countries. Even if we are to consider
these matters from the most selfish standpoint, an appropria-
tion made in these directions will bring ample finanecial re-
turn. V

No city can stand still. She must either advance or lose
her position. Philadelphia in the past ten years has pro-
gressed marvellously and to halt her now in her career
would be most disastrous.

I cannot refrain at this time from calling attention to a
gift that has recently been made to the city by a public-
spirited citizen of his beautiful residence on North Broad
street, to be used as a branch of the Free Library. The
gift is to be coupled with a donation of pictures represent-
ing the best examples of American art, amounting in value
to the sum of $400,000.

If the city be generous and broad in her liberality in the
support of such institutions, she will induce generosity upon
the part of her wealthy citizens. These are questions that
should rise above all selfish or personal considerations, and
I appeal to your Honorable Bodies not to deprive this City
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of the opportunity now offered, to secure those improve-
ments that will be of incalculable benefit to our whole peo-
ple and for all time.

DEPARTMENT OF PUBLIC SAFETY.

The report of the Director of the Department of Public
Safety is full of interesting material and worthy of careful
consideration, and I cannot speak too highly of the effi-
ciency and loyalty shown by him in the discharge of his
duty.

Bureau of Police.

The police force is well disciplined, under most excellent
control, and has rendered most efficient service. Your at-
tention is specially called to the fact that in certain sections
of our City an increase in the number of patrolmen is re-
quired, and in the suburban districts, an increase in the
mounted force. ‘

An innovation was made during the past year in the
assignment of a member of the force as a Drill Master,
and already the value of his services is seen and appreciated.

Better accommodations and conveniences should be af-
forded the men in the different station houses. It will be
seen by the report of the Director that 512 men are forced
to occupy “beds in pairs.” The station houses should be
made as comfortable and as attractive as possible. Attention
given to this matter will necessarily improve the morale of
the force.

During the summer of 1897 11,719 vacant houses were
under the care of the Bureau of Police, an increase of 1,253
over the year 1896. Of this number but 34 (12 less than in
the year 1896) were entered and robbed of goods valued at
$14,252. Goods to the amount of $1,388 were recovered.
This gives some idea of the faithful services rendered by
those men who watch during the period of vacation, when
thousands of our citizens are absent from their homes.
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Since my last annual report, I am glad to say that the
question that had been raised as to the right of the City
to appropriate money to the Police and Firemen’s Pension
Funds has been decided by the Supreme Court to the effect
that the Municipality may make such appropriations. The
work that these public servants are called upon to perform,
often in the face of impending danger, requires courage and
heroism, and to provide for their families in case of death
and for them personally after a long period of faithful ser-
vice, appeals not only to our sympathy but it is an impera-
tive duty.

In the matter of Meat Inspection a great deal of valuable
work has been done, and consequently much disease pre-
vented. I refer you especially to the Director’s report upon:
this important branch of the service.

Bureau of Fire.

This Bureau is in a most excellent state of discipline,
The total number of fires during 1897 was 2,427, being 185
less than during the previous year. The total amount of
loss sustained was $2,680,670, being an increase of $241,-
617 over the previous year. ‘

In 1886, after a competitive test between the Rotary and
the Piston types of engines, the former was considered the
best. A few weeks since, another test was made by the
Bureau in the presence of a committee of three citizens, ex-
perienced in these matters, and their report favors the use
of the Piston rather than the Rotary engine. In view of
this fact, T agree with the Director that hereafter the pur-
chase of engines should be made only after a most careful
competitive test.

A new danger in case of fire has arisen in this City within
a comparatively recent period owing to the erection of very
high buildings. Many of these structures are called fire-
proof, but experience has shown -us that in frequent instan-
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ces this is a misnomer, and it is of the utmost importance
that special measures for protection should be provided.
The suggestion that large mains should be laid from the
Delaware river westward to Broad street on Market, Chest-
nut and Arch streets with a pumping station at the Dela-
ware River, and a similar line of mains from the Schuylkill
River eastward to Broad street on the same streets, with a
pumping station at the Schuylkill River, for the purpose of
giving direct pumpage of great volume and force in case of
fire upon those main business thoroughfares, is worthy of
careful consideration.

To show the dangers that are undergone and the hero-
ism that is shown in this branch of the service, it is only
necessary to state that 260 firemen, while in the perform-
ance of their duty, suffered injuries of a more or less serious
nature.

Electrical Bureau.

‘The Electrical Bureau, as I have taken occasion to say
heretofore in my previous messages is one of the best
equipped and one of the most efficient in this or any other
country. The plant is one of which the City has every
reason to be proud.

Philadelphia, without question, in so far as I have been
able to learn from personal inspection, is the best lighted
City on this Continent. We have 7,119 lamps located in
our streets which furnish not only illumination but provide
safety and security for life and property.

The report of the commission appointed under resolu-
tion of your Honorable Bodies to inquire into the subject
of an Electric Light Plant, to be owned and operated by
the City, referred to in the report of the Director, merits
your most careful attention. The report of the experts
shows that an overhead system would cost $1,562,731, and
its annual maintenance $583,664.74; that an underground



XV

system would eost $3,475,867 and its annual maintenance
$732,210.18.
Bureau of Health.

The Bureau of Health last year lost by death two of its
members, Dr. Peter D. Keyser, who died on March 9, 1897,
after a faithful and intelligent service covering a period of
eight years, and Dr. W. H. Ford, who died on October 18,
1897, after a like faithful and intelligent service covering a
‘period of twenty-six years, and let it be borne in mind that
‘these two officials served without remuneration, save that
which comes from the satisfaction of a public duty loyally
performed.

The vacancies caused by these deaths were filled by the
appointment of James W. Walk, M.D., on April 9, 1897,
and George Woodward, M.D., on December 21, 1897.

The members of the Board of Health cannot be too high-
ly commended for the loyal and efficient services they have
at all times given.

The general health of the City during 1897 was unusual-
1y good. The death rate was 18.72 per 1000, being the low-
‘est record for thirteen years. Diphtheria as shown by the
reports prevailed to a greater extent than for several years
past. Scarlet fever had a slight increase in percentage over
the year 1896. There was not one single case of small-
pox in this City during the year, so far as is known, nor
has there been a case since October, 1895. Typhoid fever
caused 401 deaths, one less than during the previous year,
although the number of cases reported was 2,994, an in-
crease of 504. It is generally believed that this increase
was directly due to the use of our drinking water in certain
‘localities. Dr. Abbott, Chief of the Division of Bacterio-
logy, in a report made by him as to the cause of this in-
crease in these districts, shows proofs of the connection be-
tween the outbreak of typhoid fever in December and the
-overflow of the intercepting sewer.
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Accompanied by several officials I made, a short time
since, a personal inspection of the Municipal Hospital, and
I desire to urge upon the attention of your Honorable Bod-
ies the absolute necessity of an immediate appropriation for
its sanitary improvement, especially of the main building,
which, in its present dilapidated condition lacking
proper accommodations, is a disgrace to our civilization and
a reflection upon our humanity. The heating apparatus is
most primitive and the system of ventilation most incom-
plete. On the upper floors, where the sick are confined, the
food is received in and distributed from bath rooms, which
are in close proximity to a double row of water closets.

There are no suitable conveniences for the physicians,
the nurses and those having the care of the patients, but
notwithstanding these unfavorable conditions too much

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

tion. The cleanliness and the tidiness shown throughout,
spoke in commendation of the care and devotion of those
having the hospital in charge.

The buildings should be enlarged and greater accommo-
dations provided at the earliest possible moment. Owing
to lack of space the authorities are compelled frequently to
have in the same ward patients with scarlet fever as well as
those with measles. This should not be allowed to con-
tinue.

The Board of Health is now carefully preparing plans pro-
viding for the improvement and extension of this hospital,
which plans will soon be submitted to your Honorable Bod-
ies for consideration. This hospital unfortunately is looked
upon as a pest house and many efforts have been made to re-
move it from its present locality, and so long as this ques-
tion of removal is agitated, just so long will there be uncer-
tainty as to what should be done in the matter of permanent
improvements. This question should be set at rest and
acted upon definitely. It is said by those who know that in-
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stitutions of like character are located in the very centre of
the large cities of Europe. The science of public sanitation
has made such an advance in modern times, that surround-
ing neighborhoods are comparatively safe and free from
contagion. So far as this institution itself is concerned
it has never been shown that the health of the immediate
neighborhood has in any wise been affected by its presence.

As to that dreaded disease small-pox, it would be wise
to erect a separate hospital in some other locality or if
ground could be secured in close proximity to the present
institution, a building with all modern conveniences ready
for any emergency should be constructed.

Bureau of City Property.

The Bureau of City Property should be specially com-
mended for the care given to the public parks. They are
the pleasure grounds of the people, the play grounds of the
children and they should be made as attractive as possible.

The restoration of Independence Hall is making satisfac-
tory progress, and it is hoped that during the coming sum-
mer the work will be completed and that this building so
sacred and historic in its associations will appear as it did
in 1776, during the period of the American Revolution.
Much study has been given to the matter by the officials
having the immediate charge of this important work.
Plans and pictures of the period of the Revolution that
could in any wise throw light upon the matter have been
carefully studied and historical information wherever ob-
tainable has been most diligently sought for, in order that
the restoration may be as close in appearance to the original
structure as possible. Great interest has been shown in
this work by many of our public spirited citizens and to
all those who have assisted us we return our most gen-
erous thanks.
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Bureauw of Building Inspection.

The work performed by this Bureau is of the most im-
portant character and I desire to say that it is most mtelh-
gently performed in so far as lies within its power.

The building permits for 1897 numbered 8,312, an in-
crease of 1,092 over the previous year. I call attention to
the statement made by the Director that the appropriations
made to this Bureau for the year 1897 were $49,320, and
the receipts $39,339.83. The ordinance under which
building permits are granted was enacted a number of years
ago, when the conditions were radically different from what
they are to-day, and a judicious re-adjustment of the
charges would easily make this Bureau self-supporting. An
ordinance has been framed and will be introduced early in
April with this end in view.

To give some idea of the amount of work done by this
Bureau during the year 1897 it is only necessary to state
that the Inspectors made 52,394 visits. The condemnations
amounted to 996, embracing 1,663 buildings.

The ordinance of April 10, 1894, which authorizes the
inspection of elevators, as I said in my last Annual Message,
cannot be carried out because the force of Inspectors is
totally inadequate. In this connection let me say, that it is
estimated that there are about 10,000 elevators already in
this City and but three inspectors. Every precaution should
be taken in the construction of elevators and in view of the
tall office buildings which have been and are now being
erccted, such precaution is an absolute necessity for the
safety of our citizens. The most scientific appliances should
be insisted upon, and provision made for frequent and care-
ful inspection.

Bureau of Boiler Inspection.

The total number of boilers inspected by this Bureau dur-
ing the year 1897 was 3,141, and a reference to the report
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of the Director. will show that the receipts of the Bureau
were $19,908.60, being $3,908.60 in excess of the expenses.

DEPARTMENT OF PUBLIC WORKS.

The Director of the Department of Public Works de-
serves much commendation for his able and conscientious
discharge of his public duties. The immense amount of
work done by this Department cannot be fully appreciated
without a careful study of the Director’s report.

Bureau of Gas.

The conduct of this Bureau remained under the con-
trol of the Department of Public Works until the City
leased the same to the United Gas Improvement Company
on November 30, 1897. The operations of the Bureau for
1897 until the lease was entered into, included the finish-
ing of the 8,000,000 cubic feet holder at the Point Breeze
Works, and the completion of Retort House No. 1 at the
Twenty-fifth Ward Works. The total receipts, as reported
for the eleven months to November 30, 1897, were $3,061,-
391.71. The gross profits for the eleven months were
$382,662.12, not taking into account the expenses incident
to betterments and the lighting of public street lamps as
well as the miscellaneous expenses in the matter of the
collection of the charges due the City for the consumption
of gas.

In the matter of the lease of the Gas Works, there are
some facts that I wish to submit at this time. In the be-
ginning of August of last year a proposition was submitted
to me by the United Gas Improvement Company provid-
ing for the leasing of the Gas Works from the City. The
Company offered to expend in the space of three years
$5,000,000 for permanent improvements to bring the
plant up to the requirements of the day, and to pay a large
sum of money annually into the Treasury of the City.
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The principal features of the offer are so well known to
your Honorable Bodies, that it is not worth while to refer
to them specifically. When the proposition was made,
the Company submitted a number of letters from
prominent citizens and officials of other cities in
which it was conducting its business, showing that
it had given good service and entire satisfaction to
the public. The proposition was also endorsed by
" many of our leading business men and had almost the
-unanimous support of the newspapers of this City. The
opponents of the measure when it was introduced into -
Councils grew bitter in their opposition and in the heat
and excitement incident to the time, statements were made
which were not founded in truth.

The bill passed Councils and then came to me for my
.approval or disapproval. Immediately a Bill in Equity
was filed in the Court of Common Pleas No. 4 praying
the Court to restrain the execution of the contract. Pend-
ing the judicial proceedings the matter was held in abey-
ance. After argument the Bill was dismissed, the contract
signed and the company put in possession of the property.
Subsequently the Supreme Court affirmed the decision of
the court below.

I believe this lease is in the interest of the community.
The Gas Works, under the agreement, can be brought up to
present scientific standards and will turn a much larger
- sum of money into the Treasury of the City, than could
have been returned under Municipal management.

In my judgment no Municipality can as successfully con-
duct a manufacturing business as a private corporation.

The constant succession of administrations every four
years, the consequent changes in the heads of departments
and the inability to continue because of these changes, a
settled definite policy looking to one end, must prove to
«every thinking man that these conditions greatly interfere
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with the successful operation of any manufacturing enter-
prise. No private business could prosper under such a
system, ‘

For years the complaints of the citizens have been con-
stant in relation to the quality of our gas, and the adminis-
tration has done everything in its power to secure appropria-
tions for the improvement of the works.

In my first annual message I said that the Gas Works
were one of the most valuable assets of the City and called
attention to the fact that the sum of $54,589.59 was all that
had been expended during the year 1895 for permanent im-
provements; that to keep the works up to the proper stand-
ard, it would be necessary to make greater improvements,

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

gas, that these improvements would call for large expendi-
tures of money and I further stated that the gas, when it
reached the consumer, was not of the quality that it should
be and there was no need to conceal the truth.

In my last annual message I again called the attention
of Councils to the fact that it would be necessary to expend
large sums of money, not only for the introduction of im-
proved and modern machinery but for the laying of new
and larger mains for the proper distribution of gas and to

further increase the holder capacity.

Our method of distribution was unsatisfactory and
insufficient. 1 cited as an instance of this, that
in one section of the City, three dimensions of
main were used, the largest being six inches in
diameter, whereas a main of 20 inches in diameter would
be required for the proper distribution of gas throughout
that locality. Similar conditions existed in several other
sections of the City. It was absolutely necessary to secure
large appropriations to make the improvements in the mat-
ter of distribution as required. These facts were ad-

2
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mitted 1‘11')on' éverjf hand; the quéstion had been most care-
fully considered from every point of view, but we were un-
able to secure the necessary amount of money to
bring about the changes required. The works could not be
kept up to a proper standard under these circumstances
and something had to be done. It was as though we had a
leaky roof which we were constantly patching and repairing
when the necessities of the case required absolutely a new
one. In view of these conditions, when the proposition of
the United Gas Improvement. Company was made I deemed
it worthy of consideration. It was endorsed by many lead-
ing business men of this community, by almost the entire
press of the City, and the offer was made by a corporation
with capital, with experience and already in successful op-
eration in many of the cities and towns of the United States.
It was officered and controlled by business men of our
own City, and so organized that it could at once, in case
of lease, take immediate charge of the works. After
two months’ careful study of the matter I submitted the
proposition to Councils. Carefully I watched the progress
of the measure through both Chambers and saw nothing to
change the opinion I formed at the time of its original
submission to Councils.

It was of the utmost importance that the lease should be
made with a company o experienced, so organized, so
equipped and so capitalized that there would be no delay
whatever in the continuing of tlie Work in the manufacture
and supply of gas. :

To have entered into an agreement with a company
that had to be formed, place its stock and organize would
have resulted perhaps in disastrous dela;y. In other words
it would have been an experiment with ‘an inexperienced
company or corporation that might have involved the whole
question not only in delay but in an:noyal\ce and expen-
sive litigation.
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 For reasons best known to those who circulated the re-
ports, it was stated that the Gas Works were to be sold,
and the transaction was frequently referred to as a sale
of the City property.

~ In my inaugural address I stated that the works should
be put in the highest condition of efficiency, that it would
be true business economy to construct in the old city proper
new mains and provide new methods of distribution; that
T had been informed by those who professed to know that
the works had not kept pace with the discoveries and im-
provements made in the manufacture of gas. I further
stated, and I have seen no reason since for a change of opin-
ion, that the works should never pass from the absolute con-
trol and ownership of the City. In my first annual mes-
sage for the year ending December 31, 1895, T again called
to the attention of Councils the fact that improvements
were urgent, but that the gas works should never pass from
the absolute control and ownership of the City, and in
my second annual message for the year ending December
81, 1896, I again used the same language. I have always
opposed a sale of the Gas Works.

The contract of the City with the United Gas Improve-
ment Company is in no sense of the word a sale, but a lease.
The works have not passed from the control and ownership

“of the City, but have been rented for a term of thirty years
with a right reserved in the City, to retake possession of
same at the end of ten years. It was to the best interests
of the City that something should be done and imme-
diately done at the time the proposition was made.
The City, if she so desires, may create a sinking
fund with the money received annally from this com-
pany under the lease, and if it be to her interest ten
years from the date of the said lease to take possession, she
will be in a position to do so and receive at that time a plant
that will have been brought up to date, and that will have
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every improvement known in the manufacture of gas,
thus enabling the Municipality toconduct the business upon
a profitable basis. The matter is entirely within the dis-
cretion of the people. Thirty years is a long period and
perhaps prior to that time, gas in large cities will not be
used for illuminating purposes.

After a most careful comsideration of this matter for
four months, I was clearly of the opinion when I signed
the ordinance that the action of Councils was the proper
solution of the case, and I confidently believe that the
future will prove the wisdom of the position taken.

Bureau of Highways.

Philadelphia is as well paved as any City on this conti-
nent and ten years ago, no one would have predicted the
marvelous progress we have made in the matter of im-
proved pavements. No City on this hemisphere has
ever had pavements laid at so little cost to itself. Officials
from other cities who have visited us have been pronounced
in their praise of the character of our highways. We have
in the aggregate 1,000.36 miles of paved and macadam
streets, of which 316 miles are occupied by Passenger Rail-
way Companies which are compelled to keep and maintain
in order the streets upon which their tracks are laid. We
have 176.35 miles of macadam streets, of which 23 miles
are turnpikes. In addition to the paved and macadam
streets there are 412.64 miles of dirt roads. The work in
the direction of improved streets should not be halted.
The loan bill contained items amounting to $2,550,000,
which money would have been spent in the further im-
provement of our highways.

Improved pavements, so-called, are one of the greatest
inventions of modern times; they conduce to health and
comfort in that they can be easily kept clean and are com-
paratively noiseless. Every small street in the City at the
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earliest possible moment should receive attention, and ap-
propriations should be made looking toward the laying cf
improved pavements. The work done by the City upon

small streets in 1897 covers about 4.55 miles.

_ Bureau of Street Cleaning.

It gives me pleasure to state that the work of this Bureau
has been performed in a very satisfactory manner. The
total number of complaints of unclean streets from all
sources in 1897 was 2,401, which is 812 less than during
the preeding year, and it is to be hoped that with care
even this number will be greatly decreased.

The garbage of the City has been collected daily and
disposed of satisfactorily and in a sanitary manner. The
total number of complaints received during the year
amounted to 457, being 754 less than the previous year.
It is stated, and without fear of contradiction, that this work
is not better done in any City on this continent, and from
information received no City has its work done in this re-
gard more economically. The total amount expended last
year for street cleaning and the removal of ashes and the
removal and destruction of garbage was $866,402.62, the
same character of work in New York costing, according
to their reports, $2,959,085.48, and it must be remembered
that the area of our City is more than twice that of New -
York City as it existed prior to the new charter.

There has been criticism in some quarters in relation to
the awarding of the contract for the present year for the
removal and destruction of the garbage, but this criticism
is founded upon information that is erroneous and upon a
misconception of the real facts. The proposals for this
work were opened on November 30th, 1897, and among the
several bidders for the work in the different districts were

‘the following : The American Product Company,
which bid for the First District, $54,200; Second
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District, $59,700 ; Third District, $41,800; Fourth
District, $93,000 ; Fifth District, $91,800; Case &
Peoples, who bid for the First District, $25,000 ;
Second District, $40,000 ; Thirtd Distriet, $40,000 ;
~ Fourth District, $80,000; Fifth District, $84,000 ;
and Horatio P. Connell, who bid for the First District,
$32,000; Second Distriet, $39,800; Third District, $27,-
000; TFourth District, $57,000; Fifth District, $54,000.
The bids of Mr. Connell were rejected, because of the fact
that he had no plant and gave no evidence that in any rea-
sonable time he would have a plant of sufficient capacity to
meet the requirements.

The contract was awarded to the American Product Com-
pany, which had the contract for the previous year and had
given entire satisfaction. There had been but very few
complaints from any quarter, the method of the destruction
of the garbage was most efficient, and the management of
its business in no wise a nuisance.

The system used by Case & Peoples, the second lowest
bidders, had already been tried in this City and had proved
most ineffectual. A contract had been awarded for the year
1897 for the removal and destruction of garbage in the
Fourth Distriet toThe Philadelphia Incinerating Company,
which used this same system. No sooner was the plant in
operation than it gave rise to complaints from the people
living and doing business in the immediate locality. The
‘Women’s Health Protective Association,after careful inves-
tigation of the plant, made a public protest against its fur-
ther continuance. At length the nuisance became so great
that a public meeting was held in the Mayor’s office to urge
that some action be taken looking to its early abatement.
At that meeting the parties conducting and controlling
the plant specially requested that a sub-committee of citi-
zens be appointed to confer with them in relation to a
settlement of the matter. An offer was then made by
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them that if the plant were allowed to run for a few days
longer it would be closed down and the nuisance at once
abated. This offer was accepted and the business accord-
ing to the agreement was stopped and the plant abandoned.
So many were the complaints in relation to the plant while
it was running, that to satisfy my own mind as to the
- truth, I personally visited it and although I did not enter
the. premises I was convinced by reason of the stench
emitted that the complaints were in no wise exaggerated.

‘When Case & Peoples subsequently put in their bid for
the present year to do the work under the same system,
these facts were again submitted and a protest entered by
the Women’s Health Protective Association against the
awarding of the contract to them. The matter was then
carefully considered in every detail, and it was decided that
there was but one thing under all the circumstances to be
done, if we were to consider the health of the City and
the comfort of the people and that was to award the con-
tract to the American Product Company, the next highest
bidder. This is one of the cases in which the authorities
should exercise their discretion in awarding the contract
not merely to the lowest bidder but to the best and most
responsible bidder.

Bureauw of Surveys.

The work under this Bureau is vast and of great import-
ance and a careful study of the report of the Chief Engi-
neer will be found to be most interesting and instructive.

" The several contracts for dredging in the Delaware River
have proceeded satisfactorily, and it is expected that
the work will be completed in the latter part of this
year. We will then have a free and uninterrupted channel
of 600 feet in width and 26 feet in depth at mean low water

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

contended in the past that the obstruetions in this river have
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greatly interfered with the commercial prosperity of our
City. With the removal of these obstructions every oppor-
tunity will be given our merchants and enterprising busi-
ness men to restore our commercial supremacy.

The contracts for improving the channel of the Schuyl-
kill River were proceeded with, unfortunately, very slowly,
in a measure due to accidents to the machinery of the con-
tractors, but an improvement has since been shown and the
operations, it is expected, will be completed in a few
months, although not within the time limit.

The work of widening Delaware avenue and the exten-
sion of the City piers is progressing most satisfactorily, and
when completed will provide an avenue 150 feet in width
between Vine and South streets, and will, in every way,
facilitate the commerce and business interests of the City.

It is of the utmost necessity that liberal appropriations
for the construction of main and intercepting sewers should
be made. This is a class of public improvements that is not
sufficiently appreciated by the people, because of the fact
that it is hidden from view, but nothing so conduces to the
health of a community as a complete system of sewers.

One of the most important pieces of engineering work in
the history of the City is the construction of the Pennsyl-
vania avenue Subway and Tunnel, and T am glad to say
that during the past year remarkable progress has been
made towards completion. The judgment of the Chief
Engineer of the Bureau was shown when he originally in-
sisted upon having all the sewers and underground work
constructed before beginning upon the subway proper.
During theprogress of the work there has not been any over-
flow and at no time has the work been interfered with from
that cause. The retaining walls are almost completed, the
excavating shovels are at work and before the end of this
year such progress will have been made that the people will
have an idea of the importance and usefulness of the pro-
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ject. TFrom the beginning of the work until the present
time, the businessof thefirmson the lineof theimprovement
has not been interrupted or interfered with. The work inci-
dent to the underpinning and stone masonry has been done
most successfully and scientifically and yet some of the lead-
ing manufacturing interests of the city are located on the
line of this work. I cannot speak too highly of the engi-
neering skill of those having in charge this great improve-
ment. By this enterprise seventeen dangerous grade cross-
ings will be abolished and on Broad street, the main thor-
oughfare running North and South, travel will be uninter-
rupted, and the Green street entrance to Fairmount Park
vastly improved and relieved of many objectionable fea-
tures. ‘During the summer it is expected that Broad street,
from Callowhill to Hamilton street, will be free of all ob-
structions and open to travel.

-

Bureau of Water.

The total receipts of this Bureau from all sources during
1897 were $2,971,357.52 as compared with $2,879,133.26
for the preceding year, an increase of $92,224.26. The
expenditures during the year for permanent improvements
and cost of maintenance were $1,665,153.21. 'The excess
.of receipts over expenditures or the net revenue from this
branch of the City’s service was $1,306,204.31.

In 1887 the total pumpage amounted to 32,426,779,765
gallons against 95,667,466,871 gallons in 1897, an increase
of 63,240,687,106 gallons. In 1887 the consumption per
capita per day was 89 gallons as against 187 gallons in
1897, an increase of 98 gallons per capita per day, or
in other words an average daily consumption during 1897
" caleulated upon an estimated population of 1,385,734,
of 187 gallons per capita per day, an increase in ten years
of more than 100 per cent.

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



XXX

extravagant use of water. It is a matter that calls for
immediate consideration. The waste should be stopped
or if it goes on at the present rate, no one can calculate
what the result may be ten years from this date. It shows
what a bountiful supply we have, but it also must con-
vince every thinking man that such waste should not go on
indefinitely. Nothing should be done to restrict the
proper use of water in manufacturing industries, but at
the same time it behooves us to consider immediately some
method which while giving a bounteous supply, will pre-
vent extravagance and wastefulness.

During the past year the relining of the Queen Lane
and New Roxborough Reservoirs was completed and they
both are now in service.

I am glad to report that a recent careful inspection
of the Queen Lane Reservoir, shows that since relining.
it is virtually water tight and is now standing the pres-
sure of the maximum quantity without any perceptible
diminution, save that which results from evaporation.

The Director of the Department calls special attention to
the condition of the Belmont Pumping Station, which he
says at this time is critical; that the flue system is in a pre-
carious state and liable to collapse at any minute. If this
should occur, all the pumps at this station would be thrown
out of service for several weeks and in thirty-six hours,
all that section of the City west of the Schuylkill River
would be without water. If this occurs, somebody will
be held responsible for negligence and the results might
prove disastrous, and I cannot too earnestly call upon your
Honorable Bodies to provide an appropriation for the im-
provements and repairs there required. Nothing is more
costly than negligence in the making of needed repairs
to machinery, and appropriations at this time should be
provided for the necessary work in this regard required at
Belmont, Queen Lane and Roxborough Pumping Stations.
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The improvement of the water supply is a crying need.
It is a matter that affects the health of every man, woman
and child in this community and should receive immediate
attention, for unless something be done to furnish a pure
healthful supply water, not alone will the City be affected
in so far as its inhabitants are concerned, but the result will
be to keep from our midst strangers and visitors who
at all times add to the wealth of a community. The
fame and reputation of the City depend upon the intelli-
gent settlement of this question. The typhoid fever, prev-
alent here, a short time since, brought us all to a real-
izing sense of the danger that confronts us. If the
City had the money in hand, a wise solution of the ques-
tion would be to bring the water from a pure source in
large aqueducts to this City, but that would require so
vast an expenditure of money that such a plan at present
is practically beyond our reach. Fortunately we have at
this time a plentiful supply of water, which no doubt will
meet the requirements for many years to come provided we
do not draw upon it too extravagantly. The only question
to be settled is as to its quality. Inasmuch as we cannot
bring our supply from a distance, it is a duty incumbent
upon us to make pure and healthful by a system of filtra-
tion that which we have at hand, and I cannot too strongly
nor earnestly appeal to your Honorable Bodies to imme-
diately authorize the creation of a loan, so that an appro-
priation may be made providing for the construction and
maintenance of filtration plants. As soon as the lean is
authorized, the City will be ready through her officials,
having charge of the matter, to submit, as I have already
stated in a special message sent to Councils last February,
a comprehensive plan looking towards the accomplishment
of this object. All that we need now to make our water
wholesome is the construction of filtration plants. Sub-
siding reservoirs go far towards the improvement of the
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water supply and ‘we have accomplished much in that di-
rection, but we must go a step further. We should unite
our efforts to meet this great question intelligently and
give relief at the earliest possible moment. Any unneces-
sary delay is a crime against humanity.

The net profits of the Water Bureau for the year as I
have already stated amounted to $1,306,204.31. The sum
which the people have authorized to be used for the im-
provement of the water supply is $3,700,000. In my judg-
ment, this money should be used as far as it will go, in the
construction of sand filtration beds. We have passed be-
yond the time of experimentation. There might be some
question as to whether or not certain mechanical processes
should be used but we have no time now to test them.
There is one process known to nature which will filter
water from any source and that is natural sand filtration.
‘Wherever practicable, these natural sand filtration beds
should be constructed, in close proximity to our reservoirs,
but in the case of those reservoirs where by reason of the
character of the locality or because of the expense incident
to the purchase of land this system is not feasible, then
the best mechanical process known, to meet the immediate
requirements should be adopted. If this plan be accepted
$3,700,000 will go far towards the solution of this much
vexed question.

There is no need of further delay. Our duty is clear
and imperative and the authority already given to Coun-
cils by the people is broad enough in its scope to give
immediate and permanent relief to this community.
‘Water is an absolute necessity. The health of our citizens
should be the first consideration, and I firmly believe the
plan above suggested will meet the exigencies of the case.
The reports that have gone abroad in relation to the con-
dition of our water supply have seriously affected the fame
and reputation of the City of Philadelphia, and it becomes



XXXIIX

our duty not only as officials, but as citizens to settle this
question without further delay. ;

The furnishing of water is to my mind clea.rly a muniei-
pal function. It is not in any sense of the word a manufac-
turing industry. It is simply the distribution of that upon
which life and health depend, and with authority given
by the people themselves to Councils to expend a large
sum of money for this purpose, there is no excuse to put
this matter off for further consideration. A loan should
be authorized and an appropriation should be made, plans
should be submitted, and contracts immediately awarded
for the doing of the work required. The very moment
two or three districts are supplied with wholesome water
the question will be settled.

DEPARTMENT OF CHARITIES AND CORREC-
TION.

The President and Directors of this Department have
at all times displayed earnest and loyal devotion to the du-
ties of their office. Though serving without remunera-
tion they have given their constant and unremitting care
to the conduct of the Bureaus under their charge.

In my prior messages I have urged that it would be of
great advantage to the Almshouse if it could be removed
from ite present situation. The location of such an insti-
tution should be in the suburbs, if possible, in a farming
section.

The Hospital should not be interfered with. Both in-
stitutions, the Almshouse and the Hospital, would be
greatly benefited by their separation.

As T have stated before, it would be a wise measure to
provide for the consolidation of all the Poor Districts in
this county and place them under the direct control of
the Department of Charities and Correction. The Alms-
hcuse at all times is crowded and its accommodations over
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taxed, while some of the poor houses in the outlying dis-
tricts have comparativelv but very few inmates, and these
should be used to relieve the overcrowded condition of the
Almshouse proper. A bill was offered in the last Legis-
lature providing for such consolidation, but unfortunately
it did not succeed in passage; a like bill should be intro-
duce when the Legislature again meets.

At the time of the destruction by fire of the State
Capitol at Harrisburg I appointed a Committee of Citizens .
to secure if possible the assent of the State authorities to
the removal of the Capital from Dauphin to Philadelphia
County. Many meetings were held and an effort was made
to arouse public sentiment, but unfortunately success was
not reached. It would be not only a great advantage to
our City but also to legislation to have the seat of the
State Government located here.

Several events of great interest have taken place during
the past year. The Society of the Cincinnati of the State
of Pennsylvania, on May 15, 1897, dedicated the Wash-
ington Monument, which stands at the Green street en-
trance of Fairmount Park. The statue is imposing, artis-
tic and the finest of its kind in the country. The event
was considered of such importance that the President and
Vice President of the United States and the members of
the Cabinet took part in the ceremonies incident to the
dedication. The whole affair reflected great credit upon
our City.

The opening of the Commercial Museums on June 1,
1897, was an event of national interest. This institution
has made rapid growth and its use and importance are
appreciated throughout the length and breadth of this land
and it has already received recognition and commendation
from many foreign visiting Committees. The opening
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ceremoniés were most’ impressive; the President of the
United States and several members of hls Cabinet took an
active part in the event.

The statue of Stephen Girard, located on the west side
of the City Hall, was dedicated on the 20th of May, 1897.
The statue is a tribute to the memory of one who as a
merchant and philantropist did much for the advancement
of Philadelphia, and is a worthy recognition of his great
and abundant charity.

These statues add greatly to the adornment of our City.

The Eighteenth National Saengerfest was held in this
City in June, 1897,and continued for three days; it was one
of the most successful of its kind ever held in this country.

Philadelphia is fast becoming a Convention City and
visiting delegations have been much impressed with that
hospitality that characterizes us as a people.

In conclusion, let me ask the assistance and co-operation
of your Honorable Bodies in all those matters that will
tend to the advancement of our City’s interests. Much
can be done to push the City forward and maintain the
progress she has made during the past ten years, but great
results can only be reached when we earnestly and de-
votedly unite our efforts for the accomplishment of the
common good.

I am, respectfully,

CHAS. F. WARWICK,
Mayor.
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ELEVENTH ANNUAL REPORT

OF THE

DEPARTMENT OF PUBLIC WORKS

THOMAS M. THOMPSON, Director.

Philadelphia, January 3, 1898.

Hon. CrarrEs F. Warwick,
Mayor of Philadelphia.

. Dear Sir:—In accordance with Section 1, Article 1, of
the Act of Assembly, entitled, “An Act to provide for the
better government of cities of the first class in this Com-
monwealth,” approved June 1st, 1885, I have the honor
to present the annual report of the Department of Public
Works, for the year ending December 31st, 1897, the same
being the eleventh annual report of the Department.

By reason of the financial stress, the amount of work ac-
tually executed outside of the work on the Pennsylvania
Avenue Subway, has been much less than for several years.
No money has been available for the construction of main
sewers, bridges, or the repaving of streets with improved
pavement, nor for the extension and improvement of the
water system.

In the Loan Bill of $11,200,000 now pending before
Councils, $8,250,000 is set aside for works of various kinds
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in this Department, and as the bill is in a position that ad-
mits of favorable action, it should be taken up without
delay and passed by both branches of Councils.

Appropriations for the year were......... $7,691,281 71

Amount brought forward from previous
Years .iciiiiiiieicies tecrscrstncenens 2,499,400 24
Additional appropriations and transfers... 5,442,278 99
Total vovviinninnrine conninnnnnnnnns $15,632,960 94

H

* The expenditures of the year were........ $10,102,022 23
Amount carried forward to 1898........... 4,662,600 27
Amount transferred ........co0i000iiiennn. 173,778 99
Amount merging: ......cciiiiiiiiiiiieiann, 694,559 45
Total ceevvneeanene sovernncaananns $15,632,960 94

The lease of the Philadelphia Gas Works to The United
Gas Improvement Co., which went into effect December
1st, 1897, caused the unexpended balance of the appropria-
tion to the Bureau of Gas, amounting to $483,688.46, to
merge. This amount would have been expended in the
operations of this Bureau, had it continued in existence
during the month of December.

The work of the Department during the past year has
progressed in a satisfactory manner and to the fullest ex-
tent within the limit of appropriations.

A more extensive study than is given in this resume of
the year’s work with details of figures and expenditures,
will be found in the elaborate and statistical reports of the
Chiefs of the various Bureaus, which are herewith sub-
mitted.

City Ice Boats.

The three City Ice Boats received the necessary repairs
incident to a winter service, after having been in commis-
sion from January 26th to February 27th, 1897.

Between these dates was the only period that ice formed
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in sufficient thickness and quantity to require the opera-
tion of the boats, and by their efficient service, the channel
of the river was kept open, and at no time during the
winter season was the navigation of the river obstructed
by ice.

$24,991.41 were expended for repairs and general main-
tenance, and the boats are in good condition for service.

$325.68 were received for towage and the sale of old
material, and was paid into the City Treasury.

In view of the satisfactory service given by the electric
light plant and search light, which was placed on Ice Boat
No. 3 during 1896, it was deemed advisable to place sim-
ilar plants on Boats No. 1 and 2. On April 6th, 1897,
proposals for the work were received and the contract
awarded to the lowest bidder. The work was completed
and plants tested June 28th, 1897. All three boats are
now thoroughly equipped with electric lighting and search
lights.

On June 18th, 1897, Councils, by ordinance, authorized
the Director of the Department of Public Works to place
two of the ice boats at the service of the Pennsylvania
Naval Militia, and appropriated $1,700 for the purpose.
On June 30th boats Nos. 2 and 8 were placed in commis-
sion, and Capt. H. E. Melville, Superintendent of the City
Ice Boats, was directed to report to Mr. Francis Shunk
Brown, Commander. After a successful cruise, the two
boats were returned to their dock at the House of Correc-
tion wharf, on July 12th, and placed out of commission.

At the date of this report, January 3rd, 1898, Ice Boats
Nos. 1 and 2 are in commission and at work.

The following comparative summary is an abstract of
the work done by the City Ice Boats and of the receipts
and the expense of maintenance during the years 1894-95,
1895-96, and 1896-97.



1894 and 1895. | 1895 and 1806. | 1896 and 1897,

No. | Tonnage.| No. |Tonnage.{ No. | Tonnage.

Vessels Outward 1 190
Vessels InWard.....cooessecesnnnesicenines 2 1,925 1 - 648
Vessels Assisted.....cuereeecsennsceceniiens|nneneere|ssnn 1 2,511
TOtal8.cereeresseesaenssacsasnsanessannen 2 1,925 1 190 2 3,159

1815 and | 1894 and | 189 and
1896. 1895. 1897.

Amount received for towage and assistance rendered.....| $437 08 $40 00 | $321 28

Amount received for the sale of old material......... coseosna 28 12 4 40
Total paid City Treasurel..cee i seressrecsessnsasaenes £437 08 A $68 12 | $325 68

1895. 1896. 1897.
P ————T Y
Deduct Cash paid City TrEASUTET...umesnveveesereeerrrene 437 08 | 68 12 325 68
Actual current expem}iture...............:7......; $33,160 63 ; $22,699 37 | $24,665 73

Bureau of Gas.

On November 30th, 1897, you advised me that, in pur-
suance of an ordinance of Councils, “authorizing the exe-
cution of a contract with The United Gas Improvement
Co., its successors and assigns, by the City of Philadelphia,
for the lease to the former of the gas works, street mains,
conduits, pipes, services, meters and other property real and
personal of the latter, used for and in connection with the
manufacture and distribution of gas in the City of Phila-
delphia, for the operation, maintenance, enlargement, ex-
tension and betterment of the same, for the manufacture
and distribution of gas in said City by the said United Gas
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Improvement Co., its successors and assigns, and for.the
exclusive supply by said lessee and its assigns, of all gas
to be supplied to consumers by or with the consent of said
City during the term of the lease, ete.,” approved Novem-
ber 12th, 1897, you had cxecuted and delivered on the
part of the City, to The United Gas Improvement Co., its
successors and assigns, a lease and contract in the words
set forth in said ordinance, and instructed me to deliver
immediate possession of the leased property to the repre-
sentatives of The United Gas Improvement Co.

Your instructions were immediately complied with, and
on December 1st, 1897, all property collectively known as
the Philadelphia Gas Wecrks, was placed in possession of
The United Gas Improvement Co., and an itemized
receipt taken for the same.

The execution of the contract and agreement with
The United Gas Improvement Co. severed the relationship
of the employes of the Bureau of Gas with the City; but,
in order to better protect the interests of the City during
the settlement of accounts and appraisement of the stock,
implements, material, ete., the services of the following
named employes were retained until December 31st, 1897:
William K. Park, Chief of the Bureau; Alexander J. Me-
Cleary, Assistant to Chief and General Storekeeper;
Thomas L. George, Comptroller and General Bookkeeper;
Rudolph MecGirr, Paymaster and Chief Clerk at works;
Charles R. Knowles, general clerk at works; and John Me-
Cormick, general clerk at main office.

In this connection, I desire to testify to the efficient and
valuable service of Mr. William K. Park, Chief of the
Bureau of Gas. During his many years of service, both
~ as chief engineer of the Philadelphia Gas Works under
the management of the Trustees, and also as Chief of the
Bureau of Gas, since its organization in 1887, under the
Act of Assembly approved June 1st, 1885, he has proved
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himself to be a most capable and faithful official, earnest
and ambitious in his desire to serve the City, and highly
respected by all his associates. The City, by his retire-
ment, was deprived of the services of an efficient and ex-
perienced officer.

The operations, expenses and receipts of the Bureau of
Gas herein reported, and -eferred to in the report of the
Chief of the Bureau, are for a period of eleven months
ending November 30th, 1897. '

There were 316,173 tons of coal carbonized, with an
average yield of 4.79 cubic feet of gas to the pound of
coal. The average candle power of the gas manufactured
during the eleven months was 19.09.

The total output of gas to November 30th, 1897, was
5,564,697,850 cubic feet, which is almost as much as the
entire output of the preceding year.

There were laid 38.35 miles of mains and distributing
pipes, of which 32 miles were of the smaller sizes from
four inches down.

The operations of 1897 included the finishing of the
3,000,000 cubic feet holder at the Point Breeze Works;
and the completion of Retort House No. 1, at the Twenty-
fifth Ward Works, rebuilt upon the site of the old struc-
ture condemned by the Bureau of Building Inspectors.

The receipts, as reported in detail by the Chief of Bu-
reau for the eleven moniiis to November 30th, 1897, are
as follows: .

Tor gas services, etC....covviirviieiiinnnns $2,754,192 13

Coke, tar, €tC.cvecnieerreitnnnseconerannnns 300,958 02
Miscellaneous .vuvviivrieeeis saeesncnetanes 6,241 03
Total cvvevnernnreenne cvnennennnnns $3,061,391 78

The gross profits of the cleven months ending November
30th, 1897, were $382,646.12.
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Under the terms of the lease, The United Gas Im-
provement Co. will collect and pay into the City Treasury
all monies outstanding for gas furnished by the Bureau,
for which bills will be rendered at the quarterly and
monthly periods. At the writing of this report, (January
3d, 1898), it has paid into the City Treasury $245,159.91,
collected during the month of December.

The following tables give the manufacturing and holder
capacities, also the comparative statement of the operations
of the Bureau of Gas during the years 1895, 1896, and
to December 1st, 1897.

Manufacturing Capacity—The following table gives
in detail the capacity of the several works.

Retorts| quear Grand h({axing;tm Mthal
‘'ota ran Japacity aximum
Works. Stacks. sPerk Retorts.| Total. | per Works,| Capacity
ac 24 hours. | 24 hours,
Ninth Ward.....ccecceeeeirnccorns 4 150 600
2 194 388
Experimental Bench.....ceu[eeeccssssees|ceneesesanne 3
991 6,600,000
Twenty-first Ward.........ouu. 1 30 30 30 200,000
Twenty-fifth Ward.............. 6 120 720 720 5,500,000
Twenty-sixth Ward............ 6 144 864 864 8,000,000
—| 20,300,000

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

. There are at the Ninth Ward Works, in addition to the
above, eight (8) retorts used exclusively for vaporizing
naptha, for maintaining clear pipes about the works.

The following table gives in detail the date of construc-
tion, the location and capacity of all holders:
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Location, Evrveh;:gd. Dimensions. | Capacity. Total.
Feet. Cubic feet.
Ninth Ward Works....ceueeeeieonnees 1851 140x 70 1,000,000
“ C O menennensnne 1871 140x 70 1,000,000
“ s, 1844 80x 60 300,000
S e, 1847 80x 60 800,000 2,600,000
Twenty-fiftth Ward Works......... 1876 140 x 105 1,500,000
“ “ $ e 1876 140x 70 1,000,000
“ “ €. 1885 140 x 105 1,500,000
“ L« L, 1885 140x 70 1,000,000
“ “« A nenenn 1889 140x 70 1,000,C00 6,000,000
Point Breeze Works........... e 1852 160x 90 1,800,000
“oou B vereieeneenn| 1897 182 x 1154 2,000,000 4,800,000
Twenty-first Ward Works..........\...... 60x 38 103,000
“ “ C 1874 78x 44 200,000 303,000
Frankford: Frankford avenue
and Buckius street......cccveressesssraneonnes 50x 16 31,000
Frankford: Frankford avenue:
and Buckius street......ccccceiicies] crveee ceenane 45x 16 25,000
Frankford: Frankford avenue
and Buckius street...........ccoues 1869 80x 26 130,000 186,000
Bridesburg : Rlchmond and
Bridge streets........ceeeeerciannnans . 1869 60 x 21 59,000 59,000
Ninth and Diamond streets. 1869 140 x 105 1,500,000 P%:
“ “ L 1874 140 x 105 1,500,000 8,000,000
Ninth and Mifflin streets............ 1874 115 x 62 600,000
“ " L 1890 1i0x 84 1,577,000 2,177,000
Twenty-fifth and Callowhill sts... 1831 100x 75 700,000
“ “ “ . 1888 80x 42 203,000 903,000
Germantown: Near Wister qta-
tion, P. & R. R. R.... 1870 100 x 60 500,000 500,000
TOtALuecnecssereeinrisiesninestesnessrininusssns sesaessssess sonses soessscncsnnis 20,528,000
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Comparative Statement of the Pipe laid during the years
1895, 1896, and to December 1, 1897.

1895. 1896. | 1897.

Feet. Feet. Feet,
2inch 1,755 922 2,270
8inch 7,580 ' 18,556 11,076
4inch . 157,534 158,424 157,312
6inch 37,517 44,671 31,576
8inch 12,904 1,028 24

10inch........ 368 ... o eroastsetanssnas

12inch 8,960 24 8
16 I0Ch..ceuiiaeiiiiininincntniieesseiaees | srssesneessassinssnnes | eennesseans e eacaene 28
20500 10iieineieriecensnorierisacesiarensnsanee [ S T 188
Total *233,046 $224,125 1202,482

#1895 equal to 4413 miles. 1896 equal to 42.44 miles. 11897 equam 38.35 miles,

The following is a summary of the receipts and expen-
ditures for the years 1895, 1896, and to Dec. 1, 1897.

Comparative Statement of Receipts.

Year. keceipts. Increase.
1895 $3,155,956 47 $12,525 18
1896 ; 3,318,145 08 162,188 61
1897 3,061,391 78

Comparative Statement of Expenditures.

1895, 1896. 1897.
Current exp $2,985,518 &6 | $8,229,155 70 $2,799,679 80
Extensions ..... vees ceesesrane ceertasessasanee 54,589 69 322,947 41 116,304 87

Total $3,040,103 44 | §3,552,103 11 $2,915,984 67
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~

Comparative Statement of Operations of the Bureau of Gas
during the Years 1895, 1896, and to Dec. 1, 1897.

(
{

1895. 1896. 1897.
Cubic feet. | Cubic feet. | Cubic feet.
|

Total output. 4,423,804,000 | 4,911,967,000 | 4,777,396.000
Largest production of gasin any 24 hours...| 17,478,000 *19,128,000 ¢18,934,000
Largest consumption in any 24 hours............ @19,008,000 520,010,000 d19,440 000

* ¢ On December 13th and 24th.

a b On December 24th and 24th.

¢ d On Jan, 28th and Nov. 29th.

Bushels. Bushels. Bushels.
Quantity of coke on hand January 1st......... 117,000 23,000 3,000
Made during the year..... 8 256,889 8,563,290 7,838,442
Total 8,373,889 8,586,290 7,841,442
Coke sold during the year........cccorrveerunnenns 4,009,378 3,826,933 3,315,478
Breeze sold during the year.....ceeecesssnnne 1,357,480 1,532,395 1,194,290
Used under retorts 2,460,836 2,685,382 2,767,906
Used under boilers and lime-kilns......ccceeuees 428,604 426,710 410,423
In offices, yards and in pipe layingu......ceeuus 91,591 111,870 136,030
On hand December 1, 1897.ccecnverrecnercasananees 28,000 38,000 17,315
Total 8,373,889 8,586,290 7,841,442
f 1895. 1896, 1897.

Number of meters introduced during year... 6,535 6,698 6,196
Total in use. 160,082 166,780 172,976
Services introduced during the year.. 7,106 7,082 6,230
Total in use. 204,126 211,208 217,438
Lights added during the year.................. e 131,457 139,629 180,950
Total in use. 2,904,026 3,043,655 8,174,605
Total number of CONSUMErS..cueerereereesanenrnns | 161,245 168,614 174,791
Number of public Iamps.....cccveeeiieisessienen. 21,621 21,614 21,834
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The following table gives the amount of gas consumed
in the several Departments of the City during the past
three years, and for which the Bureau of Gas receives
neither money nor credit:

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

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

- Quantity of gas burned free in ¥1897..633,410,927 cubic ft.
# Eleven (11) months to Dec. 1, 1897,

4 Bureau of Highways.

This Bureau has charge of the maintenance and recon-
struction of about 1,415 miles of paved and unpaved high-
ways, and includes all the different kinds of construction
from the dirt road to the Belgian block street with concrete
foundation.

The paved and macadamized streets of the City aggre-
gate 1,002.36 miles, of which 316 miles are occupied Ly
passenger railway companies. 176.35 miles of the above
are macadam streets, of which 23 miles are turnpikes. In
addition to the paved and macadamstreets, there are 412.64
miles of unpaved streets or dirt roads.

The work of this Bureau during the past year has been
well and satisfactorily done, but has been limited by the
amount appropriated for it. Owing to the small appro-
priation made for street reconstruction, the Department
has not been able to extend the improved pavements as
much as would have been desirable. No appropriation was
made for this purpose, outside of the amount set aside for
repaving small and tramway streets, and for one block of
Mifflin Street, between Broad and Fifteenth streets.

During the year there has been laid by the City 19.40
miles of new paving, 4.63 miles of repaving with improved
pavement, and 14.77 miles of macadam roads have been
built in the suburban distriet.

The expenditures of the Bureau were $206,949.77 less

P
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than the preceding year. The appropriations to this Bu-
reau, the amount expended, also a summary of the work
done, will be found in the tables accompanying the report,
and are also set forth in detail in the report of the Acting
Chief of the Bureau.

The appropriation for the maintenance of paved streets
is entirely out of proportion to the demands made upon it.
‘With the continued increase of street mileage, the appro-
priation allowed for the maintenance is totally inadequate,
making it impossible to keep the streets in such constant
repair, that reconstruction would be required at less fre-
quent intervals.

There were 472,322 square yards of repairs made to
streets and 104,675 square yards of repairs over permit
ditches during the year. This is far in excess of repairs
made during any previous year, yet, notwithstanding the
care exercised to repair the streets most in need, a large
proportion of cobble and rubble paved streets could not
be repaired because of insufficient funds.

The grading of streets continues to be one of the most
important branches of work in the Bureau of Highways.
288 contracts were made, and the unusual amount of
2,373,510 cubic yards of grading was done during the
year, which is 1,234,731 cubic yards in excess of the
amount of work done in 1896. This increase is largely
due to the fact that many builders opened and graded
streets at their own expense, in order to facilitate the pav-
ing of the streets.

The appropriation for the maintenance of unpaved and
macadamized public highways was utilized to the best ad-
vantage. 30,720 tons of broken stone was distributed over
20 miles of road requiring resurfacing. The roads have
received the constant and careful attention of the con-
tractors, and the end of the year just closed finds them in
first class order.
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One of the greatest difficulties we have to contend with
ir the maintenance of macadamized highways, is the lia-
bility of washouts in the gutters and along the roadway.
To obviate this, the Department requested Councils to make
an*appropriation to provide for placing gutters of granite
block, vitrified brick or cobble or rubble stone on mac-
adamized highways, especially where there are steep
grades. It is to be regretted that Councils made no pro-
vision for this work, for in each case where such gutters
were placed, the roadbed would receive a substantial sup-
port, and the danger from washouts be removed.

The sprinkling of macadamized roads was continued
during the year with equally as good results as during pre-
vious years.

Granite curved curbing has been placed at the intersec-
tion of all streets paved or repaved to the full extent of
the amount appropriated for the purpose. This is such a
decided improvement over the old square corners that it is
to be regretted that Councils do not provide more lib-
erally for this character of work.

No serious breaks occuired to the sewers of the City
during the past year. Systematic and stated inspections
were made of all sewers, and wherever repairs were neces-
sary they were promptly made. .

The work of repaving small and tramway streets with
improved pavement, was continued to the extent of the
amount available for the purpose, the work done in 1897
being equal to 4.55 miles. This good work should con-
tinue, and Councils should make liberal appropriations for
the purpose until every small tramway street in the City
~1is repaved with improved pavement. Viewed from a san-
itary standpoint, more good will result from this character
of work than for an equal expenditure of money for any
other purpose.

2
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The many bridges of the City are, with few exceptions,
in good condition. A majority of the larger bridges rc-.
ceived special attention and a great many of the minor
bridges in the suburban districts of the City received a
thorough overhauling during the year, at a tota.l cost of
$82,521.71.

Proposals have been received for reconstructmg the
North and South approaches of the Penrose Bridge. Con-
tract for the North approach has been awarded, and that
for the South approach will be awarded as soon as funds
are made available.

There are 332 bridges under the care of the Superin-
tendent of Bridges, and the approximate value of these
structures is about $16,500,000.

On September 30th, 1897, Mr. Thomas L. Hicks re-
signed as Chief of the Bureau of Highways to assume the
position and duties of Postmaster of the City of Philadel-
phia; and on October 1st,1897, Mr. William H. Brooks was
appointed Acting Chief of the Bureau of Highways, which
position’ he still holds pending an examination to be held
by the Civil Service Board, of applicants for the position.

The following tables give comparative statements in de-
tail of the work done during the years 1895, 1896, and
1897, and of the receipts and expenditures of the Bureau
of Highways for the same period.
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Comparative Statement of Work done.

1 8_95. 1896. 1897,

. New paving 349.515.05 169,8'}2.14 126,864.38 | Linear ft.
Macadamizing (new). weeveenen| 66,813, 47,199, 78,029, e
GIAAIDGucreensesesssevnsnrussesoseresnnnnnnens | 1,114,823.88 1,188,778.93 {2,373,510.84 | Cubic yds.
New footway paving........ eererssens eeeee | 110,086.50 | 115,478.27 71,657.01 | Square yds.
Repairs t0 paved streetsum..mremcrerne.| 829,598.14 | 304,481.97 | 472,322.35 “« w

Footways repaved......cesecsesestoennnens|  19,448.24 23,071.67 19,651.25 “ oo«
Ditches repaved......cocouesesnsennencccenene| 109,860.47 | 113,658.18 | 104,675.78 «

Gutter stone 1aid......cccccevevneveresvnnnnns | 21,462,50 20,252, 34,731.30 | Linear ft.
Crossing stone 18id.......e.esemmsessessseneee 26,437.68 |  24,000.55 9,330, “ o
Tramway stone laid.........coveveenenrane. 4,397.41 2,8‘25. 585. o«
Curbst reset... . 856,687, 250,411.29 | 130,374, o e
Wooden trunks 497266 | 726340 | 5. | o« o«
Brick and stone Arains................e... 1,744.50 1,104, 2,198, “ o

Eand 1a1lings eevvmrievmsecninis| 3,125,901 8,020.00 | 158350 | ¢ o
Broken stone used.....ccoeceivenessrennnes|  15,964.68 20,708.75 30,720. Tons.
Macadamizing (resurfacing).............| 42,920.00 81,641, 110,485. Linear ft.

Cu'rved CUTb COTNOTS.cuvernirresrenenneweet|  28,320.89 | 2380665 |  19,300.11 w o
Footw:g. curb and railroad notices . '
serv 46,025, 28,753. 17.830.




Summary of Work done in Improved Pavements— New Streets.

1895. 1896, ‘ 1897,
- | ]
Square Yards. | Linear Feet. | Square Yards. | Linear Feet. | Square Yurds. | Linear Feet.
Granite blocks. 90,090, 28,293, 28,244.75 8,384.50 21,231, 7,218.
Sheet asphalt 110342, 28,544, 133,995.77 39,236.87 185,848.74 36,209,
Vitrified bricks. revens 131,051, 68,629, 119,011,17 46,484.05 168,852.21 58,983.26
Asphalt blocks...... 1,309, 1T R
Macadamizing..........oe..e. 146,024, 66,813, 93,773. 47,199, 162,102.72 78,059.
Total 478,816, *193,074, 375,024.69 + 141,304 42 488,034.67 1180,439.26
Replacing Cobblestone with Improved Pavements—Old Streets.
1895. }896. 1897,
Square Yards. | Linear Feet. | Square Yards. | Linear Feet. | Square Yards. | Linear Feet.
Granite BIOCKS. ......ccces wreveerveecinuernnioe coils esessvsnenee 2,977, 1,525. 70,600.1G 18,608.29 12,147, 1,694,
Sheet asphalt 2,834, 390. 116,054.18 43,674.90 13,228.92 10,147,
Vitrified bricks ......cccce wu. .. 6,901.03 8,795.05 17,158.30 5,208. 5,013.70 5,119.
Granolithic 15,722.10 16,561, 6,553.41 7,449.96° 3,652.69 4,971.12
Slagblock - 1812, 983. 1,477.82 785.67 . 2,688, 2,523,
TOtAL.uereessenrens searssersenensssnsscsesesssnsnsessssanns 80,246.13 *93,954.06 211,838.90 +175.726.72 36,750.31 124,451.12

#1895, Total amount of new paving 216,328.C5 linear feet, equal 40 miles 5,128.05 Jinear feet.

11896, Tota. amount of new paving 217,031,14 linear feet, equal 41 miles 551,
11897, Total amount of new paving 204,893.8 linear feet, equal 38 miles 4,253,

linear feet,
linear feet.

0g
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In addition to the work done by the City in paving
and repaving of streets with improved pavement, the fol-
lowing statement shows in detail the work done by the
passenger railway companies during the year 1897 :

Pavin, Repaving Total
Linear Feet. | Linear Feet, | Linear Feet.
Granite b} 1,107.5- 1.407.5
Granite blocks (0ld blocks relaid)...ceeueeevensas [eeeeriaes 4,953, 4,953,
Sheet asphalt.......iceiierseeninneiiiiiscirinnsisiees [srnseenensaeiieinns 8,842.5 8,842.5
Remacadamizing 300 300.
Total 300 15,203, 15.503.

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

of $35,000.

Comparative Statement of Receipts.

Years. Receipts. Increase. Decrease.
1895 $150,513 24
18961 veemnnveecemsenssessosssassesmaensssssstrsnss cesssssen 155,054 06 | $4,540 82
1897 eevveennsevssnsserssssessassvessen et eessresaeseanes 135,430 35 |vevuunrrrnnereneenns 19,614 71
Comparative Statement of Expenditures.
1495 1896 1897
Current expenses « $415,861 82 | $546,931 82 |  #579,195 61
For ext 1,006,796 37 | 984,787 23 745,513 64
TOtAI . vve essanasensmsersionssoserns $1,422,658 19 | $1,531,719 15 | $1,824,769 28

Board of Highway Supervisors.

During the past year there has been less activity by pri-
vate corporations, owning underground systems, than for
several years past, causing a large decrease in the number
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of permits issued by this Board and a correspondmg de-
crease in the money receipts.

 During the year 1896, 278 permits were issued for elec-
trical conduits, while during the year 1897 there were but
38 permits issued.

The receipts for the year were $2,380.80, and the ex-
penses $7,328.28, leaving a deficit of $4,947.48. At the
first glance this would seem to be a loss, but the very fact
of the increased force of the Board being less occupied with
outside orders, has enabled it to accomplish much work
which was left undone in past years, and to make large and
valuable additions to the City’s plans, which has more than
compensated for any decrease in receipts.

I beg to refer to a suggestion made in my report of last
year, for the construction of a system of subways within
which all pipes, whether for gas, water or wires, either mu-
nicipal or private, can be placed. Such a system of sub-
ways is_absolutely essential in a city thesize of Philadel-
phia, and could be made s source of much revenue to the
City. ‘

The following is a summary of the transactions of the
Board of Highway Supervisors, and of the work of the
draughting department for the years 1895, 1896,and 1897.

The following is a statement of the number of permits

authorized to be issued for electncal conduits durmg the
year 1897:

Brush Electric Light Co...vivviiiierieirneeernnennns 1
Edison Electric Light Co.....cvvvvvvvnnnnnn... eeeeaase 21 -
Columbia Electric Light Co......covvvvieiiiiiiaiaen. 2
Penna. Heat, Light and Power Co..vvvvrrrrnnnnnnnnns 10
¢ Pneumatic Transit Co.....oovviiiiiiieiiiiiiiiniinnes 3
American T. and T. Co..vvvvviiiiiniireerininnnanacens 1
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Transactions of the Board of Highway Supervisors.

Permits authorized to be issued. 1895 1896 1-97
‘ For vaults, eeresnenne 18 16 15
" For railroad tracks, curves and turnouts...... 192 113 66
For underground Pipes. .....e...eeesrueresees | 8T 17 8
For electrical conduitS....ieesmecseesireiarennan 81 278 38
For erecting bridges........; ........... N aeee 2l ieeesas 1
TPOT BENTIOLS.ceureneeneeseieenesnsnnsssssseseenensossansse]sor ssssesnssnns vasane 1
For miscellaneous 2 . 2
For awnings.( 360 283

Work done by the Draughtsmen of the Board of Highway

Supervisors.
1895 1896 1897
Plans of iron awnings drawn.... 860 311 l271
New street record plans prepared. 176 43 92
Blue print plans placed on file........cce evvcrene 167 190 186
. Receipts and Expenditures.
1895 1896 1497
Recelpts $10,975 90 $14,354 36 §2,380 80
EXpPenditureS..cc cceeveessesssesneronsainnnnns 4,400 00 5,198 93 7,328 28
Profit t0 the CitF...crrmserrseeserserssessesennes $6,575 90 $9,155 43 | *$4,917 48

* Deficit.

Bureau of Lighting.

’].:he United Gas Improvement Co., having leased the
Phidedelphia Gas Works, it is required by the terms of
the lease to light and maintain the City’s gas lamps.
Therefore these lamps, which were formerly under the
immediate charge of the Bureau of Lighting, were trans-
ferred to the said company on December 1st, 1897.. Con-
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sequently this report embraces only eleven months of the
year for said lamps.

During the year there was an increase of 1984 public
lamps; the total number in use on December 31st, 1897, -
was 41,930, divided as follows:

*Gas lamps now maintained by The United Gas

~ Improvement Co.........cciiiiiviiiiinniinnns 21,834

Gas lamps supplied from Northern Liberty Gas
003 3 T 92

.Gas lamps supplied by Department of Charities
and Correction .......ccoiiiiiieiiiiiiiinnnen. 239
Gasoline 1amps ..oeveiiiniieteiiiiaiiriiieiiiinanes 12,646

Electric lights, under the care of Department of
Public Safety (Electrical Bureau)............ 7,119
Total ..ovvviiiiieiiinnnne veennnn Peieenes 41,930

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

Of the above gas lamps, 2,059 of the City’s lamps and
111 of those maintained bv the Department of Charities
and Correction have been discontinued because of their
proximity to electric lights erected during the year.

On December 31st, 1897, there were in use 12,646 gas-
oline lamps. These are lighted and maintained by the
Pennsylvania Globe Gas Light Co., under contract with
-the City, at $21 per lamp per year, and are located gener-
ally in suburban districts, where there are no gas mains -
or other means of lighting.

The report of the Chief, which is herewith submitted,
treats in detail of the operation of this Bureau.

The following comparative statement shows the number
of gas and gasoline lamps, and the expenditures of the
Bureau of Lighting during the years 1895, 1896 and 1897.
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1895. 1896. 1897,
No. Cost. No. Cost. No. Cost.
Gaslampsundercharge|

ot Burcau of Light-

DG crrrererierrenesenesaenns 21,621 | $202.518 33 || 21,614 | $202,383 82 || 21,831 [#819°921 48
Gasoline lamps............ 11,538 | 238,728 66 || 11,604 | 242,371 86 || 12,645 | 256,114 18
Gas lamps supplied by

the Northern Liberty .

Gas Company......e.. 130 3,268 07 128 2,39z 8 92 2,825 47
Gaslampsundercharge|

of Bureau of Correc-

15 10) | SRR 289 |eveersneseninens ! 289 |iviiivn cevnes ] 239

! !
|
Total euceereermnenne 33,528 | $444,515 06 || 33585, | $447,748 53 !I 34,811 | $452,371 13

* Cost for 11 months.
Not lighted because of proximity to electric lights—1815, 4,182 ; 1896, 2,411; 1897, 2,059.
The above table shows an increase of 220 gas lamps
and 1,042 gasoline lamps over the number in use in 1894.

Bureau of Street Cleaning.

The work of this branch of the City service has been per-
formed in an eminently satisfactory manner, as is evi-
denced by the decrease in the number of complaints re-
ceived during the year, and the generally clean condition
of our streets. The total number of complaints from all
sources was 2,401, which is 812 less than during the pre-
ceding year. The garbage of the city has been collected
daily and disposed of in a satisfactory and sanitary manner.
The total number of complaints received during the year,
of garbage neglected, was 457, an average of less than
two per day for the year, and 754 less than the previous
year. :
Never in the history of the city has this work been better
done; and we have every assurance that under the con-
tracts for the year 1898 it will be done equally as well if
not better. The equipment provided by the contractors
for this very difficult and highly important municipal work
is not surpassed by any ecity in this country.
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During the year, there have been cleaned 131,377 miles
of streets and 446,232 inlets. There were collected and
removed from buildings, 668,358 loads of ashes and other

“dry refuse, at a cost to the city for the work of $517,735.
There were also collected and disposed of 162,874 loads
of kitchen garbage and 9,796 dead animals, at a cost of
$321,310. ‘

The contract price for cleaning streets, collecting and re-
moving ashes, etc., during the year 1898, is $545,451, an
increase of $24,857 over the contract price of the preced-
ing year; and the contract price for the collection and dis-
posal of garbage during the year 1898 is $7,500 in excess
of the amount it cost in 1897. In both instances the in-
crease in the cost of the work is owing to the rapid growth
of the city-and the increased work required of the con-
tractors, but I am still of the opinion, as stated in my pre-.
vious reports, that if legislation could be effected to per-
.mit the making of contracts for this work for a period not
exceeding five years, the work could be done still better,
and at less aggregate cost, than under the present system of
one year contracts. .

From year to year the public expects a higher standard
in the cleanliness of streets, consequently our specifications
this year have been drawn in stronger terms than ever, and
many more streets will be required to be cleaned daily,
than has been done heretofore. '

One of the drawbacks to street cleaning, which we have
in this city to-day, is the constant and unrestrained viola-
tion of the ordinance forbidding the throwing of paper
and other waste material into the streets. This could, in a
great measure, be prevented by securing the co-operation
of the police, and arresting anyone detected in thus vic-
lating the law. Still another drawback is, the overfilling
of ash receptacles, and the placing of waste paper on top
of them, from which it is blown by the first wind, and
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scattered over the street surface, thereby causing the streets
to present an untidy appearance.

The so called sprinkling of streets by private contract
has been very unsatisfactory, there being but little judg-
ment exerciséd by the contractors in this work, for, in
many instances, the streets, instead of being sprinkled, are
deluged with water., The remedy for this trouble is to
specify by ordinance, or in contract, the size of meshes to -
be used in the sprinkler for discharging water, so that the
stréets will be sufficiently sprayed to lay the dust. An or-
dinance governing this matter, and compelling the con-

_ tractors to use only such wagons and sprinklers-as should
be approved by the Department of Public Works, was pre-
pared and sent to Councils during the year, but thus far
no definite action has been taken upon it.

It would be a great convenience to all business houses,

" as well as those who have occasion to drive upon the streets,
if Councils would appropriate a sufficient sum to provide
for the removal of snow from the streets in the business
centre of the city. Allowing it to remain on the streets,
it quickly becomes ice' through continual thawing and
freezing, and forms hillocks of ice which are not only dis-
agreeable but dangerous to those driving; furthermore,
Wﬁile the snow and ice are on the streets they cannot be
properly cleaned, and the dirt accumulates, and, after a
continuous thaw, the streets present a filthy appearance
until such time as they can be cleaned.

The following is a statement in detail of the operations
of the Bureau of Street Cleaning during the year 1897,
also the totals for the years 1895 -and 1896:



Total Work during the Year 1897.

CLEANED, REMOVED,
N}:&ber
of Com-
DISTRICTS.
NoMBER OF LoADs. gllfiﬁt:d‘;‘
. Market |, Snow || Number g
Squares. Inlets. | Crossings. ‘Ha" el ifrom Fire|| of Dead
ouses. ugs. || Animals. .
Dirt. Ashes, Garbage.
First 276,817 | 104,966 42,050 1 | 2260 1,892 39,541 127,314 28,050 331
SCCODA ..ecvumeervvnnes eeremnems coseenren| 296,318 111,900 45,954 1,20 2,721 1,992 46,446 109,720 31,191 878
Third 178,826 42,299 16,100 254 1,050 1,447 13,909 97,228 21,152 228 a? R
FOUrth.ouu.voeeveesvsesennscsnnssrennens| 364,515 122,248 38,242 |eeverrverre 329 2,067 99,046 207,656 46,741 537
Fifth 175,65) 48,975 50,541 [evrvies | 418 1,498 18179 | 126,410 85,740 424
Sixth 21,140 15,843 3,08) 1,205 ||cverennenns| 1155 uvrensieenneens 3
Totals, 1897....cerres crnsrenne 1,313,770 448,932 196,267 1,920 7,983 9,796 228,276 668,358 162,874 2,401
Totals, 1898..uureeerrrreerenene| L178,757 | 476,851 163,152 1,5% | 10034 || 10815 | 235,681 625,228 | 162,729 3,218
Totals, 1895....r.cvreunnn. S 881,664 | 553,501 307,738 1546 | 24525 || 10205 | 285866 | 620,065 | 136513 | 5028

The total expenses of the Bureau of Street Cleaning for the year 1897 were $866,402,62,
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Bureau of Surveys.

The amount and importance of the work of the Bureau
of Surveys can be gathered from the report of the Chief
Engineer, of which this report is necessarily a brief ex-
tract. _ .

The expenditures of the Bureau of Surveys during the
past year were $2,827,790.27, of which $2,582,519.61
was expended for permanent improvements. The receipts
of the Bureau from all $ources were $145,085.58.

Main Sewers.—As no appropriation was made until late
in the year for the construction of main sewers, and as all
such sewers previously authorized had been completed, no
work of this character was done.

Councils by ordinance, approved November 4th, 1897,
authorized the construction of four main sewers, and trans-
ferred from other items to the main sewer item a sufficient
sum of money to cover the cost of their construction. Pro-
posals for the work of construction were received on No-
vember 16, 1897, the work promptly placed under con-
tract and the contractors ordered to proceed with it at once.

It is a source of regret that Councils have not provided
more liberally for the construction of main sewers. Build-
~ ing operations in various sections of the city have been
very active, improvements have been pushed far beyond
the line which, a few years ago, marked the division be-
tween the city and farms, but these improvements must be
halted, unless adequate means for drainage are provided.

Main sewers are urgently needed in the southern part
of the City, in the First and Twenty-sixth Wards; also
in the wards west of the Schuylkill river and in the north-
eastern section of the City. To build the main sewers
listed for construction—all of which are necessary for the
health and proper development of the City—will require
an appropriation of at least $2,000,000.

The needs for the following systems were all referred to
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in previous reports, and under the personal supervision
of the Chief Engineer of Bureau of Surveys, plans for
their extension have been prepared, and are only awaiting
the necessary legislation in order to enable us to commence
work. . ) '

Aramingo Canal System. The main stems of this sys-
tem have been practically completed and are in active
service. The outlet of the sewer in Aramingo Canal at
Norris Street should be extended from the present ter-
minus to the bulkhead line of the Delaware River. Pro-
vision is made for this extension in the proposed loan, and
the work will be commenced as soon as the necessary legis- .
lation is enacted. ,

‘Wingohocking System.—This systemshould be extended
to Mt. Airy, in order to provide proper drainage for this
section of the city, which is rapidly improving. The con-
struction of the main branch north .of Eighteenth street
and Fisher’s Lane, is absolutely necessary, as the increase
in sewage makes the condition of the East branch of the
‘Wingohocking Creek worse each year. The sewer should
also be extended from its present terminus near Eleventh
street to Fifth street.

Frankford Intercepting System.—In my previous report
I called attention to the importance of providing a proper
system of drainage for the district of Frankford. Plans
for the drainage of this entire section have been prepared,
with a view to giving permanent relief and to provide for
efficient disposdl of the sewage. The work will be expen-
sive, but the money so used will result in a rapid develop-
ment and important improvements in this section of the
city—consequently, bringing adequate return for the out-
lay.

Intercepting System.—The extension of the many stems
of the intercepting system in territory tributary to it, is
more important than ever, and is emphasized by the recent
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agitation of the pollution of the water supply taken from
the Schuylkill River.

In several sections of the Manayunk district there are
numerous streets which discharge their surface drainage
into old water courses and thence into the Schuylkill River.
This matter has been taken up by the Bureau of Health,
and an ordinance to authorize the extension of the inter-
- cepting sewers through various streets was prepared by the
Bureau of Surveys and sent to Councils over a year ago.
The matter is still in the hands of Councils’ Committee,
awaiting an appropriation.

Plans for the extension of other main intercepting sys-
tems have been prepared, and their construction is of an
importance that should not be underestimated. They are
referred to in detail in the report of the Chief Engineer.

Cohocksink System.—The reconstruction of the Co-
hocksink Sewer on Randolph street, was continued to a
point north of Oxford street, joining a section that had
been previously reconstructed. During the past year two
breaks occurred in the old Cohocksink Sewer, one on Mont-
gomery avenue, west of Darien street, and another on
Eleventh street, south of Diamond street. No serious
damage was caused by either break, and prompt repairs
were made. Breaks in this old sewer are frequent, and the
Department will utilize the money appropriated for repairs
to main sewers in 1898, in reconstructing such sections of
this sewer as are known to be in poor condition. '

Branch Sewers.—During the year 25.20 miles of branch
gewers were constructed by the city, and under private
contract 6.16 miles. Eight contractd were made for the
construction and reconstruction-of inlets, not included in
sewer contracts, under which 643 inlets were built or re-
built, 4,664.52 feet of granite curbing placed, and 9,162
feet of lateral sewer connections built.

Bridges.—As stated in my previous report, an appro-
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priation of $400,000 was made in December, 1896, for the
construction of the Gray’s Ferry Bridge across the Schuyl-
kill River. No other bridges were authorized during 1897.

The city is rapidly growing, and demands are constantly
made for better facilities for communicating between built
up sections. There are a number of important bridges for
which there has been a popular demand for some time;
these bridges should be built at once, but in the absence
of appropriation the Department has been unable to satisfy
the demand, consequently the list of urgent bridges in-
creases yearly

‘While the amount set aside in the proposed loan for the
construction of bridges will complete several important im-
provements, it will require an annual appropriation of
large sums to meet the requirements of the city’s develop-
ment. Bridges absolutely necessary and which should be
constructed at once would require an expenditure of more
than $2,000,000.

During the year Bridge street draw-bndge over Frank-
ford Creek, in the Twenty-third and Twenty-fifth Wards,
was completed. This is the only draw-bridge in the City
operated by electricity.

Gray’s Ferry Bridge over the Schuylkill River in the
Twenty-sixth and Twenty-seventh Wards.—Work on this
long discussed and much desired structure has been begun
under plans approved by the proper authorities. Proposals
for the masonry substructure were received July 20th,
1897, and the contract awarded to the Jutte and Foley Co.,
for the sum of $235,733.04. The contract was promptly
executed, and notice to begin work was issued to take effect
August 16th 1897, time for completion as per contract, ten
months; limit of contract, $250,000. At the date of this
report (January 3d, 1898) about 33 per cent. of the total
work included in the contract for the masonry substruc-
t%'re has been completed. The superstructure will be of
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steel, and the bridge and approaches will be 1,910 feet
long, extending from near Thirty-sixth street on the East
side of the Schuylkill River, to the intersection of Forty-
seventh street and Gray’s Ferry road, on the west
side; and the estimated cost of the whole structure is
$475,000.

Pennsylvania Avenue Subway.—In the history of the
abolishment of dangerous grade crossings in our great
cities, there has probably been no work of such magnitude,
or covering so many engineering difficulties, as that of
lowering the tracks of the Philadelphia and Reading Rail-
way on Pennsylvania avenue, in the proposed subway and
tunnel.

Immediately upon the passage of the ordinance of Coun-
cils authorizing the construction of the work, by which
seventeen dangerous grade crossings are to be abolished
and the entrance to Fairomunt Park relieved of many ob-
jectionable features, Mr. George S. Webster, Chief En-
gineer of Bureau of Surveys, with his assistants, began the
preparation of the necessary plans to carry out the work;
and within a few months the Department received bids and
placed under contract the entire system of sewers required
to drain the depression made by lowering the tracks some
twenty-five feet below their present level. None of the
former sewers were of a sufficient depth to meet the new
conditions and entirely new sewers had to be constructed.

The entire sewerage system has been completed, and em-
braces more than three and a half (3%) miles of sewers,
generally from twenty (20) to forty (40) feet beneath the
surface of the street.

At the time the plans for the sewers were prepared, the
work of preparing the detail plans for the construction of
. the subway and tunnel, and making the connections to the
various industrial establishments, was begun, and pushed

3
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rapidly. Separate studies were required of each connec-
tion, in order to secure a satisfactory and economical ar-
rangement.

After the prearation of all general and detail drawings
and specifications, proposals for the greater part of' the
work were received on May 12th, 1896, contracts awarded,
and the work was actively begun in the month of August,
1896, and has been vigorously prosecuted. '

Substantial progress has been made on the construction,
and the magnitude of the work can best be understood by
reference to the following figures: :

Total earth and rock excavation..... 438,475 cubic yards.
Total masonry laid................. 111,132 cubic yards.
Temporary track laid.............. 7Y, miles. -

Average number of men employed by contractors. 575

The summary of the work is as follows:

The temporary track system completed on Hamilton and
Callowhill streets, and on Pennsylvania avenue, from
Tenth to Twenty-fifth streets; temporary tracks on north
side of Pennsylvania avenue in progress; temporary
freight sheds completed.

The retaining walls are for the most part completed;
underpinning, except on Thirteenth street, completed;
north tunnel wall completed; south tunnel wall about one-
half completed; -bridge abutments west of Thirteenth
street completed,with three exceptions, two of which are
almost finished; core removed between Thirteenth and
Fifteenth streets, except under tracks on Pennsylvania ave-
nue, and east half of Broad street.

The report of the Chief Engineer gives detailed and
interesting descriptions of the work planned, and of its
progress under the contracts already made.

Delaware and Schuylkill rivers:—Contracts Nos. 8 and
4, for improving the channel of the Schuylkill river, and
which were in force at the beginning of the year, were
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proceeded with, but owing to several delays caused by ac-
cidents to machinery of the contractors, the amount of
work dones was not so great as might have been desired.
The contractors have now placed additional machinery
upon'the site, and it is expected that the work under these
two contracts will be completed in the early part of the
year 1898.

‘Work under the several contracts for dredging in the
Delaware River has proceeded satisfactorily. Large quan-
tities of materials, consisting of rock, mud and sand have
been removed, and it is expected that all the work of
dredging now under contract, will be completed in the
autumn of 1898.

The completion of this work will give a free and un-
interrupted channel six hundred feet wide and twenty-
six feet deep at mean low water, from the harbor of Phila-
delphia to the sea.

Widening of Delaware avenue and extension of City
piers—The City appropriated to the Delaware avenue im-
provement, the sum of $1,500,000. The Board of Di-
rectors of City Trusts, in order to combine with the City
in this improvement set aside the sum of $650,000 for
the purpose, and entered into an agreement with the City
to pay this sum on City contracts for bulkhead, sewers
and other underground structures.

The plans for the work being completed, and approved
by the proper authorities, proposals, after public adver-
tisement, were received August 19, 1897, and the con-

. tracts promptly awarded as follows: Contract No. 7, con-
sists of the construction of the bulkhead between Vine
and South streets. Contract No. 5, embraces the sewers
on Delaware avenue, between Market and Vine streets,
and on Market street. Contract No. 6, embraces the sewers
on Delaware avenue and adjacent streets, between Market
and South streets.
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Notice to begin work on the bulkhead, was issued to
the contractor on September 22d, and on the sewers, on
October 6, 1897. The work was promptly started, and
is progressing satisfactorily, and when completed, will give
to the City an avenue one hundred and fifty feet in width,
between Vine and South streets, and will greatly facilitate
the commerce and business interests of the City.

Plans were prepared for the widening and extension
©of the piers at Chestnut street and Arch street. The
work was advertised for, and proposals received Novem-
ber 1, 1897, and contracts awarded promptly. For the
extension of the pier at Race street, a new application
has been made, and it is now in the hands of the Com-
mittee of the Board of Port Wardens.

Plans are now being prepared for buildings enclosing
the decks of the Arch and Chestnut streets peirs, and it
is the intention of the Department, to construct a pavilion
on the outer end of the upper deck of the Chestnut street
pier.

Testing Laboratory: A number of improvements have

been added to the laboratory during the past year, and
more work was accomplished than during any previous
year. :
Numerous tests have been made of stone, brick, asphalt
and other construction materials, either in the laboratory
or under the supervision of this branch of the service.
All cement used in the Department is tested for fineness,
time of setting, specific gravity, expansion, tensile strength,
both neat, and with standard sand.

The importance of the tests made by this branch of
the City service has been fully demonstrated, and its use-
fullness can be greatly extended by the introduction of
additional apparatus.

The Board of Surveyors and Regulators, consisting of
the Chief Engineer and the thirteen District Surveyors,
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held thirty meetings during the year, six of which were
road day meetings, at which 182 plans were acted upon.
Four hundred and ninety-two references from the Survey
Committee were received, acted upon, and reported back
to Committee. Thirty-eight plans showing changes in
street railways were approved, and 144 revisions of the
City plan confirmed.

During the year, the Board has completed the revision
and changing of street names. No less than 1,800 names
were changed or adjusted, which work was performed by
the various ward sub-committees, and finally, after nu-
merous meetings of the full Board, the changes were ap-
proved February 23, 1897.

Objections by citizens were made to the change in name
of some streets, but nearly all of the objections have been
overcome by subsequent ordinances restoring the old names
or altering new ones to 125 streets, a small percentage of
the total.

District Surveyors—The following is a summary of the
receipts and expenditures of the District Surveyors for
the year 1897, and in totals for the years 1895 and 1896:



Summary of Receipts and Expénses of District Surveyors.

zwmqoam.gww,..ll)istrict.

[ i
o S

Cosh | waebdor | otal ExpeNses. B;lggge Profit to the
Surveyors. Receipts, | forthe | Credit. . tothe | Cityin |Increase. Decrease.
Thomas Daly .......| 85855 81| 86,406 75| $12,262 56 83000 00| 5,180 20| 81,827 61 $10016 9, 82,245 63| 7,208 41|.revcrenrc| $4957 78
Chas. W. Close......| 6,201 79| 5794 63| 11,096 42| 5,000 00| 6300 04| 1,200 79| 10,599 79| 1396 63| 1,069 57 $327 06
Wm. C. Cranmer....| 6,010 97| 9,573 46| 15,584 43) 3,000 00 9,160 94| 2,014 92| 14,184 86| 1,399 57 4,830 47..oooveicens | 8,439 90
Frits Bloch..... 4164 57| 854107 12,705 64 3,000 00 6,189 96| 1,610 04| 10,800 00] 1905 64| 6,076 60f..ooccvrurenns| 4,170 96
Walter Brinton. 10,988 36| 8,950 34| 19947 70| 3,000 00| 7,555 98| 2,344 02| 12,000 00| 7,047 70| 6916 02 131 68
Joseph Mercer.......| 10,266 11| 9,669 58 19,935 69| 3,000 00| 8339 91| 2,600 09| 13910 00 5995 69| 19,859 66/...rrees cone| 13,863 97
Wm. K. Carlile 5,038 39| 6,350 95| 11,389 34| 3,000 00| 4620 20| 1,539 35 9,168 65 2,220 69 8,015 67)uverrrccerrs| 794 98
C. A. Sundstrom 832233 14242 06| 176130 3,000 00 10,699 92| 2499 51| 16,199 23{ 136516 1,708 00| 338 84
Jos. C. Wagter......| 875198 1137472 20129 70 3,000 00| 11,164 00| 1,836 (0| 16,000 0\ 4129 70| 4,925 68l | 795 08
Tno. H. Webster,Jr.| 7,94 97| 9189 47) 17,084 41| 3,000 00 7,793 25| 2,877 03| 1367028 341416 5,815 81 ........ 2461 15
Jos, Johnson.........| 16934 11| 10,122 68 27,056 79| 3,000 00| 9464 63| 2,335 37 14800 0 | 12,256 79| 8,318 75! 3,908 04
J.H. Gillingbam....| 10,193 28 13847 20| 24,040 57| 3,000 00| 9,259 9| 1539 33| 13799 w! 1024128 7478 43| 2,762 85
H. M. Fuller... 1,85 31| 5692 64) 17,5:7 95| 3,000 00| 854162 25535 | 14,095 12] 3452 83| 7,693 75 4,210 92
Total ......... | $107,510 98| $119,764 64| $227,275 62{$39,000 00| §104,207 75| 826,876 40| $170,174 15| 857,101 47, $85,006 32| $7,129 63| 885,034 48
Total 1893......... 122,830 79| 132,830 47| 255,670 26| 39,000 00| 108,633 98| 23,020 96| 170,663 94| 85,006 32| 126,026 05| 4,894 03| 46,813 76
Total 1895........| 151,081 45| 152,693 71| 303,775 16| 39,000 00| 112,816 53| 25,032 58| 176,849 11| 126,926 05| 202,527 17| 7,236 76 82,887 88

8¢
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Registry Division.
The following is a comparative summary of the opera-
tions of the Registry Division of the Bureau of Surveys
during the years 1895, 1896 and 1897:

1895. 1896. 1897,

Number of certificates registered owners issued.... 13,620 13,770 12,700

Number issued for use of the Law Department... 498 569 732
Receipts from certificates of registered owners............... $3,381 00 | $3,432 50 | $3.173 00
Number of original lots plotted 13,103 13,269 14,319
Number of transfers registered 26,978 29,026 30,848
Number of plans made for use of City Departments,

BUT@AUS, @tCuu.eursicssressemsanrereice coreee soorsosanssesssnss sessanes 805 494 481

Number of examinativns of registry plan books made,
DY the DUDIIC...veuerseverseersereseummnerssserssassessensessesssssessenes 30,490 | 35673 | 36,737

39,680 | 42,600 | 43,108

Number of descriptions of property filed for registry......

Number of titles perfectedan e nitensiiieisccsiissensieninans 2,215 2,560 2,516
Number of certificates of legal opening of streets issued
to Bureaus, etc. 2,794 3,141 2,945

Numwber of certificates of registered owners in muniei-
pal lien cases tor Law Department........c.ovee vosascssraccans 2,854 2,177 2,356

In the matter of renewing worn out registry plan books,
good results have been accomplished, but not what the
necessities of the case require. Of equal importance with
the renewal of plan books, is the remewal of worn out
topographical sectional plans of the City. Owing to the
inadequacy of the force, no men could be placed upon
this work until the month of September—consequently
but few plans have been renewed.

The rapidity with which these plans and books are wear-
ing out, is due to the increased use (about fifty per cent.
in the past ten years); and as they are wearing out faster
than renewal takes place, the public good warrants an
increase in the force engaged upon this work.

The following tables give a comparative summary of the
operations of the Bureau of Surveys, in the active con-



40

struction of work; also, the receipts and expenditures dur-
ing the years 1895, 1896 and 1897:

Comparative Summary of Main, Branch and Private Sewers,
and Bridges built during the years 1895, 1896 and 1897.

1895, 1896. 1897.
- T .
No. | oo | wo. Hoewr | xo. | Hnewr
!
Bridges ......... 16 b6 s 2 i
Intercepting sewer (section)........... 5 9,865 ‘ ......... ORI IO
Intercepting sewer connections ' 2 5,990 1 413
MAiD SEWETS.cuceumesmesssesmmssaresasrorens oo 22| 25012 i 2 ! 12,671 [cvormenss[sesrsrscssruine
Branch sewers. 328 | 224,693 ;294 l 116,633 | 200 183,072
Private sewer 109 59,181 94 | 44,611 96 82,576
SubWay SEWerS.......ccurmessesinsnsseirene 5 ; 4 2,328
Delaware AVeNUe SEWETIS....ueee.cevssen lrovvsnnse|seretneeesions]vereeres sossssnensenes \ 1 360
| -
Total l 485 | *332,637 | 398 ' $179,905 | 304 , 1168,749

* 1895 equal to 62.97 miles, 1896 equal to 34.07 miles.

1 1897 equal to 31.94 miles.

Comparative Statement of Work upen Bridges during the

Years 1895, 1896, 1897.

1895. | 1896, 1897.

FiniShed..... coccvreeeieerenrssnaressonsieesee sarsnessossesonssassest sensns sovsaanss 16 6
J27-7- 1 RO 5 1
Authorized .. 1 1
PIANNEA..u.ce. ciicirrinstsorressneasenens sosssosssessrssmsinsssesisassessassssnses 8 8 11
Comparative Statement ot Receipts.
l Receipt:
Receipts eceIpts | o
Year. p of District | Total, Decrease.
of Bureau. Surveyors.
1895 $62,585 17 | $151,081 45 | $213,666 62
1896. 58,558 70 | 122,839 79 | 181,398 49 | $32,268 13
1897 37,574 67 | 107,510 98 | 145,085 58 36,312 91
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Comparative Statement of Expenditures.

; 18°5. ‘ 1896, 1897,
Current exp i $246,404 34 | $2145951 48 | $245,270 66
For extensi ’ 1,610,347 65 | 896,641 45 | 2,582,519 61

TOtBl.euvensrsereremsesssssssssrasssssaesserens | $1,856,751 99 1 $1,142,592 93 | $2,827,790 27

Bureaw of Water.

The total receipts of the Bureaun of Water from =2ll
sources in 1897, were $2,971,357.52, as compared with
the preceding year of $2,879,133.26, an increase of $92,-
224.26. The expenditures during the past year both for
permanent improvements and cost of maintenance were
$1,665,153.21. The excess of receipts over all expendi-
tures, or the net revenue from this branch of the City
service was $1,306,204.31.

The total number of gallons of water pumped was
95,667,466,871. The average daily pumpage was 262,
102,616 gallons, an increase of 22,513,457 gallons daily
over that of the previous year.

One of the notable features of the reports of this Bu-
reau, is the increase in the quantity of water pumped.
Compared with the report of ten years ago, we have the
following:

Total pumpage Capita per day.
gallons. gallons.
B 95,667,466,871 187
1887 . ceeeeenncnsncanccsoonns 32,426,779,765 89
Increase....oceveveecsnncons 63,240,687,106 98

The average daily consumption during the year 1897,
calculated upon an estimated population of 1,385,734, is
187 gallons per capita, per day, an increase over 1887,
as shown in the above table, of 98 gallons per capita
per day, or an increase of more than 100 per cent. in
ten years.
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No one will pretend to believe that this represents water
actually consumed for either household or manufacturing
purposes, but on the contrary we are forced to the belief
that it indicates a wasteful and extravagant use of water.
As stated in my previous report, the waste of water is a
municipal sin; a remedy for this evil can certainly be
found, and Councils should give the matter immediate
consideration, and by proper legislation, put the Depart-
ment in a position to keep the use of water within reason-
able bounds. Unless some action is taken at an early
day to restrict the waste of water, it will be practically
impossible to keep up the daily supply in time of greatest
consumption.

During the year, the relining of the Queen Lane and
new Roxborough Reservoirs was completed, and. both
these reservoirs are now in service. The appropriation
for this work was made prior to 1897.

The other reservoirs of the City have been kept in good
repair. The dam at Fairmount received some temporary
repairs, but it will very soon require additional repairs
of a more extensvie and permanent character. Repairs
have been made at Fairmount and other pumping stations,
as far as the funds available would permit.

The report of Frank L. Hand, General Superintendent
{Appendix B), which accompanies the report of the Chief
of Bureau of Water, refers in detail to all repairs made,
and also enumerates the requirements of the several pump-
ing stations, to place them in proper condition to meet the
demands made upon them. .

The distribution system has been improved by the laying
of 30.6 miles of distributing mains, making an agrregate
of 1,242.7 miles of water pipe now in use.

The construction of the Pennsylvania Avenue Subway,
necessitated the lowering of several of our large distri-
buting mains, so as to carry them under the Subway.
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This work was done without inconvenience to the public
and in a most satisfactory manner. :

No appropriation was made to the Bureau of Water
by Councils during the past year, either for extensions
or permanent improvements—consequently but little work,
other than a few minor repairs, has been accomplished.
The efficiency of this important branch of the municipal
service is handicapped by the lack of sufficient appropria-
toins to make the required repairs to the boilers and ma-
chinery of the several pumping stations, and to provide
additional pumping facilities to meet the increasing de-
mands made upon some of our stations.

At the date of this report—January 3, 1898—Belmont -
Pumping Station is in a critical condition. The flue sys-
tem is in a precarious state, and liable to collapse at any
moment. Should this occur, all the pumps at this station
would be thrown out of service for several weeks, and in
thirty-six hours all that section of the City west of the
Schuylkill river would be without water.

The boilers at this station are in need of repairs, but
as they are all required to run the pumps, their services
cannot be dispensed with for a longer time than a day
or two, and even for that period, only one can be spared
at a time. It is imperative that some action be taken at
once to provide for additional boilers, boiler house and
stack at this station, as under existing conditions it will
be impossible for the Department to meet the increasing
demands which will be made upon this overworked station
during 1898.

At this writing I have prepared, and will forward to
you with the request that you transmit the same to Coun-
cils, a communication calling the attention of those bodies
to the condition of affairs at Belmont, Queen Lane and
Roxborough Pumping Stations, also at Belmont and Rox-
borough Auxiliary Stations, requesting that they make
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sufficient appropriation to cover the cost of some urgent
and necessary repairs to the present machinery, and also
to provide better facilities at these stations in order to
meet the pressing demands made upon them; and it is to
be hoped that for the efficiency of the service, they will
give the matter immediate attention and make the appro-
priation asked for.

Of the several schemes presented by private corpora-
tions for a future water supply, none seemed to have met
with favor except that of the Schuylkill Valley Water
Co. The bill of this company is now pending before the
upper branch of the municipal legislature.

The City of Philadelphia should always hold absolute
control over its water supply, and resist any and every
scheme which seeks to put this essential public function
in the hands of a private concern.

A plentiful and pure water supply is essential, and the
necessity for an intelligent and prompt decision upon this
important subject, is imperative. The question of a new
source of water supply has received careful consideration,
and the Department is prepared, and can, within any
reasonable time, present a comprehensive plan for a future
supply for the City. But the fact that it would take years
of time, and the expenditure of very large sums of money
to bring us a new supply, has forced me to the conclusion
that filtration, which could be easily and economically
introduced at once, is the proper method to adopt under
present conditions, for the purification of the water sup-
plied to our citizens.

The Loan Bill now pending before Councils, and which
provides $3,700,000 for the improvement of our water
supply, should be taken up at the earliest possible moment,
and pressed to passage in both branches of Councils. If
this is dome, it will place in the hands of the Department,
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the means for the betterment of the water supply of our
City.

As no appropriations were made during the past year
to meet the recommendations suggested in my previous
report, for the improvement of this branch of the public
service, the conditions remain the same as they were a
year ago, except that they are more urgent, owing to the
increasing demands made upon the service.

I therefore again renew the recommendations made in
my report for 1896, and urge that some action be taken
at once to provide for the following:

A new reservoir for West Philadelphia District.

Belmont Pumping Station—Eight new boilers, boiler
house and stack. This is imperative for the reasons pie-
viously stated in this report.

A new engine house for the No. 4 Worthington pump
at this station. At present it has only a temporary cover-
ing of boards to protect it from the weather.

New 3,000,000 gallon pump at the Belmont High
Service Statoin. The engine at this station was constructed
over thirty years ago, and is required to be run night and
day throughout the entire year; owing to its age, it is in
a precarious condition, and should it for any reason be
thrown out of service, the district supplied by it will be
deprived of water.

Queen Lane Pumping Station.—A new 48-inch pump-
ing main from this station to the Queen Lane Reservoir.
The four engines at this station are required to deliver
water through one 48-inch main to the reservoir. This
increases both the pressure on the pumps, and the cost
of pumpage, and should this main for any reason be thrown
out of service, we would be compelled to supply the dis-
trict now cared for by this station, by direct pumpage
‘from the Spring Garden Pumping Station, thus erippling
our facilities for keeping the East Park Reservoir full.
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Coal shed and tunnel.—A1l the coal used at this station,
we are compelled to haul from the Wissahickon Station,
on the Philadelphia and Reading Railway, at a cost of
25 cents per ton, and this extra expense to the City, dur-
ing the year 1897, amounted to $7,563. This extra cost
could be saved annually in the expenditures of this station,
if proper facilities were provided for the delivery of coal.

Relocation of the suction mains from the river to the
Queen Lane Pumping Station. A recent examination of
the pumps at this station, reveals the fact that there are
fractures in each of the 12 pump chambers, and the break-
ing of these parts is due largely to the admission of air
into the suction mains, causing severe strain to be brought
upon the pumps and the pumping main. I would there-
fore urge that these pipes be laid at a lower level.

Roxborough Pumping Station.—The section of the City
supplied with water from this station, has outgrown the
supply, and additional facilities are required to meet the
increasing demands for water, to wit, a new 10,000,000
gallon triple expansion pump, eight new boilers, boiler
house and stack.

A new 5,000,000 gallon pump at the high service sta-
tion. The same condition exists at this high service sta-
tion as at the auxiliary station at Belmont, and provision
should be made at once to relieve the overworked engine,
and to meet any emergency which may arise.

Spring Garden Pumping Station.—Additional storage
capacity for coal should be provided at this station.

Fairmount Pumping Station.—A portion of the roof
covering the wheel house at this station is in a deplorable

. conditon, leaking at every rainfall. It should be repaired
at once, in order to protect the machinery housed therein.

A new reservoir to connect with the Wentz Farm Reser-
voir, to aid in furnishing an adequate supply of water
to the northeastern section of the City.
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Additional large distributing mains should be laid in
various parts of the City, in order to meet the increasing
demand for water.

All the above, and many minor needs, are absolutely
necessary, and it is important that money should be pro-
vided for the work.

The following tables give the number and types of
engines, the locations and capacities of reservoirs, and a
comparative summary of the operations of the Bureau of
‘Water; also, receipts and expend1tures for the years 1895,
1896 and 1897:
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Statement of the Number and Type of Engines and their
Several Aggregate Capacities at the Various Stations.

ngine

ber of en
or turbine,

PUMPING STATION.

goated num-

Desi

TYPE OF ENGINE.

n million
gallons perday.

ity i

Designed capac-

Total.

b
W OO 033t

Compound Rotary......... e
Simpson’s Compound Rotary
Marine Compound Rotary....
Worthington Duplex....
Gaskill ........ esetansess

Worthington Duplex..........::
« P

15,000,000
30,000,000
30,000,000

L

20,000,000
20,000,000
20,000,000
20,000,000

170,000,000

80,000,000

e OO DD =

5,000,000
5,000,000
8,000,000 |
20,000,000

38,000,000

00

Wortbington..
Snow....

2,000,000
500,000

2.500,000

Roxbo‘rough...........

«“

OB =t

Southwark
Wonhingtou Duplex..
. “

12,000,000
5,000,000
7,500,000

24,500,000

!
Roxborough Auxiliary... 1

Worthington........... o vee oue

5,000,000

5,000,000

M“t Al‘x;y......

OB it

Davidson.
«

Knowles

1,060,000
1,000,400
1,000,000

3,000,000

-Chestnut Hill....
“ “

B0

250,000
500,000

750,000

Franl‘{ford....................

O DD -

«

S ——

Marine Compound Rotary. ..
Corliss Compound Rotary.....
Southwark Rotary..........cee..

10,000,000
10,000,000
22,000,000

42,000,000

New House.....cceoeees
“ “ e

Fairmount,
© 00T 0O

Tuﬂ:iine Whe:ele
‘ .

33,290,000

terases

399,040,000




Statement of the Location, Date of Completion, Elevation, and Capacily of the City’s Reservoiss.

Height
Date of Caparcity
Name of Reservoir. Location. Cowpletion, ab]());teug}fy in gallons,
Reservoir No. L...cceieiencen. 1815]
u o R — ) 1821
Fairmount. “ « 4 Section Lo East Fairmount Park. :g; 94 feet. 26,350,000
“ “ 1836
“ “ g, 1816
Section 1.ceeeecesseceonsans. 1852
Lehigh....... < Section 2........ . | Sixth and Lehigh avenue.. {land 114 28,910,000
Section 3........ ) 1871 .
Spring Garden + eeeeens| Twenty-sixth and Master streets...... 1844 120 “ 12,950,000
Corinthian Corinthian avenue and Poplar street. 1852 120 « 37,341,400
tion 1 1887 62,738,000
East Park...< Section 2. East Fairmount Park.............. 1888 133 ¢ 3' 6,100,000
Section 1839 319,180,000
Queen Lane go‘:{tt]l,‘ Bgﬁin Thirty-third street and Queen lane........ rerrertssteeenee sus ane s 1894 238 « { %2?:%&308
Frankford...... . wwe.| Oxford Turnpike and Comly street . 1877 167 ¢ 86,045,000
Belmont..... . West Fairmount Park......... 1870 212 ¢ 89,758,000
Mount Airy veresses senae Allen’s lane and Mower street, Germantown.... 1871 363 4,546,000
.. Roxborough...... . Ridge and Shawmont av. 1866 366 ¢ 1,838,000
New Roxborough {g‘:ﬂl‘: g::;g Port Royal avenue and AnD Street.... ...eeeeesseerverscssvnnmeseenners| 1893 414 ;é;:gg'ggg
Manatawna tanks—2 Manatawna and Rudge avenues........cceeeene 1878 442 “ 107,000
Chestnut Hill tank...... Hartwell avenue and Chestnut Hill Railroad, Chestnut Hill..... 1860 481 52,000
Belmont Stand Pipe. West Fairwouat 'ark 1895 ;148 ¢ 106,000
Roxborough Stand Pipe..... ., Port Royal avenue and Ann street... .......... eesasnenen 1895 | 490 « 106,00
t

Total

1,417,860,400

6V
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Comparative Statement of Pumpage for the Years 1895, 1896

and 1897 .
Pumpage.
[ 1895. 1896. 1897.

Gallons, Gallons. Gallons,

Pumped to reservoirs 78,775,849,104 | 87,693,642,529 95,667,466,871
Equal to gallons pumped 10 feet high| 132,010,954,195 | 161,776,711,713 | 187,371,927,217

Nore.—The “pumped to reservoir,” ete., includes
1,668,275,750 gallons of repumpage to higher levels at
Mt. Airy, Roxborough and Belmont Auxiliary Stations.
This deducted from the total pumped, gives 93,999,191,121
gallons as the total consumption.

The cost of pumpage is calculated on the total pumpage,
and the consumption per capita on the smaller quantity.

1895. 1896. 1897,
Gallons. Gallons. Gallons.
Pumped by water-power........... eoesesnes 7,587,193,211 8,959,846,128 7,590,276,532
Pumped by Steam-power......c.erereneene 71,188,655,893 | 78,733,796,401 |  88,077,190,339
Largest quantity pumped in 24 hours, 258,838,527 286,955,648 319,216,876
Smallest quantity pumped in 24 hours. 133,916,719 72,143,883 261,009,818
Averag;e corﬁump— I
s tion in galls. per ncrease
‘ég:gﬁpgf;]g capita per day, es- | Increase of | per capita Cost pe
v | timatingthepop- | perday. |1000,000 gallons
ear, ulation at* pumﬁed 100 ft.
igh.
Gallons. Gallons. Gallons. Gallons.
1895 213,202,777 160.3 6,381,670,823 2.2 3.69
1896 235,596,614 1725 8,409,347,349 122 8.43
1897 257,632,030 187 7,770,830,162 133 3.16
* 1895—1,329,957 estimated.

1896—1 367 815 estimated.
189:—1 385 734 estimated.

The cost of pumping one million gallons lifted one
hundred feet high was $3.16, or 27 cents less than in the

previous year.

About eight per cent. of the total pumpage was by water-power, the turbine wheels
using. .2 ’7 708,295,960 gallons.
To pump.. 17 593 276, 532

von.




A Comparative Statement of the Total Pipe Laid and of other Work done during the Years 1895,
1896 and 1897.

PIPE LAID.
*P1PE FIRE HYDRANTS PLACED SUBSTITUTFD FOR
RELAID. IN POSITION. DEFECTIVE HYDRANTS.
Fire New
YEAR. EQuaAL TO. Hydrants | Water At-
in use. |tachments.
FEET. ; - |
|
! I
Miles.  Feet. Feet. |NewStyle|Old Style.| Total. 'New Style[Old Style., Total.
. - ! ‘
1893.cueessrscansocnre-srssssorionses 209,295 39 8,375 31,053 902 oo [! 902 379 4 ' 383 10,038 10,410
! i
1896....... 196,839 37 ! 1479 71,189 732 ! 1 | 733 384 6 ’ 390 l 10,624 7,860
i '
1897 ccrienneiierecmrnenensencessones 161,810 30 3,410 45,902 566 | ....... ..] 566 256 4 | 260 ’ 11,101 7,618
| i

Total pipe lald, 1,242 miles, 3,711 linear fuct.

* Adds nothing to feet in ground.

—
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Comparative Statement of Receipts and Expenditures for the
years 1895, 1896, and 1897.

Receipts.

1895. 1896, 1897,

$2,367,057 60 $2,441,583 95 $2,528,008 69

“ ¢ fractional rent... 166,713 87 193,684 38 181,248 87
“ “  water pipes.....ee.. reesaseias 161,285 14 131,602 69 142,217 77
“ “  City Solicitor's office....... 46,994 07 43,806 52 53,517 84
“ ‘¢ penalties....eciiiiiiiinne 87,498 56 36,417 98 35,184 08
“ “  delinquent rent............. 28,920 75 19,132 75 19,559 00
“ ¢ Chief Engineer’s office... 11,676 44 4,875 91 38,564 08
«  «  searches 5,539 25 5,633 50 5243 25
“ ¢ delinquent penalties....... 4,171 49 2,295 58 2,813 94

$2,829,857 17 $2,879,133 26 | $2,971,857 52

Expenditures.
!
1885. ' 1886, 1897,
’ i
CUTTENt EXPENSES. .urrererrssreressses ases .| $1,509,902 97 | $1,307,696 40 ’ $1,354,642 90
FOr @XtENSIONS.eevenrreremserersensarseeassenesions 387,322 28 517,914 49 | 310,510 31
TOtALu.ververererernerrnnssnseserennnneenes| 81,897,225 20 | $1,825,610 89 | $1,666,158 21

Director’s Office.

The work of the Director’s Office, incident to the cur-
rent business, has been conducted with regularity, and
all matters of whatever nature have received prompt at-
tention, and I desire to commend the Chief Clerk, and
his assistants, for the careful and satisfactory manner in
which the multitudinous duties of the office have been
performed.
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The following is a comparzitive statement of the expen-
‘ditures of the Director’s Office during the years 1895,
1896 and 1897:

Item. 1895. 1896, 1897.
1 SAlATIE8.cceeieeirreeaereeniianeeeneesseesnrsareaneas $17,790 00 | $18,690 00 | $20,195 00
2 Keep 0f DOTses....ueveiieneicceisnreninecenvannns 487 50 750 00 1,400 00
3 Printing, stati y, ete. 2,499 74 2,318 38 2,543 81
4 Expenses attending investigation of fil-
tration 421 50
i —
I Total...uvers vevreseriresessnnssiassssonsasanes $20,777 24 | $21,758 38 | $24,560 34

Receipts and Expenditures.—The appropriations, expen-
ditures and receipts of the Department for the year 1897,
are set out in the following table in details by Bureaus,
and also in totals for the years 1895 and 1896:
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As the suggestions and recommendations, made a year
ago have not been met, either by appropriation or legis-
lative action, they are here repeated.

I would respectfully urge that more liberal appropria-
tions be made, both for maintenance and permanent im-
provements.

Highways—An ordinance should be passed requiring
all owners of property to have six-inch granite curb set
upon all streets hereafter, prior to paving or repaving.

More liberal appropriation for the substitution of granite
curved curbing in place of the old fashioned square cor-
ners. The importance of larger appropriations for the
maintenance of macadam roads; also for repairing and
painting bridges. .

The necessity of an appropriation for repaving with im-
proved pavement, streets not occupied by passenger rail-
way tracks; also for the repaving of tramway streets.

Street Cleaning.—The importance of an ordinance pro-
viding an appropriation for the removal of snow from
streets in the business centre of the City.

That legislation be obtained authorizing the Department
to award contracts for the cleaning of streets and the
collection and disposal of garbage, for a period of three
or five years.

Surveys.—The importance of liberal appropriations for
the extension of the main and intercepting sewer systems,
and for the construction of bridges. Both these works
are of paramount importance, and should receive the im-
mediate attention of Councils.

‘Water.—The necessity of immediate action upon a plan

for the future water supply of the City.
 Liberal appropriations for the extension and repairs to
the several pumping stations and reservoirs.

Laying additoinal large mains for the improvement of
the system of distribution.
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Extension of the water supply system to I'ox Chase.

All of the suggestions herein stated, are for the im-
provement of the public service, and their importance re-
quire that early action be taken upon them.

Appropriations, 1898.

The following is an abstract from the ordinance making
an appropriation to this Department for the year 1898,
with a statement of balances available from previous years
for work ordered and for which contracts are executed:

Annual
Bureaus, Afg};x;o}{)eri;;;zn A"agzlbalgcﬁom Total,
1808 previous years,
Director's OfficE...uumemeecereeenaeeeenerenees $24,707 00 |.cvurererrerevnenianan. $24,707 00
City Ice Boats.....coesvviesieeniseivenrerennanes 32,400 U0 |.ceevinrnrreiiniennnnn. 32,400 00
Highways... 1,090,474 62 $294,329 06 ) 1,334,803 68
Lighting. 275,980 10 |.iveverrinnniiiernnnan i 275,980 00
Street Cleaning........ -eveveeeriereeerersnenne 909,583 00 |verererrirerriererannens i 909,583 00
BUTVEYS.ciiiuieiiiireniseressinasineascorsnannenns 621,260 00 4,298,662 69 4,919,942 69
Water 1,068,843 40 69,588 52 1,138,431 92
Total $1.023,198 02 |  $4,662,600 27 $8,385,798 29

In concluding this report, I desire to mention the
hearty co-operation of the Chiefs of the several Bureaus,
and their fidelity, in the discharge of their responsible
duties; and to thank you for the confidence and assistance
you have always given me.

Very truly yours,
THOMAS M. THOMPSON,
Director.
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ANNUAL REPORT

OF THE

BUREAU OF WATER

For the year 1897.

Eleventh Annual Report of the Bureau of Water.

Ninety-sixth Annual Report of Operations Connected with
the City Water Supply.

. Philadelphia, January 26, 1898.

Tuomas M. Tnowmrsow, Esa.,
Director, Dept. of Public Works. ‘

Sir:—The water service of this City is in critical con-
dition.

Between continued starvation on the one hand, and
enormously increasing waste on the other, it is made to
appear, as stated in your report of 7th October last, that
“we are compelled to negotiate with corporations and in-
“dividuals, to secure for the citizens of Philadelphia a
“pure and abundant supply of water.”

As a matter of fact the City holds in her own hands
the key to the solutioni of her water problem.

As stated in my report to you of 25th September last:

“The City has, at its doors, an ample supply of water for
“the freest possible use of all our citizens, for at least
“a generation or two to come, and our present machinery,
“with the possible exception of our distribution system,
“will be ample for handling it for years to come.

6
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“All we need is means for preventing waste, and means
“for filtering the water.

“Given these, and the present supply is -all that can be
“desired, both as to quality and as to quantity.

“Both of these objects can be secured at a cost not ex-
“ceeding, perhaps, ten million dollars total, and the needed
“improvement can be made gradually, defraying the ex-
“pense out of the surplus earnings of this Bureau, which
“now amount to about one million dollars* annually.

“To launch out into contracts with private corporations,
“hinding the City to the annual payment of millions of
“dollars for fifty years, for facilities which the City does
“not want, would, therefore, appear absolutely inexcu-
“sable.”

Increase of Consumption.

The following table and diagram show how enormously
our consumption of water has increased, amounting, in
1897, to 215 gallons per head per day, more than half
of which was wasted.

Daily consumption

of water.
¢ Gallons.
Year, Population.}  Total. PerCapita.
1860.1uceciaacrascorersssoceasssoesstsssassannnnsiossnreanassossasenies 565,529 20,398,198 36
1870 674,022 36,62,625 54
1880.seveens ereuerensersanamacasasens teresesissaessrees aetes sesnsanas 847,170 57,693,719 68
1890 sreeetattettsiseattanantitertetatirarannsassnataes 1,016,964 137,736,703 132
1897 ceuienierennnrtntnecatensnnntatstaiesssernennassnnaeassasssnserane 1,200,000 237,500,000 215

* The excess of earnings over current expenses, from 1892 to 1896 inclusive, averaged
$1,169,356 per annum. For 1897, it was about §1,560,000,

4 The populations used in the table and diagram for the years 1860, 1870, 1880 and 1899
are those given by the U. 8. Census, and that for 1897 is estimated from the census data.
The figures thus obtained for the population are lower than those generally used in
previous reports and in other portions of this report.
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AVERAGE CONSUMPTION OF WATER, PHILADELPHIA.®

Continued Starvation.

In its efforts to grapple with the rapidly increasing con-
sumption of water, the Bureau, although earning annu-
ally, for the City, about a millions dollars net above its
expenses, has been and still is handicapped by thie refusal
of all appropriations for extensions and improvements,
except for repair of reservoirs, as witness the followin
statement; :

* To avoid danger of exaggeration, the dotted line showing the estimated increase of
consumption between 1897 and 1920 is projected in the same direction as the line between
1890 and 1+97, although the rest of the diagram shows that the rate of increase ir<elf
increases. The dotted line therefore represents & conservative estimate ; and, as pointed
out in my report for 1895, such estimates are dangerous. The dotted line must, there-
fore, be taken with this reservation. It is owing to the insufficicney of such estimates
that the increases in our reservotr capacity,advocated some years ago as promising
relief from our troubles, have failed to bring that relief.
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FOR EXTENSIONS AND IMPROVEMENTS OTHER THAN REPAIRS OF

RESERVOIRS.
Yeur. Estimates. Appropriations.
18U6ucereerereenersnennesansssanssonsonsone $2,835,150 $1,000%
18T vurvesssensensensaneareresaresensseseesamstassssesrasssssnssasnestion srses 3,321,750 0
| 11 S, eosnet e iensnssrnenes esransnsessinmnistssesen eee 8,863,750 0

As a consequence of this, and of the increasing waste
of water, the consumption has again overtaken our pump-
ing capacity; and there will, almost certainly, be a shortage
of water at many points during the coming year.

Increasing Waste.

In my first annual report (that for 1895) I said: “I
“regard the diminution of waste as the first and most press-
“ing duty of this Bureau.”

At that time the principal apparent evils resulting from
waste of water were the annually recurring fear of water
famine, the necessity of pumping almost continuously and
without regard to the condition of the river, continual
demands for money to build and operate new machinery
and new reservoirs for pumping and storing wasted water,
and the almost prohibitory cost of any comprehensive
scheme for the improvement of the supply.

Now, however, by reason of our continued and increased
waste of water, the City is threatened with the loss of
control of her water works.

The Remeds Y.

The remedy is simple. The waste must be stopped by
making it to the interest of each consumer to avoid waste,
at the same time encouraging him to the fullest and freest
use of water. This can be done by the general introduc-
tion of water meters.

# For the purchase of telephones. Owing to fear of infringement of patents, the
telephones were not purchased; and the appropriation merged. -
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Meters will injure those, and those only, who are now
taking more than they pay for, shifting the burden upon
the community.

Householders can take all the water they want for the
most liberal domestic use and for every luxury except
waste, and yet reduce their bills below the present schedule
charges,* which necessarily saddle the careful and con-
scientious with the wastefulness of the careless and un-
principled. :

The general introduction of meters would, therefore,
undoubtedly reduce the revenues, as well as the expenses,
of the Bureau of Water, but this, even if it resulted in
a decrease of net earnings, would be a matter of small
moment when compared with the City’s loss of the control
of her water supply. :

In my report for 1895, I, said:

“The aim of the Bureau should be, not to show a profit
“upon its transactions, but to furnish plenty of good water
“at the lowest possible cost to the community.

“Acting upon this view, the introduction of meters
“should be governed, not by a desire to increase the City’s
“revenue from water furnished, but, first, to decrease the
“Citys’ expenditure by cutting off a waste which, under

* See accompanying table, showing the results obtained from meters placed, experi-
mentally, upon twenty residences in different parts of the city. Four of these resi-
dences averaged 149 gallons per head per day ; and one took as much as 181 gallons. The
remaining sixteen averaged only 33 gallons per head per day, but they paid for the
wastefulness of their fellow-citizens.

~The photograph shows the rates at which hydrants waste water. The one leaking 60
drops per minute lost about 5 gallons per day. That running full head lost 2,357 gallons
per day.

The temptation to undue restriction in the use of water is removed by the minimum
charge. Nothing is saved by reducing one’s consumption below the point corresponding
to the minimum charge,

It is a mistake to suppose that water wasted contributes to the cleanliness of the city
or of its sewers. To exert any cleansing effect upon the sewers, the water must be
carried into and through them at much higher velocities than that of the water which
is now allowed to waste through them,
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“the present circumstances, appears little short of crim-
“inal, and thus enabling the Bureau to furnish to all a
“plentiful supply with the means now at hand, and second,
“to substitute a just, scientific, common-sense method of
“doing business in place of that which we have inherited
“from the earliest water-works practice, a method which
“would be ludicrous by reason of its clumsiness, were it
“not for the serious injustice which it involves.”

It is often urged that meters would work hardship to
manufacturers, whom the City should seek to encourage.
The present meter rate of 80 cents per 1,000 cubic fect,
or 4 cents per 1,000 gallons, is just about what it costs
the City to furnish the water; but, if it is considered ad-
visable to give water to any or to all manufacturers at
less than cost, the City can do this as well with meters
as without them.

Tt is safe to say that the general introduction of meters
would, without in the slightest curtailing anyone’s free
use of water, reduce our consumption one half, solely by
cutting off utterly unprofitable and defenceless waste. It
would thus practically double the capacity of our present
works, giving plenty of water for all.

It would cut in two the cost of the installation and
operation of filter plants or that of bringing water from a
distance. Even without the introduction of any means
for purifying the water, it would at once improve the
quality of that furnished through our mains; for we could
then more safely cease pumping during-seasons of muddy
or coal-polluted water, and give the water in the reservoirs
a longer time for subsidence.

The minimum flow of the Schuylkill would once more
exceed our maximum draft upon it, our annual conflict
with the Schuylkill Navigation Company would be avoided,
and the spectre of the City’s acquisition of that Company’s
properties would be once more suppressed.
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" Finally, the improvement and development of the sup-

ply would be brought well within the City’s own means.

In my report for 1896 I submitted, as Appendix L, an
ordinance providing for and regulating the use of water
meters. The main provisions of this ordinance were:

(1.) The metering of all manufacturing establishments
and other large consumers.

(2.) The metering of residences upon application of
the owners.

(8.) The metering of residences without the consent of
the owners in cases of waste.

The passage of this ordinance, with the necessary appro-
priations, would solve the water problem.

What To Do.

In brief, the situation imperatively demands:

1st. Restriction of waste.

2d. Purification of the water.

3d. Increase of our pumpage from the Delaware within
or near the City limits.

I give waste-restriction the first place because it belongs
there. No competent manufacturer would apply costly
processes of improvement to needlessly wasted material.

* Under the loan bill recently authorized by Councils and
approved by the people, $3,700,000 are subject to appro-
priation by Councils, “for extension, filtration and im-
provement of the water supply,” with the provision that
one million dollars of this amount “shall be applied to
“increase and improve the water supply of that portion of
tke City of Philadelphia lying west of the Schuylkill
river.” This nearly covers the amount ($3,863,750) of
our estimate for extensions and improvements for 1898,
(Appendix G) which includes one million dollars for the
improvement of the West Philadelphia supply. The
difference, and the cost of a filter plant on the Delaware
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side, will be covered by less than half the Bureau’s esti-
mated net earnings in 1898.

What To Do First.

For the immediate future I urge the improvement of
the West Philadelphia supply, the filtration of all the
water now pumped from the Delaware, and the other ex-
tensions and improvements mentioned in our estimate.

West Philadelphia.

To bring the improvement of the West Philadelphia
supply within reasonable limits of cost, it is necessary to
meter the supplies of that district. If this is done, and if
the boiler capacity of the station is made equal to the
capacity of the pumps, the present pumping station, the
present mains, and, I believe, the present reservoir, will
be found ample for the needs of the district, and the filtra-
tion of the reduced quantity of water demanded will be
brought within the means provided in the loan bill.

Before this plan was matured, a new reservoir appeared
as a necessity, and provision for it was made in our esti-
mates; but in view of the present greatly preferable plan,
the construction of a new reservoir involves merely an
expenditure of money without adequate return, and must
indefinitely postpone any material improvement in the
quality of the water furnished to West Philadelphia; for
such a reservoir as can be built for any reasonable pro-
portion of the funds available will make little or no ap-
preciable improvement in the water furnished.

Besides, it would be two or three years before a new
reservoir could be put in service.

In a letter of December 17, 1897, to Mr. J. Warner
Goheen, Chairman of Committee of West Philadelphia
Councilmen, I suggested the laying of a main, to connect
the Queen Lane and Belmont Pumping Stations, not as
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a regular means of supply from either district to the other,
~ but as a measure to be used only in case of emergency.

Filtration of Delaware Supply. '

Our pumpage from the Delaware is but about fifteen
million gallons per day. For this capacity a “sand” filter
plant could probably be constructed for $300,000 or less.

As our policy should be to increase our pumpage from
the Delaware, in order to relieve the drain upon the Schuyl-
kill, the question of metering the Delaware supply might
be held in abeyance until the result of metering that of
‘West Philadelphia has demonstrated to the public the
benefits of the system; for a filtering plant, of proper ca-
pacity for the present Delaware pumpage, would be of
about the right size for a metered supply to twice the
present population.

Report on Filtration.

On August 30th I submitted, at your request, a report
on filtration, embracing descriptions of the more important
systems, with accounts of many existing plants. The con-
clusions reached may be summed up as follows:

“I believe it to be absolutely necessary for each munieci-
“pality to work out its own salvation, with fear and tremb-
“ling, in this matter. Visits to existing plants, study of
“their results and examination of the filtered waters yielded
“by them, are most useful in increasing our general in-
“formation on the subject, but they cannot take the place
“of actual experiment, on a working scale, and under our
“own conditions. A method which may do very well for
“one city or for one portion of our works, may be found
“extremely expensive in operation, if not, indeed, abso-
“lutely unsuitable, in another. Samples of other waters,
“passed through a given filter, throw but little light upon
“what we might expect as the result of passing the Schuyl-
“kill or Delaware water through the same filter here.
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“And, indeed, the behavior of a filter, as respects its

“chemical or bacteriological efficiency, is but a portion of

“what we have to determine before we can make a proper
“selection. Economy of operation, under our conditions,
“the necessity of providing settling basins, and the general
“suitability of a system to our own existing work and to
“the several and widely different members of them—these,
“and many other points, must be very carefully consid-
“ered and digested before we can properly design a sys-
“tem of filtration for our water supply.

“The proper plan of procedure is, as you have always
“urged, to begin with some one district. Let Councils
“grant to this Bureau, say for the year 1898, its own
“surplus earnings for that year, or about one million dol-
“lars, to be expended, upon your plans and in accordance
“with your judgment, for the improvement of the supply
“of West Philadelphia, or of some other district, if one
“can be found in more urgent need of improvement. The
“experience gained by such an experiment (for whatever
“we first do in the matter of filtration will of necessity
“be an experiment, no matter upon how grand and costly
“a scale) will be of the utmost value to us in designing
“and constructing the works for the improvement of the
“supply in the remaining districts.”

Proposed Changes of System. A
The propositions which have been prominently before

Councils during 1897, looking to changes in our system

of water supply, may be briefly summarized and grouped,
as follows:

.,

A. From the Delaware River.

Philadelphia Water Supply Co.—Company to take water

from the Delaware above Trenton, filter it, bring it to

the City through two conduits, and deliver it to the City
reservoirs and distributing mains.
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Palmyra Filtrated Water Co.—Company to make an
excavation on the New Jersey shore of the Delaware river,
opposite our Frankford pumping station, to collect water
in it from the river, and bring it across the river in a
submerged main to the pumping station.

B. From the Schuylkill.

Schuylkill Valley Water Co.—Company to construct
dams in the Schuylkill below Reading, filter the impounded
water, bring it through a conduit and deliver it to the
City’s pumping stations. Company to construct, also, a
filter and a new reservoir for the Delaware supply.

Aqueduct from above Norristown. City to build im-
pounding dams and bring the water through a conduit
to the reservoirs.

Schuylkill Navigation Co.—City to acquire control of
the properties and franchises of the company.

- The several ordinances respecting the Schuylkill Navi-
gation differ chiefly in the method of compensation to the
company.

(a.) The company’s proposition:

City to remit so much of the company’s Pennsylvania
avenue Subway obligations as shall be agreed upon with
~ the Mayor; the Mayor to surrender all bonds and securities.

(b.)Earnings of Bureau, for ten years, to be appropriated
to Bureau, to be expended as follows:

5 per cent. for maintenance, operation, extension and
improvement. A

104 per cent. for construction of filters.

144 per cent. to Schuylkill Navigation Co.

(c.) Philadelphia Water and Filter Co. City to pay
company $375,000 per annum, for fifty years, maintain-
ing, operating, and (if desired) modifying the works of
the Navigation Co. during that time, at the end of which
the works become the property of the City.
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C. From Other Sources.

Artesian Wells. Messrs. John J. Schadt and Wm. IL
Taylor, Jr., to submit a plan for furnishing an adequate
supply of pure water from a source “within the City’s
limits or with a radius of two miles from the City limits.”
I understand that Messrs. Schadt and Taylor contemplate
a supply from artesian wells.

D. Purification of Erxisting Supplies.

Philadelphia Sanitation Co. Company to erect here
filtration plants, similar to that erected by it for the puri-
fication of sewage, at Reading, Pa.

(a.) City to purchase the plants outright.

(b.) Company to operate the works for fifty years, on
rcyalty, after which the works become the property of
the City.

Electric Rectifying and Refining Co. Company to
purify the water by the Pridham electrozone process.

In my report of September 25, already quoted, and
published by vou as an appendix to your report of Octo-
ber 7th on Water Supply and Filtration, I have discussed,
at some length, several of these propositions.

As a whole, they are mischievous, as diverting effort
from the one thing needful.

The propositions of the Philadelphia Sanitation Co.
and of the Electric Rectifying and Refining Co., looking
to the purification of the present supplies, should be un-
hesitatingly condemned because they commit the City to
the wholesale adoption of untried and almost unknown
methods.

The remaining propositions involve a change in the
source of supply. Most of them involve heavy expendi-
tures for which there is no occasion.

The proposition of the Philadelphia Water Supply Co.,
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while leaving to the City the task of distributing the water,
relieves it (for a comsideration) of the cost of pumpage,
but all the others, while they exact from the City heavy
payments (amounting, in some cases, to more than half
the gross income of the Bureau), yet leave the City charged
with the cost.of pumping and distributing the water, as at
present. These operations would have to proceed at the
City’s expense, practically as if no change had been made.

Philadelphia Water Supply Co.

With the exception of a sketch indicating the proposed
lines of the company’s conduits through the City, and a
plan, prepared by outside parties for a filter plant and,
I believe, since abandoned, no plans of this company’s
proposed works have been submitted.

The scheme is not only unnecessary, but also enormously
expensive, costing the City, during the fifty years of the
lease, probably between one and two hundred million
dollars, after which the City must either purchase the
works or renew the lease for another fifty years, “and so
on thereafter at the end of each period.” As pointed out
in my report of September 25th, the ordinance abounds
in provisions unfavorable to the City.

Palmyra Filtrated Water Company.

If, as this company is understood to claim, its proposed
excavation on the New Jersey bank of the Delaware will
be filled, not with river water, as provided in the com-
pany’s ordinance, but with subsoil water from the interior
of New Jersey, if this water is found to flow in sufficient
quantity and to be sufficiently superior to what we can
obtain by filtering the Delaware water, and if there are
no legal difficulties in the way, negotiations might prop-
erly be made for the supply of a moderate fixed quantity
at a proper rate and for a limited time; the construction



76

of the works to be at the company’s risk, and any increase
in the amount taken to be optional with the City.

Schuylkill Valley Water Co.

This scheme is equally unnecessary with that of the
Philadelphia Water Supply Co., and scarcely less costly,
except that at the end of fifty years the works (which
then will be of but little if any value) become City prop-
erty without further payment.

In my report of September 25th I called your attention
to many mischievous provisions in the ordinance submitted
by this company; and in my report of December 29th,
after a careful study of some of the plans submitted, I
mentioned the following objections to the scheme from an
engineering standpoint.

The damages involved in the flooding of the adjacent
country by the proposed dams would probably be found
prohibitory by the company; but, even if the dams were
built, the 18,000 million gallons storage provided would
be insufficient to sustain the proposed draft of 400
million gallons per day (a draft which, at our present
rate of increase, will be reached by 1915); while the cross-
sections of the proposed pools are so shallow that, even
during normal years, the drawing down of their levels in
summer would leave them in most objectionable condition,
wide stretches of previously submerged country being ex-
posed to the sun or covered with but a few inches of water.

The defects of the proposed storage system would alone
suffice to condemn the scheme, even if the City required
anything of the sort.

Schuylkill Navigation Company.
If, as I have urged, we turn to the near-by Delaware for
further extensions of our pumpage system, and especially
it we properly restrict the wasting of water, we have no
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need of the properties and franchises of the Navigation
Company; for the present minimum flow of the Schuylkill
is ample for our needs and luxuries, barring the luxury of
waste.

If, however, we are to go on wasting water as at present,
these properties and franchises will be, in one sense, of still
less value, owing to their inadequacy. By 1915 we shall be
requiring 400 million gallons per day from the Schuylkill;
and, if the 18,000 million gallons storage, proposed by the
Schuylkill Valley Water Co., is insufficient for such a
draft, how hopelessly inadequate will be the 4,000 or
£,000 million gallons storage capacity of the Navigation
Company’s pools.

The navigation is practically defunct. The railway
company, lessee, has already abandoned the Susquehanna
navigation and it is safe to say that, were it not for the
possibility of negotiations with the City, the Schuylkill
navigation would speedly follow suit. Even if the sys-
tem were offered to the City free of charge, I seriously
doubt whether the advantages accruing would offset the
cxpense of keeping it in order.

Aqueduct from above Norristown.

This proposition aims to keep the control of the water
supply within the City’s hands; but it involves a large ex-
pense without compensating advantages. I know of mno
sites in the vicinity of Norristown, for impounding dams
from which a sufficient suply of water could be brought
by gravity into our existing reservoirs.

Artesian Wells.

A number of small towns in the vicinity of the City
are notw supplied by artesian wells, and it may be of ad-
vantage to resort to such wells for the supply of some

-

[}
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of our far outlying districts, but I know of no good reason
why the City itself should not sink and control them.

Pollution.

In spite of the intercepting sewer, much pollution enters
the Schuylkill and the Delaware through surface drainage
and otherwise. As reported in my letters of October 5th
and November 20th, the canal at Manayunk, flowing, as
it does, between banks lined with cotton, woolen and paper
mills, and dwellings of the poorer class inhabited by Hun-
garian and other foreign laboring people of most uncleanly
habits, is a notable source of offence of this kind; and
measures should at once be taken to secure a thorough
and effective police control of this neighborhood, as well
as of all others contributing to the pollution of the stream.

Beyond the city limits, the aid of the State Board of
Health should be invoked.

On the afternoon of November 16th, through an over-
flushing of the intercepting sewer, near the mouth of the
Wissahickon, a large body of sewage was discharged into
the creek, whence it flowed into the Schuylkill, passing |
the intake of our Queen Lane Pumping Station, a few
hundred yards below.

Immediately upon learning this fact, about 4 P. M.,
T stopped the pumps at Queen Lane, and later, those at
Spring Garden and Fairmount stations; and these all re-
mained idle until the next afternoon, when Mr. Eastwick,
Assistant Chemist of the Board of Health, reported that
a sample of water, taken at Spring Garden station early
in the morning, and afterward analysed, showed no worse
than the river water frequently does after floods.

In the meantime, Mr. Edwin F. Smith, Superintendent
Reading Railway Co., had, at my request, let down a large
and Engineer of the Canal Division, Philadelphia and
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body of water from Flat Rock pool, for the purpose of
flushing out the Fairmount pool.

Early in the morning of the 17th, and hours before
pumpage was resumed, the river presented its normal
appearance. :

The records of the Bureau of Health show a large in-
crease in the number of cases of typhoid fever in the dis-
trict supplied from the Queen Lane station, beginning a
week or two after this overflow; but the number afterward
decreased, and during the present month, with no repeti-
tion of the accident, it has again increased, and to much
higher figures than before.

To prevent similar accident in future, I respectfully
urged, in my letter of November 18th, the closing of the
outlets in the intercepting sewer, through which such over-
flows may otherwise take place.

In November last, the residents of Germantown com-
plained of a strong taste and odor in the water furnished
them. Many of the reports represented the taste and
odor as resembling those of carbolic acid. As the water
came from the new Roxborough reservoir, which had just
been relined with asphalt, it was at first thought that the
lining might account for the trouble; but samples of water
teken directly from the relined basin were tried and found
free from marked taste or odor. There was no possible
connection between this trouble and the overflushing of
the intercepting sewer at Wissahickon on November 16th,
for the water complained of was drawn from the pool
above that into which the overflow took place.

All our efforts, aided by the officials of the Bureau of
Health and by Mr. George C. Whipple, Director of the
Mount Prospect Biological Laboratory, Brooklyn, who
kindly spent a day, with Dr. Pease, Assistant Bacterio-
logist, Bureau of Health, in investigating the matter, failed
to determine definitely the cause of this trouble.
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Analyses.

Although the Bureau of Water has no chemical or
bacteriological laboratory or force of its own, it has, dur-
ing 1897, carried on several lines of investigation with the
aid of the Bureau of Health, drawing freely upon the
valuable services of Dr. Herbert D. Pease, First Assistant
under Dr. A. C. Abbott, Chief of the Bacteriological Di-
vision, and Mr. J. H. Eastwick, Assistant to Mr. W. C.
Robinson, Jr., Chemist. Mr. Eastwick has devoted all of
his time to analyses of water.

The principal work inaugurated was that of a series of
semi-weekly chemical and bacteriological examinations of
samples of the Schuylkill water, taken at the Spring
Garden pumping station, where more than half of the
City’s entire supply is taken. The object is to determine

how the character of the water is affected, from time to .

time, by seasonal and other changes. The results are
piotted, together with the rainfall and the depths of water
i: the river.

Among the special investigations made was a series of
analyses to determine the relative purity of the Wissa-
hickon, near its mouth, and of the Schuylkill at Queen
Lane pumping station. At the same time stream gaugings
are being made by employees of the Bureau; the object
being to ascertain whether it is worth while to lay a main
from the Wissahicken to the Queen Lane pumping sta-
tion for its partial supply, as suggested by Mr. Jacob J.
Seeds, member of Common Council from the Twenty-
second Ward.

Mr. Eastwick has also made three series of examinations
ot waters taken from the Schuylkill at points above Read-
ing, in order to study the changes which there take place
by reason of the commingling of the acid waters from the
anthracite mining regions with the calcareous waters of
Maiden creek and of the limestone belt.
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With a laboratory, properly manned and equipped, many
other useful and important lines of investigation could be
carried on; such as investigations of the Delaware water,
the relative purity of the water of both rivers at different
points (to aid in the proper location of intakes), the loca-
tion of points of contamination and the charcter of the
impurities sent into the streams, the effect of sedimenta-
tion in our reservoirs, ete., ete.
It is greatly to be hoped, therefore, that at least the
facilities thus far granted may remain at our disposal.

Pumping Stations.

The report of the General Superintendent, Appendix B,
forcibly shows how starvation affects our pumping sta-
tions. Everywhere the record is one of faithful and in-
telligent effort and eternal vigilance, on the part of the
Superintendent and of the engineers at the stations, in
order to get the best possible results in spite of insuffi-
ciency of means.

At Fairmount one of the two large wheelhouses has
been, for years,* in a condition so disgraceful that for
decency’s sake, we have been obliged to keep it closed to
the public, and the engines are rusting from the rain which
percolates through the roof; while the forebay (which, un-
fortunately, we cannot hide) is equally an eye-sore. Dur-
ing the year it attracted the attention of the health authori-
ties. - .

At Spring Garden (where more water is pumped than
at all the other stations combined) the forebay is in scarcely
more presentable condition than at Fairmount; and our
largest and best engines are wasting coal for want of proper
boiler capacity. A

At Belmont we are forced to pump without intermis-

* In his report for 1889 Mr. John L. Ogden, then Chief of the Bureau, said: “ The
roouf over the mound-dam wheel-house leaks badly.”
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sion, whatever may be the state of the river; and yet the
boiler service is altogether insufficient and in pitiable con-
dition, liable to collapse that will throw the entire system
out of service and deprive the district of water; and the
largest, newest and best’ engine is protected only by a rude
house of boards, erected over it in 1894-5 by employees
of the Bureau in default of means to provide a proper
house, for which plans were prepared in our drafting room
years ago. }

At Queen Lane (our newest and finest station) the four
large new engines have all been fractured, and further
damage to them is hourly threatened by want of means to
re-lay the suction mains, which bring the water from
the river to the pumps. From the pumps all the
water goes to the reservoir through a single main,
seriously increasing the pressure upon both main and
pumps and endangering the whole system; and, the station
being still unprovided with proper means for storing and
handling coal (although designs for a coal-handling sys-
tem were designed years ago), the coal used has to be hauled
by carts, adding over $7,000 per year to the cost of
pumpage.

At Roxborough the boilers are in scarcely less deplora-
ble conditon than those at Belmont, while the engines are
in much worse condition. At this station it is all we can
do to keep pace with the consumption; so that, while the
relining of the new reservoir was completed months ago,
we have not yet been able to fill it. '

Belmont and Roxborough high-service stations are pro-
vided, each, with an old engine, which had formerly done
.duty elsewhere and which must be kept going night and
day, year in and year out, with no chance for repairs. An
accident to this single engine would throw the system
out of service and deprive the district of water.

This state of affairs at our pumping stations has, for
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the: g'reater part, prevailed during-the last three years, in
spiteof repeated appealsfor themeansnecessary toremedyit.

Reservoirs.

The relining of Queen Lane Reservoir with asphalt, by
the Vulcanite Paving Co., was completed as follows:

South Basin, September 9, 1896.

North Basin, August 16, 1897.

Both basins have since been continually in service, ex-
cept for short intervals when one or the other has been
shut off for the purpose of measuring the height of the
water surface. KEach basin has, since its relining, held
its intended depth of 30 feet; but, at that depth, evi-
dences of leakage appeared, and the depth was reduced.
Iixcept on Queen stret near Thirty-third, and in an ad-
joining meadow (both of which have since been drained by
employees of this Bureau) the leakage caused no incon-
venience. From our observations of the water surface it
appears that with a depth of 20 feet the daily loss in depth
is about one-half inch, at which rate it would require about

" two years for the reservoir to empty itself. With a depth

of 15 feet the daily loss is about one-third inch. Since the
relining, the basins have commonly held between 20 and
25 feet.

The method of relining was that suggested by the con-
tractors in response to your invitation for such suggestions;
and the contractors are under bond to the City, in the
sum of 25 per cent. of the cost of relining, to “maintain
the work in good order, and the basin free from leakage
under a head of 30 feet, to the satisfaction of the Di-
rector, for five years following its acceptance by the Di-
rector, making all repairs and additions which may be
necessary for such maintenance.”

'~ With the exception of a beginning made in the latter
part of 1896, the new reservoir at Roxborough has been
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entirely relined with asphalt during 1897; the north basin
having been finished by the Alcatraz Paving Company
of Pennsylvania, September 25th; and the south basin
by the Vulcanite Paving Company, November 6.

There has since been as much as about 16 feet in the
north and 22 feet in th=> south basin, and thus far there
has been no external evidence of leakage, even in places
which, hitherto, have always been wet when there were
10 feet of water in the reservoir. _

Here, as at Queen Lane Reservoir, the contractors sug-

gested the method of relining, and they are under bonds

for the satisfactory behavior of the work.

Distribution.

The report of Mr. Fuller, Assistant in Charge of Dis-
tribution, Appendix C, is a no less eloquent sermon upon
the text of starvation and waste, than that of Mr. Hand,
General Superintendent.

Mythree annual estimates for new pumping and supply

mains, and the amounts appropriated, have been as follows:

Amount
Fstimate. Approrviated.
FOr 180 it iiiiiiieiiiioniiiinierenneicecsssanseees ssns s s sennee $1,819,150 0
For1l 97....... 2,029,050 0
For 189S......... 1,935,050 0

As a result of this, in connection with waste of water,
we learn, from Mr. Fuller’s report, of growing insufficiency
of supply in important sections of the city, of the throwing
of Fairmount reservoir out of service and of the inability of
the Queen Lane system to perform the functions for which
it was intended.

In spite of the expenditure of $3,500,000* in the ad-
dition of 194 million gallons per day to our pumpage ca-
pacity, 530 million gallons to the capacity of our reser-

* All appropriated prior to 1895.
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voirs, and 15 miles of large maing (additions sufficient, in
themselves, for the supply of all our legitimate needs and
luxuries), our supply is scarcely in better conditon than
before.

Estimate of Cost of Works.

At my request, Mr. John E. Codman, who is stiil rated
as Draughtsman, has prepared an estimate of the first cost
of our existing works with modern machinery, buildings,
etc. From the detailed estimate, given in his report, Ap-
pendix F, it appears that the total amount is approximately
thirty-four million dollars, of this about twenty-four mil-
lion represent mains under ground, while four million are
invested in pumping stations and six million in reservors.

Assistants.

As in my two preceding reports, I gladly bear testimony
to the fidelity and efficiency of my immediate assistants,
ard to the high character of the employees of the Bureau
in general. :

Certain increases of salary have already been repeatedly
recommended, and many of them are such that the city,
in justice to herself, cannot afford to refuse them.

Again, T have to thank you, and the Chairman and mem-
bers of the Water Committee of Councils, for aid and
encouragement in the work.

I remain, sir,
Very respectfully yours,
JOHN C. TRAUTWINE, Jr.,
Chief of Bureau.
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The following appendices accompany this report:

A. Report of Chief Clerk.

B. Report of General Superintendent.

C. Report of Assistant in Charge of Distribution.

D. Report of Superintendent of Construction and Re-
pair Shop.

E. Report of Assistant in Charge of Hydrographic
Work.

F. Report of Chief Draughtsman.,
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APPENDIX A.

REPORT OF CHIEF “CLERK.

BUurReEAU oF WATER.

Philadelphia, January 29, 1898.

Mz. Jorxy C. Travrwing, Jr.,
~ Chief of Bureau.

Dear St :—I have the honor to transmit herewith
tables showing the appropriations and expenditures; re-
ceipts from the operations of the Bureau; receipts, esti-
mates, requirements and amounts rendered available by
appropriation, ete.; comparison of requirements and appro-
priations; and the detailed expenditures of the Bureau for

the year 1897.
Yours respectfully,

J. T. HICKMAN,
Chief Clerk.




Jan., 5

Mar. 11
13
16
17

27
Apr. 13
21

21

21

27

28
May 3
7

8

10

12

18

22

25
June 18
28

29
July 8
16

19
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List of Miscellaneous Receipls for the year 1897.

Robert Higgins...ccouueresersiessoonanens
Robert Higgins......v.eeuseenecsessesmer
Robert Higgins....ouuearesseeiesansnnn
Doyle & DoaK.uueercrecassssrarsosannnes
Joseph B. Atkinson.....................i
Joseph B, AtKinson.....ccvcenssencens
Joseph B, Atkinson........
Joseph B, Atkingon..weeccecrsacecncs
Joseph B. Atkinson......ceesaesersacs

Frank!in Engineering Co.

Redriving ferrule........cee. veeneeannn.
Shutting off water....ccneieieescasnns
Shutting off water...ccuueeeees weneene
Shifting 6-inch pipe....escciccscesans
Redriving ferrule......cocoanneiconssne
Redriving ferrule......ccccvnecevenvonen
Redriving ferrule......ceeceenrescenee.
Redriving ferrule....ccuureeesseeeanne.
Repairing fire hydrant..........cu..

Raising pipe
s PP

Phila. & Reading Railroad Co......
Baltimore & Ohilo Railroad Co.....'
J. Muhr & Bro.......ueeeeieesianenne:
Philadelphia Tattersall.........c..e...
Bureau of Water e ereeeiesicsanne
Union Traction Co..........ccoveuunenes
B. E. Dudley...cccverenenensarsensorocosens
Wetherill & Bro.......ceeruvssamnecsanares
J. W, Harris.nniiciannnnennenn
W. Root
H. M. Harris...coocoevieinnsnnninane

Joseph Perna & Co.uueeecevvsens svaee

Theodore Cooper

) |
John HeVeDeT...uwummeressnssrseseses,

., Rent of farm No. 1....cccceviiviennennee

Repairing standpipe......cccee ceeesnee
Recalking jointS..ceecereeecsesseans
Repailing fire hydrant................
Sale of horse.c.ciuniencscsrseseracsiaaen.
Overdrawn Warrant......c.eeieeennes
Putting in G-inch stop............cu.
Laying 6-inch pipe.......c.ccceeeeennns
Repairing pipe......cveevcvencnnnennnen
Rent of farm No. 2....... esvesersesarees

Rent of farm No. 3.cceveriverccnianas

Shoring up pipe....couceesssesnecnees
Repairing mains......coeecisnnereeiennans

Rent of farm No. 3.ccuevirnrriiiirennnns |

Edward Perry & Co........ccoeeeeeense.; Repairing fire hydrant.........e.eee.
Bureau of Water........c.ccceennveeeeese; OVerdrawn warrant....oeeececseeer
Franklin Sugar Reﬁnery.............; Raising plpe’
E. Webb &Son‘ Repairing fire hydrant....... w...o.
Jos. & J. Madden..... I Repairing mains.........veveeecesenne.
Burnham, Williams & Co............‘ Renewing stoP...eeiesseecrcssocssssanens
Geo. W. Ruch & Co...uueeeviicvnnnnne. i Repaining main....cieeicincenccson
Union Traction Co.....ceeeneene veeee.| Repairing fire hydrant.......ceeeen
H. M. Harris....cceruvererressiirnneeee. ;. Rent of Farm No. Loeeeeeciseneinena.
Henry Snyder“ Rent of SalooD....ceersecessssccsacsas
H. Hathaway & Co‘ Laying 6-inch Pipe....cccceeesereeerees

Board of City Trusts...c..eeeveren. .. Laying 6-inch pipe ....covveevieennne

John M. Hnrriss Rent «f Farm No. 2...cccearerseccocess

83 40
275
6 00

209 95
200
310
575
958
16 97

421 28

1150
663
128

3870

30

19 41
125
988

200 00

100 00

150 €0

25 14
533

78 50

13 12
4an

15 22
129

242 40

30 92
192

20 14

100 00
200 00
307 32
121 06

100 00



Miscellaneous Receipts for the year 1897—Continued.
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Aug.

23
26
26
29
20
25
25
31

Sept. 14

Oct.

17
17
21
21
21
21
21
21
22
22
22
24

8

11
14
15
21
23

Nov. 3

Dec.

23

22
24

2
17
2
31

Allison Mfg. Co....cvceerrerunrencannnnnan Recalking joint .....ccoecenicisnsins 4 40
Wallace & JOnes...cceovvsuneenenienne. wee| Shutting off Water....vcceerieriannenen 435
Wallace & Jones.......ceeuveees eoeeeens| Repairing fire hydrant........ 524
D. P, 8. Nichols.....ccoueee v vonvaerieen Sale of horse......cuuiiereicinsinecsiniaes 17 00
Allison Mfg. Co...vvvvnrercivenirieninans Repairing leak in meter.......ccce.. 425
Robert Higgi BSerreeeeeeeevesenes +eeeeeee| Repairing 6-inch pipe........c.cuueaee 8 03.
Robert Higgins.............. eeeneeeennes| Redriviog ferrule ........ reeeeeecnaas 100
M. &J. B. McHugh...........A .......... brawing and redriving ferrule..... 5 94
Joseph B. Atkinson.......ceeueeeee| Rediiving ferrale.......ovveeciosinn. 175
J. H. Lougheim & Co....ccuuveerennee.| Redriving ferrule....oniinnaicninnnans 300
J. H. Lougheim & Co...coeeeereeeeens. | Repairing main......... resasrene 10 52
Union Traction Co .ueeeemmevesceenees ..| Changing location of stop........i. 38 13
Cnion Traction Co .....cecvvaeieccenees| Renewing stop ceeeeecveennnes 20 29
Union Traction Co ...ccvvevcrncenen ... Changing location of stop.......ec... 16 7C
Union Traction Co ...... ... ... weeees] Renewing stop boX...ucceeeinennnnnns 575
Union Traction Co ...........cevueeee.| Changing location of stop............ 24 20
‘Union Traction €0 .......ceeereen.....| Changing location of stop....... 28 23
Frederick Starke.........ivcceveennnee| REpairing maie weeeeiccciieencianee 17 90
Frederick Starke......... vccoiieeennes Shutting off water............. e 21 13
Frederick Siarke ........................| Replacing pipe ....... vhee vereneen [N 125 65
A. H. & F. H. Lippincott...... ..... “ Repairing service pipe........ccecueu 463
John W, Evans...........................! Curb stop frame and cover........... 160
Quaker City Croquet Club......ueee. ‘ Rent of ground........cecceveceirenvenens 10 00
Daniel McMahon | Shut-off. 3 00
Burrau of Water........ococevvvieeens | OVErdrawn Warrants. ... seeeseeee 372
Gray's Ferry Abattoix;................. Repairing private pipe.....ooereunce. 10 38
Union Traction Co...........cceus ... | Changing location of stop............ 2) 85
D. P. 8. Nichols....... veeesnnes siresesene| Sale Of DOTSC.ceuvieriirvennnnnnenienians 23 4v
John Hevener......ousevnusne eveees | Rent of FArM NO. Bucecviunenenscense 78 50
Rush & Deeham......... - Repairing main.....ccvveeeiiiiinnens 10 92
Union Tractivn Co..vueeneeneee veeen Moving StOP..eiiivrneieeierieaessaesnenes 23 49
Edison Eiectric Light Co.............| Repairing main.........cecereseveenesan 35 97
Bureau of Water.. ........cccee e eneee.| Overdrawn warrant...oveeceeecieens 30
Harrison Bros. & Co.. : Fire connection 200 19
Edison Electric Light Co............. Repairing main.....coeeeeeiceeesnacns 14 71
Henry Snyder. Rent of saloon 200 00
Total RSO

$3,564 08
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Detailed Expenditures of the Bureau for 1897.

Amount Amount Amount Amount
General Appropriation. appropria’d.| expended. | merging. |notmerging
An Ordinance to make an appropria-|
tion to the Bureau of Water, ap-
proved Dec. 31, 1896.. $1,119,654 00
Balance from books of
1896 seeverrersesursiennes . 392,274 42
Increased b{ a nal
appropriations....... 370,700 00
Net appropriation $1,882,628 42
Item 1.—Salaries.............. $303,354 00/
Diminished by tran 6,500 00
Net appropriation to item.... 296,854 00
For Salary of Chief of Bureau 6,000 00|  §6,000 00
Chief clerk... 2,000 00 2,000 00
Assistant clerk.. 1,200 00 1,200 00
Correspondence 900 Ov 900 00
Time clerk. 1,000 0° 1,000 00
720 720 00
4,700 00 4,700 00
3,500 00| 3,500 00
2,000 00 2,000 00
Assistams to C 3,600 00 3,600 00
Pipeinspectorand 2,200 00 2,200 00
Search clerks.. 2,200 00 2,200 00
2,750 00| 2,750 00
1,200 00/ 1,200 00
19,000 00 18,750 01
2,300 00 2,300 00
9,200 00 9,200 00
Clerks to pi YOTS...... 4,800 00 4,795 70
Assistant clerks to pur-
VOYOTSueeriraeeensnnasenanes 4,500 00| 4,043 08
Hyvdrant inspectors...... 7,050 00 5,640 00
General foremen........... 6,634 00 6,129 16
Foreman of repairs...... 3,900 0 3,900 00
Superintendent of Sho; 1,500 00 1,500 00
Clerk to superintend-
ent of shop...ccoeenniens 900 00 900 00
‘Watchman (offices and
T3 C) MO 6,075 00 6,015 72
Storekeepers.......... ...... 1,400 00 1,400 00
Foreman machinist...... 1,500 00 1,500 00
Foreman bricklayer..... 1,100 00/ . 1,100 00
Foreman carpenter...... 1,000 00 1,000 00
Foreman stonemason... 900 00 875 00
Foreman painter......... 900 00 900 CO
Foreman rigger.. 900 00
Foreman laborer. 840 00 840 00
Janitor main office, 720 00 720 00
Lineman................ 1,000 0 1,000 00
Telephone operators.. 1,100 00 1,100 00
Electrician ............ 1,200 €0 1,200 00
General storekeeper..... 1,000 00 1,000 00
Yard keeper, Fourth
District.ececuciicnnnees 915 00 915 00
SALARIES AT PUMPING STATIONS,
Fairmount, engineers, oilers, &c........ 14,310 00/ 14,258 27
Spring Garden, engineers, oilers, &c..]| 79,300 00| 78,109 81
Belmont, engineers, oilers, &ec............ 19,800 00
Belmont Auxiliary, engineers, oilers, 24,178 46

&e. 4,750 00
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Detailed Expenditures of the Bureau for 1897.

General Appropriation.

Amount
appropria’d

Amount
expended.,

Amount
merging.

Amount
not merging

Item 1,—Continued.
Queen Lane, engineers, oilers, &c......
Roxborough engineers, oxlers, &e......
Roxborough Auxiliary, engineers
oilers, &C...cceeur cereen. .
Mt Airy. engineers, oﬂels, &C.uvrnrireen
Chestnut Hill, engineers, oilers, &c....
Frankford, engmeers, ollers,&e

Total

$25,154 51
21,816 68
3,070 00

1,500 00
16,523 00

$296,198 90

$655 10

Item 2.—For general squhes includ-
ing fuel, oil, and small |
stores... cesens. $200,000 00

Increased y tional
appropriation .......e.. 195,070 00

Net appropriation to item.................
Deficiencies of 1896:
Co

. 84
. 25871 38

Coal......

Chandlery

$395,000 00

COAL FOR SHOP AND OFFICES.

4 tons bituminous at $3.09........ $l2 36
5 tons stove at $5.28.......
7 tons stove at ¥5.53....
9 tons stove at $5.20................. 46 80
47.11 tons bituminous at $3.13. 147 55
42.01 tons stove at $4.79........... 201 55
29 tons pea at $2.77.i0v0ieerrenes. 822 69

COAL FOR STATIONS.

83.17 tons pea, Lhestnut
Hill, at $2.94.................. $246 74

.2 R 573 76
992.13 tons buck Mt Alry,
2 $2.17.ecevene werernnecennrnes 2,154 06
8040 11 tons buck, Frank-
ford at $2.05...ccceuueiisnene 16,483 13
15,556 06 tons pea, Spring
Garden at $2.70....cccceenne 42,002 03
22, 93? 06 tons pea, Belmon t,
at $2.66.....00i0c0m0nncvennenenies 60,999 93
24 113.18 tous gea, Roxbor-

ough, at $2.70................ 65,107 55|

27,630. |4 tons pea, Quee

95..teeereaernnane .. 81,510 57f

Lane, at 32,
41 846 03 tons buck, Spnng
Garden, at $l.98... creeeennnne 82,855 89

Coke.

Grease

Haulmg coal, 1,528 tons at
rersserosininiseessecsniennnns  $358 40
Lesa banled by the Bureau.. 19 50

Lubricant, 7,980 pounds, at 10C..ccesesst

1,295 81

351,933 15
377 80
10 16

438 90
798 00
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Detailed Expenditures of the Bureau for 1897.

. P Amount Amount Amount Amount .
Geueral Appropriation. appropria’d| expende i, | merging. |notmerging
Item 2—Continued.
OrL,
52 gallons paraffine, at 10c... $5 20
5234 gallons Arctic, at 1214¢ 6 56
151 gallous black, at 7¢........ 10 57
320 gallons gasoline, at 10c.. 32 00
450 galluns common, at 754¢ 33 75
315%4 gallons electric. at l4c 4 17
106 gatlons lard, at 42¢........ 44 52
534 gals. cylinder, at 17.48c. 93 35
80514 gals, engine, at 16.98¢, 136 78
2,16515 gals. cylinder, at
1935C cecarrveensserereseecersnanns 427 67
4,060 gals. headlight,at 8c... 324 80
2,218 gals. cylinder, at 19¢c... 420 49 |
2,99115 gals, cylinder, at 17¢ 508 54 N
4,358 gals, engine, at 16¢ 647 28
4,799 gals. engive, at 16%c.. 753 87
5,636 gals. engine, at 1674c.. 934 25 s
5,94) gals. eylinder, at 2vue... 1,189 00
— §5,657 80
Qil cups.... 102 00
Paints.. .. 649 67
Tallow. 43 o2
Turpentine...... PO 43 12
WOOU...eeiimirraneionnanees . v—-e 38 40
Total..vovurireiiianane coenens| $890.455 29| | $4,544 71
Item 3.—For repairs to machinery,
including the conveyance of work-
wen incident thereto...... $50,000 VO
Increased by additional ap-
propriatiol.ceeeceeeenes ———— 34,000 00 !
Net appropriation to item....cccceneena.. $84,000 00 |
Deficiencies of 1896 : i
Belting........... $11 89 '
Gauge glasses.. 44 40 ;
Gum goods.. 300 30 !
Hardware 13 5 1
Packing..... 72 00
Repairs to bu 5 666 95 H
Repairs to engines 60 00 o
liepairs to pipe co 46 40
. $1.215 44
Air chambers, Roxborough....... 1,999 00
. Brass Fittings.... 1,659 40
Chandlery.......... 500 00
Condensers, Belmont and Roxb'h aux. 950 00
1 onkey pump.... 146 25
Fire brick....... 540 60
Ireight ..ot . 189
Forging. R 32 00
Grates:
Qucen Lane... . $478 22
Mt. Airy voeeveeene. . 710 51
Belwont,... s 1,614 02 |
. G 280275
Gum gouds.. 819 98
Hardware 334 21
Iron Iitting! 1,531 94
Packing. 4,181 00
Paints.. 12 37
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Detailed Ezxpenditures ‘bf the Bureau for 1897.

General Appropriation,

=i

Item 3.—Continued.

Repairs to boilers:
Fairmount....
Mt. Airy..
City shop.
Roxborough
Frankford..
Belmont.....
Queen Lane...
Spring Garden..

Repairs to engines:
Frankford..

Repairs to hoisting engine...........

Repairs to pipe covering:

Queen Lane........ ooceee. $273 127

Franktord... 257 77

. 55l Y6
1,195 42

Repairs to Jack

Shop castings, 36,764 1bs. at 1.36

Solution............

Transportation....

Valves [ IS

Water columus...........cocevmennnee eanen :

Wages:
Bricklayers.................. $7,443 62, i
Carpenters........ e 1,690 50 i
Laborers.. cevennns 9,759 47 '
Machinists . 19,967 96'
Stonemasons .... 4,300 O

Total.......... ‘

Item 4.—For maintenance and re-
pairs to buildings, grounds aud
resevvoirs.... - $75,000 0V

Increased al
appropriation.......... 50,000 00

Net appropriation to item................. i $125,0L0 00
Defiriencies of 1¢96 :

RrickS..oiieneann $6 69.
Electric supplies... 2,182 56“
Iron....... . 34 78
Lixhtee.e.. . 1810,
Lumber...... 39 79
Paper hanging... 7 55%‘ |
Brass fittings ‘ !
BricKS coucecnnnneerenenes vevenns .
Brushes
073 o . OO .
Cement...... . ;
Chandlery. .
Cleaning wells
Coal

Device for watering horses,

8 .

$81,399 26|

$14,739 68

467 03,
Y6 46

2,278 27
11 03]
500 0n
33252
2,308 00
824 13|
43 78

43,061 55

|
$2,239 18]
366 79

785 Ou:
32 88,
155 00!
936 00,
-808 12
11 00,
16 25*
210 0y

[ —

! Amount 1 Amount. l Amount
‘appropria’d. expended.  merging. ‘not merging
| N | )

!
i
1

'
i

Amount

$211 74 $2,2%9 00
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Detailed Expenditures of the Bureaw for 1897.

s Amount Amount Amount Amount
General Appropriation. appropria’d.| expended. | merging. |notmerging
Jtem 4.—Continued, )
Disinfectant (rental)e...ccceeiemcissacie $158 00
Electrical supplies....ccocvenmniiineninnnns 4,962 64
Forage 1,602 55
Furnishing lighte. e veeennfovninnianeen. 204 83
Granite 105 06
GUN ZOOAS.cu ceverrenraraeesceaneroseniasaansans [sessssens sosenenns 930 12
Hardware . 1,502 80
Hauling.. 298 (0
Horses, two at §112 224 00
Horse shoeing. 210 68
Ice 400 00
Jron (bar).. 192 R0
Iron fitting: 498 87
Lamps, 25 80
Lime...ccaveirenenns 57 50
Lumber 3,459 84
Paints...... 130 35
. Paper hanging...... 63 00
Plants . 152 42
Professional services, V. 8. . 24 00
Repairs to harness.... . $49 50
Repairs to jack.. 18
Repairs to roofs.. .. 2,793 20
Repairs to siding.. 171 89
Repuirs to Wagons.......eeeeeeee 109 30
e essssrreasees 8,142 19
Sand 126 47
Stone 205 16
Tin 276 28
Telegraph poles i 60 00 !
Terra cotta pipe. | 141 74
Range..... cesesesseenconses] 48 00
Relining b
Reservoir — 4,202 square
gards floor at $1.15..uuee.... $4,532 30
1.ess 20 per ceNtunicccceiersenaes 966 46
L LT 8,865 84
WAaZoN .ceeeveanreraanens 175 00
|
‘Wages: |
Bricklayers $1,168 62
Carpenters .... 5,491 00
Engineers’ Corps.. ... 10811 50
Helpeors...... . 12,141 24 i
Horses and carts.... 5,479 50
Laborers....ccceecverenne 47,982 82
i . .. 5,61 00
2,951 50
$91,387 18
Total..ecverearerenes rvesrennesenssas|saenresesneseens | $120,195 84|  $3,837 70 $966 46
Item 5. For repairs and improvement
of the distribution, including the
purchase of material in connection
therewith and expenses incidental
thereto woovueecesrenseesaess $100,000 00
Increased by additional
appropriation.......ceceeeee 40,000 00
; $140,000 00
Diminished by transfer... 7,000 00
Net appropriation to item.........coesenns! $133,000 00
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Detailed Expenditures of the Bu'reau for 1897.

N Amount Amount Amount Amount
General appropriation. !appropria’d expended. | merging. |notmerging
1
Ttem 5—Continued. f
Deficiencies of 189::
Bricks ...... e eassssssasess 88 88
C
ceeresrercsasenses 216 84
Brass fittings.....ccceeuene. 569 00
Bicycleaonaiiinrnan 62 50
Bncks erresis et anenns 142 35
coees fosasasassanan 387 20
Chandlery ...... 534 84
[ ] VU revterens aenesnnans feses 85 45
Fittings for tapping machines...... «..ccovuuvnnnen. 38,129 51
1,448 15
844 18 *
1,197 531
66 99
Iron ﬁttings.. 500 00,
lron pipe. f ‘
,480 6 in., 54,358 1bs. at .
4,587 82! i
132 99 !
1,410 29
P 6,131 10
Iron special castings:
87.433 1bs. at 1.87C.ccceeee.  $700 00'
146,342 1bs. at 1.54c. 2,253 681
L —_— 2,953 3(8)
ead (pig), 43,041 Ibs. at 3.48%4......... 1,50
Lumbe ('; ?.).’.. e Y 21908 27
Plasterin pamting. 85 00
Plumbing........ 49 36
Repairs to pa: ¢ 95 40
Sand and stone 480 84 .
Shop castings, 63,100 1bs. at .99... 634 58
Supporting trackS....... .. 186 95
Traunsportation } 1,061 00
Tolls e | 2 26
2 461 25
Wages:
Tmprovement... $12,774 75‘
First District. 51 ‘293 72
Second Distri 9478 24
Third District. 26,210 85
Fourth Distri 21,.%75 8y
Fifth Distric ,845 32
Sixth Distric 14,037 81
e | ceeeernrteneenes | 105,016 59
Total $130,731 82,  $2,268 18

Item 6. For supplies, including fuel
and labor at the City Construction
and Repair Shop....... . $50,000 90

Increased by dmonal
appropriation ....... w.. 20,000 00

$70,000 00
Diminished by transfer.... 500 00

Net appropriation to item.. $65,500 00
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Detazled ﬁxpmzdztures of Ihe Bureau, for 1897.

Amount | Amount l Amount Amount

General Appropriation. appropria’d.| expended. | merging. |not merging

Item 6,—Cuntinued. ‘ l
1

Bubhitt metal, 600 1bs. at .08 ¢ $48 00, )
Block tin, 1 000 1bs. at .147; ¢ 148 75

Brass castings, ete.:
735 lbs. expausion metal, '
at 244 C.uunereeennnnennn s $192 32 :
11,128 "ﬁ. lead cvating,at ! |
03 *555 veee 38877 . |
11 65u/ Tbs. red metal at
1145 Conenne ceeerannen eeneess 1,203 19
8794/ lbs a_mx metal at
14 ¢

..................... 1,857 84

|

e 2111 48 |
45,88 56 l
{

i

CR.
9,276 1bs, scrap brassat 6‘/c . 568 09 i :
11 ,990 Ibs, turnings at 4 ¢c.. 479 60
$1.087 69 urrrmereiens| 4,790 87 ’;
Brass fittings....ocesceeerevrereneee R eereennaeseaenee 118 58

Corporation cocks: |
5 one-inch at 764 Cooseveens #38 25 | |
1,000 half-inch atv 32 5% c... 329 30 !

ll

367 55, |

Chandlery..... 590 00; :

Gum goods 551 07 i

Hauling ashes.. 5 00' i
Hardwure, bolts and nuts.. 1,983 10,
Horse shoeing.. . 25,
{ron (bar).. . 1,692 69
Lead (pig) + 1,500 00
Lime......... 20 00!
Listing... 12 00!
Lumber........ 2,298 59!
Paints 28 60,
Plug valves, 91 small at §1.29... 117 39

Shop castings: :
14,520 1bs. at .99.......ccuee $143 751
58,474 lbs. at 1.30 G e i
165,623 Ibs. at 1.40 c........
|29 005 1bs, at 2% .
246,189 1bs, at 14 c
4%5 390 lbs, at 1.36 c..

15,572 88

&5 hours machine work at 60 c. 51 00
SIONE...etentveeiaenee R 19 201
l‘runspnrlaliou 40 00
Wages........ 34,707 09

Total...... $64,592 61 $907 39
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Delailed Expenditures of the Bureau for 1897.

Amount Amount Amount Amount
appropria’d.| expended. | merging. not merging

General appropriation.

Item 7.—For general, incidental and |
contingent expenses, including .. L
keep of horse for Chief of Bureau, J C
General Superintendent and Assis- i '

tant, each $100......... wein. $16,307 O
Increased by additional
appropriation.......... weeeee 2,000 00

Net appropriation to item..................‘ $18,300 00

Deficiencies of 1896:
Testing gauge.....ceeesans. _ $1 50 | .
StALIONETY.everererieessseransanennss 1,800 85 i !
| rrreeeeenee $1,802 35
Advertising.. i 199 30
Care of clncks... 15 0n
Carriage hire 35 75
Chairs and repairs....... 71 00
Engineer supplies......... 232 73
Ground rent, 918 Cherry street........ seeescsseeecsneas] 26 66
Ice. a0 14
Incidentals...... eesnnaseseseasasessarane aavnenns|s ceavensen 619 0]
Incidentals, Hydrographic Corps.. 159 05
Insurance, fire.... . 242 00
Keep of horse : 800 00
MAPS.ceerereeeacasennsarensstareansassossasssscissns [ srassssinnanaes 278 40
MealS..ccoiunnnnae . 500 !
Messenger and telegraph H 29 8’1
Photographic supplies.......... ‘ 116 28
Services of exgert testing engi ! 256 15 !
Serving morning papers. e 27 04 !
Stationery . i 8,116 05
Subscriptions (periodicals)......ueeries|sseeseessessneens] 26 45
Telepl (calls).... | 14 94
Telephone supplies.......cccvaanenceoes 85 00
Text books ........ 238 32
Transportation........... . 233 20
Tvpewriter supplies.... 97 50
Washing towels. 102 00
Wages:
Hydrographic Corps......... $1,660 00
Improvement roll....c.cc... 573 00 .
L ] FYTIVOPIIPPPN 2.138 00/
Writing duplicates 2,200 99
$18,283 19 16 81

Ttem 8. For the purchase of material
and cost of labor in connection with
the laying of service mains and ex-
penses incident thereto.. $210,000 00

Increased by additional
appropriation............. 50,000 00

$260,000 00

Diminished by transfer.. 10,090 00

Net appropriation to item ...............; $250,000 00
Deficiencies of 1896:

$2 60

Professional services, V.
Shop castings...
Special castings..

.

[EUTPpR. #525 49!
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Detailed Expenditures of the Bureau for 1897.

reral 4 Amount Amount Amount Amount
General Appropriation. appropria’d.| expended. | merging. ’not merging
Item 8— Continued. .
Brass fittings.... $915 41 i
Bricks 491 65
Jement 498 00 ‘
Chandlery....... 593 07 !
Clay. .. 112 18 i
Corporation.cocks: I
7,330 12-in., at 82.93.......... $2,423 65 i
500 $3-inn a6 87.50,.nr 187 50
100 %4-in., at 50 cts... 50 00
100 1-in., at 76.50... 76 50 {
:é& l{yin., at glé?... 28 90 I
1) 132-in., at $1§83 5 i
100 240t g2 dG It S TS :
wervssssrsenes| 3,047 40 ;
Device for watering horses 150 00 H
Disinfectant.. o aofseseceneieessasans 21 00 |
Dynamite.......c.ceeen e, | eeroronaaronnane . 164 26 !
Forage... 1,274 81 !
Gum goods............... 1,814 88 I
Hardware 1,691 73 |
Harness and repairs........ .- 837 10 ;
Hauling...... crreacsane, 3,943 86
Horses, two at $112 224 0 1
Horse-shoeing [ 6y8 99
Ice.cennn.. . 853 00 |
Iron (bar). 413 87 1

Iron pipe:
13,953 6-in., 5,152,488 lbs.,
at Cts ...... o eeseeees §42,946 83
499 ¥-1n., 243,267 lbs.,
at fhh ets . e, 2,058 17
8uv 10-in., 510,401 1bs.,

at & cts........... 4,533 96
2,558 LI 85 65 ’
19,349 67
9,688 54
8.
ab B35 tSerrnnrmrrenrns 3,089 10
Iron special castings:
128,572 1bs,, at 1.87¢....... .. $2,404 31

474723 Tbs., at 1540, 7810 73
Lead (pig) 254,192 Ibs., at 3.4835.........|-
Lead pipe, 9,070 1bs., at .1{c.....
Lumber

Machine work, 260 hours, at 60Cu..... [-seresessseereres
Packing...cc..cvuiennneeerenseseesseenseesssenes | oreene

Paints .

Pasture for horse......

Plans.....ce ceervveenn.
Plug valves:
141, at §1 29 ....

-... $181 89

250, at §1 75. 437 50
750, at 75¢ . 562 50

Professional services V. S
Repairs to stoves...
Repairs to wagons.

Rent of office, Fifth District...............|-
Rent of shop, Fifth District..........eur. |+
Shop castings:
21,580 1bs, at 2e.........
103,401 1bs. at 1l4c.....
281,701 1bs. at f%c... ..

sessessiscessarers]

81,611 27

4,826 99
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Delailed  Expenditures of the Bureaw for 1897.

sogs Amount Amount Amount Amount
General Appropriation. appropria'd.| expended. | merging. |notmerging
Item 8—Continued.
Spars $18 00
Stop Valves:
l‘wo 8-in. x 6 in., 4-way
At $T5.cccnrneriiainnne veessennsees $150 00
%venty—hve "8 in. 8-way
at $4teceennnnnaiee vesessanennses 3,300 00
! ceeerincsanennnes 3,450 00
Stable supplies...... 76 0
Tapping machines, . 3,964 00
Traveling expenses (Plpe mspectors) 1,233 54
Venturi meter, 48-inch...... evnenetsenane | aeen 2,650 0V
Wagous 457 5V
Wagen.
Improv t $5,657 00
first District...cocveriesneeess 8,778 86
Second District. e 15,279 39
Taird District... 29,142 61
Fourth vistrict 19,518 24
Fitth District. 4,725 85
sixth Distriet... 18 900 33|..ccureenreee 102,002 281
TOLAL sevuerrerrrrerrerarensresnesesssassons | seresaenens weeee| $242,018 05 $7,931 95
{ tem 9,
For service pipes and meters.... $10,000 00
Corporation cocks:
1,000—27 in. at 32.93c.. $329 30
101 % in. at 37.50c.. 37 50 f
10 !—% in. at 5te........ 50 00 H
100—1 in, at 76.50C..c.... 76 50
$498 30
Curb stops, 1,393 54 in. at .34c.....cueeus ... 474 30
Lead pipe:
12,106 1bs. at 414C.....ee..eoe.. $514 50
41 600 lbs. at .U3.60c............ 1,497 6V
2,012 10
Parts of meters...... 177 25
Waiter meters:
534 in., at $15 .......... $75 00
305 i in, at $12 360 00
10 24 in., at $8.... 80 00
57 1n., 26 $20 100 00
10 1in., at $16.... 160 0V
5 13 in., at $37.13 . 185 65
10 1/ m..at $30. 300 00 |
10 2in., at $45. 450 00 |
10 2 in., at §50. 500 00
53 in.,at $85. 425 00
53in.,at 890....... 450 00
10 4 in, at 8175........ 1,750 00
26 in,, at $400......cceveereenne 800 00
$o,635 66
Less hauling...cccecveviereenes 15 50
JE A T 5,620 15
R TOtALeeuriietarecsracreneecrssaeseranssasans | ernessssnnansranes $8,777 10;  $1,222 90




Detazled Expenditu

100
res of the Bureau for 1897.

. sati l Amount Amount Amount Amount
General Appropriation. ‘appropria’d.; expended. | merging. |not merging
Item 10. Emergenci weeerl  $5,000 00
Repairs to engines. . $1,912 84
Repairs to damage from bursted pipe..... 78 00
Total JORRON FO $1,000 84  $4,009 16
Item 11. Forrepairing and
improving reservoirs......§100,000 00
Balance from books of 1896.. 185 830 35
Increased by additional
appropriation ....c..eeee. 7,700 00
Net appropriation to item......c.ccevueee.| $293,530 35
Deficiency of 1896:
Asphalt work...... cansssessnerannans [T BN avesusansonnses $200 00
Analyses reeeeeeeeessnsane 70 00
Bricks 442 50 .
Cerion paint.... ! 26 25
Cement ... 4,320 00
Crushed stone... T RPN 923 06
Coping stone 92 ft. 3 in. 2 :
ft. at $2.95. . 8272 87,
143210, 9 10 3 o At 8355 467 21|
$5,140 08
T.ess 20 per cent................. 1,028 01
4,112 07
Relining north basin Queen }
Lane R servoir:
69.5853 sq. yds. floor at $1.15..$80,022 75
Less 20 per cent.... - 10,004 85,
—iee 64,018 20
Relining south basin Upper
Roxborough Reservoir:
52,494.275q. yds., at $1.28%............... 67,455 14

Rehmng south basin Upper Roxbor-|’
ough Reservoir:

16,186 sq )ds slope at
$1.45, ..$23,469 70
38,753 sq yds ﬂoor “at

$1.20.000000n 46,503 60

Retaining wall Queen Lane Reser-|

69,973 30

voir:
157 cu yds. excavation at
.............................. 34 54
636 cu yds. masonry, at
$4. eaeanin vesnses 3,160 92
45,633 <q yd& sodding, at
1B erverrnsernseserssnzasreeen ,542 94
14,062 cu. yds. earth filliug,
at 57c... veeeeneees 8,015 34
$16,753 14
Less 20 per cent.....o.euaenes 3 350 7.
revesserenenenes| 13,403 01
Retained per cent. on Contrs,ct for|’
Retaining Wall, Queen
Lane Reservoir...ce..... $14,236 42
Less retained for fature
payment...eaieaiene. 1,500 00 .
12,736 42 .
Sand and lime...cieeeesesirersiinnessraeanen 2.479 23
Services of driver. 230 00 |
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Detailed Expenditures of the Bureauw for 1897.

Amonut Amount Amount Amount
approprin’d.| expended. | merging. inot merging

General Appropriation. ‘ ;
‘ |

Wages:
Bricklayers...........
Horses and carts..
Laborers...........
Stonemasons.....

ceeones 82,125 48 j
weeeee 1,004 00 |
. 5,707 U5 i

1.455 00
o] 810,201 53

$461 78  $42.387 84

Total $250,680 81

Item 12,—Extensions:

Ralance from 1896..........cccvereees svunnneen

Retained per cent. on Contract for i ,
Engines, Queen Lane Reservoir...... cossanserienennees|  §59,829 60 #37 500 $28,%45 20

|

Jtem 13.—For the construction and } '
(m'npleticu of Queen Lane Reser- i
voir: |

Balance from 1896.....cccceeecaeernaecnns i 122,731 77}. ........... R 122,731 77[

§93,712 80,

RECAPITULATION.

Balance from books of 1896........ccuuuene| $392,274 42
Special appropriation.......uciceecenee] 370,700 00

$762,974 42
....... 11,119.834 00
— — $1,882,628 42

Anunual appropriation

'
I
(
)

32,006 59;
1,322,534 41
310,510 31

Expended for deficiencies......
Expended for maintenance......
Expended for extensions...

1,665,153 21

Amount merging... 147,886 69

eseissene

Amount not merging....ccccuuuneeeeannens . 69,588 52‘l
| 217475 M

—

1,882,626 42
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The following table shows the receipts from the opera:.
tions of this Bureau during several recent years, together
with the estimates of requirements, the amounts rendered
available by appropriations, etc., and the amounts ex-
pended : ’

YEAR. Receipts, Estimates. ;&;ﬂ;ﬂ; Expended.
tions,

1890 wieeervivarsraene. veeeeeee|  $2,381,037 70 $1,658,653 00 $1,371,028 00 $938,364 29

1891 ........ vevnanen cersseneas| 2,500,762 73 2,000,000 00 1,880,683 48 1,530,294 04
2,634,456 02 1,500,000 00 2,476,628 37 1,372,457 31
2,574,275 24 2,871,800 00 8,813,973 92 2,593,390 81
2,759,630 59 4,230,564 00 3,888,326 05 2,912,856 04
2,829,857 17 4,335,366 00 2,616,077 32 1,807,225 20

1896 .ueeerernrcseneesrannaae 2,879,133 26 4,385,801 00 2,231,671 15 1,825,610 89

1897 couverrnnne areeaerenareene 2,971,357 52 4,948,379 00 1,882,628 42 1,665,153 21

1898 5,443,379 00

'“Approp_riatlox;or 1398..
Balance from 1896........

Requirements and Appropriations.

The following table makes comparison between the
requirements of this Bureau for the year 1898 and the
amounts appropriated : '

Statement Showing the Estimates of the Bureau for the year
1898 and the Amounts Appropriated.

+$1,068,843 40
2

,538 52

Item. Estimates. |Appropriations.
1 | Salaries coccceeen cocernsseneen o sen $322,529 00 $303,354 00
2 | General SUPPLIes .o.cueeereverenecreeorerearosesasnsans 350,000 00 850,000 00
3 | Repairs to machinery. 100,500 00 81,000 00
4 | Repairs to buildings, grounds, and reservoirs... 125,000 00 125,000 00
5 | Repairs to distribution 200,000 00 135,100 00
6 | Material and labor at City shop ............ terenennes 80,000 00 66,500 00
7 | General incidental and contingent expenses..... 17,000 00 18,300 02
8 | Service Mains.........coeuene e tersnessaeentesaaenne 300,000 00 253,000 00
9 | Service pipes and Meters .......ccceceureemscetnneesieniee 100,000 00 10,000 00

10 | Emergenci 25,000 00 5,000 00
11 | Extensions and impro 1S ceieererisnncnnenenanees $3,863,75) 00




APPENDIX B.

REPORT
GENERAL SUPERINTENDENT

Work during 1897, on Buildings, Grounds and Reservoirs,
and on Boilers and Machinery at the Pumping Stations.

OrrFicE OF THE GENERAL SUPERINTENDENT.

Bureau oFr WATER.

Philadelphia, January 3, 1898.

Mg. Jorx C. TRAUTWINE, JR.,
Chief of Bureauof Water.

Dear Sir :—1T have the honor to submit the following
report of work performed under my direction during the
year 1897:

The engines and boilers at the several pumping stations
have been, with few exceptions, kept running to their full
capacities.

The repairs to the Fairmount, Queen Lane, and new
Roxborough reservoirs, respectively, have been completed,
and the several other reservoirs have all been kept in good
condition.
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The following table shows the pumpage—annual, maxi-
mum, average daily, and daily per capita—as compared
with that for the year 1896:

Comparison of Pumpage for 1896 and 1897.

1896, 1897. Increase.
Gallons, Gallons. Gallops.
Annual pumpage : !
From rivers.......c.cocccvssnnsenssersienss|  86,228,360,959 93,999,191,121 1 7,770,830,162
High service.......ccvenvennsreacens 1,465,281,570 1,668,275,750 l 202,994,180

o ) |
TOtAL.vusersrmsrsreremssonsensennes | 87,693,642.520 | 95,667,466,871 | 7,973,824,342
- i

Maximum daily pumpage:

From rivers.....c..cocieviesiicssnsanienn 282,661,868 314,851,516 32,189.648
High service. 4,793,780 4,365,360 71,580
Totalicersrrersereerrenns 286,955,648 319,216,876 32,261,228

Average daily pumpage:

From riverS.......essvnn. 285,595,614 257,582,031 21,985,417
High service 4,003,502 4,570,618 567,116
TOtALevercereressrarsesrensarensenens| 39,600,116 262,102,649 22,502,333

Average daily pumpage:
From rivers, per capita........c..ce.s . 1722 185.8 13.6
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Cost of raising 1,000,000 Gallons 100 Feet during 1896

and 1897.
Station. | 1896 1897 | Increase. 1 Decrease.
Fairmount eee.eeees cocsees vrreras rerernnn $1 29 §1 66 ! 3
Spring Garden......... evesaraneenrainisinne . 3 38 344 1 $0 14
BElMOD cecrrcmsrsennemsssssirenesesermnsecions 363 384 | 21
Belmont High Service......covverueennenns 41 38 24 69 { vessenssietasases 16 69
Queen LAane..c.ecenseeceenisisiiieaninnenennn 288 ! 212 76
Roxborough ) 313 | 3387 24
Roxborough High Service.....c.cuuncueee. 8 81 705 ‘ 126
Mt, Airy High Service.......... [N 10 66 ! 11 96 ‘ 130
Chestnut Hill High Service.... 10922 | 43278 | 32356
Frankford 426 424 i 02
-~ ! -
Average $3 43 $3 16 e, 80 27
i i

Volume and Cost of Pumnpage, etc., for the years 1886 to
1897, inclusive.

i
|

{

| i I

! ! 5% 13y |

i i Zgg o2&

| | Number of dzz §~‘_5 ;
Years, ‘ Number of  gallons pumped P g, Estimated
| gallons pumped.{ 100 feet high. } Lig ] 3 A Population.

i ! =32 S5k 1

i 2 50 = &3
. o o i
] i S o L

1886 vevrrvernenees I 26,658,966,569 1 46,255,361,203 $4 13 80 { 975,000

: ! !
1837 wueenee e 82,426779765 | 51,280,948,931 399 89 | 995,000
1888 wuveveecenne 37,088,760,428 ‘ 59,483,831,199 449 100 1,020,000
1889 oovrnerenne 42,518,919,781 | 69,034,118,434 3 87 110 1,050,000
1890 .. oo 51,698,508,099 ‘ 81,501,451,656 305 181 | *1,045,000
1891.. 55,665,648,000 | 43,490,106,725 2 99 140 1,071,672
1892 woovevveennes]  59,787,584,178 102,443,373,631 2 68 143 - 11,142,650
1893 viirnvnnennn.’61,352,736,978 110,590,708,479 322 150 1,190,493
1894 covoervennio] T2,073,724238 | 121,199,588,387 3 48 159 1,238,112
1895 voverreenns|  78,775,849,104 | 132,040,951,195 3 69 162 1,329,957
1896 ...cerrenrene 87,603,642,529 | 161,776,711,713 343 172 1,367,815
1897 ceeereeerenens|  95,667,466,871 187,371,927,277 316 185 1,385,734

* United States census. + City census.

1 Including repumpage or high service.



Table showing the Nominal,

DAILY PUMPAGE
Mazimum, Minimum and Average Daily Pumpage for 1896 and 1897.

!
NoMINAL, MaAxIMUM, ‘ MINMUM. ! AVERAGE,
NAME OF STATION. I
1896 1897 1896 1897 } 1896 1897 1896 : 1897

o i
Fairmount..........eunern.e.... 33,200,000 | 33,200,000 | 41,963,052 | 39,994,”01 | 850,850 784,664 | 24,430,454 [ 20,795,278
Spring Garden 170,030,000 | 170,060,000 | 170,998,740 168,563,170 | 29,810,000 | 45,524,300 127,587,557 , 124,332,590

!
Belmont 38,000,000 | 38,000,000 | 32,886,592 | 33,191,583 | 10872340 | 15,255,905 25,797,572 | 27,307,458
1

Queen Lane 80,000,600 | 80,020,000 | 42,119,150 | 78,292,150 | 1,644,000 | 11,695,680 | 26,313,693 | 63,222,068
Roxborough 24,500,000 | 24,507,000 | 23,418,140 | 23,062,430 l 6,288,770 | 5,799,700 I 17,441,755 | 17,853,806
S -_— — ; l P— -
Total from Schuylkill 345,790,000 | 345,790,000 311,385,634 | 343,104,634 ; 49,455,960 | 79,060,249 221,651,034 } 218,511,200

TIICTOREC. .vvvvvenrre e ceveeeneessssssssss oo o ' 31,718,380 | | ’
Frankford ........eeuuvscseveesessermenesnnssssesssssens oon oo, 35,000,100 | 42,000,000 21,661,923 | 23,362,138 3,92),730 7,082,780 | 13,923,625 l 14,007,474

———— ‘- ! —_—

Total from Delaware. 35,000,000 | 42,000,000 | 21,661,923 | 23,362,138 3,920,730 | 7,032,780 | 13,923,625 , 14,007,474
Increase................... . 1,700,215 [cvecrsssennnnn.. 3,112,050 ’ 83,849
Total from Delaware and Schuylkill................. 380,720,000 | 387,790,000 ] 333,017,677 | 366,466,172 53,376,690 | 86,093,029 | 285,574,661 | 257,518,674
Increase. seenrlsessnenniarininned 7,000,000 ] 33,418,595 L...cvivurerernnn) 32,716,339 l..covverrreveneen. 21,944,013

90T



Nominal, Mazimum, Minimum and Average Daily Pumpage for

1896 and 1897—Continued.

NOMINAL., MAXIMUM, MINIMUM, AVERAGE.
NAME OF STATION.
1896 1897 1596 1897 1896 1837 1896+ 1897
Belmont High Service 2,500,000 2,500,006 576,720 | 1,153,440 106,800 | . 202,920 268,418 445,911
Roxborough High Service. 5,000,000 | 5,000,000 | 2,566,030 | 4,980,690 356,400 | 2,212,650 | 2,163,626 3,114,330
Mt. Airy High Service 3.000,000 | 3,000,000 | 2,220,000 | 1,955,000 993,000 641,250 | 1,574,462 1,010,317
Chestnut Hill High Service......ccoccomiecrncnsconese vore 750,000 75,000 835,600 378,840 63,960 36,900 | 52,549 13,354
Total High Service ceveens| 11,250,000 | 11,250,000 6,248,470 8,477,970 | 1,522,160 | 3,093,720 | 4,014.493 4,583,942
Total daily 392,040,000 | 399,040,000 | 339,205,977 | 374,944,142 | 54,808,790 | 89,186,749 | 239,589,159 | 262,102,616
Increase ... 7,000,000 |...covrirerannes| 35,648,165 |ceeurcrrrccsenee] 34,287,959 | cuvererriereneenr| 22,518,457

L0T
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‘The following is g summary of the work dome at the
several stations and reservoirs:

Fairmount

During the summer, while the wheels were out of ser-
vice on account of the low condition of the water in the
Schuylkill river, all the wheels and pumps at Fairmount
received attention and the necessary repairs.

Nos. 1 and 3 wheels have done but little service durma
the year on account of the reservoir being thrown out of
service. These wheels pump only into the Fairmount
reservoir, and, in consequence, have run only on twenty-
nine (29) days during 1897.

The remaining wheels at this station pump into Corin-
thian reservoir, and I would recommend that Nos. 1 and 3
be similarly connected, as they are now idle while water
is running over the dam.

Work on the unfinished section of the basin was started
as soon as the weather permitted, and the walls of No. 1
section were torn down to the line where solid masonry
was reached and were then built up from that line with
Conshohocken stone, pointed, and finished with a cement
concrete coping around the entire section. The low divi-
sion banks were covered with cement concrete, and stop-
houses of brick were built over all the stops in the several
sections. The outside and the division banks were graded:-
with gravel and then rolled. The dam received some
temporary repairs, but it will soon require others, of a
more extensive and permanent character. The wheel
houses and grounds at this station have been kept in fair
condition, considering the means available, with the ex-
ception of the house on the Mound dam, which is in the
same deplorable state, leaking at every rain and keeping
the machinery and building in so unsightly a condition
that we are obliged to keep the house closed to the public.
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. Forcbay.

As stated in my report for 1895, the forebay at Fair-
mount and the entrance to it from the river have always
been subject to shoaling, on account of the progressive
diminution in the veloeity of the water as it passes the
entrances of the flumes to the several wheels, and by rea-
son of two corners in which the water loses its velocity
and deposits its sediment. It is proposed, if the neces-
sary means are provided, to construct walls reducing these
channels to such dimensions as will obviate this difficulty
in the future.

Spring Garden Pumping Station.

The engines and boilers at this station have been kept
in good running order and have required but very little
repairs other than those incident to the general wear of
hard-worked machinery. The two 30-million gallon en-
gines at this station have been run to a disadvantage, owing
to the insufficient boiler capacity for steam at high pres-
sure. These engines were designed to be run with steam
at a pressure of 150 pounds. Only six of the boilers at
this station were constructed for steam at that pressure.
With the quality of coal used by the Bureau they are
inadequate to supply steam for both engines at the pres-
sure required to run them to the best advantage. In
ccnsequence of this, when both engines are running at
the same time it is necessary to use a lower pressure of
steam. As the engines are both supplied through one
steam pipe, should either of them be out of service, the
one in working condition is run with higher steam pres-
sure, and with very good results.

The boilers at this station, forty-four (44) in number,

have been kept in good condition.
9
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Belmont Pumping Station.

The boilers at this station have been run to their full
capacity. They are greatly in need of repairs, but as they
are all required to run the pumps which supply the rapidly
growing demands of West Philadelphia, their services can-
not be dispensed with for a longer period than a day or
two at the most, and even for that period only one at a
time can be spared.

The flue to which all the boilers (with the exception
of the three to the iron stack) are connected, is in a very
dangerous condition and liable to collapse at any moment.
The top of the flue has fallen in, and it is at present
covered with iron plates which are suspended from the
roof of the boiler house, and these plates, in turn, are
covered with a layer of bricks. Should the remaining
portion of the flue collapse, all of the pumps at this sta-
tion would be thrown out of service for weeks, while, at
the expiration of thirty-six (36) hours, all of the district
west of the Schuylkill would be without water. I there-
fore earnestly recommend that some action be taken at
once toward the introduction of additional boilers, boiler-
house and stack at this station. I cannot urge this too
strongly, as, under existing conditions, it will be utterly
impossible for us to keep up with the demands upon Bel-
mont station during 1898 should the increase in consump-
tion in West Philadelphia be in proportion to that during
1897. T have called attention in my last two reports to
the condition of this overworked station, and I would re-
spectfully bring to your notice again the necessity of giving
it immediate relief.

The largest and most important engine at the Belmont
pumping station is still running under the conditions
stated in my report of last year, viz: protected only by
a cover of rough boards. No means have been provided
for the building of a house around it.
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Queen Lane Pumping Station.

The engines at this station are running under unfav-
orable conditions, owing to the admission of air into the
suction mains. This causes them to thump heavily at
times and to bring undue strains upon both the engines
-and the pumps.

Many of the pedestal bolts on the main shafts, as well
as one of the pump chambers, have broken. The latter
was replaced with a new one. An examination of the
pump chambers was subsequently made, and this revealed
the fact that they were all cracked in a manner identical
with the first one reported above. The breaking of these
parts is, in my judgment, due largely to the admission
of air into the suction mains and the pounding of the
engines. I am of opinion that the major part of the air
admitted finds its way through the joints in the pipes.
I am led to this belief by the improvement in the work-
ing of the engines after the recaulking of the joints.
Meanswereadopted toextract theair from the suctionmains
by connecting the air chambers on them to the condensers.
This method, while partly effective, destroyed the vacuum
in the condensers. An independent air pump was then
installed and connected to the same pipes. This is now
in use and working quite satisfactorily, but it fails to over-
come the difficulty. I not only recommend, but strongly
urge that these pipes be relaid at lower level, or that a
conduit be constructed into a pump well at or near the
engine house, and by this means overcome trouble and
expense, and improve the running of the engines.

Much work in connection with the improvement of the
buildings and grounds has been done in and around this
station, but I regret to have to state that our facilities
for supplying it with coal leave much to be desired. We
are still compelled to have the coal hauled from Wissa-
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hickon, on the Reading Railroad, as stated in my report
of last year, at a cost, this year, of twenty-five (25) cents
per ton.

During the year 1897 there were 26,934 tons of coal
consumed at the Queen Lane pumping station. Multi-
plying this amount by the cost (25 cents) per ton, for
hauling it from Wissahickon, we have the sum of
$G,783.50, and, adding to this amount the cost for hand-
ling the coal at the works, $829.50, we have a total of
$7,563, which represents the amount which could be saved
in the expenditures at this plant if proper facilities were
provided for the delivery of coal. I therefore respect-
fully urge that some means be adopted looking to an im-
provement in this ‘particular, and of such a nature as to
do away entirely, if possible, with this extra expenditure
for the hauling of coal.

The pumps at this station are all required to deliver
through one 48-inch main to the reservoir. This not only
increases the pressure on the pumps, but the cost of pump-
age as well. Should the 48-inch main which receives the
deliveries from these pumps be, for any reason, thrown
out of service, the entire works would be.forced to remain
idle. The necessity for the laying of the second main, at
the earliest possible moment, is therefore apparent. -

Roxborough Pumping Station.

This station, so far as boiler power is concerned, is in
much the same condition as the Belmont pumping station.
The boilers have all been run, during 1897, to their full
capacity. They are all greatly in need of repairs, but
their services can be dispensed with only for the length
of time required to have them cleaned.

No. 1 engine at this station is also much in need of
repairs, and of an extensive character. Two new pump
chambers, to replace the present broken ones, have been
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in readiness for several months, and every effort has been
made to fill the new reservoir, so as to have a supply of
water in reserve while the repairs to No. 1 engine are in
progress, -the two smaller engines being entirely unequal
to meet the demands of the district supplied by this sta-
tion. It is for this reason that the greatest care is neces-
sary in the management of No. 1 engine, so as to keep
it, in its impaired condition, in running order. A

- As I stated in my report of last year, engines Nos. 2
and 3 are required to force water into the new reservoir,
and the pressure necessary to accomplish this is much
greater than that for which the engines were designed.

I therefore repeat the recommendation in my report for
1896, and urge that some action be taken at once looking
to the introduction of additional pumps and boilers at this
station. The district furnished with water by these works
has out-grown the supply, and additional facilities will be
required during the year 1898 to meet the increasing de-
mands upon them.

Frankford Pumping Station.

The engines and boilers at this station are in good con-
dition. This is accounted for by the fact that there is a
reserve in both engine and boiler capacities, which enables
us to drop them out of service when repairs are required
to be made.

The 15-million gallon compound vertical engine, known
as No. 3, built for this station by the Southwark Foundry
and Machine Company, was completed and reported ready
for the duty test required by the specification. This en-
gine was contracted for as a 15-million gallon engine, but
the contractors, upon being granted permission to make
certain alterations, subsequently guaranteed for the engine
a capacity of 22-million gallons. The experts appointed
Prof. H. W. Spangler, by the City, and Mr. Edward T.
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Child, by the Southwark Foundry and Machine Company,
decided, therefore, to make two tests, instead of one as
at first proposed, one for 15-million gallons capacity, as
contracted for, the other for 22-million gallons capacity,
as subsequently guaranteed. The test for 22-million gal-
lons capacity was made first. It was begun at noon on
June 16th and continued until 7.58 P. M., when a lead
joint blew out of the pipe connecting the force main with
No. 2 engine, necessitating the stoppage of the test. The
slow speed test (15 million gallons) was begun at 6.45
P. M., June 18th, and terminated at 4.45 A. M. on the
following day. An account of the tests will be found in
a report made by the experts to Mr. Thomas M. Thomp-
son, Director of the Department of Public Works. The
engine was put in service immediately after the report of
tlie experts, and it has since given satisfaction in every
particular.

Rozborough and Belmont High-Service Stations.

Both of these stations are in the same condition as stated
in my reports for 1895 and 1896. As there is but one
pumping engine at each station, that engine is required
to run night and day, throughout the entire year. If, for
any cause; it should be thrown out of service, the district
supplied by it would be without water, and for this reason
I again urge that provision be made at once to relieve
the engines and pumps in question.

Queen Lane Reservoir.
During the year 1897 the following 1mprovements
begun during 1896, were completed:
Asphalt concrete floor lining in north basin.
Reconstruction of outer slopes and retaining wall.
Other work carried on during the year was as follows
Coping placed on retaining walls.
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Alterations in parapet walls at steps at west end of divi-
sion embankment, and building retaining wall at. steps
at east end of division embankment.

Repairing asphalt walk on top embankment.

Observations on leakage, evaporation and rainfall taken.

Asphalt Concrete Floor Lining. North Basin.

During the latter part of April the north basin was
emptied, and, on April 26th, the Vulcanite Paving Com-
pany began cleaning the floor, preparatory to laying as-
phalt concrete. As this work requires a perfectly dry
surface, the contractors were not allowed to begin laymo'
asphalt concrete until May 20th.

About 40,000 square yards of the asphalt concrete laid
last year, and which did not conform to the specification
regarding its solidity, were taken up, reworked and relaid.
This work was not completed until August 16th, on which
day water was turned in from the south basin.

Reconstructwn of Outer Slopes and Building of Retain-
ing Walls.

Mzr. Michael McManus, contractor for the reconstruction
of the outer slopes and the building of retaining walls,
resumed operations on April 19th. The Vulcanite Pav-
ing Company’s asphalt plant, having been built on the
line of the retaining wall on Thirty-first street near the
steps, interfered with the progress of Mr. McManus’s work,
and he was, therefore, unable to complete this part of it
until October 1st. |

During the summer the outer slopes were graded and
sodded, in accordance with the provision of the specifica-
tion.

Coping for Retaining Walls.

. The first delivery of coping for the retaining walls was

-made on April 19th, by the contractor, Mr. Michael Mec-
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Manus. Very slow progress has been made with this

work, there having been 1,545 lineal feet laid, which is
less than half the quantity required to complete the work.

Alterations in Parapet Walls.

During the latter part of November the parapet walls
at the steps at the west end of the division embankment
were altered by the masons of the Bureau. Some of these
walls were built unnecessarily high and afforded seclusion
for committing nuisances. The alterations consisted in
decreasing the height of these walls.

At the east end of the division embankment a wall was
built and repairs to steps made by the masons of the
Bureau of Water.

Repairing the Asphalt Walk on Top of the Embankment.

On the south and west sides of the south basin the
Neuchatel asphalt walk was considerably damaged by the
heavy hauling during the repairs to reservoir. During
November the Vulcanite Paving Company repaired the
top of the western embankment. The walk on top of the
southwest bank remains in a very bad condition.

Leakage.

On March 21st the south basin, for the first time, was
filled to the intended maximum depth, 30 feet. The
gauge-board in the north basin registered 21 feet 2 inches.
On March 22d, the day following, the first indications
of leakage appeared since the relining of the reservoir
with asphalt. These indications were as follows:

1. Water flowing through retaining wall on Thirty-first
street south of Bowman.

2. Increase in flow of stream crossing Abbottsford ave-
nue west of Thirty-first street.

3. Four inches of water standing in pipe ditch in Thir-
ty-second street and Abbottsford avenue.
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. 4. Springs appeared in pipe ditch south of reservoir and
in ditch on Thirty-first street.
5. The meadow northwest of reservoir very wet, and
stream flowing from same much increased in flow.

6. Water coming out of ground in Queen street east
of Thirty-third street.

The south basin was then drawn down about one-third,
and the north basin gradually emptied to allow the com-
pletion of the asphalt concrete floor lining. Under this
head the above-described evidences of leakage gradually
disappeared, except the stream running through wall on
Thirty-first street, which continued to flow until July 24th.

On October 26th the depths of water in the north and
south basins were 30 feet, and 27 feet 8 inches, respec-
tively. The north basin was shut off from distribution
and the pumpage turned into the south basin. Hook-
gauge readings were taken in the north basin to ascertain
the fall in the water surface. The few readings taken at
30 feet head indicated a loss of about 3 inches per day.
On October 27th all the evidences of leakage, as hereto-
fore described, reappeared. The stream flowed from the
meadow northwest of reservoir at the rate of 150,000 gal-
lons per day, which is about double its average flow with
the reservoir empty.

On October 29th the north basin was put on distribu-
tion, and by November 1st the depth decreased to 20 feet
4 inches, when it was again shut off and hook-gauge read-
ings taken. Under this head the north basin lost about
one-half inch per day. During this test, which lasted
until November 11th, the south basin was kept on distri-
bution, and its depth ranged from 18 feet to 25 feet. On
November 2d, the water discontinued running through

the wall on Thirty-first street. The streams south and ‘west
of reservoir decreased in flow.
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On November 11th the north basin was drawn down
to 15 feet 4 inches, when another series of hook-gauge
readings was begun. This test continued until Decem-
ber 13th. Under 15 feet head the north basin lost about
one-third inch per day. The evidences of leakage slowly
disappeared, except in the meadow northwest of reservoir.
This continued wet,and itwas considered advisable to drain
it by a series of 6-inch terra cotta drain pipe, aggregating
1,350 lineal feet. This work was completed November
29th. Since then the condition of the meadow has been
normal. , .

On November 4th a pool of water, about 10 feet wide,
extending about 30 feet along the foot of slope on Thirty-
first street north of Bowman street, was observed. It was
suspected, at first, that this water came from the north
basin, when evidence was found which negatived such a
theory, and its existence was attributed to the recent heavy
rains, falling on the outer slopes and collecting at the foot,
forming these pools.

A test of the south basin was started December 20th,
but few or no results were obtained, and the test was post-
poned on account of the ice, which prevented ascertain-
ing, accurately, the amount of evaporation. On Decem-
ber 28th the south basin was put on distribution, and the
customary method of pumping into the north basin and
distributing from the south basin was resumed.

Observations on Evaporation and Rainfall.

Observations on evaporation from water surface and
rainfall were taken to determine the correction for the
hook-gauge readings. The observations were taken daily,
from April 16th to December 26th. ‘

Monthly reports of these observations have been made
by the Assistant in Charge of Hydrographic Work.
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New Roxborough Reservoir.

The relining of the north basin'consisted of a coating
of asphalt concrete, 13 inches thick, on both floor and
slopes.

As in all our other asphalt work in the relining of reser-
voirs, a priming coat of asphalt dissolved in benzine was
first spread over the original surface and allowed to dry
thoroughly.

On the floor, the asphalt concrete was underlaid by a
coat of melted asphalt, which, however, was omitted on
the slopes, lest it should tend to cause a slipping of the
lining there.

As a further safe-guard against slipping or creeping
of the slope lining, the asphalt concrete there used was
made somewhat poorer in asphalt, and was given, besides,
an admixture of limestone dust.

The result was an asphalt concrete that showed not the
slightest tendency to slip or creep under continued expo-
sure to the hottest summer sunshine.

Over the entire surface of both floor and slopes was
spread a layer of melted asphalt. Here, also, the slope
treatment was made poorer than that on the floor, as a
precaution against flow under a hot sun, and the lining
thus prepared has behaved admirably in this respect

The relining of the south basin is similar to that em-
ployed at the Queen Lane reservoir, the floor being given
two inches of asphalt concrete, with a top coating of melted
asphalt, while the slopes received two coats of melted as-
phalt with burlap between them, the burlap being anchored
at the top of the bank and the entire slope work being
covered with hard vitrified bricks laid flat and dry.

On April 8th the north basin was emptied to allow the
Alcatraz Paving Company of Pennsylvania to complete
the asphalt concrete lining begun last year.
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On April 24th the said company began laying asphalt
.concrete, but, owing to the damp condition of the floor,
work was suspended until May 18th.

The frequent rains during the summer months pre-
vented the contractors from making rapid progress, and
this work, therefore, was not completed until September
25th. ‘ '

For a period of several months after the north basin
was emptied, water continued running into the basin
through the brick lining at the northwest corner, and
along the foot of the west slope, from midway between
the north and the south outlet pipes, to the northwest cor-
ner. Many theories have been advanced as to the source
of the water which finds its way into the basin at this
point, and as to the reason for its continuance for so long
a period after the basin was emptied, but none satisfac-
torily explains either.

As the entire embankment at this place is built above
the natural surface of the ground, it seems improbable
that the water is traceable to springs in the embankment,
and its location with relation to the south basin makes
it unreasonable to attribute its source to that basin.

Before the asphalt concrete was laid over the bricks
in the northwest corner, a drain was constructed to carry
off the water coming from the embankment.

The brick lining was removed and an excavation, about
8 feet by 11 feet, was made in the embankment. A bed
of porous concrete, 10 feet long, 7 feet wide and 2 feet
thick, was laid over several brick drains, all emptying into
a 2-inch pipe which connects with the 12-inch reservoir
drain pipe.

A stop was put on the 12-inch reservoir drain pipe be-
tween the end of the pipe inside the basin and the con-
nection with the 2-inch pipe. This stop is intended to
relieve the 12-inch pipe, which runs under the embank-
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ment at the northwest corner, of the reservoir pressure,
and to prevent water from the basin getting into the above-
described drain.

About 75 square yards of the brick lining along the
foot of the west slope were removed. The wet clay was
replaced with dry, well-rammed clay, over which bricks
were laid to conform with the adjoining slopes. This work
was done by employees of the Bureau of Water. After
these bricks became dry this slope was covered with as-
phalt concrete. .

On May 26th a break was discovered in the south out-
let pipe, in the embankment, about 10 feet from the in-
side surface of the basin This break was repaired before
water was turned in the north basin.

None of the outlet pipes in this reservoir are equipped
with stops or gates by the aid of which the water can
be shut off from the inside of the basins. The break re-.
ferred to demonstrated the advisability of providing some
means by which the water could be shut off from inside
the reservoir in case of a break occurring in the pipe under
the embankment, thus preventing immeasurable damage
which would probably result from such a break.

As a permanent equipment could not be built before
the completion of the lining of the north basin, a tempo-
rary covering, made of 2-inch plank was bolted over the
ends of the outlet pipes. The north outlet pipe is used
for a pumping main, and a door, which will act as a check-
valve, was put in the plank covering, which is bolted over
the end of this pipe. These temporary gates still remain
in place.

On September 6th the south basin was emptied, to allow
the contractors to begin the repairs thereon, and the dis-
trict formerly supplied from this basin was put on direct
pumpage until the completion of the relining of the north
basin.
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. After the water was drawn off a depression. was found
in the brick lining on the slope of the east embankment.
This depression extended 60 feet north from about mid-
way between the north and south corners, and was about
12 feet above the floor of the basin.

After 107 square yards of the brick lining were removed,
two holes, about one inch in diameter, were found running
through the clay into the embankment. These holes were
filled with cement grout, and the original grade was re-
stored by filling the depression with clay, over which the
brick lining was relaid.

The brick slope lining was extended over the cement
concrete steps at the east end of the division embankment.
The steps were brought to a uniform grade by filling the
triangular space at each step with cement concrete. .

This work was done by employees of this Bureau.

- On September 9th the Vulcanite Paving Company,
contractors for relining the south basin with asphalt, began
cleaning the floor preparatory to laying asphalt concrete.
A deposit of mud, which had been accumulating since
1893, covered the entire floor. It measured about 3
inches in thickness immediately after the water was drawn
off, and, when dry, 1} inches. This mud was deposited,
by the contractors, on the outer slope of the west em-
bankment.

The asphalt plant for the south basin was located at
the foot of the outer slope of the west embankment, near
the division embankment. :

The brick and asphalt lining of the south basin was
completed November 6th, on which day water was turned
in from the north basin.

On July 23d a horizontal crack, 4 inch in greatest width
and 45 feet long, developed in the newly-laid asphalt con-
crete lining on the east bank near its north end; but this
fracture was found to be due to a swelling of the clay
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beneath it, which bulged the brick lining, and with it, of
course, the asphalt concrete. The clay and the brick lin-
ing were reconstructed by employees of this Bureau, and
the asphalt concrete was relaid by the contractors.

During the cold weather of the current month, four
vertical cracks have developed in the slope lining of the
division bank, which receives less sunshine than any of
the others, and one, each, in the east and west banks.
In each case these eracks start at the top of the bank and
diminish in width as they extend downward toward the
water surface. At the most, they are scarcely wider than
the thickness of a sheet of writing paper, and in no case
do they seem to extend below the surface of the water.

A stop was put on the 12-inch drain pipe inside the
south basin, as a precaution against serious damage in case
of a break in the pipe under this embankment.

About 100 new fence posts were put in the fence around
the north basin, and as many of the old ones, having been
rendered unfit for use by decay, were rejected.

The Neuchatel asphalt walk on top of the embankments
has settled, in many places, from one to three inches.
These depressions occur near the inside edge, about on a
line with the fence. After every rain, water collected
in these depressions, and, following down around the fence
posts, ran off into the embankment.

In order to protect the embankment from damage re-
sulting from the defective walk, the asphalt was cut away
a few inches around each post. The remaining space was
filled with Neuchatel asphalt so as to form a mound, from
one to two inches high and sloping away in all directions
from the posts.

The grading of Lare street by the Bureau of Surveys
made it necessary to reconstruct the foundation -and build
an extension to the retaining wall on the east side of the
reservoir and adjacent to the street above named.
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The contract for this work was awarded to Mr. Michael
McManus, who began operations on August , and com-
pleted all the masonry on December 7th. Before the

contract is completed, however, the coping must be placed

on the extended portion of the wall.

The maximum depths reached in the north and south
basins, since the reservoir was lined with asphalt, are 16
feet and 22 feet 4 inches, respectively. Under these
- heads no evidence of leakage appeared.

Respectfully submitted,

~F. L. HAND,
General Superintendent.
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729 842 | 10| 145 155 459.6

7812 10,827l 160 | 148 |- 155 505.2

December....

Totals & averages.|8,062 | 5,313 |4,162 | 3,861,987,910 | 1,352,471,250 | 1,812,180,170 6,-516,639,380' 17,833,806 | 21,700 | 160 | .25
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Total Capacity, 5,000,000
gallons per day.

ROXBOROUGH AUXILIARY STATION.

No. 1—Worthington Duplex.
—~Capacity, 5,000,000 gal-

lons per day.
| g4 n oils. "

a2 £ : 3¢

. 95 Gallons Total Average & ) 3

S9& | Pumped by Pum%?ge of | Pumpage Coal. o 3z s | 2%

SH 2 | Engine. | each Month. | per Day. S 2 K| &

1897. = 81 y ° £ I~y Sa

: =oH & = L le
& - 8 o 2]
g
g

No. 1. No. 1. Gallons, Gallons. | Toms. | Lbs. | @& Qts. | Qts. |No. 1.

January 743 i 78,441,560 79,441,560 2,562,630 110 430 25 124 8 56
February....ouvoreronnnns 670 1 71840240 | 71,840,240 | 2,665,722 98| 2u2| 25| 16| 7| 56
March rervst st seses st sessaee s eaRRe st s e benetn 744 | 07,796,360 | 97,796,360 | 8,154,721 41| 1810 .25, 124 7| 56
April esrassieuese reeseneeenananess 720 99,542,810 99,512,810 3,318,093 151 530 25 t 120 8 56
MAY woeeeverrreceeiesssaonasensssssenene 744 | 114,759,760 | 114,759,760 | 8,701,927 169 640 | 251 124 7| 56
JUDE cvr e eeeeceesreseesensesresssssessesons sessnssassatossemens eommeee .| 720 | 111,835,010 | 111,835,010 | 8,727,833 | 171 | 448 | .25 120, 7| 56
JULY tevirercrennrnnersisinnenieeisiennns seees v e 741 79,529,460 79,529,460 2,565,466 132 130 25 124 4 56
AUBUSE evetsveren e ereesnnnee ... 721 81,610,840 81,610,810 2,632,607 130 1,260 .25 124 7 56
September S 719 | 115339770 | 115,339,770 | 3,844,659 157 | 1500 95| 1207 7| 56
L S e SR 744 | 102,957,860 | 102,957,860 | 8,321,221 146 440 | .25 124 7, 56
November veeeeen 720 84,589,580 84,689,580 2,822,986 132 980 2 120 7 56
December .....ccveeienirivrenieninnesiersenns, ererereeran i 744 97,387,220 97,387,220 3,141;523 152 1,940 25 124 4 56
Totals and averages 873) | 1,186,740470 | 1,126,740,470 | 3,114330 | 1604 | 1,090 | .25 | 1,464 | 83| 56

L3I




No. 1—Davidson Rotary. Capacity,
1,000,000 gallons j er day.

Total Capacity, 3,000,000 gallons MOUNT AIRY PUMPING STATION. No. 2—Duvidson Rotary.” Capacity,

per day. 1,000.000 gallons per day.
No. 3—Knowles. Capacity, 1,000,000
gallons per day.
| i : e -
4 | OILs. &
Total ‘| : S Mean Water Pres- | 9 §
Running time of Pumpage | Average | ER sure and Mean | =2
each engine in Gallons Pumped by each Engiue. eaghg | Pumpage Coar. oS 3 Suction Lift in | =S
1897, hours. Month. . per Day, | g . 8 ,,a {yonnds per sq. _-g'g
| = X nch. 83
3 | 5. 5] %3
g X
— SRS (G DU 3 R P £y
1 v i~ -9
No. 1.| No. 2.| No. 3. No. 1. No. 2. - No.3. Gallons, Gallons. | Tons. | Lbs. | & Qts. ’ Qts. No.l.[ No. 2.| No. 3. 5
R P P O - [ — e e R
JANUATY erercieecrcenens| 748 | 313 vevenss| 83,356,250 | 13,581,250 .evrrrerernennn. .| 46,937,560 | 1514112 | 122 720 |25 | 31 31| 60 l 60 [reerrenn| 287.2
‘ [
February .......cccoveeees| 672 | 252 |icvneenns 29,413,500 10,680,000 |.............. 40,093,500 1,431,910 108 580 |25 | 28, 28 G0 . 60 ... .| 229.1 l&?
1
Marchu....uveeerecneenennns U 20 FOUURUIN [ 641,250 [..ocoonviiiiiiieinnns]eennns 641.250 20,685 17 920 (.25 1 1 60 wreerrcteveenenn| 227
April 13 880 |25 .ecvrree weuerenesleisuennes cenereensue sevens[ssnessene
May. l —————— 13| 1,880 |.25 .irvveee vevenenen B Ry Fa RS
June . 13 880 .25 |irrevens wevnnnenferresnne wesiesineevensves | svonsnsas
July covvivissrecsneniesienss| 704 | 378 [eeeenne. 33,594,250 17,873,250 {.cvueeiiseeiconnnsans 51,467,500 1,982,822 74 1,034 |25 60 ¢ 58 60{ 60 |..ounne 273.8
Augustencnecvierereerenee| 744 | 363 [ieeernnn 36,925,000 17,118,810 livvrererrerscnnerans 54,043,810 1,743,348 135 1,600 |.25 62 62 60 60 | ..... .| 246.8
September......ccceureeenee| 720 | 834 | 85,670,000 15,8371 250 |.ueeviiineinnnniens 51,041,250 1,701,375 1.0 300 |.25 60 60 60 60 |........| 242.6
October ........cccvseereenee| 744 | 280 |ueeenn. 35,115,000 12,897,500 f.eevvisrviinee . 48,012,500 1,548,790 128 2,080 |.25 62 62 60 60 |.eiunn. 230.4
NOVEIbEr w.veeernevennees 720 | 189 [ieeen.| 38,081,500 8,355,500 |.eocrvurrerseenee ...| 41,387,000 | 1,397,566 106 60 (25| 60| 52| 60! 60|.... 243.2
December.........cu..c..| 744 12 |oeeieene 34,612,500 5 0,000 {.ceunernnnenns c———. 35,152,500 1,133,951 96 460 |.25 62 31 60 60 |.........| 226.0
Totals and averages.| 5,807 | 2,121 272,859,250 96,417,560 |......cooo0suseenee.| 368,776,810 1,010,347 960 191 |25 | 426 | 386 60 60 |.........| 287.6
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No. 2—Knowles.—Capacity, 250,000

Total Capacity, 750,000 gallons per < : gallons per day. .
. day: 8 CHESTNUT HILL STATION. No. 3.—\4;:)rthin};ton Duplex.—

Capacity, 500,000 gallons per day.

-
% OILS: | Mean water &<
C a pressure | o &
Running time |  Gallons pumped by | Total pumpage | Average . & - and mean | =g
of eachr engine each engine. of each month, | pumpage CoAL. o ] ¢ |suction lift | 3o
1897 in hours. ) per day. S ° 2 |inpounds | 2
. : Ed z 2 | persq.in. 8z
5| 8|« 22
- —— & |—= — 28
s a

No. 2. | No. 3. No. 2. No. 3. Gallons. Gallons, Tons. | Lbs. & Qts. | Qts. |No. 2.|No. 3. f‘é
January ... cennennns T Jeveeeernnnne 30,120 |..ccvivirennnnee 300,120 9,681 11 905 25 2 leveenenn SN 2 3 PO S 138
February..ccce e 5 feeeees venne 206,640 |.euirrennronnionn 206,640 7,380 11 524 25 1 |ieennes 53 |.ecrenens 9.6
MAarch. .ccooceereceneones|eeiesnnnnes [srveeesenans FS O USRI PORE O CUUTIEN PRI eeern 10 2,169 152 20 (ORI PP R 14 ORI PORIv
S v DR OO N . reveemnenssamiesesens | sosser e 8! 1910 | 25| o
MAY cevvvnensieiereresnens ons | vreeerenns|connee RS PO RN S 81 1,520 | .28 [eieeuinns|ievenanes]ciieniens]uanranas|senenn
JUDE eeernt s rosasares sasenies o 7 241 b5 2 IR I, soassnes|roveosens
July ceevniennen 3 103,320 I.. 103,320 3,332 7 1,980 25 2 Jeceerenne 50 |.. 6.8
AUGNStcvrerreerevereeenss| 18 [oeeieen | 495360 | ivereniriannn. 495,360 | - 15979 71 819 25| 2| 50 35.2
September .....rrersenes S 314,880 1.vevvvvecreinnns 314,380 10,496 ' 7] 1,338 250 1 || 50l 218
OctobeT.cccernnnnnes cevennen 31 f..... c— 1,092,240 |.euvernreiriieenns 1,092,240 35,233 | 11 278 25 5 50 51.6

) '
November........ccceeeerens 63 leeerrenns 2,243,540 |..oeiieiinnnnnen . 2,243,540 74,784 13 1,114 25 [ U 50 leeeeeen| 874
~ecember.....ccoeeiiinenns 5 freenns veeees 118,080 |.cveeereerercnnne 118,080 3,809 { 9 309 25 1 |eeene . 50 lieenees 6.9
Totals and averages.. 4,871,180 i 4,574,180 13,354 1 114 1,962 25

6c1



Total Capacity 42,000,000 gallons per day.

FRANKFORD PUMPING STATION.

No. 1—Marine Compound Rotary. Capacity
10,000,000 gallons per day.
No. 2—Corliss Compound Rotary. = Capacity
10,000,000 gallons per day.
No. 3—Vertical Compound Rotary. Capacity
22,000,000 gallons per day.

Running Time of each

Total Pump-

o Engine in Hours, Gallons Pumped by each Engine. E agfigxfl :ﬁfb
!
No. 1. | No.2. | No.3. No. 1. No. 2. No. 3 ! Gallons.
January ....ceees| 668 389 55 241,104,294 146,951,196 37,241,248 425,296,738
February ...coeeenee| 650 351 |.. 238,663,566 136,605,840 |.ieeeunenn. veee e 375,269,106
March.......coenen. 740 344 271,760,160 129,922,680 |....... coosestees seneee ’ 401,682,840
April...... . 665 337 27 242,144,132 126,898,690 19,283,075 388,325,897
May cveeveeenennes 646 262 100 230,792,370 93,992,020 82,238,575 f 421,020,065
202 340 131,228,370 57,625,053 236,300,580 | 425,153,953
weerevenes 732 5422570 | 415,422,570
453 198 172,551,360 174,885,048 122,521,304 l 469,957,712
LT 2 P 223,238,930 245,672,140 } 468,911,070
249 408 133,761,414 76,438,825 235,514,846 ' 445,715,085
Novembt;.r............ 51 27 638 19,330,312 9,759,390 377,633,520 i 406,723,222
December............| 512 333 216 181,951,302 128,065,579 129,232,820 ; 439,249,701
T°‘:V'Zj;jgs 6,784 ' 35%9 | 2,711 2:095,520,210 1,331,816,461 |  1,685,355,588 E 5,112,728,259

l g O1Ls,
B Mean Water Pres-
Average < P . sure and Mean
Pumpage Coal. 3 - - Suction Lift in
per Day. g k=] £ Pounds per sq.
& ™ ] inch,
FRENY 5]
@
- % |
Gallons. Tons.‘ Lbs. | & Qts. ; Qts. | No.1! No.2| No.3
! e
18,719,249 | 677 155 | .26 469 1 773 | 68 70 70
13,402,478 589 804 |.25 408 I 6:6 | 66 L
12,957,510 | 632 470 1,25 | 1,022 660 | 68 | 70 |........
12,944,196 701 1,420 (.25 689 735 | 67 70 70
13,581,292 711 826 .25 524 751 68 70 72
14,171,798 660 544 | 25 559 818 | 74 ki 71 )
14,368,470 590 960 .25 588 902 [.iivennee) vrecennes| 66
15,095,410 i 684 300 |.25 675 916 | 70 n 65
15,630,369 ‘ 704 760 1,25 542 809 | 69 [} S O
14,377,905 685 1,872 | .25 463 68| 75 76 69
13,557,440 580 1,156 | .25 391 594 | 73 73 70
14,169,745 684 1,600 | .25 343 626 | 72 75 70
.14,007,474 7,901 l 1,307 k25 6,673 | 8895 | 70 72 69

feet per pound

Gallons Raised 100
of coal.

486.9
497.8
495.2
431.4
461.2
502.3
588.0
535.4
518.9
- 506.5
546.1
499.9

I

.

0¢

5103
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APPENDIX C.

REPORT

OF

Assistant in Charge of Distribution.

BUREAU ‘OF WATER.
Philadelphia, January 26, 1898.

Mgz. Joun C. TravrwiNg, JR.,
Chief of Buaeau of Water.

Dear Sizr:—The following report on the Distribution
System for the year 1897 is respectfully submitted.

Notwithstanding the necessity for the additional pump-
ing and supply mains enumerated in your report of last
year, none have been laid, and, as yet, no appropriations
are available for this purpose.

The failure to provide these mains made it necessary to
extend the limits of the Queen Lane distribution to locali-
ties not originally intended to be parts of this system, and
while the extensions have somewhat improved the supply
of the territory added to the Queen Lane system, the
increased consumption has also had the effect of virtually
reducing the whole to direct pumpage, a method of supply
that the Queen Lane system was constructed for the ex-
press purpose of discontinuing.

So great was the draught upon this system that it was
even necessary at times to assist the pumpage at the Queen
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Lane works by pumping direct into the mains at the Spring
Garden works in order to maintain the water in the reser-
voir at the normal height.

By extending the Queen Lane supply as mentioned, and
with the aid of the additional pumpage at the Spring Gar-
den works, the pressures throughout the City, between
the Delaware and Schuylkill rivers, were maintained about
equal to those of last year. The greatest improvement
was in the old direct pumpage. district, which is now sup-
plied from the Queen Lane reservoir.

There is, however, a serious deficiency in the supply of
several localities, particularly in the Thirteenth and Four-
teenth Wards—the old City proper, the lower part of the
Twenty-fifth and Thirty-third Wards, and also south of
South street, where the consumption has considerably in-
creased, and, owing to a corresponding loss of head, the
Fairmount reservoir is no longer able to supply this sec-
tion except from Saturday noon until early Monday morn-
ing. During the balance of the week the supply is taken
from the Corinthian Reservoir, and the Fairmount Reser-
voir is out of service. The West Philadelphia supply
has also been unsatisfactory.

At this time it is proper to state that we are about
at the end of our resources for drawing water from one
section to supply another, and, in the future any material
improvement to, and even maintenance of, the present
unsatisfactory supply, must be provided for by additional
expenditures for the construction of new works or, by a
far better method—the restriction of the waste of water.

The absurdity of permitting the abnormal waste of
water, as is evidenced by the great increase in the con-

.sumption during the past four years, must be apparent
to every one who compares the amount expended for im-
provements with the slight benefit obtained.

The records of this Bureau show that since the com-
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mencement of the construction of the Queen Lane System,
in 1893, to December 31, 1896, there have been expended
about $3,500,000 for extensions to the pumpage, storage
and pipe systems. .

These improvements include an addition of 194 million
gallons per day to the pumping capacity of the works,
530 million gallons to the capacity of the reservoirs and
also the addition of 15 miles of large mains, including
11.24 miles of the 48-inch size. These additions alone
should be sufficient to supply all the water required for
" the City, and such would undoubtedly be the case if the
supply was limited to generous instead of extravagant pro-
portions.

During the four years referred tv the population has
increased about 191,700, for which, judging from the
experience in other cities where the consumption is prop-
erly regulated, 11,500,000 gallons would be an ample
daily supply, the actual increase was 80,000,000 gallons,
or 58.44 gallons per capita for the total population of
the City, indicating that in four years the waste has in-
creased about 69,000,000 gallons per day, or more water
than was pumped during the past year at the newly con-
structed Queen ILane works.

The greater part of the 69,000,000 gallons wasted is
traceable to localities where the pressure on the mains has
been somewhat increased, principally the Queen Lane
system, and most of the balance, to additional openings
and fixtures from which the water is permitted to flow at
all times, and for no useful purpose.

After the addition of all the great improvements that
have been made during the past four years it is significant
that there should be so little increase in the pressure on
the mains, and that the improvement of the quality of
the water during times of freshet in the river should be
so slight that evidently from the facts stated no satis-
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factory improvement in the supply can be obtained by the
construction of works after the Queen Lane pattern with-
out first checking the waste of water, and, if this were
done, but one-seventh* of the expenditures for improve-
ments would give better results than can be obtained with
the amount necessary under existing conditions.

Experience shows that here, as well as elsewhere, the
cheapest, most reasonable and most effective method of
prevention of water waste is by means of the meter, and
when it is considered that during the next four years an
expenditure of at least $4,000,000 will be required for
new pumps, reservoirs and mains, to maintain the present
standard of supply, and that about one-third of this
amount, if expended for meters, would accomplish far
better results, there should be no hesitancy about the
immediate adoption of this method of regulating the sup-
ply to consumers.

Consumption.

During the past year the average daily consumption was
257,532,030 gallons, for an estimated population of
1,382,632, or 186.3 gallons per capita per day, but during
the months of July, August, September and October the
consumption increased to 279,498,277 gallons, or 202.2
gallons per capita per day, and it is during this period of
greatest consumption that it is difficult to supply the need-
ful quantity for domestic use and for the extinguishing
of fires.

The West Philadelphia supply has been unsatisfactory
in quantity and exceedingly objectionable in quality dur-
ing periods of freshet in the river, and, owing to the break-
ing down of No. 4 engine, and to the lack of steam power

* During the last four years, as already stated, the population has increased bv about
191,700. At 60 gallons per head per day (which is ample) this would have involved an
increase of 11,5)2,000 gallons per day in the consumption. Our actual increase has been
80.8 million gallons per day, or a little more than seven times what it should bave been
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at the Belmont works, it was necessary, on several oceca-
sions, to pump direct into the mains of this district.
Under these conditions it was important to economize as
much as possible, and with this object in view the City
Hall was, for a shot time, changed from the Belmont to
the East Park supply. ;
The consumption in West Philadelphia averaged 27,-
807,458 gallons per day, or 197.6 gallons per capita per
day for an estimated population of 138,174, but, during
the months of July, August, September and October, the
average daily consumption was 29,817,900 gallons, or an
estimated daily consumption of 215.8 gallons per capita.
By means of a meter placed on the supply pipe at the
Belmont reservoir the quantity of water required to sup-
ply the City Hall was ascertained to be 427,000 gallons
per day. o
Through the same meter and suitable connections to the
West Fairmount Park mains the daily consumption for
the West Park was found to average 127,000 gallons, the
T. A. B. fountain* 45,000 gallons per hour and the Cen-
tennial Lake fountain® 6,000 gallons per hour. From
these quantities it was estimated that the daily consump-
tion, during the summer months, for the City Hall, West
Fairmount Park, and the fountains, averaged about 810,-
000 gallons per day.
At Chestnut Hill a limited area was supplied through
a 12-inch Venturi meter and the consumption averaged
359,000 gallons per day, or about 160 gallons per capita.
The Twenty-first Ward and that part of the Thirty-
eighth Ward above Queen Lane were also supplied in a
similar manner through a 20-inch Venturi meter, the aver-
age daily consumption being 2,527,200 gallons and the per
capita consumption 85.6 gallons.

* These fountains run during only a portion of the day, and during only certain
seasons.
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The Chestnut Hill distriet is a suburban or residential
section, while the Manayunk district is a populous manuf-
acturing centre, and the latter, though well supplied with
City water, is deficient in underground drainage, without
which there is usually considerably less waste of water,
for the reason that excessive surface drainage is a nuisance
to which the community will not submit, and neighbourly
considerations are very effective to check such waste, which
would receive no attention if flowing unseen through
the drain pipes to the sewers.

The average supply for the Twenty-first, Twenty-second
and part of the Thirty-seventh and Thirty-eighth Wards,
supplied from the Shawmont Pumping Works, was 17,
785,400 gallons, or 175.7 gallons per capita per day, the
population being estimated at 101,200, and, during the
months of greatest consumption, 18,252,618 gallons per
day, or 180.3 gallons per capita.

Other sections of the City, comprising the greater por-
tion of the area between the Delaware and Schuylkill
rivers, are supplied by pumpage, and from the several
reservoirs, in such a manner that it is impossible to deter-
mine the quantity consumed in each section, but the aver-
age daily supply for the whole area (excluding the Shaw-
mont supply mentioned above) was 212,238,172 gallons,
cr 185.7 gallons per capita, and during the months of
greatest consumption 231,427,775 gallons per day, or

.202.4 gallons per capita.

Meters.

In my report for 1896 I stated that “the destruction of
“our. meter records by fire, in 1892, when valuable data
“relative to tests, and to the merits of meters, were lost,
“necessitates a repetition of most of our work in this di-
“rection. Accordingly, a series of tests of mechanical
“meters have been begun. They are unfinished as yer,
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“but will be continued and completed during the present
“vear.”

" This work has been completed and as far as experimental
tests may be of value, complete data have been obtained
with perhaps the exception of that relating to the relative
durability of the meters, to fully determine which would
require either a much longer time for experiment than it
is convenient to give, or the operation of the meters at
a greater velocity than our facilities for testing them will
admit of. .

The results obtained, however, are sufficient to demon-
strate in a great measure the relative merits of the meters,
but it must be remembered that while such tests are of
value, and are, in fact, necessary in order to reach a deter-
mination of the relative merits, experience and good judg-
ment are equally necessary. A table of tests, with the
percentage of merit for each meter, is submitted showing
the result obtained with the meters actually tested.

Referring to this table, the tests for accuracy, A-a, were
‘made as nearly as possible under the conditions which the
meters would be placed in service. The outlet pipe was
provided with a valve to regulate the quantity discharged
into a tank resting upon platform scales.

Each percentage of error A-a, is the average of three
trials of 100 cubic feet, each under like conditions, to as-
certain the difference in the quantity registered by the
meter and that actually discharged into the tank and
measured by weight.

The average error for each meter, B-b, is the difference
between the sum of the respective + and — errors, A-a,
divided by their number.

The average velocity C’ is obtained by the sum of the
velocities C divided by their number. The friction D’ as
indicated by the piezometer is similarly obtained.
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Column E shows the total discharge for each meter dur-
ing the test for durability and Column F the average dis-
charge per day.

From the data enumerated the percentages G. . I and
J are obtained, and the average of these gives the rating
for each meter as shown in Column K.

After the completion of the test of the meters each one
was examined to ascertain its condition and the results of
these examinations are classified upon Table I, as follows:

Slight wear—Surface merely polished.

‘Worn—Perceptible wear, not serious.

Badly worn—Worn sufficiently to be objectionable.

Fig. 1.—Arrangement of Venturi and Mechanical[Meters
at Chestnut Hill.
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Fig. 2.—Relative position of Mechanical Meters at Chest-
nut Hill.

No. Size. Meter. No. Size, Meter.
) ORI weeee 34 inch.............Nash, 19 34 inch Crown.
2 14 inch ...Union, 20.eceeieiiecinrennss 34 inch . .Trident.
R 34 inch Union, 21, eeeivinneneens 34 inch ....Thomson.
eeeeenens 34 inch............Nash, 1 inch Union,
. 34 inch............Hersey. ...l inch.. .Nash.
reressesnennl  inch............Crown. b~ R | ....Trident.
[ SUUTOUURUIINS SIS §'i o) RO Hersey. 25 cieereerirennnen ¥4 inch............Crown,
8 1 inch Th 26 114 inch Union.

9 y weene134 inch
ceeeannnns1%4 inch............Th

2T eerersenennenne ....135 inch............ Hersey.

28 ) 2 inch

ceecssennnns2  inch............Trident.
12 2 «o....Unfon.,
«..3 inch............Nash,

14 inch............Empire.
15.cccericseresennnenns 34 inch............ Empire.
16.. R | inch............Empire.

weeneene2  inch............Lambert.,

ceesearnenss ¥4 inch............Crown,

e Hersey.
............ Crown.
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Fig. 3.—Arrangement of Venturi and Mechanical Meters
at Roxborough.
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Fig. 4.—Relative Position of Mechanical Meters at
Roxborough.
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Figures 1 to 4 show the order in which the meters were
placed for the durability test, the average discharge for
each group being, respectively, 475,000 and 2,531,000
gallons per day.

A 12-inch Venturi meter was placed on the main sup-
plying group No. 1 at Chestnut Hill, and the difference
registered by the Venturi and mechanical meters at the
start was 3 per cent. in favor of the Venturi meter, and
at the end of the test the Venturi registered 3.4 per cent.
more than the mechanical meters.

‘A 20-inch Venturi meter was also placed on the pipe
supplying group No. 3 at the Roxborough reservoir, but
considerable variation in the discharge was observed be-
tween the Venturi and mechanical meters and it was dis-
covered that this difference was due to a vacuum in the
drum containing the actuating device of the Venturi meter,
which caused less water to be registered than actually
passed through the meter. The vacuum was caused by
the great draught upon the main supplying the meter and,
owing to the difficulty experienced in this respect, the
meter and register have been reset at a lower grade, and
it is believed that the conditions are now favorable for
obtaining a correct registration of the water passing
through it during the coming year.

48-Inch Venturi Meter.

On June 10, 1897, the 48-inch Venturi meter was moved
from the Wentz Farm reservoir to the Frankford works
and placed on No. 3 pumping main, close to the engine
house. :

This meter was used June 16-19, in connection with a
weir at Wentz Farm reservoir, for measuring the discharge
during the duty test of No. 3 engine.

The results obtained and certified to in the official re-

port of the experts are as follows:
11 :
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HIGH SPEED TEST. R
Venturi meter. . 24,156,000 gallons per 24 hours.

Weir 23,018,000 gallons per 24 hours.
Apparent loss between meter and weir......... 4.6 per cent.

SLOW SPEED TEST.

Venturi meter.......... .. beussaseseseneesesasssassesneres 15,990,000 gallons per 24 hours,.
Weir 14,276,000 gallons per 24 hours.
Apparent loss between meter and weir......... 10,7 per cent.

There was evidently leakage through the stop on the
ccennection attached to the pumping main above the meter
that did not go to the weir and the quantity of water -
pumped as indicated by the Venturi meter was therefore
used in estimating the duty of the engine.

Later an additional 48-inch Venturi meter was purchased
and placed upon the same main at the Wentz Farm reser-
voir, the distance between the two meters being 4.24 miles.
This tandem arrangement enabled us to check one meter
with the other, and to ascertain whether there was  any
material leakage of the main.

The first test under these conditions was made October
26, 1897, and showed 4.16 per cent. greater discharge
through the meter at the Frankford Works than through
the one at Wentz Farm reservoir. Investigation showed
that part of the pumpage passed through a leaky 36-inch
stop into the 80-inch main. To prevent this leakage as
much as possible No. 1 engine was run to equalize the
pressure on both mains.

The difference in the discharge as indicated by the
average head shown by the mercury gauge at each meter
was then found to be .68 of one per cent., which is a
close approximation for measuring the discharge of large
pipes, but is of little value for detecting minor leaks.

The experience obtained during the past year with this
class of meters confirms the estimate previously found of
their value, and the adoption of such meters is earnestly
recommended for supply mains. We may then determine
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the consumption in each district as well as approximately
the quantity wasted, and with this information we may
perhaps detect waste of which we now have no knowledge,
and may, in many cases prevent it.

Pitot Meters.

During the past year a number of experiments have
been made with the Pitot Meter, with a view to using
this comparatively simple device for the measurement of
the discharge of our supply and pumpihg mains, but until
recently the results obtained were very unsatisfactory

Fig. 6.




144

This meter is shown in Fig. 5 in which A B are two

tubes partly placed within the pipe with the lower ends
facing the current. A is an open tube and the lower end
receives the force due to the velocity of the water in the
pipe plus the pressure on the main. B is closed at the
lower end, but is provided with openings in the side b,
into which the water is forced in proportion to the pres-
sure on the main. The pressures on the water in the
tubes A B are unequal in proportion to the velocity of
the water in the main and are transmitted through the
respective tubes A’ and B’ to the mercury in glass tubes
CC, which are joined together at the lower end, thus form-
ing a U tube. The greater pressure on one side causes the
* mercury to rise on the other, and the difference in the
respective heights of the mercury columns is proportionate
to the head necessary to produce the velocity in the pipe.
It is, however, difficult to measure accurately small differ-
ences in the height of the two columns of mercury, and,
owing to the greater specific gravity of mercury, any error
in measurement is multiplied 12.6 times.
' The substitution of water for mercury in the U tube
makes it necessary to interpose a body of air between the
water in the pipes A B and the water in the U tube, in
which case the pressure from the main is transmitted to
thie air confined in the tubes A’ B’ and from the air to
the water in the U tube, C. C. This arrangement failed
to give satisfaction for the reason that it was difficult to
keep the instrument air tight, and also owing to the fact
that any inequality in the quantity of air confined in the
tubes A’ B’ affected the accuracy of the instrument to
such an extent that it is even possible to reverse the height
of the water columns in the U tube.

These defects were sufficient to condemn the instrument
for measuring low velocities, but another form of con-
struction, Fig. 6, gave very satisfactory results.
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Fig. 6.

This meter is constructed with the Pitot tubes A B
partly within the pipe, as in Fig. 5, and a continuation
above consisting of valves, branches, turns and sockets to
hold the glass tubes CC, which are connected at the top
(in this case) by a piece of rubber hose.
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In this instrument the water rises within the tubes A’ B’
and the glass tubes CC until the compression of the air
confined above is sufficient to balance the pressure on the
main. In this meter the air in compression is eommon
to the pressures in both tubes and moves in unison with
the variations in the height of the water columns. It is
therefore immaterial how much air is confined in the
meter provided there is sufficient to keep the tops of the
water column low enough to be visible in the glass tubes.
If there is not sufficient air for this purpose it must be
pumped into the meter through the branch b until the
desired height of the water is obtained.

A number of tests were made with- this device and the
following results were obtained.

PITOT METER ON SIX-INCH PIPE—AIR OVER WATER IN GLASS TUBES.

|

A. ; B. C. i D. {
, [ . :
| I i
| Velocity in fect . Mean constant, l\
Mean velocity *  per second Constant. | — 0.778. . Percent.
in feet persecond.  measured by —-A ! Mean velocity | of error
Discharge meas- ,  Pitot meter. B by Pitot meter | Detween
ured by weight. y V ="/ 2l . 0718y B . AandD.
: - |
0.731 0.936 0.781 724 | 0.09
1170 1484 0.788 1147 [ 110
1.553 2,005 0775 1.550 0.20
2.247 2,942 0.764 2.274 119
1.500 ! 1.925 0,779 1488 | 0.80
2.191 ! 2,506 0.781 2.169 : 100
2.605 3.449 0.758 2.666 | 2.34
3.364 1.465 0.754 3.451 l 2.59

The results as shown above are very satisfactory for
velocities of about two feet or less per second and equally
good results can be obtained for greater velocities than
two feet by using mercury in Pitot meter, Fig. 5.
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A number of tests were made with the same meter on
a 4-inch pipe, the discharge ranging from 0.77 to 6.16
feet per second. The average constant obtained was 0.777
as against 0.773 for 6-inch pipe. There are, however,
minor imperfections in the construction of this meter, the
correction of which it is believed will give results fully
within a limit of 2 per cent. of accuracy.

To avoid these defects a meter was constructed
of a different form but on lines embodying the principal
features of the Pitot meter. This meter was constructed
for measuring the discharge of a 48-inch main and part
of the device is shown in Figs. 7 and 8.
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Main
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To apply this meter it is first necessary to insert a valve
D into the main, which may be done while the main is
under pressure, with the tapping machine commonly used
for this purpose; a tube e about 3 feet long, provided
with a stuffing box f at the upper end is then attached
to the valve, and within this tube, as far as the closed
valve will permit it to go, is placed the Pitot device shown
in Fig. 8. The gland of the stuffing box is then tightened,
after doing which the valve D may be opened, thus leav-
ing a passage for the Pitot meter to descend into the pipe.
A removal of the meter may be effected by a reversal of
this proceeding, leaving only the closed valve attached to
the main. '

‘When the meter is in position the velocity, plus the
static pressure, and the static pressure alone, are conveyed
through separate tubes to a measuring device at the top,
similar to that described in Fig. 6.

Only a few experiments were made with this meter and
the “constants” obtained varied considerably.

Examination showed, however, that the device was
faulty in construction as well as in design. These defects
are now being remedied, when, I have no doubt, the meter
will give results fully as satisfactory as those obtained on
the 4 and 6-inch pipe.

Pennsylvania Avenue Subway.

The construction of the Pennsylvania Avenue Subway,
west of Thirteenth street, necessitates the alteration of all
service and supply mains crossing the line of the work.
These alterations were commenced early in the year and
have progressed as follows:

The 20 and 30-inch mains in Broad street were relaid
- in deep trenches across Pennsylvania avenue below the
level of the proposed new track surface, and, passing
through archways constructed in the north and south
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abutments of the bridge, they ascend to the level of the
original line to which they were connected and the water
turned on July 11, 1897. ‘

A 12-inch main in Broad street was also changed in
order to clear the proposed construction of the west half
of the Broad street bridge, upon the completion of which,
or as soon as the excavation to sub-grade is finished, this
pipe will be depressed below the new track level.

Six-inch service pipes crossing the line of the Subway
at Fifteenth, Seventeenth, Eighteenth, Nineteenth and
Twentieth streets were cut off, and their use abandoned,
until the progress of the subway construction will permit
the relaying of them without interfering with the build-
ing of the Subway. ‘

At Twenty-first street and Pennsylvania avenue one 6-
inch, one 20-inch, one 22-inch and one 48-inch main were
required to be relaid at sub-grade previous to the excava-
tion of the new roadway in Pennsylvania avenue, and for
this purpose two tunnels were constructed between the
bridge abutments, parallel with the line of Twenty-first
street, 167 feet in length and 36 to 41 feet below the
present track surface.

In the east tunnel a 6-inch and a 48-inch main have
been laid with ends extending through arches in the bridge
abutments at the north and south sides of the Subway.
These pipes ascend to the level of the original line and
are now ready to be connected, when that part of the
old pipes immediately over the Subway will be removed.

In the west tunnel a 20 and a 24-inch main has been
laid in a similar manner and will soon be ready to con-
nect to the old mains at the north and south ends.

A 22-inch main in Pennsylvania avenue, between Twen-
ty-first and Green streets was partly removed, and in place .
of this removed portion a 24-inch main was laid north-
east of the Subway with temporary connections to old 22-
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inch main east of T'wenty-second street and at Gold street.
This pipe will eventually be continued west to Green street
and east to the 24-inch main in the Twenty-first street
tunnel, when the balance of 22-inch main in Pennsylvania
avenue will be removed.

The 22-inch main referred to was laid with pipes im-
perted from England, in 1819-20. Each section of the
pipe is 9 feet long over all and was cast horizontally, with
three concentric rings on the outer surface of the barrel,
about two feet apart and projecting 4 inch beyond the
body of the pipe.

The bells are 5% inches deep, with wrought iron band
on the outer end, 1} x 2 inches in cross section; the lead
ring being 4 inch thick. ,

- In consequence of casting these pipes horizontally the
barrels vary in thickness, but, notwithstanding their long
service and the fact that they were uncoated, unless they
may have been whitewashed on the interior surface, no
appreciable reduction of the original thickness of the cast-
ings could be detected.

The corrosion on the interior surface was found to dis-
place about 4.2 per cent. of the original area, the dis-
placement being ascertained by weighing the water in a
section of pipe and carefully measuring its depth, from
which data the diameter for the ascertained depth was
obtained, and by carefully calibrating the interior diame-
ters of the pipe the difference between the area of the cross.
section of the water column and that of the pipe, is, as
stated, 4.2 per cent.

Broken Mains.

The supply of West Philadelphia is wholly dependent
upon one 20-inch main for the high pressure district, and
one 20-inch and one 86-inch main for the low pressure
district.




152

On Saturday, March 27, at 4.15 P. M., the latter main
was badly broken, at Fifty-second street and Wyalusing
avenue, by blasting during the construction of a sewer.

Owing to the difficulty in finding the employees of this
Bureau (Saturday afternoon being a half-holiday) it was
nearly two hours after the break occurred before the water
was turned off, and by that time the gauge indicated that
the reservoir had been drained by the broken main to
the extent of two feet. In some parts of the district no
water could be obtained after the shut off was made, and
the supply throughout was not sufficient for fire-protection.

Fortunately the main broke near a large open space
that was lower than the surrounding streets and the water
within this space escaped through the open end of a large
main sewer, thus preventing any damage to the surround-
ing property.

To make the repairs it was necessary to put in a new
section of pipe and this work was completed on the follow-
ing day, when the water was turned on at 6.30 P. M.

A new 30-inch main for the supply of West Philadel-
phia was included in your estimate of last year for “ex-
tensions and improvements,” and the breaking of the main
above referred to shows the necessity for laying the pro-
posed main immediately.

On September 30th, at 1.30 A. M. a similar break oc-
curred in the Queen Lane 30-inch supply main at Twenty-
third and Parrish streets, but, in this instance, no reason
can be assigned for the breaking of the pipe. The water
was shut off at 2.22 A. M.; by 2.20 P. M. the broken

pipe was replaced with a new one and the water turned on.
Considerable damage to the street paving and sidewalks

was caused by this break, and a number of cellars were
flooded.
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District Yards and Meter Shops.

In relation to these matters I would respectfully call
your attention to the following extract from my report of
last year :

“A suitable meter shop is urgently needed. At present
“the office and repair shop for this branch of the service
“is at 918 Cherry street, which is also the headquarters
“for the Second Purveyor’s District. The apparatus for
“testing the meters is at Spring Garden Pumping Station,
“three miles distant, and various materials are stored at
“the South street yard, equally inaccessible from the office.
“This condition of affairs is annoying as well as expensive,
“and T would earnestly recommend that a meter shop be
“constructed at Fairmount, on the site of the one destroyed
“by fire, May 23, 1892, as this location is the most central,
“and the conveniences for obtaining water and the con-
“ditions necessary for properly testing meters are better
“than elsewhere.

“In this connection it may be further said that the work
“pertaining to the Second Purveyor’s District is greatly
“hindered by the overcrowded condition of the yard, ete.,
“and not only should the meter force, now quartered there,
“be withdrawn, but an addition should be made to the
“property now occupied. Such an addition could now be
“made to good advantage by the purchase of properties
“Nos. 922 and 924 Cherry street, which have been offered
“for sale to the Bureau. A yard entrance and exit could
“then be provided, and the confusion and delay consequent
“upon the massing of wagons in the present limited quar-
“ters could thus be avoided. It is especially urgent that
“the storage facilities of this district should be increased,

inasmuch as we shall soon be deprived of the South street

“yard, the ground having been donated by the City to the
“University of Pennsylvania.”
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Notice will, no doubt, be soon received for this Bureau
to vacate the premises, and a new storage yard is imme-
diately required.

Storage yards are needed also in the Third, Fourth,
Fifth and Sixth Districts, and they should be provided
immediately, while suitable sites are yet available for the
purpose.

Mains.

The following is a statement of mains laid, relaid, taken

up, ete.:

NEW WORK.
Service mains laid.................. .. 135,112 feet.
Supply Mains 1aid v.ceeeieicrecisertrnseessronssriscnssessssssnises sesesssonsen - aeonse 15,062 “
Pumping maijns Jaid 290 «
Connections, etc . 11416 «
Total.ccceeeeriienieiiieciiaensnessnnnnene 161,810 “

Comparison of Conditions Ielating to the Distribution.
1896 -1897 Mains.

1896. : 1897. | Increase.! Decrease.
I’ Service mains, 3-in. to 16-in............ . 158,945 185,112 |iiveeiierninnen 23,384
g Supply mains, 12-in. t0 48-i0............ 20,395 15,062 5,333
g Pumping mains, 20-in. to 48-in......... 1,151 220 931
- { Connections and miscellaneous work 16,747 11,416 5,381

¥ !

Totals iu feet..... vseeeenes| 196,839 | 161,810 35,029
Relaid, 4-in. t0 48-iD.cccurererrnaes ceneen 71,189 45,902 25,287
.5 Miscellaneous repairs, 4-in., to 48-in... 5,864 38,223 2,641
g Taken up, 2-in. t0 48 iflu..eeeveirrereensnes 60,586 34,612 25,974
( Lowered, raised, shifted, 4-in. t0 80-in 6,759 6,433 ...ocoveee 326
TOtals iD fEeb.cve.mcemmssnc sooermersennee 144398 |- 90,170 leeerrreernenn. 54,228
Pipe cut off and abandoned, 3-in. to 16-in, 14,172 10,121 4,051
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Pipe laid by Property Owners under Ordinance of Councils, dated June 19, 1890,

1896. 1897, Increase. | Decreate.

Six-inch pipe...ccccciiiieiciiiirienss veeeee vuvene 7,842 1,796 |...... 6,046
Work Performed in Connection with Construction of Electric Railway.

1896. 1897.
Pipe laid 5,998
Fire hydrants ‘11
Service connections.. ...uueiiisieeisinnnn 84

Meters.

1896, 1897. Increase. | Decroase.

Moters in use. 1,330 1,386 56

Numbder of Dwellings and of Principal Appliances for the Use of City Water.

1896. 1897. | Increase. | Decrease.
Dwellings with Waterlu...ue ceevervenssrneonsonne 211,722 219,508 7,786
Dwellings without water .........cccoeuverenn. 12,559 12,588 29
Water-closet: 170,039 187,664 17,625
Baths 115,842 154,668 8,828
Wash-paves....c.c.ceeuee 81,098 84,966 3,868
Basing and SinKSu.......cciennesssseniessroneonns 78,681 81,926 2545
Urinals. 4,686 4,769 83
REPAIRS.
Mains relaid 45,902 feet.
Repairs and connections 3,223 «
- 49,125 feet.
01d pipes taken up 34,612 «
Pipes lowered, raised and shifted...... sesssessesneaseannenes 0,433 ¢
B 41,045
Total...... I 90,170
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ABANDONED.
Three-inch oo vieiiiiinniiiiiens weneee 2,989 feet.
FOUT-INCI. cuereueeeresrsaeisenninreinsseosssssssneninnanenessasass y 6,329 ¢
P15 11 1¢) | TS UUUETOPOUI ORI 199
Twenty-tWo iDCh e i iiissnsariieic i ettt e 207 ¢
Thirty-inch........ccoeeeee 397 «
Total 10,121 ¢

The total quantity of pipe handled for all purposes
throughout the year was 251,980 feet, weighing 11,891,

355 pounds.
The total quantity of new pipe laid was 161, 810 feet

or 30.64 miles, making, in addition to that previously laid,
1,242.7 miles now in use.

FIRE HYDRANTS,

New style fire hydrants in new 10CAtions .........cevreeeerscesseancsesssssencenes 566
Old style fire hydrants in new locations 0

New style fire hydrants in place of old style

O1d style fire hydrants in place of others of the old style.....ccceruuerrenanees 4

Total 826

New style fire hydrants taken out

014 style fire hydrants taken out

The total number of new style fire hydrants added to
the distribution system was 477, and the total number in
use December 31, 1897, was 11,101, of which 1,050 are
of the old style and 10,051 or 90.6 per cent. are of the
new pattern.
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Drills for Attachments.
The following new attachments were made to the mains:

4-Inch....cccveueeenne. .6,911; area of openings 1,457 square inches.
%4-inch 266; area of openings. .... 82 square inches.
34-inch.......cceeererenens 123; area of openings.......ceceeevenns 51 square inches.
b T ST OO 214; area of openings........cceeceunes 168 square inches.
134-inch...ccceniiiiinns 4; area of openings.......cceuveeeens 6 square inches,

1%-inch.... seeeseee 38 area of openings...

67 square inches.

2-inch....uueieeeees eosene 47; area of openings.....cccsreeess 148 square inches.
25111, « TR 3; area of openings....... vrverennnns 21 square inches.
4-inchu..cusiinnecesnnneees 8; area of openings...... S 101 square inches.
G-inch......ocevenreririnnns 4; area of openings, 113 square inches.

Total.ieeeinreannen 7,618; aren of openings................ 2,217 square inches.

The following attachments, including the ferrules, ser-
vice pipes and:curb stops were put in from the street
mains to the curbs, by employees of this Bureau, in order
to provide for possible future service without breaking
of street pavements:

14-inch 1,510

BAINCh..iiiiintiienns ersseseiritinnaesee st e s ts sttt r e et e e sa e s se e s serens 6

1-inChuiriinecranenissiereienns 2

Total PO 1,518
Meters.

‘During the past year one hundred and seventeen (117)
meters have been set in new locations. One hundred
and thirty-two (132) meters that were defective, or where
a different size or style was required, have been renewed,
and fifty-two (52) were removed, where the use of water
by meter was discontinued.

The total number of meters in use December 31, 1897,

was one thousand three hundred and eighty-six (1,386),
12
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an addition to the number in use during the previous year.
of fifty-six (56).

Tabulations of the work™ performed and expenditures
made are herewith submitted, also report of Captain Theo-
dore S. S. Baker, Chief Pipe Inspector, relative to the
inspection of pipe and other castings.

Respectfully,

ATLEN J. FULLER,
Assistant in Charge of Distribution.
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DeparTMENT OF PunrLic WORKS.

Bureau oF WATER.

Philadelphia, January 19, 1898.

Mr. Ariexy J Furieg,
Assistant in Charge of Distribution.

Dear Sir:—I have the honor to submit the following
report of inspections made during the year 1897, with
the aid of two assistants, of pipes and special castings,
manufactured at the foundries named below, for the De-
partment of Public Works, Bureau of Water:

Camden Iron Works.

Donaldson Iron Works.

Reading Foundry Company, Limited,

Gray’s Ferry Foundry and Boiler Company.

McNeal Pipe and Foundry Company.

The quantities of castings inspected, rejected, cancelled
and accepted will be found in list attached hereto.

Yours respectfully,

THEO. S. S. BAKER,
Chief Pipe Inspector.




SERVICE AND SUPPLY MAINS LAID DURING 1897.

Firsr Districr.
Comprising the “rirst, Second, Third, Fourth, Twenty-sixth, Thirtieth and Thirty-sizth Wards.

SIZE IN INCHES.

Total in
Purposes for which used. ; feet and
3 4 6 8 0 | 16 pounds.
Service mains... ........... tteeseessssanenieesesssronertentace 12,129 12,129
'§ Supply mains . resnessreasanenns! 125 125
& Service supply connections. : 33
5, | Fire hydrant connections............cuemeseesearersnssesnessassonseens [oonsuecucsssnonses [eossesnisnisnonne 709 ooeoironnnsinnn e lesssnenesnarnnnee 709
2,'5 Fire connections (private) 80 |eceeererens verene i 93
’8.'§ Supply connections (private)...... vomennae . 48
E e I
z Total Feet. voren 94 12,838 125 13,137
1 Poun 1,756 423,654 3,360 13,750 442,550
548 Pi] elaid
=49 pe r 22,305 |.eeirereninenne
= ‘5: [ Repairs general reeressernerenens|rnsarerstesnasas "288 17
8% | Pipetaken up 21,068 30
A { Pipe raised...... 18
#a8a
Pt wd I
SREE Total...... | Feet 826 21,68 22,623 17
[N L OUNAS.ccnvvaresveeecsiersanrennenses soses 12,390 400,292 746,559 714
Feet T 826 21,162 35,461 97
Total handled...... 3 poundr i | 12,390 | 402078 | 1,170,218 4,074 1,45 18750 | 1,603,550
. ) ) y ’
Pipe cut off and abandoned 472 |eierersisnennenn|enresnsesinennnne . 472

09T



SeconD DisTRICT.
Comprising the Fifth, Sixth, Seventh, Eighth, Ninth, Tenth, Twenty-fourth, Twenty-seventh and Thirty-fourth Wards.

S1zZE IN INCHES, .
Total in
Purposes for which used. feet and
3 4 6 8 10 12 36 pounds.

[ SEIVACE MAINSenaeerrreeressresrssesassssssssecsssesssseisas 36,118 2,667 LI31 |eeeerenerenenee 42,795
8 | Service main connections .....cevieeaeees ereeeassesss|rosnnnes sonernns]oe 9 leeees T [eeeorenennanen . 16
= | Bye-pass connections. . . 26
B | Meter inSPection CONTEEIIONS. .eusersessnes svers|sessrsssersosssnes | osssensressersss 37 37 90
| Service supply connections.. 26 |eveersnsecrevnenis|sernnonnnreciiined tiiniinneenennne] v 26
& | Fire hydrant connections... 215 2,038 |...... 2,253
= { Fire connections (private). 3 over [aeren 25
S | Supply connections (private). 27 81 51 e 159
2, | Draibs....... ... rer eraeen sesasnsseenen 56 56
A | .

B
2 Total { Feet 52 322 38,253 2,951 2,700 1,168 |...... revernenees 45,446

otal 1 Pounds........ wvresesesanerenas 780 6,118 | 1,262,349 123,942 148,500 84,096 |.evuerrrsernvenne 1,625,785

LS [ - -
R T L L F e 3,515 1,910 |.eerrnnenns 5,425
® D | Repairs general ... . 7 32 492 54 50 62 13 710
225 | Pipe taken Up..... N 1,711 61 98 [.cvuucrrensrerress ] susrsemessonsnrans! susee . 1,870
23S | Pipe loWeredu. .ouunreeeenimeessismnsencerisasisnses | sressssssessaninn e 132 132
-X=2"] 4 :

2 =] E - —_— .
g5

g I Feet......... 1,718 93 4,237 1,964 50 62 13 8,137
§-53 ] Total {Pounds............ 257770 1,767 139821 82,488 2,750 4,461 5,486 262,546
{ Feeb...c. ..o 1,770 415 42,490 4,915 2,750 1,230 | . 13 53,583

Total handled { Pounds 26,550 7885 | 1402170 | 206430 | 151,250 88,560 5486 | 1,888,331

Pipe cut off and abandoned 1,577 1,965 |ovviiiiins e 32 oo JOOTNN P sversnssisas vones 3,574

T9T



THIRD DistrICT. .

Compr ising the Elcventh, Tuelfth, Sixteenth, Scventcenth, Eighteenth, Nineteenth, Twendy-thivrd, Twenty-fifth, Thirty-fifth, and part of
Twenty-second, 1hirty-third and 1 hirty-seventh Wards,

S12E IN INCHES. Total in
Purposes for which uged.  }__ 0000000 feet and
3 4 6 8 0 o1 16 30 4 | POURIS
. [ Service mains. 17 I PO 27,827
5 1
© | Supply mains....enecereenn e 14,429
g Supply main connections b2 I P O 243
< Bye-pass connections......... 12 27
§ Meter inspection connections... eesenserases . 83 &3
& | Service supply connections.... cvos 119
5 4 Fire-hydrant connections........coeecveen | corvererns | corerarserianes 2,082
o | Fire connections (private 17
S| Drains.... veeveeecceseeueinees 63
2
5
% 136 26,293 804 12 10,771 6,746 83 44,845
L 857,669 33,768 66) 715,060 742,060 .. 48,555 | 2,470,808
. t
%52  [!Pipe relaid 4,617 | 4,617
® .; | Bepairs general..... 943 | 1,157
- w8 | Pipe taken up.. -54 . 42 4,226
5-: = | Pipe lowered 1,567
2 & ] 'Pipe raised............ 650
ga :’ Pipe shilted 13
e 2 1 <
@ Y8 i
ek 6,352 125 33 59 84 12,290
P 209,616 5,250 1,815 4,248 49,140 | 842,908
Feet........... 32,645 ! 929 45 | 10,830 6,746 167 57,075
Total handled { Pounds..... 1,077,285 | 39,018 | 2475 | 779,760 | 7421060 97,605 | 3,3137716
Pipe cut off and abandoned 66 |....c. ceesrsvassroras|esiune R DN 781

91



Fourrre Disrrict.

Comprising the Thirteenth Fourteenth, Fifteenth, Twentieth, Twenty-eighth, Twenty-ninth, Thirty-second and part of Thirty-scventh
and Thirty-eighth Wards.

Size in Inches. _Total
Purposes for which used. ' | n:"fget
i3 4 6 8 10 12 16 20 22 24 | 30 48 | pounds.
—————— — ! '
Service MaibS.coveiniessrivarereses o [ 536 1,194 |ocieieeiin}n 17,660
: | Service main connections.. . 12
8 | Supply main connections..... 86
g Bye-pass connections 81
* | Service supply connections......... 36
® | Fire hydrant connections.... 739
& J Fire connections (private).... 17
5 1 Supply connections (private) 985
o | Motor connections (private).. 18
,‘E::' Drains .cocveecnnineeeneiean 17
g i - -
Z Tota]{ Feet......., 18 217 | 13,617 3,985 549 ' 1,194 |t 70 - 19,650
L Pounds.. 4,123 | 449,361 | 167,370 | 30,195 85,968 ! ..... ceeene| 11130 ... e 748,417
o [ Piperclaid........cccouuvunens 5,506 72 |.. 5 ... 8,732
+» 5 | Repairs, general.... 201 4 4 3 ] 338
= gfg' Pipe taken up. 233 20 5,509
'QE Z | Pipe lowered 1,212
gs & | Pipe raised . . 16
548, | Pipe shifted 216 |.... JRUOSRRRE PSRRI IURPSOO DO 216
2ET crem
fZe Total { 0 SO 4,469 | 6,172 96 14 148 4| 662 46! 1811 408 | 1,453 16,023
Pounds........ 84,911 | 203,676 4,032 770 10,656 1,510 | 105,258 | 186,500 | 561,410 ' 135456 | 867,556 | 2,161,764
U R, ‘ _ _
Total handled { Feet. 18 | 4,686 | 19,789 | 4,081 563 1,342 14 732 746 | 1,811 408 | 1,483 35,673
Pouu 270 | 89,084 | 653,057 | 171,402 | 80,965 = 96,524 1,540 | 116,388 | 185,500 | ~61,4.0 1135456 |867,565 | 2,910,181
| . _ ~ RN
, Pipe cut off and abandoned e A7 [ e SOOI PO ! 207 boso7 | o 1,021
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Firra DisTrICT.

Comprising the Twenty-first and Part of the Thirty-eighth Wards.

Size in Inches. , Total
Purposes for which Uscd. —_ e e e TR T s e e e malllget
4 I 6 0 | 12 | . 18 | 20 ’ 30 | 36 ’ 48 | Pounds,
S DU R 4' ! i [
. !
° [ Service mains . ’ 3,594 320 ! ' ' 3,914
& l Pumping mains......... ....eeue orjeeneasesnsaens s B P Leseneesnensefoneessassens! 220
5 Fire hydrant connections... N . - [ 116
® } Drains . 209 66 38 | 120 [srensasannes eee 1,003
2 ! |
£3 — B : T e —
23 Total {Feet reevenaen 3,919 386 390 ;.. L 180 38 120 .. . 220 5,253
P4 s+ 1 Pounds. .. v 129,327 | 129,230 | 28,080 | 25200 | 6,042 39,810 ........ 128700 | 378419
- —_— [ ~ ‘ R
&3 [ Pipe relaid ] 90 I 102
297 ' Repairs general....... .. 12 78 [ 6 |errrsnansonene 101

=3 Pipe taken up. | 27 78 ! 296
B wgs | Pipe lowered.. [:5 70 I w [ 85
£22% | '

Ex2 | N - ‘ T
X Total Feet....u.unueens 12 163 |. 5 72 27| 174 ‘ 105 361 594
P * 1 Pounds.......... 228 5,379 |. 360 | 7,920 | 3,780 | 27,666 [ 34,860 | 15,192 - 95,385
Total handled Feet 12 4,082 385 39: 72 207 21 ’ 225 | 36 220 5,847

' seereeee L Pounds, 228 134,706 21,230 | 28,410 7,920 | 28,980 | 33,708 ! 74,700 l 15,192 128,700 478,801
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SixtH DISTRICT.

Comprising the Twenty-second, and part of Thirty-third, Thirty-seventh and Thirty-eighth Wards.

S1ZE IN INCHES.
Total in feet.
Purposes for which used. and pounds.
3 4 6 8 10 12
S [ SErvice MAIDS. .cvveeeescscsissrissrssrssnsnsesssssesssenssanssnusssssens frosumssnsensssnase connes 23,960 70 1,450 5,307 30,787
3 Supply mains... 508 [..eceeneen 508
= | Service main connections. ..... 87 108
& | Bye-pass connections ) (- J (ORI rensssssssnessnens|essnecissneciiens 16
@ | Service supply connections... 393
- Fire hydrant connections.. 1,697 |..... 1,597
% 1 Fire counections (private) . 53 53
g Supply conpections (private)....... 12 12
3 I . [ I R
g Total {Fect...... 25,125 578 1,450 5.328 43,974
z 2154 L POUNUSwerrvns srevssessssessasssssesssssassonsusnne | oasssssassasssoss 7,562 848,925 24,276 79,750 383,616 1,344,129
&2 . { Pipe relaid 1,369 1,360 1,661 331 4,721
3.3 Repairs, general 29 499 5 45 15 593
SZ | Pipe tAKEN UPecucvumucrscismunsiss st sieussrns s sasines esensseress e 464 331 795
-3 Pipe lowered -1 S OIS PR e 1,494
=5 ® 1 Pipe raised... 287 |ecvenrsennenecans 743 |eennrencrieannes 1,030
$=ag
E3 R T e e A - e E
o 0P
2e3 Potall 493 3,980 1,365 2,449 346 8,633
[ L . 9,367 131,340 57,330 134,695 24,912 357,614
Feet. 891 29,706 1,943 3,899 5,674 42,112
Total handled... { [ T 16929 | 980,265 81606 | 214445 | 408528 1,701,773
Pipe cut off and aband i.... 1,360 2,812 101 4,273
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Work Done by the Holmesburg Water Co. (Private).
Not included in the tabulations,

east of uonhwest| !
house line of Honey—
sucklo ave. to centre
ofUnionorWalkerst.; 35 | 6 | 1,143 3 1] 4! 6 Ludlow

| SERVICE FIRE
‘ ! MAINs. HYDRANTS, Stos.
!
. 1 N 1
Street. ! Location. | Style. |
! E ¢ | Feet. 1 Elg Sty g
] i Z g No.1. Vo.‘zl & =
Meridian.. { From 25ft. 10in.south-! i '

F’m centre of Meridiani 1
northeast to connect.! 35 | 6 | 33

Walker....

4

I Totals...............

]
i

H { N
. l 1,176 [ SO SR

ettt . e e
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7

Recapitulation of Fire Hydrants Setf, Renewed and Removed.

STYLE.
Districts. Total.
0.8, | No.1. | No.2. | No.3.
( First............ veeovene 66 2 |eiieeennnn 68
Second...ccvuieerres corveeenincecennnnne 130 9 [veereninen 139
Y ThIrd...eeiceesecssneeiensssossassreesniacsrecosesesans 155 [ N 164
T
v | Fourth 47 17 1 63
| Fifth [ P L PO 9
L Sixth...... 97 24 |...... 121
Total 504 61 1 566
FAIStoeeviiirrerenreisrereeeeeseesesssssanennes senves 33 - 83
$56condummrvernnrrnnne. 4| 84| 88| 76
% | Third...... 4 L — a7
é I FOUIth tiivveeirrniieereeeereisssseeesnenaeeesssosonne | senne veaes TP S,
Fifthuveuiereriseesieresenens sosevsossnorsmesssesesenens 15 15
SIXtRurerreirerererrneeeserenessnnsnsarsesensasssesesass |svesnsaenene 69 20 |.oereene o 89
Total 4 192 (L2 P— 260
Total new hydrants. i 826
[ First D |eeenssansnaitanes 9
| Second.ucenee e 8 7 2 6 23
=
"g! Third . 17 3 1 1 22
g l Fourth.. [T 5 3 4 4 16
Fifth i Erea e ] B
Sixth 14 SOOI S 19
Total ceerens 53 18 7 11 89
. Total added during 1897...cccvevessveesersvceune B R T reIos] Lresespeeon 477
_ . 1
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Fire Hydrants, by Wards.

WARDS.

STYLE.

No.1, | No. 2.

No. 3.

No. 4. | No. 5.

Total.

First..covcneeicnnnnnns
Second......ueveieereneiensnnnnnne
Fourthueaeecncessnnnnnenens
Fifth

Sixth

Beventh...uiecenieierseessones
Eighth o eeesssnessniensenennes
Ninth

19
13
1

26
11
14
15

Tenthueecneseneeansenieescenennes
Eleventh............ccorunreancnees
TWelfth...coivenserssesssescacones
Thirteenth ............cceenunee

Fourteenth.........ccverueeeinns

Fifteenth

Sixteenth .......oceevemeerercrnen
Seventeenth... ....ceveeeereannne
Eighteenth ......ccceueveunnnen...
Nineteenth.........cccervvererene.
Twentieth......ecereronsorens
Twenty-first...ccorseceereesenne
Twenty-second..,.;.
Twenty-third.......ceceueennn.
Twenty-fourth............cueens.
Twenty- fifth................
Twenty-sixtb...........
Twenty-seventh............c....
Twenty-eighth .......c...u.....
Twenty-ninth....................
Thirtieth........cooeceeeveerrnnns
Thirty-first ... voeereeenenes

Thirty-second..............
Thirty-third.

Thirty-fourth........
Thirty-fifth .....ceeveuene
Thirty-sixth.........
Thirty-seventh........

10

36

18

14
21
38
37
113
150
40

23
14
85
36
43
12

19
39
42

28
10

346
97
66
61
9%
66

101
o7

116
93
62
48
a8
73

169
65
7

130

240

106

1t4

682

275

192

370

168

324

332
151
104
166
98
385
297
58
153 |
b

156
86
43
82
51
46
83

100
70
66
29
81
55
83

171
41
30
62

124

123
81

248
81

127

133

121

124

219

167

i
72

85
185
70
11
100
70

17
16

6
14
12
12

D =W B ©

10

esessrsones 1

casersecsare 1
ceesevonnane 4

[RTTTTRTSTIes PYIPYPTISIOT

seiesesasanseeslone

1 2

b I POOOR,

cesesscceres

cesscsesanes

cesesecsanas

cesessansene|

|

‘
RO I |

|

|

RSSO |

[T 1

) S (OO

cossesscensefreescoctnnen

538
212
126
109
186
135
208°
219
193
167
102
92
18

372
13
120
222
409
268
383
1,136
397
432
532
318
547
627
380
233
247
215

Total....uuveerrs covereran

1,050

6,120 | 3,487

427

3 14
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Fire Hydrants by Purveyors’ Districts.

STYLE.
Districts. — - , Totual.
’ 1
! !
0.S. | No. 1. ' No. 2. : No. 3. | No. 4 lNo.5.
S R L
. |
First 98 | 1,005 580 i 108 [.eveennnn lcesesrasna. 1,830
Second.vueunms venssomsanes s 283 1381 . 708 | 100 (e ‘ 10 | 2483
ThiTdecemnessereressssosnenes o 192 |12 | o7e3 | s 2 ! 2.807
‘ f
FOUurthucmussescsssersssnees soenns| 172 g 870\ 909 | 75 1 4 | 2,01
! ‘
Fifth, ; 16 | 246 | g3 | L OO O 452
!
| i .
Sixth _ 190 | 826 | 344 T8 leeriiiliennnn, 1,459
Il —— S,
p 37 FRO— 1,050 | 6,20 | 3487 [ w8 1 |1
: ‘ 1'




Attachments, etc., Made by the Purveyors in Accordance with Permits Issued by the Bureau of Waler,
Arranged by Districts.

DISTRICTS.

First...occoveeeee
Second....cocues
Third ...ceconeeee
Fourth.........
Fifth ...l
Sixtheeeeennenn.

Total.......

NEW ATTACHMENTS.

SHUT OFF BY PERMIT.

SIZE.
. A . P
414 | €| 4|3
21818 3|5
1005 | 29| 17| 18|
2,156 | 136 35 124 1
1,209 24 33 30 |.....
1,288 45 23 25| 3
161 [..eeeees 1 8.
1,002 32 11 9 (...t
6911 26| 123 214 | 4

Reamed for larger
attachments.

L4
N ®

28

Re-driven.

Discontinued.

Transfer.

REPAIRS.

£

o

k=

-

3

B

=] =]

OE s

-E a

s

z | A
....... 39
...... 50
} 10| 50
4| 4
17| 29
3| 1
71 228

Total.

298
155
244

56
157

WORK DONE WITHOUT
PERMIT.

1,032

Discontinuned and
Abandoned.

1
I

& e
£ 3 -

41

1

196

DRAWN.
o
=
o
=
A
S M =
—_— s -
A&l 3| &
4 97 | 105
1 96 113
19 ( 145 | 298
ceens| 130} 171
2 2
1
24| 470 | 690

Drawn and re-driven.

4
1

736

TLT
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Permits Issued During the Year 1897.

AQUATIA .covresvnneeeriinneesnonessrnrnenns
Bakeries ..cc...ccceeeannensisnnensonies

Barber shops

Bars..coe cienieiniees ceenineninnneeiannn
Brick yards...........
Basins and sinks in dwellings.....

Basins and sinks in offices and
1707 J - T [N

Baths in dwellings .......ccoeveieennees
Baths in hotels, ete....cccuveerarian
Baths, sShower......cceeeueennnne SN
Bidets

Boats, etc., supply of...... coeeeennee
Bottling establishments.............

Building purposes....cceeceeceanennenee

Carriages and Wagons.....eeeeesens

Cellar Arainers...oceeceessessenseses
Dwellings, half........... sesessetesssines
Drug StOreS...ceccernireseennnconicnan
Dye houSeS....eveeeessrersennaresssarones

Factories

Ferrules, number......... [EUUTRN

Filter: [ETTTTTTeIoN

¥ire hydrants, for use of............
Fish troughs and stands‘..‘.....'...
FOTZeS.icce vonvunnnrareions sereeesronnannes
Fountains, counter,...cccoeeesesneneee
Fountain, garden.. ......
Greenhouses....ccueiverueeesssnecaannn
Heating boilers....ceeesnererees eesiene
Hydrants in new buildings.........

Hydraulic elevators....ccueeieeecsnes

1
30
86
10

1

2,176

497
8,851
35

(=2

1
148
16
521
52

18

37

7,197

8,069

|

] Ice cream S&loons ........ceeneenneees
; Ice machines....cccuurevces vrvenenes
 Lawn SprinkIers u.eeeeeeesereenaes
" LAUDALIES ..evereree aenerererereriniies o0
1 Laboratories. ... ccccvuneesesesssnens

Machines for scouring, rinsing,
i ete
|

f Milk houses

'1 Motors, beer...... eeersnnns cessssorennes
i Motors; [13 721 1 R ORIP
. Photograph galleries...cccccuueeunee.
. Pantry sinks.......cccecienencssesesane
] Pools, swimming......cceeees
‘ Pools in churches................
Restaurants and eating saloons..
Screw n0zzles ..o..uueciiinreaciensinens
Slaughter houses...ccceeens eerieenne
Stables..... ........ vreetsnenesarnrnnnns
Stalls in stables...........uue. vaeenn
Steam boilers.......c.ceccvniuireniinnnne
Steam boilers, horse power.........
| Steam engines, number.............
Steam engines, horse power.......
Street sprinklers... cocuuuiiiieinieines
Tubs, vats and tanks........coeeeeee
, Urinals in stores, offices, ete......
j Urinal troughs....ccoevecsneessveeneenes
Wash paves.......cceerveuneens [ERER
Wash paves for watering horses.
Wash tubs, stationary.......
Water closets in dwellings..........

Water closets in stores, etc.........

44

28.
47
13
17

270

56

"
599
78
1,086

2,250
17,244
450




Premises Supplied and Appliances in Use January 1, 1897 .

AQUATI.cccerreeennsnnriecsrirerorivsonesans

Arsenals

ASYIUDIS.ceieseeerisaersennnessssnenssnnes
Bakeries

Barber shops

Bars
Basins and sinks in dwellings.....

Basins and sinks in offices and
SLOT@S.ceceercerannnsrscsnsssssarannnnsennan

Baths in dwellings.....ccooeeeee ooone
Baths, public....c.ccenvreriann.

Baths, shower.....cccocceuuunneee e
Baths, foot

Beam houses and tanuneries........
Bidets

Bottling establishments..............

Brick yards.....cuenee

Brick yards, gangs of men.....ee..
Breweries .cceaniere e,

Barrels brewed.........

Cars, steam and electric......uueeee
‘Carriages and wagons.........uuveee.

Cellar drainers..............

Cemeteries.....o....cu... .
Churches ‘

€Coal Yards...cumeeicissneeseinsaneeneonns l

Coloring rooms.......
Cond S,

Depots and railroad stations.......
Dwellings with water...

Dwellings without water....

Dwellings half without water.

Dyers..ceeniiriecnn.s

Drug stores ........
Dyeh

Engines on railroads...

Factories, foundries and mills.....

13

173

8| Filters

2 || Fire stations.

8 || Fountains, garden.....cueeerreenerens
1,401 || Fountains, counter.........ccvusvenes
1,324 || Forges
1,699 || FUrnaces ...ccovccveeemenecricecsssansrenas

55,732 || Gas-works and holders...............
GlasS-WOTKS ...coeeereesasasiunsinarn
25,494 Greenh l
153,196 1]‘ Grindstones
s i, Halls and cltb houses.....v..veeeene|
t‘ Hatters' planks, per set..............
105 I Hyarants...ccuiereieennncnsennns verees
2 ‘ Hospitals....oovueirvvevnnnrenenniacanes !
il | Hotels
602 t
2 !“ Hydraulicelevators...................l
Ice-cream $alooNS...uevecesiiveesannns \
:: \ Institutions, charimblé..............\
" || 1ce machines......... P, |
1,996,784 Laundries
1189 I Lawn sprinklers....... erovesessassaane 1
8'4ji l Laboratories...........................‘..!
i !
26 }1 Mz::llines for washing, ncouring,i
496 1[ Marble yards.............. ‘
248 | Malt HOUSES.corvvrre p—
157 1 Market DOUSES..u...vveevvumserreenss!
13 | Milk BOUSES..crvrrmrerensrasenssis
108 i Mint
219,508 || MOTOTS, DT crevvevssanevrrvsnssinnen
3,123 || Motors, org:m...........................i
9,465 | Photograph galleries.........cccounus|
687 ‘ Photograph galleries, operators..
303 i Police stations and patrols.........
636 | Polishing wheels.....errensieninnen
269 1, Pools, sSwimming.....ceuveeieaivesasens
1,619 | Pools in churches........cce.ieeeerens

12
42
31
462
1,114

231,230
43

51

214
275

76

141

607
260

33

1,523
184
123

66
40
23
20
n
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Premises Supplied and Appliances in Use—Continued.

Printing establishments....

Prisons
Rectifying establishments.........
Restaurants and oyster saloons...

Screw 1 . .

Shot towers....
Slaughter houses.........ccceresveveens
Soap-boiling establishments.......
Standpipes for watering engines..
Stables ...... ...
Stalls in stables.

esssceens

Stalls in markets.... ...
Stalls, fish, and troughs..

Steam boilers, number....

sessenans

Steam boilers, horse-power..........

Steam boilers, heating, num-
ber

Steam boilers, heating, horse-
power...

ceesessines teencsssnstiantans

Steam engines, number......ccceuee

4,568

459
17

26
7,279
48,308
6,891
83
2,983
99,539

724

4612
1,857

Shops without water.....ceeeeresnne

Steam engines, horse-power.......

Steam 8aws.......eee.

Steam presses and hammers.......

Shops and stores with water......

School h

Theatres....cessvsees

eseseses

Tubs, vats and tanks......cceceesrens
Turbine wheels...
Urinals in dwellings...........
Urinals in stores, offices, ete..
Urinal troughs ..
Vinegar establishments
Wash-paves ..

Wash-paves for watering horses..

‘Wash-tubs, stationary..

Water-closets in dwellings..........

Water-closets in stores, ete..

‘Wool washers....

32,596
61

53
4,821
974
208
18
1,954

172
4,124
473

8
84,966
515
21,583
162,915
24,749
83
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Service Attachments Laid to the Curb (on Streets to be Paved
or Repaved) by the Bureau of Water.

SiZE.
Distri l
stricts. 5 3 N
4 1 £ 4 Total
k| g E
N N o
1
First 165 eovveersnrns Hveveesasasassss 165
S d 598 2 2 602
ThIrA..seeccceeeneeccsennnseceoccssesnsocsassonsssassonnssasens 199 livrccrinninnenion cocosesiennen 199
Fourth 40 VI R, 44
Fifth 57 57
Sixth 451 451
Total 1,510 6 2 : 1,518

Account of New Stops and Check Valves for 1897.

BUREAU ‘
OF WATER. .
Districts. 3 f
. = !
5|5
=1z
& ) ‘
N
First 90 [everreee '
Second 829 ...t '
“Third 240
Fourth 75 4
Fifth 21y 3
!
Sixth..... 152 L.
i
Total 907 | 7

VINEY.
-
a2 I
— =158
1 —
< |Total.
. ) ; g |Tota
23|88
............... Wl 1 ] 0
2 {eveesses| 20 o] 351
3| 8| 2 e 258
51 10| 2 |u] 98
o] B L] 1] 28
1 153
1o] 21| 26| 1| o2
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Repairs to Mains, Stops and Fire Hydrants, also Stops and
Fire Hydrants Removed during 1897.

I Srtops. FIRE HYDRANTS,
-
[ 2
DISTRICTS. I o . = : . . 3
2
el FF 3 lgliE
E g s |3 3 2 e
55 E 8| 8| 8§
- & ~ & & I~ o
FirSteccunrsemsessesensussnsscnsnees L4 | 124 L F— 258 33 9
1
Second 230 | 145 14 10! 218 76 23
TBATd wevevssmnnnsseesssssssssnees 200 | 301 | sz 1| o 4 22
Fourth.uecvemscesssss crecvennens! 333 592 f 17 ] 1820 e, 16
| ‘
FIfth.ocoreumnncensnnrenccsensinns 11 SRR TN POOUTIOROO: I 15
| 4 i
[SIE37 . PR wrrsessiees o5 14 ] 28 oo 29 89 19
| |
T I }
TOtALcvusousssnonsesnenes 887 | 1,176 | 154 19 | 259 | 260 89
| '
Location of Check Valves.
Bl
Street. Location, & §
B |@

Queen Lane Pumping Station,
£ J: SUPPPI,

East Fairmount

ouse

142 feet southeast of southeast side of engine 38
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Total Number of Stop Valves in the City—Arranged by

Districts.
DiISTRICTS. .
PATTERN. o | Outlets. TOTAL.
a 1st. | 2d. | 8d. | 4th, | 5th. | 6th,
3 | 2 Way. 1| 201 |eeer! 10 2| 13 227
1

4 | 2 Way. 97| 221 196 166 | 38| 97 815

6 | 2Way. [3.402 3,668 ;3,711 .3,085 | 544 |1,886 16,296

8$|2Way., | 117| 289 | 73| 77 7] 44 607
16 | 2Way. | 134 ] 266 | 210 | 272 .25 153 1,060
12 | 2 Way. 64 | 328 | 224 124 | 42| 148 930

16 | 2 Way. 36| 38| 43 22 ... 38 177

18 | 2 Way. 58 UURRRURN Y- SRPUUUURIRY FOURUTR! I | 6
20 | 2 Way. 24| 39| 14 48| 11| 16 152

30 | 2 Way. 8| 10| 22| 38! 10 3 91
36 | 2 Way. 3 4 8| 12 6 33
48 | 2 Way. 3| 10 oo erenneene 13

Totals.......... 3,886 | 5,064 |4,509 3,864 | 685 2,399! 20,407
20 [ 2Way. [we.... 4 2 8 3 2 19
30 | 2 Way. 2] 1 1| 8| 9| 1 22
Butterfly. 86 | 2Way. |iiweenrfoeecsrene]ssiunenn| 17 1 |eenens 18
Bureau of Water. | 48 | 2 Way. licvn|oeerennns 1 28| 17 | 41
Totals.. 2 5 4 56 3| -3 100
6 | 4 Way. 3 2 1 12 [ieeerennefoenenene 18
8| 4Way. |cecnelii]ieriienn 5 1 PSRROUIN IROR 5
6 | 5 Way. 12 | 82 [veenen . 44

Barton. 6| 6 Way, |aen| 7 [reeseos|esmsnene|eeenerees|senneans 7
Totals.......... 15 41 1 17 [evvsree]svecaonns 74
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Total Number of Stop Valves, etc.—Continued.

DISTRICTS.
PATTERN. & | Outlets. T -TOTALS.
a 1st. | 2d. | 8d. | dth. | 5th. | 6th.
6 | 2 Way. 7 {eeenseees 4 3 14
6 | 3 Way. 54 67 40 | 232 6 10 409
8 | 38 Way. 5 cevssens|evennasen] seresanes] 5
10 | 3Way. j.eeeeen. 3 3
12| 3Way. li] 2 LR 5
6 | 4 Way. 20 45 24 | 118 3 15 225
Viney. 8 | 4 Way. 1l el 2 . 9
10 | 4 Way. | 5. 19
12 | 4 Way, ele . 4 4
6 | 5 Way. 26 6 2 29 |iieieennn 63
Totals.........., 108 | 136 72| 402 9 29 756
3| 2 Way. 4 PR PO 4
4 | 2 Way. 9 9
6| 2Way, || 16 7 2 6 1 32
8 | 2 Way. 1 3 4
10 | 2Way, | ceeedvveeennn 2
Smith Patent. | 9 | 5 way, |l 21 5
16 | 2Way, |ieee|oeeennn 2
20 | 2Way. |ceeenns 2 |iesnnness|conneenes| secrres|esanennes
Totals..uuumeee 1 33 19 2 6 1 62
Ludlow. 3| 2Way. | 1 l ! Il Il ! 1
: |
Total number of stops.................! 4,012 15,280 |4,604 l4,34l ’l 722%2,428 21,400
Check Valves, 30 ) U PO 2 2 5
Bureau of Water. | 48 4 4 6 |ieeneenne 14
; Totals..ceeeees [coresiserlevnssanes| 5 4 8 2 19
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Number of Valves Raised in the several Districts during
the Year 1897.

BARTON, VINEY. SINGLE GATE.
DISTRICTS. : : :

. o e | e 3 slglSlalal .,
FlelrlelE|e|E|8|SI812|583\8|3
ElE B BEIEIE|B IS8 |2 T3 3|3
Jld (S d|d|d|d[H|d|d|S|S |88
4 I 2N PO . 9
| 13 1 1 1, 5| 3
15 Jueeeefeevees]evoneafonnane 24
24 |aeeeefecior]ene 1| 37
570 1| 1| 1| 6105




Number of Complaints and Examinations during 1896 and 1897.

08T

} Hydrants, f Service Pipes. | Wash-paves. Spigots. Water-closets. | Horse-troughs. No Leaks. Total.

Months, I . o :
1896 1597 | 1896 ; 1897 1896 1897 ! 1896 ‘i 1897 1896 ‘ 1897 1896 ‘ 1897 1896 1897 ) 1896 ’ 1897

I o e —
January........ ossasrasrese 170 132 i 125 ' 117 10 15 5 | 1 8 ; 19 | osee, 2 15 ' 10 i 333 " 296
February ........... ] 128 % 172 | 92 7 uo3 - 6 9 s - 191 9 3 on
Marchu...erirseneee. ‘ 13 | 120 | o101 o125 3 R . 6 1 1 j 2 e 7| 12 ' 237 | 290
April,...... 87 116 | 92 ! 75 2 7 Joemees ] 2 9 50 1 [ 2 7 } 10 198 262
May......... cessecsreranenness| 104 136 84 | 72 4 8 ... crenes jeresisnuenas 10 | 37 2 1 10 8 214 362
JUDC s s trecenees 89 182 103 W 1 6 4 ’ 1 12 L5 T T Lo 14 3 | 223 | 201
L 111§ 76 105 | 68 | 87 3 6 1! 3 22 34 1 ' 9 1 180 246
AUgUSt.cruenrnnr e 82 1 200 | 90 [ 9 51 2 ’ 2 16 10 fue! 1 1 18| 210 | 227
September.....cce weue... 86 106 E 70 ’ 69 4 L+ R O ‘\ 3 12 12 , 9 3 181 202
OcCtober .......courrrnnen.| 103 72 88 , 79 5 7 4 4 12 20 1 e 8 6 | 221 | 188
November......ccesreene. | 115 116 ' 65 ' L7 4 3 1 , 5 9 19 2 \’ 1 1 3 207 217
December....corennnnns| 107 103 . m | 123 5 9 3 4 13 17 p 1 15 12 | 254 | 269

_ ’ S | i

Totals...............| 1,260 | 1,328 il,lso 1,082 ’ 57 91 23 31 130 317 9 ! 9 145 100 |2,793 |3,061




New Meters Set.

2

3
5
5
3
8

8
8

8|

8

| Rubinstein, Abe.. ......... 312 Carpenter street
5"

l!
| 1
Occupant. Location. Businese, t Dat:e‘:hen Name of
i
Atburger & Co.......... veeeel S. W, cor. Snyder avenue and Second street.| Packing house............. April 27..... Trident...

India Refining Co......... {S side McKean street 109 feet west of

Meadow street...ccceveneeenneiinnnnns

» Weaver, J‘ 1400-10 South Front street ..........................
Tomson, G., & Co..... ; 953 Otsego street and 938 Swauson street., .
Tomson, G, & Co......... 1 933 Ntsego street and 938 Swanson street.. .

Refinery....uueeieeecaees. Dec.20....... Crown....

Gypsum factory .. ....... May l4....... Trident..
i

~oap WOrks....ovieeienennes April 13..... Crown....

Soap WOTKS cevuveeerecranns] April 28. ..., Trident...

...... eveeeennens | Sept. 14u.....| Trident..io.. o

Gruber, .. ? 323 South Lawrence street
Miyer, C. AL Aaueinnnnn. 228 South Fourth street......cccceeeerrinciincannnad]
Stedwell, A. Fu..occuunes " 121 South Water street...

Office building

............. Oct. 6..........[Crown....

A'ﬁg{f:ﬁ g:g:e"tp“b'} | 1420-22 CheStnut SLEEet .....evvrvveescreees woveane’ Office bUIIAiNgG...cucveunee. Sept. 18......| Crown....
Aﬁ::}f:;g&'l’e‘iy ..... } 1420-22 Chestnut Street.......ouereereerseeessens ... Office building............ Dec. H...... Crown....

Continental Hotel........ ' S. E. cor. Ninth and Chestnut streets,
Hamilton & Diesinger..;

Hopkins, Charles E......

i
Power, Aucvevvnesiennrenee. 1618 Walnut streeb.....ceenn e

1208 Chestnut street weresssersesmsseesssssssaessenss SilVErsmiths..

1111 Walnut street.....veieeriiiiereniesnennnns

cereasesennees| MAY Bueeenns Gem,

. Boarding bouse............| Sept. 16......| Crown......

rrevesererannees, Clubhouse,...uueeennnennn Oct. 20....... Crown....

Gallons
consued.

Remarks,

2,610,000
3,094,500
480,750

} 57,750

222,000

...... Deec. 14......| Crown.... ......

...... April 29...... Union.....

May 8........ Gem.......

T —

81,750

1
} 460,500
1

!
|
! 23,250,000

1,191,000
303,750

148,500

No water used.

No water used.

18T




» | Ward.

W W 0 O € o ¥ O © ®» »

New Meters Set.—Continued.

Occupant.

Presbyterian Board
of Publication.......
Stock,

Weightman, William...

White, S. S., Dental
Manufacturing Co..

Bell Telephone Co.........
Bringhurst R. R...........
Harrison C.C....covvueeee
M. L. Ins. Co. of N.Y..
M. L. Ins, Co. of N. Y..
M. L.1ns. Co. of N. Y.
Philada Inquirer Co.....
Reading Term. Market,
Strawbridge J. C..........
Medico Chi. College......
Binder J. G.......ccuvueened

Location.

| Business.

1319-23 Walnut street
202 South Twelfth street.. covuuue......
1521-26 Chestuut street.....coevsveeisssrersacarnes
211-17 South Twelfth street... .c.cevuereeerenee.

Office building............
. Boatrding house............

Office building.............

Dental factory......eeeeu.

N. W. cor. Eleventh and Filbert streets...... Telephones.......o..erveeun.
38 N. Eleventh street %..| Undertaker.. ...
1001-5 Market street Store veerenee o
1001-11 Chestnut street.......ccseeeeeririveceneenne Insurance office............
10C1-11 Chestnut street..........oceeueeeueneveeen..| Insurance office,

1001-11 Chestnut street...ce...cecveeeereeceennanen Tnsurance office............
N. s. Hunter st., 66 feet W. of Eleventh st...| Boiler room........ ....... "
Arch street, 8. E. cor. Twelfth street....... «.... Market House.......
813-15 Filbert street Power house. ......ceeun.

N. side Cherry, east of Eighteenth street....

606-8 St. John street....cceere cevssnccreerensenaanans

|

Date Name

i
i
i
’ when Set.  of Meter.

. |
Aug. 10......' Gem........

Aug. 23......! Empire...

May 26...... Gem.......

i
June 15......:

Sept. 2........
Sept. 3........ !
April 29.....| G

Crown.... |

Crown,...

Dee, 21

College building..

Brewery.....

May 24......

March 23...

Dec. 2l.......' Crown.......

48-inch,

nHu»—-u—-»—-—-——-.—n—u—.-.—-!TOta]w

Gallons
Consumed.

Remarks.

2,335,500
48,750
1,467,000
1,728,000
765,750
5,250
903,750

1: 4,250

4,104,750
3,417,750
2,445,750

1,982,750

No water used

Z7oT



New Meters Set—Continued.

= = | Ward.

’ Size
Occupants: Location. Business. Dat:ev:.hen I;I:gx;?f alalal. 41l . : . s wﬁ:ﬂ;‘zi. Remarks.

‘ RN IS |29 3)2 26
Binder,J.G........... vever| 606-8 St. JIN StTEOtu..vvivreerssereneeenens Brewery..ovuveeerennnae | July 9........ Trident.......... SRV SO = ...... 1. - S | .
Elkinton, L. M. & Sons.| 532 St. John street.......... sessssesasesnes resersrseesns ‘ Soap Works........eeueeeeee.| April 13....i CPOWRLL... | eeeva[eenenafennne ;  J PSSR PO FORRN PR PO e 1 18,750
Jewette, Benj...............| 452 Belrose street.............. cerenreinnsenneensens.; MOTOCCO factory........... DeC. 2unerneee] CrOWD e fuviere|vvvnne | connes veeene ) U (RO B 1S PR e, 1 21,000
Ortlieb, T.... ................| 845 North Third street and rear. | Brewery, .| May 3........ Trident..|eee| cees ennee e ceenne| 1 E ........... [T FNI 1 1,443,000
Bogner, Peter......... weeees| 501 Green street, reeenes SalooN ... eeeresssrennns | AU, Buanoni| Enopire ..o, 1 L. 5 S POV DR vt 1 203,250
Farmers’ (‘reamery Co., N. W, cor. Eleventh and Wood streets.,......‘f Creamery e eniinmneen. June 7....... Gen...... ! ...... ; 1 1 932,250
Heller, A.covivnnenceene. 1122-24 Spg. Garden st.,and S.E. c. Ridge av. Mathematical Inst. mfg| Oct. 26.......| Crown.... ...... ! JUUR PO I | 1 18,750
Park Theatre...............| N. E. cor. Broad st. and Fairmount ave...... Theatre. ......... coereeneenee Jan. l?k Gem...... [.eeee FETOR [ Y O PO - 1 6,150
Phila. Elec. Light Co....| 1108-21 NobJe street......cceerererererereriereeranans i Eleét.ric Light Plaat......| Dec. 17....... E Crown. .. |oveeefueee velonene D U FOVRU (Ao Cevees vae ' eveuentarenns 1 16,500
Bement Miles & Co. .....| N. E. cor. Twenty-fourth and Wood sts......| Machine shop............... ! June 7....... Trident..|......{.... FROUURTON PURORS B | ' 1 180
Ellis, H. V..cooovniariinvrenne| 2319-21 Vine street...ceneveecsnesereeesseress oeneen.| Machine shop.....,.........? Dec. 16.......| Crown. ...|.cocee]veree [orerne] ceeeen 1 1 2,250
f.evering, J, L........ .....| Fifteenth st., E. side, from Pearl to Wood...| Bath house..............ce.e.! April 7.......| Trident..|oois|cvire]evrcsfeeeen. JERSPSN PO 1 b U PO PO OO 1
Levering, J. L..............| Filteenth st., E. side, from Pearl to Wood...| Bath house......cceteereernns| APTilSe.iisd CLOWD e vorr|vreuen feverind 1 [eerial e oo [T (RN PN 1 8,750,750
Levering, J. L.............| Fiftcenth st., E, side, from Pearl toWéod... Bath house........cccerrennee| APFil 8oeers.| CPOWn Lt e fvvnens| 1 Hann [eceen|vnen [oene vofeeeene]ienene voene] 1
Wright, J. K...............| S. W. cor. Twenty-sixth and Asgen sts.......| Printing ink works......| Dec. 16....... Crown....l...... )0 FSSEISL N Y VPO PROUISS AN L 1 155,250

8T

- €




New Meters Set—Continued.

S1ZE,

Occupant, Location. i Business. Datge{hen ng‘;]ti:r slalal tal o,

: 0 | © o | & aia(a:49 |4 ©

i R PO R O R R -
| Peterson, J....cesessesenes| 518 Master and 8. E. cor. Randolph sts... v Tannery. Dec. 18, Crown....| .. . 1o FRUIEN POV PUPTUR (R0 Poos
Rieger & Gretz . .1 1534-38 and rear Germantown ave...... Brewery April 26.....| Trident...| ... l...o] 1 || O JRVN JRTOIN PN e
Volmer, Mrs......... .| 1420-26 Randolph st. and rear. Brewery eevenrane July 19...... Gem.. oo |eeneninnnnle SO RPN DAY b U U RO RS P
Hanifen, John & Co. 8. W. cor. Thompson and Savery sts............| Hosiery mill......... ceenee| MY la..... Gen....... veeee] emnenfenene S PO ) [ FRUURY PRVRR Py

' Keen & Coats. .| 72 Laurel street............... | Morocco factory........ ..; March 25 ..., Crown....| eeee i bineneerees ) SRUUIN FURPIRN RPN o
Class & Nachod.... 1728-38 Mervine st., 1721 N. Twelfth. Brewery..,............‘......3 April 24.. .| Trident..|.ccu.iiciiifoennnl e O | ! ....... TN (RN (e ) VR
Class & Nachod............| 1728-38 Mervine st., 1721 N. Twelfih.. ’ Brewery. ....coeeeeeeeneen..| April 2L....| Gem..... Y P S JRTUORS DO PN ) B I PN PRI OO -
Schofield, Win.......... ...| South side ol Church st., E. of Hamilton... Machine shop ....... reeenn July 20......| Trident..| .o foeeeee| 2 [eeiiifunnnne JRUUUT PRVOU SO FRUPRN P,
Burton, John.............. N.W. side Willow Grove ave., Scuthampton.| FIoTist..ccceee ecierereees| August 12, Gem..oooefevenelenen| J0N PUUUNN PV b U [N PURRS PUOIRY pRPPPoS
Friedberger & Co.........| N. E. cor. E. Logan and Eighteenth sts.......| Lace mill...cooeineneencen. May 1l......... Trident...|ccc...|... JOON RO JVOURY S [N N PRUUON DU, POres elove

Houston Est., H. H...... 8. cf«‘:)'r.s’ilg!fir‘:; }ng{’hwsgmve ave. bW} Bath house.......ccereenenees| January 1..| Thomp's. [..o..| .. JUUOU POV FOUROR DR I U IRSSOR PO
Kuhn, John........cos......| North side of Tabor road, West of Fourth...| Florist... Ap}il 22..0...| Union.....| «uee reeore]eecnesferenes b U (RN PRI pooe SR (RN FOVRP
Meyers, Frank P..........| 8. E. side Willow Grove ave., N. E. Queen...| Florist July 16..cees| Crown.ue | cveeevreee|eoreee| coeranfrenans b U PR (PN [N (P
Schwehm, John M.......| N. side Wister, E. of Germantown ave........| Mill... renvensessesennss| AUG. 18 Crown....| . SRUUON DOUIORN PO b U FOSR PURURN PUURIRN R RO
Young Rep. Club.........| 6123 Main street Club House. JL7 (1. 1. VRN [FOVRU PUUIY FOVUOR (R T POV PR VTS UPIIN PO e

..-....o..-................lTotal.

E

-

Gallons
Consumed.

Remarks.,

287,250
751,500

21,000
123,000

122,250
6,750
252,750
418,500
42,000
207,000
404,250

tesenesrecsscnases

} 4,140,000 |

No water used.

No water used.

¥8I1




-
New Meters Set—Continued.
I
Occupant. Location. Business. w)ﬁ‘,‘lteset. sz):lz: cﬁ,‘;ﬂ‘,};’:d. Remarks.

T

& | |

23 | Bowman, Fremont ...... S. W. cor. Kensington ave. and Green st.....| Planing Mill....... : Sept. 18..... Crown 102,000
93 | GlOVEr BroS.....ocssaneene| S. W. side Mill street, cor. E. Paul.............! Foundry......................: Aug. 5......... Empire. 135,000
23 | Harding, J. W. R.........| S. W. side Gillingham st., S. E. of Franklin.! Umbrella Factory........! Dec. 2.........| Trident... ...... 750
23 | Kneedler & Co......... ....| N. W. side Edom street, N. E. of Kennedy.. Shoddy Mill ;\ Jan. 6. Trident. 69,750
24 | Beiswanger Bros...........| 658 N, Forty-first street Stable " Aug. 6,...... Empire. 71,250
24 | Haupt, L Ma..cc.ccoesenens| 107 N, Thirty-fifth streeti.coeccceiscncceenne Dwelling eoceescnenneene! My 20...... Trident... 25,500
24 | Martindale, T......... veree.| 413 N, Thirty-third street...cccecrecccsncscnnnnnn. Dwelling.....................; May 2)..... { Trident...l" 21,750
24 | Trautwine, Wm., Agt...i 4106 GIirard avenue.......cocevesseasssserscsssscsars Dwelling ....cveeerunennn ...’ Sept. 7....... " Trident. 1,260
24 | Trautwine, Wm,, Agt,..! 4104 GIrard AVeNUe........ covveerrrssvssassesosesnss| DWEIiNGoisrriciiinennniniss Sept. 8.......| Trident... 166,500
24_' Trautwine, Wm,, Agt... 4102 Girard avenue............... reeesnnarnens sinees Dwelling ............. { Sept. 8....... Trident...i... 33,000
24 | Trautwine, Wm., Agt...! 1126 N. Forty-first street. ...........coeevrcrannn. Dwelling ) Sept. 9....... Trident,..:.... 39,000
24 | Trautwine, Wm., Agt...| 1128 N. Forty-first sireet ...... ccoceernnirenes Dwelling..'..................A; Sept. 9....... Trident...|...... 30,000
24 UTrautwine, Wm., Agt...| 1132 N. Forty-first street c.occoeeecivienccueiiun. l)welling...........,.....,...‘l Sept. 9....... Trident ..|...... 20,250
24 | Trautwine, Wm., Agt...| 721 N, Forty-second street....coeoccoueceureunne. Dwelling.....................1 Sept. 10......| Trident...! 17,250
24 | Trautwine, Wm,, Agt...| 726 N. Forty d street.. Dwelling......... e veeeer Sept. 10...... ’Irident...:‘ 1 17,250

gRT



New Meters Set—Continued.

i

Oceupant. Location, Business. whlgglget.

Trautwine, Wm., Agt...| 728 N. Forty d street .
Trautwine, Wm., Agt...| 730 N, Forty d street «e | Dwelling .......
Trautwine, Wm., Agt...| 732 N, Forty. d street.....coceerrnene... Dwelling .. .... ' Sept. 10......
Trautwine, Wm.,, Agt...| 707 N. Forty d street Dwelling .... Sept. 13......
Trautwine, Wm , Agt...| 709 N. Forty d street Dwelling .. ceseennes) Sept. 13......
Trautwine, Wm.‘, Agt...| 711 N, Forty-secona street.......u.cevnnn.n.... Dwelling .. | Sept. 13......
Trautwine, Wm., Agt...| 713 N, Forty d street Dwelling " Sept. 13......
Trautwine, Wm., Agt...| 715 N. Forty-second street........... v, Dwelling .............u....... Sept. 13......
P.& R. Railway Co.......i N side Toronto st., from Bath to Elm st......| Coal yard..
Reed Electric Light Co..| 3445 Waterloo street and 3441 Trenton ave...| Electric works. .| Jan. 8.......
O’ﬁeill, Joo......cuccconnee! N, E, cor. Chadwick and McKean streets.....| Mill weseerrennensensnnennnns o NOV, 11......
New Tabern’le Bap. Ch..| 4117-21 Chestnut street Church ‘ July 8........
New Tabern’le Bap. Ch..| 4017-21 Chestnut street. Church ..., ; July 8.......
Pugh, J. Tuucrvverenenns] 8111 LUALOW SLr€Et.errennrrerevaneseeeesnoeonnns Auger works................| Dec. 18.......
Smith, E. E ..... 4514 Chester avenue. seerse eenst DWEIIDG.rerennnennnn.en ! May 20......

»

' S1ZE.
ST T MA! T
Aiae N |
of Meter.: < 1 1 . . . 1
! ERE I RERE: 1%
RN B - R RN - 213
} (IS N IS GEENORY ) PO 4%
SRS T U SOOI S0 OV T S I
N
o l' ....... SN PO ! PO POV
Trident.| 1 .|, JER ORI PPN IO i ........
' Tridcnt...l | ROV U SONS OON SO [RSSINN
‘Tlidcnt..i NI ORI NS SN AV I R .
]
hTrident...; R - SRVRLTROR SOOI I I
CTrident] 1 fn) s el L SOPLTR S S
| |
Trident..| 1 ...l o B PRI DU [N P
Gem..veeeelevers v e IRURUEES U FUUSURRRINN ST JO
' }
Hersey...|...... ‘I ....... R I | !... ool vrnnas oae SN DO PO
Trident... ...... ’ 1 ' [EUT F T JS RN [ P .
Trident... ...... ' ........... FEN (PP ) U R [ [T P
|
Gem....... - [N PRURIR RO T | :
Crown, | JT R 1 el S [ POV
! |
Trident..boeee et 1 L

L ™S

~ = = ~ | Total

—-

-

Gallons
Consumed.

23,250
8,750
9,750

122,250

80,250
9,750

29,250

10,500

1,007,250

79,500

1,070

} 672,750

76,500
71,2:0

o

—
23



New Meters Set—Continued. )
S1ZE.
’ . Date Name . R Gallons
Occupant. Location. Business, when Set. |of Meter.| 5 |4 (| < 12| o] | :| 2|4 Consumed. Remarks.
< cleo|e|ld|lg|la | glald ||~
= a8 |8 g - e g < g gl a
2 LRG| RIS IR B2 8
= RN IS\ ORI RO PO PO RO RN - B
Clarkson, Helen............| 2223 V. go street ﬁwelling...................... Aug.19......| Empire .. e feeee| 1 eeveesfuonnesvene|senne JEPRERN PORORY P I | 24,750
Class, C. F......ccoevuneenn.| 3246 Germantown ave. and 3317 N, 13th st...| Brewery ...cccoceenereeennnen| Jan. 11, ...} Trident...| ..... ...l PR PO R (N POUURS BN feveea]enenne OO I | 2,100,000
Elec. Magnetic R. W.Co.| 8. E. side Sedgley av. E. of Twenty-fourth st..| Coal yard.......oesresenesens| April 14...... Crown....’ ........... b U PN RN PR pOY SO UV PUORS DO B | 6,127
Miller, Hiram..............| 1609 Allegheny avenue Dwelling.... cvceeirenreenne| June 30...... Empire...i ......... S0 (R | G TN P JUUOTTY FYVRNN vees JEOS I | 217,000 ’;
Midvale Steel Works.....| Rear N. W, cor. G. & C. H. R. R.,on Cottage | ~
ave., above Richmond Br. P. & R. R. R....| Steel WOTrkS.......oervenee.ns| Dec. 28, ... Gem uveenfuuics | ereen [T P RN PR Pres Jeoveed] 2 Jeenee] 2 [ivvsiereeirivnnens| No water used.
Tissob, L ccevererreracerenene 4216-52 Ridge avenue. Hotel March 24...| Crown....i...oo|oeees|cnes | R PO DUUROON PO oA SN RN (R 1 30,000
Bergner & Engel Co.....| 3126-30 Thompson street. ...| Stable . Feb. 22...... Crown...... ...l I R ) U UROR PO POUUY FOURY FIODORS NS 1 317,250
Rothacker & Son.........| West side 31st, 1st house N. of Thompson..... Brewery;.u...............'.... March 27...] Crownu...i el eeueee JUUUUOR FEUUUTY JURRIR PO b T N POV DS o1 3,036,750
Am. Anthracite Co......| N. E. cor. Sutherland av. and Penna. av.......| Coal company.............. April 30.....| Genn........ SR [EERRN) PR oo JURVO [ 1 I 1 eeeesseneresennns| No water used.
Philada Traction Co.....| E. side Sutherland av., $. E cor. Kansas......| Power-house................| Dee. 14...... Crown..... ; ...... OV I N RO JRUVRN FRVRINE FOVPRS IS feseene]oniee. 1 eeseeeeeenennns| No water used,
Remmey, R. C. & Son...| 2637 E.Cumberland street.......cc.cco-cerernre| POIErYuncosnenricnennnncs May 28...... Trident... ... |oena e T PR PR, QTR RN PO IO & 1 1,032,750
Hoffinan, Henry..........| 827 Indiana avenue 82100D....cvrieecrinnnnnns .| May 21...... Trident......... | ...... RSN P ) F feeeen|ivenne 1 1,194,750
Haverford L.&B.Assoc.| East side Sixty-second, N. of Girard av........| Laundry ....veeeernees| Jan, L. | Crown..... ..o b, g1 feen l ...... SO R o1 70,500
[Testonville Ice Mfg Co.| 5160-70 Jefferson street.n....cive.ccsessisessacsnnn.| I€€ faCLOIY.ceeens vuveennns| Dee. 29.. ... Crown:...|...... [esenes [ROUON PPN RIS POOIES POINN 1 weeerl b eiisenecsecnnn| No water used.
Jones, Lewis....ccoureereees | S, W, cOT. 6034 and Media streets........... .. .| Machine shop.....e.......| April 16.....1 Trident..l....ivco] 1|l l ...... l el 1 9,000



Total

*
New Meters Set—Continued.
E |
| |
Occupant, Location. Business, Datgev{hen I‘;‘}‘g{: lf.’f; P cg?;.lﬁg:d_ Remarks,
E &
e —_— — i
34 | Scott, Charles...............| S. W. cor. Elm avenue and 48th street Saw-mill veesennse. June 2....... 102,750
34 | George’s Hill Reservoir| George’s Hill........... ‘ Supply pipes................} June 2....... (61 1 PO S PUROUY 7,977,675
| | Water furnished
35 | New County Prison.....| Holmesburg ................... resestsssessasnesionasiens] PTISOD oot veverareenrireeenn. April 15.....} GeMuuereeer cevee e e el 70,614,000 { (béznl-;l;;l;mye‘sburg
36 | Ridgeway B. & Son...... 1514 S. Twenty-fifth street..........e.c..........| Marble-yard....... eenninas July 9........| Trident .. ..... 15,750 ;
36, | Rosengarten, Sam'i G...| N. E. cor. Thirty-sixth and Wharton sts... ’ Chemical works... .| July 7........| Trident .. T O 4,500 »
33 | Horning, J..................| West side Clearfield st., 61 ft. E. of 22d..... | Brewery ..coeeueeiicnnen. | Dec. 6........) Crown.......... 6,750
38| Slifert, J. H........... «eeee| 3131 Bancroft street.......... eeranene serareneisnnn j Machine shop.............. Il Dec. 15 | Crown...e voeeeryeanes No water used.
Burcau of Water. ........| Wentz Farm Beservoir........,...................‘.’ Pumping main.............] Sept. %0! Venturi.. ocofuceesfuneens ceenen cesssscreeseenee.| NO water. used.
|
’ I |

154,245,612
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Attachments Made and Delivered to Districts during the

year 1897.
3 LEeAD PIPE—FEET.
Srd
8 @ .
23 e ——— 3]
DISTRICTS. E.: i
" . a3 . . o B
= = = ] =
23 E] E 2 ]
£5 < = o 5
< N N ) g
1
,,,,,, — N
First — 158 | 1,672 |oorreenec v : 1,672
i
Second 678 | 13,360 1 2% 50 ! 13,436
Third © 208 | 2,787 Lreveeeeees|ereeeesene 2,787
FOUMRcevevveerenessescassosenseessnensssssssssssen . 36 | 540 v oo 540
Fifth 53 | 810 [reereerenfoererenns 810
Sixth eereevessesssenessrasessssas soeras 587 | 0,211 || eeeereeerene 9,211
Totaluuurenerenes oo irsessrtse st e snsba areen 1720 | 23380 % 1 50 | 28,456
]

14



DISTRIBUTION EXPENSES
During THE YEAR 1897.

Including Expenses of Main Office, Purveyors’ Districts and Meter Shops.

|
Materlal and Labor. phimL, | Soud | T Fow | pEimh, | gixe | Dige Shops. | Ofhes. |  Totals
Lead 1,395 50 3,137 47 2,796 65 1,393 76 ' ................. 1,392 43 [evecremereesnsneefeerene 10,115 81
Gasket, 3471 41 46 35 18 ‘ 33 20 lieeeeriiriiiinee. [reneensnnniiinnee | ceesennnsosnane . 144 56
Coke ......... 32 10 32 00 64 00 107 40 } 31 00 T3 20 |eervverereesnenes [ ereenrerennee [ eesnenen 339 70
Wood... ST RSSO RO N R ! e 58 40 38 40
PIPES .covtteeeenirirententenennnennnnintnens [eeitrae e e eresenssesenene [ eeess et esenes [ecsssssesesessnsns | cavess ersesseen «|eronss seresenens 87,743 66 |.eveeerraresenne: [errrerrreererernes 87,743 66
Losm castings [ Leverveseneesesess |sursnnensesssonee. 2,733 13 2,733 18
SMAIL BPLCIAIS...ou...ecueeeretricniece e ersrenriensasenes eeenesesere sessas | eenssaseracs croe |eusssssesens ssnesl saresnsesesasenens | avensensesenseress 9642 41 |.. 9,642 41
LaTge SPECialSu..cucrecreeseinecresssassssss it srrrnnreaenesases sernessenevenses |esseseossesassns | soseesssrans aeters | seesesasenssneess [arssessssanen | 3,104 31 3,104 31
Frames and covers........cceeennne.. 646 77 808 69 337 48 872 08 94 05 388 13 |....... IO 3,147 20
ViNEY SLOPS.cucerecrveuee cuv: vuvaererenesveneaevereee covssneseeluene 150 00 | 3,300 00 .eocevrverereerers) cerererenennens 3,450 00
Hauling, trans, and hotel........... ...... 75 00 180 00 67 26 50 00 500 75 00 4,257 €5 5,129 91
Supplies, tools, small stores, €tc.......... 790 61 3,?.65 80 1,304 73 3,236 35 630 19 2,632 61 3,978 71 6,783 79 341 78 22,764 57
Plumbing and plumbing supplies..... [.............. 12 25 525 3 00 2 50 26 36 |ieereesricesencees 150 fueeeeiirucescanene 50 86
MELErs, €1C.......ceuueriuese cerecrsesansencrcns [ensusnnnuerenss|srensesennnscerens Loerenscenensernns ceaeressressaastea ssnestareseesecees | auessarsssessrenne  snsesaranse. seres 8,449 90 |.covrerecrrrarnne 8,449 90
Repairs to building, etc..........ccoeeune.n 9 70 |.eerrorereeeersnes 183 65 luevueucrrerscsrs|seeenvesrarsorees [erenrererenasessss| anssreesenssannens 193 35
Bﬁci, stone, lime and cement..... ..... 40 16 144 00 166 97 365 20 215 00 206 60 l.vvrvrcrrnecessnne] cennerssncsnnoran locsuecsrens veenee 1,137 93

06T



Distribution Expenses—Continued.

. First Second Third Fourth Fifth Sixth Distribu- Meter Main
Material and Labor. Dittrict. | District. | District. | District. | District. | District. tion. Shops. Office. Totals,
Lumber $2,255 51 $139 39 | $1,686 13 $2 8 27 $151 99 $363 82 |. 5,369 03
Hay, feed, etc 654 49 410 71 771 36 779 70 1.8 79 90 94 |.. 2,875 99
Stable supplies.....ceneerreeneccrinsunirneena 555 17 235 55 229 64 238 07 421 260 88 |. 1,523 55
Stable repair: 322 34 291 45 367 73 136 18 375 H 45 .. cenee| ceoesesensenasanes sunserenarencasaas 1,128 90
Stable medicines......ccccvvvcessene vererenne 76 50 111 70 37 25 27 70 eeeeveciiriinee e 1 .............. 253 15
Stable Shoeing. ....ccevveerennunrernenccernas 164 50 127 50 177 25 205 00 27 89 19 85 i 722 9
Supplies, Stalionery...c..coieerveriecrorans 223 52 265 40 212 69 271 54 42 83 162 86 ’ $373 43 419 55 | $1,930 82 3,902 64
Per dieM.ueneeeriiereciveneenn| 20,072 58 24,441 51 65,190 71 37,601 29 8,391 50 32,070 03 ' 3,405 80 10,762 00 4,102 00 196,127 42
Wages...

Salary.....cccoeieen eareresneneneees 4,649 00 5,975 63 6,216 05 7,950 69 1,734 79 2,789 37 ‘ 29,315 44

Total cost of labor and material on |
account of distribution..................' $31,998 16 | $39,430 51 | $69,816 33 | $57,180 88 | $11,475 43 | $40,629 13 ‘3115,239 10 1 $27,340 66 $6,374 60 399,404 80

| e (R U

| i 1
Buildings, grounds and reservoirs.... LS, $339 49 $162 75 | $3,119 34 | §2,559 48 $893 12 [ .............. $734 95 [eeverrrrerrinennes 7,809 13

Bureau of Surveys, Pennsylvania’ .
avenue subway o *12,898 87 |eevvvrivnreeint ] seneinnneene. } 12,893 87

| I
Girard College. = ; 192 25 {..oeeene | . , 92 25

: !
t

Total labor and material............. $31,998 16 | $39,790 GO | $69,979 08 | $73,186 34 | $14,034 91 | $41,522 .5 $115,239 10 i $28,075 61 $6,374 60 ‘ 420,700 05

) I

* $12,810,37 of this amount was paid by the Bureau of Surveys.

i'—[’t;d 'bAy Ehé Truastees of Girard College,

161
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Summary of Work Done in Connection with the Distri-
bution, 1897.

Feet. Pounds.

New pipe laid during 1897......cccevrerivennnnnne. 161,810 7,010,108

Repairs and relays during 1897..............ceeeee 90,170 4,881,247

Total...cuvvennnes RN 251,980 11,891,355

Pipe in use December 31, 1897..................... 6,561,471 425,893,269

Repairs and relays to December 31, 1897......... 1,504,604 58,703,878

Totalicceeueeererniiiieniiiiinnnioniinee coenes 8,066,075 484,597,147
Additionai stops......ccovereririnieenn o 971
Additional fire hydrants 477
Fire hydrants in use............. eeeeeet ererernie e b e s 11,101
Meters in US€....iierceerirerritviereieiinietieraerensrasiseseeeranes 1,386

New service attachments... .c..ocevnnrunees creeresreessainennas wees 7,618



APPENDIX D.

REPORT

OF THE

Superintendent of the Constrnction and Repair Shop,

TWELFTH AND REED STREETS,
For the year 1897.

-

Philadelphia, January 8, 1898.

Me. Jory C. TraUTWINE, JR.,
Chief of Bureau. _

DEar Sir:—There were made, at the shop, during the
year, eight hundred and eleven (811) fire hydrants and
two hundred and eighty-one (281) were repaired. Eleven
hundred and eighty-two (1,182) stop valves were made,
ranging from 6-inch to 36-inch. Two (2) 20-inch, four
(4) 30-inch and six (6) 48-inch rotary stop valves were
also made, four of the latter being of the new style.

Work to the amount of fifteen thousand eight hundred
and twenty-six (15,826) dollars and fifty-nine (59) cents
was done for the different pumping stations and reservoirs.

A new seven (7) ton crane was built and erected in the
shop, to facilitate the handling of heavy work, for which
there is an increased demand.

The mound on the lot in the rear of the shop has been
graded down and carted away, and the lot fenced in from
the public. .
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The driveway into the shop from Reed street should
be paved with Belgian block, and I recommend that it
be done at an early date.

The stable and wagon house which is in the course of
erection in the rear of the shop is nearly completed.

I respectfully submit the following report, in detail,
of the operations of the shop for the year ending Decem-
ber 31, 1897.

Respectfully,

(Signed) JAMES H. DEAN,
Superintendent of Shop.
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MERCHANDISE. ) Dr.

To stock per inventory, January 1, 1897 $28,582 20
Bolts and nuts....ceceeuenvereniininienninns .o 1,151 83
Hardware........coovvviiniiuiiinncnnieionienieniinn. 334 15
) PPN 713 01
‘Wrought iron... ... 1,647 05
Iron castings.... .. 15,079 59

Brass castings... . veee 5,622 72
Lead coating.......coveiivinscvrruinnsiieneniiinnninnns 383 77
Lumber....ccuueeiunriiiiiiniiiiiineia 1,392 42
Paints, brushes, etc.... .. 229 52
Qils and tallow......... . 88 28
Chandlery. ...c.oevvuenes 114 18
Coal...ccovr vennren e e 950 41
Coke. ... veevvenee 38 10
Gum goods..... ... 168 88

Plug valves..cooeiiiriiiiicirennnnirneininiiieniennn, 14
Brass fittings...ceeeieiveiiniiiiiiiiniinini e, 16
Packing......... . 30
2 78

Bricks, lime, cement, etC.....ccuveeerraeerernnacenns 05
Wrought iron pipe.....cccoveriiiieniiiiiiniiiiiennnn. . 57 54
Miscellaneous......... eeeeceesetreeratitaataaeaaanse 631 96
WagES . vueeerenerrennrnienerreeneasesss crsernieassns weee 34,707 09

Total.cccireieriiiiiiiiiniereenet inninreeiesensisiesrnnennioe
MERCHANDISE. CR.

First District...ccu.cceecinmesirennicineenecornienencnnnnes $5,310 50
Second District..... ceveenns ceeanenes 13,422 10
Third District........... 18,014 43
Fourth District..cccee. veeee cevererirneeiorencsnssaeseans 10,768 40
Fifth DIistrict....ccceivrencrueeeceirinesacsrerensnssennens 1,071 83
Sixth District........ sesrereteee it airesee o ossssran 6,617 21
Spring Garden Pumping Station......ceeeeecenueeiennns 5,249 88
Fairmount Pumping Station.........ccccccuv vunee. eeeee 875 28
Fairmount Reservoir............. 491 55

Belmont Pumping Station.... ... 1,818 68
Queen Lane Pumping Station..... .. 3,082 61
Queen Lane Reservoir......occeceivnveveneeenreneninnens 261 22

Roxborough Pumping Station 2,621 18
Roxborough Reservoir 512 90
Mount Airy Pamping Station.........c..ee... vecseiaens 368 97
Frankford Pumping Station.....c..ccccuuees [ 408 39
East Park Reservoir........coooeuivuiieinieneniennensenee 135 ‘93

$95,805 13

$50,204 47

$15,826 59




Distribution....... ceverenieeenes crvorenniinreiiiniiianecn. $3,363 24

Main office........ 54 06
Meter department 1,166 57
General buildings and grounds cereeniienenes 3,142 73
Hydrographic work..... ..cccevvveeeennee 632 21
Fixed patterns................ 557 66
Shop machinery.....c..c.uveeennn. 884 98

Construction and repair shop............
Old metals........coeerivumniieninnnns
Total Cruciveereerniiieniininiienuinns crrevernnenienne $78,254 40
Inventory January 1st, 1898 30,483 28
$108,737 68
Total Dr....ccccvvvvinrnnne. e 95,895 13
Balance......cces civiirnniiiiniiiies e, —_—

Inventory January, 1898.

67 No. 1 fire hydrants, at $25.00............... $1,675 00
2 4-inch stop valves, at $11.00........ ........ 22 00
18 6-inch stop valves, at $12.00.....c..cu...... 156 00
17 8-inch stop valves, at $20.00.......c0ceeereee 340 00
21 10-inch stop valves, at $30.00.......c0uevee. 630 00
2 12-inch stop valves, at $35.00............... 70 00
3 16-inch stop valves, at $60.00....... ceseeene 180 00
4 20-inch stop valves, at $95.00............... 380 00
2 30-inch stop valves, at $190.00... . 380 00
2 36-inch stop valves, at $300.00...... 600 00
Finished parts of fire hydrants.............. $1,142 07

" Finished parts of stop valves......c....c.... 2,235 40
Finished parts of rotary valves 2,443 50

3 Unfinished 36-inch check valves, at $90.00  $270 00

9 Unfinished drilling machines.......c....... 60 00
3 Unfinished bell cranks, at $15.00........... 45 00
1 Unfinished pump rod......ccouuueee vvaneeee 25 00
1 Finished air-pump barrel.........ccceieeen. 15 00
41 Old style StOp SCreWS....coevvsrevirivrannnnne $283 50
59 Viney stop screws, at $2.00........ ....... i 118 00
5 Barton stop screws, at $3.50........ cevneasen 17 50

$12,203 34

$78,254 40

$12,842 55

. $4433 00

415 00

$10,668 97
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12 Barton stop bonnets, at $8.00................ $96 00
-512 New style stOp SCreWs.....cccoeerervenernnenns 1.274 75
130 Socket screws, at $1.75.....cceuvvveriaiiennenn. 227 50
65 Spindles, at $1 50....e.vureeeiieeeriieninnnnns 97 50
194 4-inch iron bands, at $1.00........c.ceeeueee $194 00
155 6-inch iron bands, at $1.25.......cccceveeeeen 193 75
156 8-inch iron bands, at $2.00............ce..eeee 312 00
26 10-inch iron bands, at $4.00........cccccevens 104 00
12 12-inch iron bands, at $5.00................. 60 00

19 16-inch iron bands, at $7.50........cu.ue.e. 142 50
16 20-inch iron bands, at $9.50................ 152 00
6 30-inch iron bands, at $15.00............... 90 00

9 3¢-inch iron bands, at $17.00............... 153 00

7 48-inch iron bands, at $20.00............... 140 00
557 Fire hydrant valves.........ccevvrvenierannees $5i8 50
44 Frost valves, at 50C.......cccoeeereennes . 22 00
293 Fire hoe heads, at $1.75............. 512 75
614 Wooden plugs, at 50¢. veeeereeereriarencnnens 307 00
127 Iron plugs, at $1.00.......cccevvvinirinninnene 127 00
721 Brass plugs....ceeeinieennniieiinnenieniens conns 192 00
21 Cast-iron risers, at $2.00............cceveuneen 42 00
38 Pairs cast-iron monkey legs, at $1.50..... $57 00
41 Pairs wrought-iron monkey legs, at $3.50 143 50
§ Drilling machine spindles, at :6.50...... 32 50
2 24-inch furnaces, at $17.00........ o ireenens 34 00
.12 24-inch furnace rings..........c.cceeeunnnnss 80 50
6 20-inch furnace rings, at $15.C0.... 90 00

8 Furnace grates, at $5.00.............. 40 v0
100 Old style plug nuts, at 75C. .coevvverereennns 75 00
22 Stop keys, at $5.25.....cc.iiiiiiiiieniriinnens $115 50
9 Hydrant keys, at $2.25.. 20 25
43 Lead Pots......ccceervniiiiiininniininiciieinnn 80 00
40 Tail clamps, at 75C....cuu. vovrriuniianernannn 30 00
25 Air pump rod straps, at $9.50.............. 237 50
70 Air pump rod brasses, at $2.25............. 157 50
20 Sets of gibs and keys, at $4.25.............. 85 00
6 Pressure caps, at $2.00................ 12 00

45 Ferrule mandiils, at $1.00 45 00
20 Taper reamers, at $3.50......0.0viievennneee. 70 00

$2,114 75

1,541 25

1,721 25

552 50



63 Flat drills, at 50C..ccccuiiviieiinnroieniiinnnee $31 50

72 Bursting wedges, at 25C...c.cceeies verienan. 18 00

26 Plug wrenches, at $1 00 .. . 26 00

492 Chisels, at 33C..ccuieutuirrncirinnreneneceenne 172 20

120 Gouges, at 40C....ccuvuue ceunrerunrrieneaenniens 48 00

40 Pipe cutters, at 60c ....... 24 00

84 Diamond points, at 60C.....cevereierrnniennns 50 40

55 Sets caulking tools.....ucceeiiiiiiiiiinnnnnnn. 179 50

8 Drill sockets, at 50C...cuveeeereennrieniiieennns $4 00

12 Gasket iron, at 60C....c..covuvuervirnnieeninnne 720

82,787 Pounds wrought iron, at 13c.......ceeeurenns $1,241 81

2,500 Pounds iron forgings, at 8¢ 200 00

10,225 Pounds machinery steel, at 2c......cc.ccuue 204 50

6,642 Pounds cast steel, at 83c.......ccvevuannnnnns . 365 31

1,000 Pounds tool steel, at 15c¢....... vernesenne aue 150 00

347 Pounds self-hardening steel, at 85c......... 121 45

2,600 Pounds expansion metal, at 25c............ 650 00

42,152 Pounds lead, at 33c...cccoevviiiinnnirnininiinas 1,475 32

550 Pounds Babbitt metal, at 8c......coeuvereens 44 00

168,334 Pounds stop-valve castings, at 135s¢....... 2,289 34

80,552 Pounds fire hydrant castings, at lic........ 1,208 28

4,500 Pounds machinery castings, at 1 4%c...... 63 00

12,965 Pounds brass castings, at 10C...cucue.ueeeenee 1,296 50

3,572 Pounds Ajax metal castings, at 214c...... 754 59

1,090 Pounds rolled brass, at 16¢.....cccee veveerns 174 40

Hardware....... ceetbeeiieeriiee seerreeisasene $72 60

Bolts and nuts....... 1,021 64

Oils and talloW....coeeeeereiiinniiiinreennen 50 87
Paints, oils and brushes. .......cccceeieeeens 59 92°

Chandlery ...ccvvvuiinniienirneninnnns 43 44

Gum goods 111 49

Lumber.........c.. ... eerrerr e 872 55
Total...civiniiieriiiiiiiiiiiiiiniie e

$1,402 35

11 20

10,238 50

2,232 51

$30,483 28
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Principal Articles Manufactured.

811 No. 1 fire hydrants, at $25...........ocuu.... SRR $20,275 00

952 6-inch stop valves, at $12.....cccccveeririiieerannnns 11,424 00
76 8-inch stop valves, at $20......c....eeeee. ceeresseniens 1,520 00
75 10-inch stop valves at $30.......ccuvverrieeniiiinranens

52 12-inch stop valves, at $35
15 16-inch stop valves, at $60

10 20-inch stop valves, at $95....cccceveiireriiiiennninnene
2 36-inch stop valves, at $200....... crereraniieeeans 600 00
2 20-inch rotary stop valves, at $265...ccc0eeurveennen 530 00
4 30-inch rotary stop valves, at $885......cceeeuuernnnnn 1,540 00
3 48-inch rotary stop valves, old style, at $665........ 1,330 00
3 48-inch rotary stop valves, new style flanged, at
$765..ceiiveniiiiiiiiiiccee cesaneiiereniaae 2,295 00
1 48-inch rotary stop valve, new style, Bell end.... 740 00
3 screens for Fairmount reservoir......ccoceveccrennenes 372 00
2 truss foot bridges for Roxborough reservoir....... 512 90
6 screens for Queen Lane Intake............ it eeseases 820 20
2 automatic stream flow gauges, at $120.............. . 240 00
1 automatic registering gauge......coceeeeeurininieennins 102 00
1 new rod and plunger, No. 4, Belmont .............. 530 00
148 stop boxes, at $2.25. .ccuuiiviieeiians cerrnieiiennens v 33200
346 stop box risers, at 35¢..c.uuuuer. + .- 121 10
957 wooden plugs, at 50c......ccuueeee eserareseniiaes seans 478 50
200 brass plugs, at 25C...cvueereierrencciserersasssivenrennens 50 00
254 iron bands ..... coveeeiiriiiniiiieiiiiiinii veeen 361 75
414 fire hoe heads, at $1.75 ...ccccvenrrnrinrenes verernnn 724 50
148 fish traps ...... .oeeee Ceereernrernnaiereniieees sesasseenes 532 00

————$51,350 95




APPENDIX E.

Report of Assistant in Charge of
Hydrographic Work.

—_—————

Philadelphia, January 1, 1898.

Mr. Joun C. TrRAUTWINE, JR.,
Chief of Bureau.

Sir:—The following report on. Hydrographic Work and
data collected during the year 1897, is respectfully sub-
mitted.

Rainfall observations at twenty-two stations, three of
which are provided with automatic rain gauges, have been
continued, completing fifteen years continuous records of
data relating to precipitation.

Stream flow observations by automatic stream gauges on
the Perkiomen, Neshaminy and Tohickon streams have
been continued, completing fourteen years continuous
records. '

Observations on the flow of the Wissahickon were begun
in April of this year. A suitable place, about 100 yards
above the mouth, for metering the stream was selected
and a sufficient number of observations were taken to plot
"a curve of flow. These data were also compared with the
computed flow over the breast of the stone dam. In Au-
gust sufficient data had been collected to permit the use
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of an automatic recording stream gauge which has been
in operation since that time. The observations have been
computed and tabulated in Table IX, with the former
mentioned streams.

An automatic recording stream gauge has also been
placed in the wheel house at Fairmount to record the
height of water in Fairmount pool. This gauge will
record a continuous line showing, in feet above City datum,
the height of water in Fairmount pool. The height of
water has heretofore been referred to an indeterminate
level commonly called the “Legal Comb of the Dam.”
This “legal comb” was the supposed level of the comb
of the dam built in 1842 and its use as a datum was
misleading, for the reason that when the height of water
in the pool was given, for example, as 24 inches on the
dam, it did not mean that 24 inches were being wasted
over the present dam, but that 10 inches for the cap log
and 12 inches for the flash boards must be first deducted
leaving only 2 inches wasted over the top of the present
flash boards. The reference to one fixed datum for stat-
ing the height of water surface in the pool and that of
the crest, on line of overflow, shows at once when water
is wasting over the flash boards. A new brass gauge-
board, reading to feet and tenths, has been placed in the
wheel house near the automatic gauge, and the use of
the old gauge-board in the forebay, which was found to
be 43 inches too low, has been discontinued. '

The amount of rainfall for the year ending September
30, 1897, on the area comprising the watershed of the
three streams, was 45.53 inches, being 3 inches less than
the average for the past fourteen years, and 0.4 inches
more than the amount for 1896.

The greatest monthly rainfall during the year, 8.45
inches, occurred in May, and the least, 1.62 inches, in
September.
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There was a deficiency of rainfall in the months of
January, February, March, August and September, and
an excess in the months of May and July. The remain-
ing months show an average rainfall. No rain storms of
great severity occurred during the year, and, consequently,
no heavy freshets were produced.

The total precipitation registered by the automatic
gauge at Thirty-second and Spruce streets, for the year
ending December 31, 1897, was 46.01 inches. This is
collected at a point 13 feet above the ground, and the
quantity gathered in storms with a high wind, is dimin-
ished by the roof of the building.

The total amount collected by the ground gauge was
47.10 inches, 10.12 more than in 1896, and 12.53 more
than in 1895. :

The automatic gauge recorded fifteen storms in which
the rate exceeded 0.25 inch per hour, and one hundred
and twenty-two days on which 0.01 inch or more of rain
fell.

The greatest amount for a single storm was on July
27th and 28th, when 3.26 inches fell in forty hours and
thirty minutes. The maximum fall was 0.40 inches in
20 minutes, or at the rate of 1.20 inches per hour. This
storm was accompanied by a high wind on the morning of
July 28th, which did some damage to trees in Fairmount
Park and parts of the City.

The amount of rain recorded at stations outside of the
City exceeded that recorded by the Water Bureau gauges
by from 10 to 25 per cent.

On October 12th a heavy fall of rain was recorded at
Reading. Mr. E. F. Smith furnished the following data
in relation to this storm:
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“The rainfall was entirely local and amounted to 4.47
inches in four and a half hours, as follows:

6.30 A, M. :
to 2.17 inches,

7.50 A. M.

7.50 A. M. 1
to 1.92 inches,
|
9.30 A. M., J
9.30 A, M. 1
L 0.38 inches,
to —_—
447 ¢
11 A, M, J

Maximum rainfall, 6.30 to 7,50 A, M. == 1,63 inches per hour.
7.50t0 030 A, M.am1.15 ¢ "

Average of entire storm, 6.30 to 11 A, M,, 0,99 inches per hour.

The automatic gauge at Spring Mount, or Frederick,
recorded eighteen storms in which the rate exceeded 0.25
inch per hour. The greatest amount in a single storm
was on July 13th, when 2.22 inches fell in eleven hours.
The maximum fall was at the rate of 1.75 inches per hour.

The greatest amount for a short period of time was on
May 12th, when 0.85 inch fell in 25 Jninutes, or at the
rate of 2.04 inches per hour.

The automatic gauge at the Forks of the Neshaminy
recorded twenty storms in which the rate exceeded 0.25
inch per hour. The greatest amount recorded in a single
storm was on July 20th and 21st, when 5.75 inches fell
in 37 hours. The maximum fall was at the rate of 0.60
inch per hour. The greatest amount for a short period
of time occurred on August 16th, when 0.90 inch fell
in 20 minutes, or at the rate of 2.70 inches per hour.

The following tables, compiled as in previous years, ac-
company this report:
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L. Monthly precipitation on sundry water sheds.

Philadelphia.
II.}
Forks of Neshaminy.
IIL } Rain storms exceeding 3£ inch per hour.
v j Frederick.

L Perkiomen Valley.
V. Inches of rainfall flowing in the Perkiomen, Neshaminy and Tohickon.
VI Average annual yield of streams.
[ Perkiomen.
Neshaminy.
VII. Comparative stream flow 1 Tohickon.
Wissahickon.
l Schuylkiil.
VIII. Evaporation, etc., observed at Queen Lane Reservoir.

IX. Monthly and daily yield of Perkiomen, Neshaminy and Tohickon. .

Attention is called to the following facts which appear
in the foregoing tables.

The average daily flow of the Perkiomen for the past
fourteen years (the year ending September 30th) was
169,842,000 gallons.

The daily flow for 1897 was 139,491,639 gallons, being
80,350,361 gallons less than the average for the past four-
teen years, and 36,209,953 gallons more than the flow for
1896. The rainfall on the water-shed was 3.09 inches
less than the average, and 0.83 inches less than in 1896.
The average inches of rainfall flowing in the stream for
the past fourteen years was 23.47. The number of inches
flowing during 1897 was 19.27.

The average daily flow of the Neshaminy for the past
fourteen years was 152,202,000 gallons. The daily flow for
the year 1897 was 131,098,041 gallons, being 21,108,959
gallons less than the average for the past fourteen years,
and 36,218,193 more than the flow of 1896. The rain-
fall on the water-shed was 2.69 inches less than the aver-
age, and 2.42 inches more than in 1896. The average
inches of rainfall flowing in the stream for the past four-
teen years, was 22.80.

15
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The number of inches flowing in 1897 was 19.77.

The average daily flow of the Tohickon for the past
fourteen years was 138,624,900 gallons. The daily flow
for the year 1897 was 109,784,168 gallons, being 29,841,
000 gallons less than the average for the past fourteen
years, and 28,305,000 more than the flow of 1896. The
rainfall on the watershed was 3.20 inches less than the
average, and 0.43 less than in 1896.

The average inches of rainfall flowing in the stream
for the past fourteen years was 28.52. The number of
inches flowing in 1897 was 22.57. The month of May
was the month of greatest rainfall and greatest flow-off;
the month of September was.the month of least rainfall
and least flow-off.

Observations on the flow of the Wissahickon have been
continued for seven (7) months, beginning with 27 days
in May. .

The average daily flow for this time was 70,444,052
gallons. The month of least flow was October, and the
greatest was July. The flow of this stream for October
seems to be very much in excess of the other streams.
No satisfactory reason can be given for this discrepancy,
owing to the short length of time during which observa-
tions have been made.

‘The sum of the daily record of inches of water wasted
over the top of the flash boards at Fairmount dam during
1897 amounted to a total of 103 feet 9 inches, or more
than double that of 1896, and more than four times that
of 1895. The computed flow of the Schuylkill river into
Fairmount pool, and the average daily flow is given in
the following tabulated form:

Gallons.
Total flow over fiash boards 28,202,470,316
Steam pumpage...... 93,999,191,121

Water pumpage....ous 7,590,27¢,532.
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Water power (30 gallons t0 PUIP 0N€).....coueersesruersnseesessonasnae 227,708,295,960
Leakage at dam and 10CKS. ..o ieiieneorenisiossunsnsaness ovnnevessrennense 2,555,000,000
Total ..evene 600,055,234,429

This gives an average daily flow of 1,644,000,000 gal-
lons.

The month of maximum flow was May, and the month
of minimum flow was October.

The average rainfall, at seventeen (17) stations in the
Valley, was 49.17 inches, of which about 18 inches are
computed as flowing in the stream Schuylkill.

The accompanying table of stream flow in the Perkio-
men, Neshaminy and Tohickon, from October, 1883, to
1897, inclusive, compiled from the records of this survey,
the first published by the writer in a paper submitted to
the Engineers’ Club of Philadelphia (Proceedings, Vol.
XTIV, No. 2, July, September, 1897), is here reproduced
with the permission of the Club. The data are here com-
pleted to the end of 1897.

This table shows forcibly the great importance of con-
tinuing stream flow observations over a long series of years;
for the results obtained in 1895 show that an estimate
of the availability of these streams, based upon the data
obtained from 1884 to 1894, inclusive, would have been
far too high and therefore seriously misleading. i

Attached to this report is a table accompanying your
letter to the Director of the Department of Public Works,
showing the minimum flow of the Schuylkill river at Vin-
cents Dam.

In this table the flow of the Schuylkill at Vincent, as
estimated by me from the flow of the Perkiomen at Fred-
erick, is compared with the flow at Vincent as deduced
from estimates of the flow at Fairmount by Mr. E. F.
Smith, Superintendent and Engineer, Canal Division,
Philadelphia & Reading Railway. The two estimates are
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not rigorously comparable, but Mr. Smith’s figures are the
best obtainable for the Schuylkill, and the comparison
shows that my estimate is not far wrong.

"~ A visit of inspection was made in October, in company
with the General Superintendent, to the Croton and Bos-
ton water supply districts. A portion of one day was spent
at the new Croton Dam, inspecting the method of exca-
vating and depositing the soil and rock removed to secure
a firm foundation, and the method of handling the stone
and cement forming the masonry structure of the dam.
The bottom of the foundation is about one hundred feet
below the surface of the ground.

Cable railways and improved machinery are used for
excavating, hoisting, removing and dumping the material.

One day was spent in going over the Croton water-shed,
visiting the various dams, reservoirs and stop-houses, mak-
ing notes of such points as seemed useful in our several
departments of work.

One day was spent at the site of the new Jerome Park
Reservoir. Most of the work here is in rock excavation.
Compressed air is extensively used as a motive power for
drilling and hoisting machinery. There will be several
years’ work of this before the reservoir is finished.

In Boston, one day was spent in visiting the Chestnut
Hill reservoir and the Cambridge Pumping Station. One
day was spent at the site of the New Nashua Reservoir,
and in driving over the conduit from the reservoir to Basin
No. 5. A portion of the conduit is in tunnel. We went
down shaft No. 4, and examined the methods of work,
hoisting machinery, ete., construction of tunnel of conduit
in earth and open or canal conduit, in all about 15 miles
of construction. The Nashua Reservoir, when finished,
will be the largest artificial impounding reservoir so con-
structed by any Water Board, the total capacity being
computed at 63,000,000,000 gallons.
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The following named persons have been engaged as
observers and rodmen during the year:

John G. Hilsman, rodman and gauge observer, Rush
Valley P. O.

George W. Wood, rodman and gauge observer, Spring
Mount, Pa. : ‘

v A. F. Stover, rodman and observer, Point Pleasant, Pa.

Dr. George M. Grim, gauge observer, Ottsville.

George Louder, gauge observer, Smith’s Corner.

Dr. J. A. Roth, gauge observer, Seisholtzville.

A. W. Walton, gauge observer, Doylestown.

H. L. Schull, gauge observer, Lansdale.

The Bureau is indebted to the following persons who
have kindly furnished rainfall records:

Mr. Thomas MacKellar, Germantown, Philadelphia.

My, J. L. Heacock, Quakertown, Pa.

Sergeant L. M. Dey, U. S. Signal Service.

Mr. Benjamin Showmaker, Pennsylvania Hospital,
Philadelphia.

Mr. E. F. Smith, Engineer of Canals, Reading, Pa.

Mr. Thomas J. Beans, Moorestown, N. J.

Dr. Charles Moore, Pottstown, Pa.

During 1897 all observations on rainfall were taken
uniformly in accordance with the instructions given at the
beginning of the year.

Respectfully,

JOHN E. CODMAN,
L In Charge of Hydrographic Work.
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TABLE II.

Rain Storms exceeding in rate 0.25 inches per hour, as re-
corded by the Automatic Ruin Gauge at Philadelphia for

the year 1897.

AUTOMATIC RAIN GAUGE.

TotaL FaLL. MaxiMUM FALL.

'
!

Date of Observations, 1897. . ; =.é | o § i:‘ i
TR SNETRE B I
D EE | BE 3R | BE |9ERi B
CEIET a7 (e 4
January 2Cth and 21st, rain storm..} 97 8—35 30 20 90
February 21st and 23d, rain storm..' 1.26 17—55 | .30 : 15 1.20 '
May 13th, rain storm....eceeeenceeeeene. ‘ 1.46 | 14—45 45 20 135 |
June 8th and 9theu...vrneeeeee. e 182 2120 30 60 | .30
June 15th, Shower.....cooeeiirreenserans .40 ‘ 1—50 .35 15 1.40
June 20th, shower....,...................; 94 3—15 63 15 2.60 l
July 20th, ShOWer.......c.everrervernnnnes I 'L} .30 20 .90
July 13th, rain storm............ e e 1.13 ' 17—00 45 20 135 !
July 23d,8hOWers...cerenverirnenens 80 | 350 | .35 15 1.40
July 27th and 28th, rain storm......| 8.26 | 40—30 } 40 20 1.20
July 27th and 28th, rain storm...... 3.26 | 40—30 .85 25 | .84
August 9th, Shower.....covecrereeerennen 57 3—50 52 50 i 62
August 11th, ShOWeT.vvrreorerereene| 144 | 4—00 | .80 5 1 1.37
November Ist and 2d, raip storm..| 2.25 | 30—20 .20 60 | .60
November 27th, rain storm........... 1.16 | 35~00 .20 20 1 .60
December 12th, rain storm............ .53 3—30 ‘ .20 1 10 1.20

A
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TABLE IIL

Rain Storms exceeding in rate 0.25 inches per hour, as
recorded by the Automatic Rain Gauge at Forks of
Neshaminy for the year 1897.

AUTOMATIC RAIN GAUGE.
TorAL FALL, MaxiMunm FALL.
Date of Observations, 1897 P
= |85 = |85 |283 R
36 | £5 | 2f | B |&fR) 4
< Al | < & (87 &
January 20th and 21st, rain storm..| 1.35 8—45 40 60 40
May 2d and 3d, rain stormu.......... 2.24 | 15—30 15 10 .90
May 12th, shower.... 31 0—15 3t 15 1.24
May 31st, rain storm.. 1.06 9—-15 25 10 1.50
June 4th and 5th, rain storm. .85 | 10—20 .60 35 1.03
June 8th and ¢th, rain storm.. 3.66 | 26—15 .86 30 1.72
June 25th, shower... 46 0—30 45 30 .90
July 18th, rain storm. el 135 | 33—230 35 30 .70
July 20th, rain ‘storm. cverennnnene| 1,35 90 90
July 21st, rain storm.. A0 40 60
July 224, 12i0 SO cevsvaseenesences D78 37--10 .40 40 60
July 23d, rain storm.......ce... 1.02 3—-15 80 60 .80
July 28th, rain storm.... 233 | 87—45 40 60 40
August 16th, shower... 55 8—05 40 20 1.20
August 16th, shower..... . 94 0—30 .90 20 2.70
August 21st, shower........... 63 ! 3—00 60 20 1.80
September 24th, rain storm., 91 | 24—05 35 30 .70
October 12th, ShOWer...c.cveveesursens <45 2—15 30 20 .90
November 1st and 22d, rain storm..| 2.64 | 30—00 .25 20 75
November 27th, rain storm........... 81 12—00 45 25 .90
December 12th, rain storm..... . 48 | 10—30 3 40 45
December 14th, rain storm............i 2.3¢ | 19—10 .20 60 20
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TABLE 1V.

Rain Storm exceedi'ng in rate 0.25 inches per hour, as
recorded by the Automatic Rain Gauge at Frederick, for
the year 1897.

AUTOMATIC RAIN GAUGE.

ToTAL FALL. MaxiMum FaLL.

Date of Observation, 1 _;‘ -
. EL

L E€ | 2. | 58 | 23 |&s8 | %

| e& £g es g3 ' e5%2 g

I NRI-CHE B - LE -
January 20thand 21st, rain storm.! 95 l 6—-55 .20 60 .20
May 24, 1ain SLOrMm..c.ccrerisereenerer | 263 | 21—35 | .38 2 | 114
May 12th and 13th, rain storm......, 2.20 | 10—00 85 25 2.04
May 13th, showers..................,.....! 45 ! 4—45 35 15 1.40
May 24th, ShOWeT...oouvmsssscssinens 191 4—00 | 62 20 | 186
May 31st, SHOWeTuuerecosrcsieorecrcrs]| 90 | 2—20 | 20 | 20 .60
June 4th and 6th, rain storn........ 110 | 16—05 | .60 2 | 1.8
Juiy 15t, ShOWer...cosresserscusecsueenee] 150 | 4—50 | 1.30 60 ! 1.30
July 13th, shower.......... rerreeneren 2.22 | 11—00 | 1.60 55 175
July 18th, shoWer....ccoeveeeeeiseenns o 1.27 4—15 40 40 .60
July 21st and 224, rain storm........ 1 154 | 27—-50 64 80 1.28
July 23d, Shower ...cccuveericancirinne.|  3.89 3—10 .80 40 © 120
July 27th and 28| 220 | 4225 | 20 | 0 %0
September 17th, shower................ 30 | 4—00| 25 10 150
September 24th, rain storm.......... 90 ; 2800 .25 i 15 100
October 12th, ShOWer.u e ceeveennene 41 3—10 A5 15 ¢ .60
November tstand 25th, rain storm.| 3.06 | 30—25 30 60 .30
November 27th, rain storm.......w..] 120 | 35—30 [ .70 | 30 ‘ 1.40




TABLE V.

Inches of Rainfall Flowwng in the Perkiomen, Neshaminy and Tolickon Creeks.

i PEEORNTAGE O ToTAL AvEract For FOURTEEN YEARS (1883—1897).
W Airea ‘ ! } .
ATERSIHEDS. n 5 5 . | &
Miles.] B | | B1E i R
= 8 g ] s 3 . ! i B 4 @
=R o 3 g 2 < = . 3 . E] @ 2
4 = -1 & a 2 [ =} by a 5 Y 2 °
o = = S G ) C ) s = = E 2 ;53
gl &l |2 |SI& ||| & |"|»|<][®2|©
—_— —_— _1..__‘____ _— "___ e —
Perkiomen, at Frederick, 14 years......; 152 25 i 7 2 2 2.98 | 356  3.74 | 2.22 | 1.34 | 0.92 | 145 | 1.00 | 1.01 | 0.9
Neshaminy, below Forks, 14 years......| 139.3 6 | 92 wl 2 | 842| 411 351 | 206 1.65 0.82 | 1.13 [ 0.90 | 0.90 | 0.70
¥
Tohickon, 14 YearS....ccoesecseessnsrssneess! 1022 24 ‘ 72 ‘ 2 2 400! 479 | 458 | 253 | 2,04 | 095 | 1.47 ' 130 1.2t | 0.88
S - ‘,4,.}__ | ‘ _— U __t—_ JRIUNY SO U U —
Maximum 14 years...ceeceeeeennee! 540 1 9.73 . 5.58 | 348 | 6.66 | 2.65 | 4.89 | 2.48 ' 3.68 2.36
Perkiomen, at Frederick......cceceee weeee i :
Minimum 14 years....c.cce ceeee e 059 | 125 238 | 097 | 0.46 | 028! 0.17 | 0.28 . 0.16 0.20
Maximum 11 yenrs..............‘......\’ 6.77 |1044 | 5.55 | 8.57 | 7.41 | 2.46 | 547 | 3.37 | 3.51 2.55
Neshaminy, below Forks....coeecnees i
Minimum 14 years....e veseeeenes 160 | 0.90 | 1.84 1.03 | 0.35 ' 0.08 004 0.4 ' 0.03 | 0.06
Maximum 14 YearS..eeeseesscenens 7.34 [10.41 ] 6.37 | 476 | 8.56 343 | 641 | 375 | 549 | 8.54
Tohickon - : ‘
(Minimum 11 years...eeeeceeene 054 | 119 298 ; 073 | 030 | 0.08 | 011! 0.10 | 004 | 0.05
. | i

[P U —

November.

171
1.50
2.09

6.67
0.34
6.31
0.11
797
0.14

December.

|

e
=3
-

2.25
2.61

3.77
091
4.56
0.41
4.28
0.67

Annual.

23.48
22.80
28,52

816



TasLe VI—Average Annual Yield of Sundry Watersheds to October 1, 1897.

i i
| | Averageyield incu-
i Perlod | Area | Average ;xavie;&glf ‘ Per Average  Average Ai?mc?b)cy;:}g bie feet per second
Watersheds. ! covered, | in rainfall flowing ‘ﬂcenil. annuai\l yield daily yield per second per gerisquare milefof
i [ | H i hH owing n ' in rainage area for
years. ! miles. | opec iﬁg‘l:; I off. gallons, - gallons, ° a‘ll,:msg?g:e‘;f ?alc,:h inch of rain-
N ; . all.
R, _ L ! O O FO OO A
Perkiomen, at Frederick.... .....| 14 1 152, 47.810 23.476 ¢ 49.102 62,009,448,321 , 169,842,100 1.729 0.0360
\Ieshanlln), below Forks. . 14 139.3 47.770 22,803 | 49.830 | 65,199,997,570 | 151 ,202 000 1.679 0.0350
Tohickon .. ] 14 102.2 50.005 28.520 | 57.104 | 50,651,123,150 ! ]3" 624 900 2.099 0.M19
Wissahickon.. .8 months | 646, 36.367 15369 | 42.000 i.. N 70 444,052 1. 87 00261
Sudbury, Mass. o 22 | 75.2 . 45.748 22.28%  48.720 29 (r94 880 000 i 712 000 1.641 00357
Croton, N, Y....... 18 ! 338.. 0 | 45970 22,760  49.500 | 135, 400000000 371 600 ,000 1.680 0.0365
D i
TaBLe VII—Comparative I)azly Stream Flow, 1896 and 1897.
e .
. MaXxiMUM. i MINIMUM, I MaxiMuM PER £Q. MILE. | MINIMUM PER SQ. MILk,
Watersheds. \w:t:zlﬂefd —_— e e - B
! Gallons. Date. { Gallons. Date. | A‘;ﬁ';:mlf" Date. Av;m]g&f’or Date.
P S ; | N
Perkiomen... . 162, - ‘ 4,912,000 2,231,000 | May.....uu. 109,000 September..
Neshammy. . 139.3 11,970,000 1,63%,000 | May .. 126'00 September ,
Tohickon.... 12,2 2,244,000 - 2,601,000 May.. 69, COU September.
Wissahickon.. 64.6 15,200,000 2,042,060 | July... 322, ,000( October......
Schuylkill...... 1,910 391,000,000 1,757,000 | May .eveense] 200, 000 September..

1444



TABLE VIIL
Evaporation from Water Surface al Queen Lane Reservoir.

i TEMPERATURE. l l ‘,
i - RaIN- | Evaro-
| FALL. | RATIUN.
l AIR. l W ATER. ‘l Observations Lost.
| e | o
' Max. ) Min. ‘ Mean. \ Max. | Min. Mean. | Inches. | Inches. :
; e N T T T
January !
February......... revearanessssnenes [
March... [ N
|
. | 63 540 | 478 . 7days—Rain and wind.
| & 70 588 607 = 3days—Rain and wind.
| ﬁ 79.3 1142 \ 6.36 4 days—Rain and wind.
| | B
" ‘, 785 264 | 622 ..
4 ' i
September... .... sestessestenerenansns i <6 ] 44 686 | 8 . 69 75.6 144 592 3 days—Rain and wind.
] 89 38 ' 58.3 ‘ 88 l 11 €0.5 2.34 3.84 l 2 days—Rain and wind.
| 585 09 | 462 56 | 32 sor | 289 4 days—Rain and wind.
Y 56| s | 4 | =2 x| e {7 days—Rain, wind and ice on
i ) | : ¢

qT1%



216

MINIMUM FLOW OF SCHUYLKILL RIVER AT
VINCENT DAM AS DEDUCED FROM

(A)y—Minimum flow at Fairmount, as given by Mr. Edwin
F. Smith, in proceedings Enginecrs’ Club of Phila-
delphia, Vol. XIII, No 8, November, 1896, and in
Report, Bureau of Water, Philadelphia, for 1896.

(B)—Observations on stream flow of Perkiomen Creck by
Bureaw of Water, Philadelphia, as given by Mr.
John E. Codman in proceedings Engineers’ Club of

Philadelphia, Vol. XIV, No. 2, July.—Sept. 1897.

A. B.
SCHUYLKILL AT VINCENT.
MILLIONS OF GALLONS I‘)iuratigllm of
N PER DAY, ow of less
Schuylkill SP ";.’i];wgf&fn‘? DEDUCED FROM than 230 mil-
Years. at Fairmount. gx g 1 lion gallons
Millions of |T ouéztggss of per day
gallons & P - at Vincent.
per da per sq. mile ) Smath
(Smithy5 per day. (Smith.) (Codman.) (Smath.)
. (Codman.) =1} A, =11B.
282 190 163 209 56
230 96 133 106 113
253 133 146 146 68
347 231 201 254 83
321 141 186 155 49
556 *317 822 348 15
520 * 822 301 354 15
455 209 263 230 68
220 115 127 127 116
258 166 149 183 143
256 190 148 209 €1
185 97 107 107 134
194 170 112 187 29
13) 2358 13)2,615
Averages...... 181 201

* For 1889-90, in which the duration of low water was only fifteen days, the figures
given in Column B are those for the fifteen days of minimum flow, and not those for

the entire month,
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Table of S'tream, Flow in the Pe'rkzomen, Neshammy and Tohwlcon,

PERKIOMEN, 18°3-1884.

NESHAMINY, 1883-1884.

MONTHS.

Total Rainfall in Inches.

STREAM FLOW FROM GAUGINGS.

i
!

STREAM FLOW FROM GAUGINGS.

i

|
|

OCtODEE . .c.eeeecrerersnranensanne | 5,27
NOVEMDET ...overerrersneasronnss| 1.93
December ...ocveeesresnseesarens | 400
JADUATY .cocecrernersssssrsneneces| Ou14
February ......... 5.04

h 5.04

3.40
4.656
744
3.44
0.59

'.I'ota.l.} 48.57

|
2.63

oo | g 5188 | 2s
Fil% |88 | &%
8[| hEl2e | oE
E... ki | t 13 =] i 'gmi
142 | 3.85 (...... 73.6 790,000
0.91 | 1.02 ... 48.3 520,000
1,04 | 2.96 |.. 54.4 584,000
540 [everrnee|ceenes 280.7 | 3,016,000
9.73 |iveervenrvveee|  540,0 | 5,800,000
529 vves e 2744 2,947,000
2.37 | 026 |...... 127.4 | 1,550,0.0
1.36 | 2.04 |..... 74.8 801,000
1.26 | 8.39 ... 66.6 726,000
2,16 | 528 ... 113.56 | 1,219,000
0. 279 |eeeen 33.7 362,000
0.31 | 0.28 |... 177 | 190,000
81,90 | 21.87

'

g
E ]
sy |8 g |E
R g5l ,
2 150|5E epine
3 1825 157 222
€8 |5 < ‘a“‘!
380 | 048|332 ... | 259 ,
143 | 035 | 108 .| 198
3.06 | 0.85 | 221 |.....| 460
558 | .77 |ruersenss!vennee 265.3
6.27 1045 |cvereensl ] 602,0
520 | 555 [eeverern ereree, 29946
1-2.42 164 | 078 I....| 919
| 5.24 | 0.85 | £39 . 19.1
524 | 0.82 | 442 [.....| 456
489 | 052 | 437 |....| 218
358 | 051 | 8.07 {ver 274
031 | 006 | 025 'Y 25
4502 | 26.35 22.39! ]

1883 1897.
TOHICKON, 1883-1884.
| g i STREAM FLOW PROM GAUGINGS.
Q

. } Tle ot |z les | ag

a g = _.: AR - - @

P = 1 8d | & |2 P
g2 | £ 12515, 2s 30 | BE
a2, | é & -} 313 h"s . ol .
32 | 3 (89| ST g™ eaE | 832
FoE le= 128 |P |2=2 | ZH=
8 & 8 R = |8 g
279,000 || 4.40  0.88 | 352 45.6 | 495,000
213,000 || 1.61| 0.57 | 1.07 309 | 333,000
496,000 || 4.04 | 097 | 307 |...... 502 | 540,000
3,936,000 l 532 | 7.34 |eeerreens|s| 3817 | 4,112,000
6,484,000 | 5.45 | 1041 |evvururisl e, 577.7 | 6,223,000
3,227,000 || 5.19 | 6.02 |eeeune |oreen| 8133 | 3,371,000
989,000 |, 2.52 @ 1.89 | 0.63 |...... 1019 ' 1,098,000
206,000 || 3.54 | 0.64 | 2.90 |.....| 332 [ 857,000
492,000 || 648 | 348 | 3.05 |......| 183.3:| 1,971,000
300,000 |, 7.05 | 2.82 | 428 |...| 1412 1,522,000
296,000 ' 8.99 | 028 | 371 [y 144 | 155000

22,000 | 046 | 007 | 039 ... 39 1,100
— eV — jom— | —

5008|3532 |22.57




Table of Stream Flow in the Perkiomen, Neshaminy and Tokickon, 1883-1897—Continued.

MonNTHS.
October........ovvvennn.
Novewber ................
December, .............ouuue ...

January coveeeeiennnennneenenn.
February w.....ceccvcvuenenen.
March .....ecvnrenenrenreennnns

MAY woeeeveeens crcnreneenneveenes

JUDC..vvrrevrrnsnterienien e

AUGUSE wueeeeeeniscarrorarsnnnnan .
September.................

TOHICKON, 1884-1885,

Total Rainfall in Inches.

Total ...covvvierueeesnunnnen.

PERKIOMEN, 1884-1855. : NESHAMINY, 1884-1885.
STREAM FLOW FROM GAUGINGS. 5 STREAM FLOW FROM GAUGINGS.
P
g2 | 5% BN 2o gEs .3 | gd |53 B REs| gf,
$08 |2 |588 953 | F g% |§ 3R 2B
SR R8T ¢ 18 14 = 8 o
S D S SO (R R R R
0.37 | 8.32 |.... 201 215,000 || 305 | 0.06 | 2.99 ... 24l 0w
091 ' 235 ... 494 530,000 | 3.60 | 083 | 236 ... 17.6 | 189,000
327 | 231 ..., 1946 2000400 | 570 | 426 114 - 2085 | 2,569,000
827 | 049 .ol 1700 1826000 | 876 | 350 | 0.26 |..... 1705 | 1,8 6,0.0
216 | 225 |....| 1243 1,332,000 | 4.93 AT IR S 263.0 | 2,833.000 |
DX I 1311, 1,405,000 || 1.04 | 1.84 freeer e’ 905 | 976,000 '
275 | vnsree 179 ' 1,003,000 || 226 | 221 | 005 | 764 824,000
082 | 1.67 563 603,000 || 2.44 | 056 | 188 |....’ 289 . 312,000
028 | 1.20 148 159,000 || 1.68 | 0.08 | 1.60 |..... 4! 45,100 |
017 | 2.01 90 96,000 || 2.19 | 0.04 | 215 2.si 23,000E
1.28 | 4.94 64.5 ! 691,000 || 638 | 096 | 5.42 i 500 | 539,000
0.16 | 071 |...... 86 96000 || 15| 003 | 118 |l 17 18100 |
R N DU | DU S N R SR P
18.41 | 21.25 f [138.28 1935 1098’ ' i

Total Rainfall in Inches.,

4.00
3.51
6.23
4.35
4.83
157
269
2,16
0.84
2.30
2,17
0.63

41.21

STREAM FLOW FROM GAUGINGS.

X St I oo

g 18 |& k5
Egl & [
288, 18,828

EFR EE
$R | 8% |op 022
a4 Y oo ot
s~ |8 |g | 22H
=) - 2 [S2
\ . I

0.12 | 3.88 |...... 68 |
116 | 235 .. 629

| ;
3.94 | 2.32 1..| 2059
448 \; 2339
357 | 126 ... 1982
! I

298 [ v | 1548
3.98 |ceeerrene e 213.9
0.50 | 1.66 |...... 25.7
0.08 | 0.76 |.....] 39
0.23 | 2.07 |...... 114
123 | 6.94 |...... 65.6
0.0 | 049 |.... 19
2231 | 21.73

per Sq.

Gallons per 24
Hours
Mile.

|
i

78,700 -

677,000
2,212,000
2,520,000
2,186,000
1,668,000
2,304,000

277,000

42,000
123,000
706,000

21,200

81¢6



Tuble of Stream Flow in the Perkiomen, Neshaminy and Tohickon, 1883-1897—Continued.

NESHAMINY, 1885-1886.

PERKIOMEN, 1885-1886. |
_g STREAM FLOW FROM GAUGINGS. §
C - —
a s im |
MONTHS. R § < iy e
= Y Po-+] 3 =
E 8 |& B lg=| Q.2 &
8B 15 R == | 892 || =8
3 = oa 28 | 259 | G
2 38|54 ¥EICEE | g% | =2
345 gf B2 237 23k |
4 - B n
ALl L
- JR S S S S
. — ,
OCUODRT cvvvvorssrssnrrrnes el 474 | 043 | 431 el 222 240000 ' 5.56
NOVEMDET ..cavressen-enssrereees 388 | 1.9 | 209 ... 947 1,020,000 ;| 4.50
DecembeT..cvmumeersessessees ool 318 | 245 0.73‘ ...... 126.5 1,352,omi 2.88
JAOUALY curerernrresensressseeee] 421 | 8,08 | 115 E .| 158.1 1,702,000 ;| 5.11 |
| | : '
February ....ovemeseescssssessees 008 | 564 feveeuenns 323.1 13,480,000 i 618
MATER cvvrevneeenrieeerseerennennes 396+ 256 1 138 ...l 1826 1,428,000 & 3.72
. . ‘ i ! !
April.ooreeeene eevsssrserssins, 300 | BAZ | oo e 18251 1,965,000 293
MAY coroereesessensmssnsesseerest 660 | 264 | 396 .| 1854 1,458,000 || 579
- ‘
JUDC.eeeverssresesssessseenesronss| 5.26 | 1.89 | 837 L.l 1009 Fl,086,000 5.67
JUIY covrereenenncnsiniinennsnnns 806 | L1 395 ... | 57.3 ' 617,000 |, 5.40
1 ! i
August, 141 ( 035 | 109 ...l 1771 189000 | 167
|
Septemb 187 | 023 | 114 ...l 124 | 183,000 || 0.9 !
Totalouveunrrererarssssenes | 47.78 | 2556 zs.:oi | 50.23

TOHICKON, 1385-1886.

i
|
STREAM FLOW FROM GAUGINGS. ] l STREAM FLOW FROM GAUGINGS.
g
g — -
g2 s 5| | 2.8 4 s
% 1B 3 Bys X s,z !® 8 03 Egs| 3 g
E0F 2 % gEE f R 53 EE
2415 'gp 822 ap2  F IS8 . |fINZE| 2gd
23 °ﬁ"ﬂ o:ld g ey °:' g~ ﬂs a
|25 38 B3 222 232 3 fE| 5% |B3[28%| 22k
n =l B | FED || EE) 3 |BY -1
kA e - R &
_ e j— : S | —
! ! : !
0.17 | 539 I 9.0 . 96,700 ‘ 480 @ 033 | 447 [...... 18.1 i 195,000
153 | 297 ... I 79.6 860,000 k 467 . 257 | 2.10 \..... 138.5 I 1,492,000
173 | 115 .| 860 | 927,000 | 3.06 ]2 . 93.0 | 1,002,100
‘ |
[ 5,21 |evvrenens seones)  262.3 ’2,826,000[ 4.15 ' 4.36 22.8 | 2,452,000
i 6.55 |...... veee aeenes|  263.2 13'912'000 t 601 ' 9.19 ™ 534.4 | 5,756 0(0
230 | 142 .. t 1147 1,235,000 . 4.76 ' 4.28 2245 | 2,424,000
3.57 . ..... RPN 185.7 | 2,901,000 ’ 342 476 257.2 ' 2,770,000
2,09 \ 370 | 1018 1,130,000 ' 7.14 343 | 371 |} 1734 ’ 1,921,000
; 091 | 4.76 ... 47.3| 509,000 M 4.53 , 1.40 | 3.13 |...... 7.8 816,000
081 | 459 .| 396 434000 ' 548 077471 ... 404 435000
0'151 145 b 79 79,000 1.09 0.10 | 0.99 |......! = 53! 57,000
| ! | .
0.05 i 0.86 |.cceee! 2.2 ' 23,000 . 1.30 © 0.03 | 1.27 |...... 1.5 158,000
l..__A_' o . !’—_ - . o
' |
.25.07 [26.20 | i 5041 3299 [%2.15 :
el l [

61¢



Table of Stream Flow in the

MONTHS.

Octob

November .......cueeuenennn

December.

BEYLLES o o
February.........cocueeercnonees
March.....o. covviineeeninnns
April...ciinieoniicininnnine.
JU €
JUDC corecneeiteerraesnerennnnnns
1015 N
August.....eeeeiiicnneninninn,

September......ceieereirennaene.

Totalueeersrssseecssnencas

Perkiomen, Neshaminy and Tohickon, 1888-1897—Continued.

PERKIOMEY, 1886~1857.

NESHAMINY, 1886-1887.

TOHICKON, 1885-1887.

Total Rainfall in Inches.

2.35

.28
3.76
4.56
5.64
2.9)
2.84
1.85
5.87
8.63
2.76
3.54

50.16

S1TREAM FLOW FROM GAUGINGS.

= & =
EE’ % %a
£2) 05|23
ERl K RV
0.26 | 2,09 '......
153 | 375 ...
143 | 233 |.....
4.00 © 0.55 |......
4.23% IR .
3.03 L.l
125 | 159 |...
072 | 113 |......
0.6 | 5.11 |......
2.07 | 6.56 |.....
143 | 133 |....
0.62 | 3.02 |......
PR S J—
21.33 l28.87

Minute per
Square Mile,

Cubic Feet per

13.0
829
74.9
206.6
242.9
156.8
67.4
379
40.7
107.6
4.5
32.6

Gallons per 24
hours per
Square Mile,

140,000
900,000

847,000 |
2,225,000

2,616,000

1,69,000
726,000 -

408,000

439,000 |

1,157,000
801,000

351,000 |

Total Rainfall in Inches,

|

| 817
E 2.15
L 707
| 8.15
| 8.8t
! 4.06
|
!
|

51.89

STREAM FLOW FROM GAUGINGS.

i
i
|
i
|
i

STREAM FLOW FROM (GAUGINGS.

2
33
a I ) 3 [}
] é [ I ' a a ® ™
- - a |~ = S ™ .
2 E S s 3a| Ly a§|a~2 3 g
= s 82 | mel & = & |18 |28n | Ly
B 5 S efE 3iE -] B > 1§ 'ges | TR
O '@ Qe [=%-% - o s 1R . Yo s g
a§ os PS8 <1 =8 D4 e .
3§ |55 %5 GEe| BES CENFLIEY §E oFs | BE3
28  wo 59 258 235 3 25| w8 BES =2 | 285
om | BF EM| S2a 0 F2H 5 | S® | 2% EX 234 | FaA@
2 | 3728 3 €5 |37 <8 &
e Sl T -
0.06 | 2.71 I ...... l 2.6 ’ 28,000 || 2.59 0.05 | 2.54 ... | 2.3 25,000
0.55 | 3.37 ... ! 28.7 i 310,000 || 5.16 | 1.96 | 8.20 '......; 105.6 | 1,138,000
I
234 | 0.96 ol 117.1 | 1,261,000 || 383 | 2.38 | 145 |- 1244 | 1,340,000
422 | 041 ... ;2110 I 2,273,000 || 4.24 | A.04 |eeeeeeniieenns 263.8 | 2,847,000
394 | 111wl 218212350000 || 547 | 5.25 | 0.22 ... | 3034 | 8,268,000
! i
3.25 | 0.33 |...... 163.6 1,761,000 {| 3.06 | 8.83 ...cccefevene . 2005 | 2,160,000
146 171 | 759 817,000 || 241 | 1.01 | 140 [ 545 | 583,000
071 | 144 e 35.2 | 378,000 || 259 ' 0.93 | 1.66 |.....' 49.2 | 581,000
167 | 560 | | 858 . 925000 [| 577 | 121 | 4.56 | ..... . 646 | 697,000
1.96 | 6.19 [..... 97.3 | 1,047,000 || 813 | 1.63 | 6.50 |.wee... 853 | 920,000
0.81 | 3.03 |..... 40.2 © 432,000 .29 | 1.96 | 3.33 | 1014 | 1,094,000
0.41 | 3.65 |...... 21.8 236,000 || 3.36 | 0.40 | 2.96 |...... 22.3 241,000
21.38 |30.51 51.9) |25.65 |27.82 !

0¢e



91

Table of Stream Flow tn the Pe'rlcwmcn, Neshaminy and Tohickon, 1883—1897—Cont1nued

|
|

MoONTHS.

OcCtober .......cocivvurerennnnenan
November......ccoveervnnrranens
December.......cccuees weivearenes
B ETITIE:S o Ry
February .....ccueevneesisivnens
MAY cecensnrransarssansnessses sore
JUDCeveerienrnrnisnnsanssnancans
July ........ eevnannen
AUgust..cceeiniieniiniinsirrenne

"

September

Totali 5031

Total Rainfall in Inches.

!

-
-
o

1.61
6.65
5.01
4.08
8.15
3.43
3.16
1.62
2,77
8.03
735

PERKIOMEN, 1887-1888.

STREAM FLOW FROM GAUGINGS.

T
|

T

. et
Eg % LT
g% £2 B
£5'9 %5 i
g2 3 &
043 |, 102 ......
040\ 121 o
213 | 452 ...
366 | 1.35 l....
4.41 l...... o sessen
510 | 005 ...
345 . coorr e,
092 | 224 e
0.39 | 1.23 ......
0.25 | 2.52 |onn.
158 | 650 ...
3.08 | 367 ..
R
26.35 |24.31 '

—
|
per ;

te per Sq.

Cubic Feet
Minu
Mile.

227
214

109.3
188.8
244.8
266.6
185.6
48.0
20.8
13.0
794
197.4

Gan!]ons per 824
ours per Sq.
Mile. per 54

|
l

245,000 |
231,000 |

1,177,000
2,086,000
2,641,000
2,876,000

" 2,001,000

517,000

224,000
141,000
856,000

2,128,000

i

f
|
}

[
t

h

NESHAMINY, 1887-1888.

TOHICKON, 1887-1888.

12543 | 23.98

§ STREAM FLOW FROM GAUGINGS. 2
5 S
S e s ls 5e | zs |G
=I5 RE B B I
S 85 5.hp 38 |28 |2
Pl 28t g5 2
T 3flg B EEE ) 2sE
g8 3 = 878 &
190 036 154 || 180 194000 | 198
163 026 | 187 |wen| 136 | 147,000 || 142
613 | 288 | 825 ... I 1489 | 1,550,000 || 6.53
447 . 460 [ 2100 | 2,585,000 || 531
3.93; 549 |rooe oo 3054 | 3,200,000 || 4.34
5.15 489 | 0.26 |.... 2519 | 2,760,000 || 528
3.88 | 279 | 0.0 .. 1508 | 1,627,000 || 4.08
287 052 235 |....| 205 | 800,000 /| 3.8
231 022 l 242 |l 108 | 116,000 || 1.69
871 ) 015 | 886 [wewj 79 85,000 320
578 | 0.64 | 514 |l 386 | 372,000 | 807
693 2.63 | 430 ... 1409 | 1,518,000 15.32l
4878 | :‘53.15

i

STREAM FLOW FROM GAUGINGS.

g

in Stream.

Inches Flowin

0.15
0.06
1.78
5.19

35.36

E
s

) ’H
g lg
L
B w
28 28
’5"’ ;2
2 10
S 4

283l

2148 |

per

perSq

Minute

Cubic Feet
Mile.

166.3
335.4
3739
324.7

8.8
4.2
92.0
298.2

2306
271

per Sq.

Hours
Mile.

Gallons per 24

|
i 142,000

151,000
' 1,790,000
3,612,000
4,030,000
3,522,000
2,470,000
292,000

| 96,000
43,000
991,000
3,168,000

123



Table of Stream Flow in the Perkiomen, Neshaminy and Tohiclct_m, 18@3—1897—Continued.

MONTHS,

PERKIOMEN, 1838-1889.

NESHAMINY, 1888-'859.

TOHICKON, 1888-1889.

Total Rainfall in Inches

October.....

November.

August

September....cueeeeeeerenne

X 17:) D PN

STREAM FLOW FROM GAUGINGS. _"gx STREAM FLOW FROM GAUGINGS. _é'g STREAM FLOW FROM GAUGINGS.
2] Q
" 8 L
EolE 8|8 5F [l 22 8 & ESISE ) B IE 4 B8 | 3
2505580 8L | BL | B |FalepR B 2 R . lEelsE w2
B IRS o8 md @ 3 | FE RS 28 =& > ® b3 (=2 RS (og| me @
AN P ID R RTEIE o Il R R T
I sl R el - - ol ol - B RNE LB el o
64.9 702,000 || 3.76 | 1.05 | 2,71 |...... 55.4 6C0, 00 || 4.06 | 1.54 | 252 |...... 81.0 | 873,000
133.2 | 1,438,000 || 3.49 | 2.34 | 115 |. 128.9 | 1,389,000 || 3.66 | 3.11 | 0.55 |......| 162.2 | 1,745,000
1487 | 1,628,000 || 8.72 | 3,16 | 0.56 |......| 163.8 | 1,765,000 || 4.35 | 3.48 | 0.87 |......| 182.2 | 1,966,000
171.2 | 1,851,000 || 3.61 | 2.92 | 0.69 I.....| 153.2 | 1,651,0C0 || 4.43 | 4.38 | 0.05 |...... 228.3 | 2,440,000
84.9 918,000 (| 1,90 | 0.90 | 1,00 |..... 89.7 967,000 || 2.37 | 1.52 | 0.85 |..... 87.7 | 946,000
165.2 | 1,678,000 || 3.37 [ 2.90 | 047 |....| 149.7 | 1,613,000 || 3.67 | 3.86 |.....cce.|wee.| 200.0 | 2,160,000
111.8 | 1,209,000 || 4.88 | 2.07 | 2.76 |......| 110.6 | 1,192,000 || 4.90 | 2.88 | 2.02 |...... 155.0 | 1,673,000
82.2 885,000 || 4.89 | 1.49 | 340 |...... 92.2 993,000 (| 5.41 | 1.70 | 3.71 |...... 88.7 957,000
142.6 | 1,536,000 || 5.25 [ 1.16 | 4.09 |...... 62.5 673,000 || 6.94 | 2.29 | 4,65 |...... 111.1 | 1,200,000
252.6 | 2,786,000 || 1242 | 547 | 695 |.....| 283.5 | 8,051,000 {|12.33 | 6.41 | 5.92 |.... 834.5 | 3,611,000
248 | 1.51 |....| 1287 | 1,386,000 || 4.75 | 8.37 | 1.28 |......| 176.6 1,900,000‘ 4.63 | 3.75 | 0.88 |.....[ 196.0 | 2,108,000
2.80 | 4.20 |......| 151.0 | 1,635,000 || 8.56 [ 8.51 | 5.05 |......| 190.6 | 2,054,700 || 7.91 | 3.40 | 451 |......| 186.0 | 2,007,000
30.82 129.38 60.55 [80.34 | 30.21 64.66 | 38.32 |26.53

(449



Table of Stream Flow in the Perkiomen, Neshaminy and Tolickon, 1883-1897—Continued.

PERKIOMEN, 1889-1890.

NESHAMINY, 1889-1890,

TOHICKON, 1839-1890.

MoNTHS.

October.

esse-sesecessscnsocnns

November

csesesasssnces

Total Rainfall in Inches.|

4780
8565
1700
2.810
4.370
6.565
2795
6.430
2.400
5,145
6.750

August.
14

TOLAl ciuveersvrenaensanannenees

3.710

16.170

STREAM FLOW FROM GAUGINGS, % STREAM FLOW FROM GAUGINGS. -?, STREAM FLOW FROM GAUGINGS.
=

& g |2 ; w | g & E w |8

k] ) , 8.3 3 & = | & 5 3 = |8 5 3! »
AIERCRE IR R I I R IR LT
8= 38 B2 £2F | ok | RO R LE LIt O [HEEEIE
\ 2.342! 244 .| 1229 | 702,000 } 5.09 | 255 | 2.54 |......] 130.8 | 1,417,000 || 457 | 2.33 | 2.24 i...... 121.61 1,311,000
6.670. 1.99 '.....| 3632 1,438,000 = 8.53 | 6.31 | 2.22 |.....| 337.4 3,635,000 | 8.86 7.97 | 0.89 |.....| 430.4 | 4,636,000
1.275) 043 !......| 117.8 | 1,608,000 |1 1.88 | 1.88 |..ccserssfereres 98.2 | 1,057,000 || 1.99 | 1.92 | 0.07 |...... 100.9 | 1,000,000
2,051} 0.76 |......| 1089 | 1,151,000 ! 2,88 | 1.60 | 1.28 ..... 83.9 905,000 || 2.82 | 2.06 | 0.76 |......| 106.4 1,148,000
3383 0.79 |...... 206.8 | 2,209,000 || 4.28 | 3.00 | 1.28 |.....] 1711 1,842,000 || 478 | 3.78 | 0.95 |......| 217.8 | 2,350,000
5.580, 0,98 | ..... 329.5 | 3,123,000 l 5.36 | 509 | 0.27 |.... 267.1 |2,880,000 6;77 6.37 | 0.40 |...... 3533 3,812,000
2,509 0.28 i..... 140.2 1,511,000 |} 2.6 | 1.77 0.69' ...... 95.5 | 1,030,000 |: 2.48 1.79] 0.69 |...... 95.6 | 1,032,000
3.151| 3.28 '.....| 165.7 | 1,785,000 | 520 | 1.51 3.69 |.ceoue 78.0 | 841,000 || 6.30 3.09‘ 3.21 |....| 1585 | 1,710,000
0.936] 1.40 |..... . 50,2 541,000 || 4.51 | 0.99 | 3.52 |...... 57.1 616,000 || 3.93 | 0.756 | 3.18 |..... . 40.4 434,000
1.091] 4.10 i..... 56.1 604,000 || 4.47 | 0.63 | 3.81 i..... 324 810,000 || 5.81 | 0.87 ! 4.94 |...... 46.1 498,000
1.080| 5.67 |...... 574 | 618,700 ! 5.30 | 0.53 ‘ 4.77 L. . 27.2 294,000 ‘ 575 | 092 | 4.83 !..... 473 510,000
1.299 241 70.4 4 752,000 | 299 ( 0.39 | 260 |.... 16.6 180,000 | 2.98 | 1.22 [ L.76 ... 65.7 709,000
31.567i 24.59 l 1 52,95 |26.25 (26,70 i I 56.99 |33.07 23.92

1444



Table of Stream Flow in the Perkiomen, Neshaminy and Tohickon, 1883-1897.

MoN1HS,

(0757017 AN
November ......oce.vvverceaeseens
December-........ rerooransonseras
January ......e.eeennen
February .....cooeveccenneraennns
U K210 D
PN <) < | SRR
MAY cevrrreenivreennreneereeneens
JUDE «evevurrerincriersneraeransasanes
111 RO
AUGUSL.rereeiiiirecennsneiienion.

September .....ovveeceviiiiienenns

Total ivcovennerernssssnnarees

PERKIOMEN, 1890-1891.

TOHICKON, 1890-1891.

Total Rainfall in Inches.

STREAM FLOW FROM GAUGINGS,

| 54
HEE
eg| g5 &
=& 3
35 | 84 |25
Sz | g3 B~
(= - <
2.35 | 8.13 |......
0.87 | 0.25 |......
1.14 | 1.57 |......
529 | 101 ...
4.18 | 0.34 |......
429 | 178 |....
1.80 ' 0.18 |...
0.65 | 1.34 |......
0.36 | 2,66 | .....
0.85 | 6.£8 |......
2.0+ | 5.53 |.....
153 | 110 ..
25.35 |25.09

!

B s | S

&S -« &
852 0 .2
g2 gg2
o8 0 2y

2

-5 aZ‘.’;
R a3
£83 3283
S2n  FoEA
[&] <]

122, 1,314,000
470 507,000
58.3 | 633,000
275.9 | 2,971,000
2419 2,605,000
2426 2,614,000
97.3 . 1,048,000

346 . 872,00 |
194 209,000
437 471,000
106.7 | 1,150,000
826 | 889,000

Total Rainfall in Inches,

6.18
1.06
2.86
6.28
4.61
491
190
2.92
3.46
571
6.73
2.54

49.16

NESHAMINY, 1890-1891.
STREAM FLOW FROM GAUGINGS, .g
=
w | I8 | =
=] S |a 5.8 2 s =
“B0 w228 =228 | &
8% 9833|282 25% || 3
R IR R A I A I A 1
216 | 402 ... 1128 |1,215,000 /| 621
078 | 028 |...... 21! w200 101
137 | 149 | 70.9"} 76400 || 275
578 | 050 | ..... 302.8 ' 3,270,000 | 6.15
447 | 014 9585 | 2,791,000 || 458
432 | 059 |....| 2263 | 2,440,000 || 4.79
148 | 042 |...... 79.6 | 860,000 || 197
0.2 | 260 |...... 16.8 | 130,000 || 2.88
0.24 | 822 .| 134 | 140000 || 8.38
034 | 537 || 174 | 186000 || 7.0
195 | 478 |......| 1014 | 1,086,000 || 8.90
127 | 127 |....| 660 | 730000 || 1.37
2448 | 24.68 51.43

STREAM FLOW FROM GAUGINGS

n Stream.

i

Inches Flowing

g |

0.69
1.51
615
5.68
£.03
1.58
0.28
0.7
0.90
8.92
0.4

80.39

Loss or Evapora-

tion.

Years.

Average Loss for

Minute per
Square Mile.

Cubic Feet per

187.9
36.8
79.3

319.4

318.0

261.7
84.5
145
10.2
47.7

205.1
49.8

Gallons per 24
Hours per
Square Mile.

2,025,000
398.000
858,000

3,447,000

3,431,000

2,824,000
911,000
157,000
109,000
515,000

2,214,000
538,000

(444



-8
MonNTHSs. ' =
S 2
“ o
E
&8
Ig
3
)
=
R
OCtODeT.. ceveersercereeseerinne ' 3.53
!
NOVEMDET.ueusererervesvecsnanns] 199
December.......u... .. SO X £
JanuAary ...ceeeeeeevennens ceneenns| 556
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APPENDIX F.

REPORT OF CHIEF DRAFTSMAN.

BUREAU oF WATER. -

Philadelphia, January 20, 1898.

Mgz. Jorx C. TrRAUTWINE, JR.,
Chief of Bureau.

Dear Sir:—The following report of work under my
charge in the drafting room for the year 1897, is re-
spectfully submitted.

Two hundred and four drawings, as follows, relating
to the construction of buildings, boilers, engines, reservoirs,
intakes, conduits, maps and profiles have been made and
recorded, besides a large quantity of material relating to
statistics, of which diagrams were made but not recorded.

Miscellaneous castings.. v..cueiviiiiiiiiiiiies vristinnintenes e asseenes 6
Plans of buildings, etC...iuieiiiiiiiiniiiinmiiiiiiiisetuneessnnn ssresessneesessorsnssess 9
Plans and details of Reservoirs............. . 30
Special MACKINETIY. cciiviiiiiiiiir vt rerisinina e srieeesiseessssses anesasens 18
Details of engines and boilers........cccouiviiiiiniiiiiiisisscmneenscnnesines eeine 6
SUrveys DA MAPS...cccriiiiueiieiissriieienetietiisneieosssnneees sorssssssrassssesssssssssosans 15
Pipe Dlans traced ....occceiiiii ivririniietiinne cereenisneneens seannenensseaes coraee sanees sesen 21 -
FUTDIUT.cc ettt ettt b et s saesns ssna s s sorasns 27
Tllustrating various reports ... civenniiee i ivensssnnines sosmssesscrsnsees 72
204

Many of these drawings required much time and labor
in perfecting them. -
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Specifications were prepared for work which required
to be advertised. From data prepared by the Inspectors
of this Bureau about one hundred and eighty calculations
for boiler horse-power were made. From these -calcu-
lations are determined the water rents to be paid by owners
of steam boilers using City water.

During the year the photographer employed by the
Bureau, and detailed to this Department, made about
3,000 blue prints of various parts of machinery, detail
plans, etc., which were used at the machiné shops and
stations, and about 350 photographic prints, including
views showing repairs at Fairmount, Roxborough and
Queen Lane stations and reservoir.

Several views were taken to show the break in the 30-
inch main at Twenty-third and Parrish streets, on Sep-
tember 30th, and views showing location of fire plugs on
‘Worrall street, Frankford.

An arrangement for ascertaining the evaporation from
water surfaces was designed and put in operation at the
Queen Lane Reservoir. :

Tests of the Frankford engine were made on June 16th
and 19th, at which the draftsman and engineers in this
Department were detailed to make observations at the
weir erected at the reservoir and the Venturi meter placed
in the pumping main near the reservoir.

In April last, in company with the General Superin-
tendent, I visited Boston to inspect the pumping engine
in the water supply and sewage departments of that city,
a written report of which visit was made shortly after-
wards.

A visit to Pittsburg was also made to inspect a con-
densing plant for which bids are to be asked. It is pro-
posed to erect this plant at the Spring Garden Pumping
Station so as to dispense with the separate air pumps now
in use on the several engines.
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The general principle upon which this condenser works
is to form a vacuum in an upright column above the sur-
face of the water which stands in the bottom of the column
at an elevation equivalent to the pressure of the atmos-
phere, the vapor being condensed by a jet of cold water
forced into the top of the column and allowed to fall by
gravity through the exhaust steam brought to the con-
denser by a pipe from one or more engines. The con-
denser which we inspected at the steel works at Braddock
condensed the vapor from engines at a number of different
places in the works, aggregating about 3,500 to 4,000
horse-power, and produced much better vacuum than any
single air pump could do, and with a great deal less ex-
penditure of power.

The daily pumpage chart and the daily stream flow
charts for hydrographic work have been prepared as in
former years. '

At your request I have estimated the cost of our ex-
isting works, including pumping stations, mains and res-
ervoirs; and the result is given in the appended table.
In preparing this table I have used the actual costs of
construction when the records were available and where
the actual cost is probably not widely different from what
the present cost would be. In other cases I have esti-
mated what it would now cost to replace the existing
appliances. The estimate may therefore be taken as an
approximation to what it would now cost to replace our
existing works. It will be noticed that, of the total of
nearly $35,000,000 nearly $25,000,000 is buried under
ground, and, therefore, out of sight. '

Yours respectfully,

JOHN E. CODMAN,
Chief Draftsman.
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Estimate of First Cost of Existing Works for the Water
Supply of Philadelphia (exclusive of Real Estate), January,
1898.

1—PUMPING STATIONS.
A—Stations taking from rivers.

FAIRMOUNT.
% Date.
Turbines, Nos. 1,2, 4...c... . ceveeees 18 1851 $262,500 00
Turbines, Nos. 5, 7, 8, 9..cccuvnrranane 33 1870 368,108 00  $615,608 00
46 :
‘Wheel House and Dam....eueeeecnees sesss  sessse  eesssesssessies 409,404 00
Forebay and Mound Dam......cccveeers vevees 75,000200
Machine tools, ete.... o 2,000 00
—_— $1,102,012 00
SPRING GARDEN.
PumMPING ENGINES:
Nos. 2 and 3, Holly... 1895  $162,5671 00
No. 5, Southwark 1894 72,500 00
No. 6, SIMPSOD..crecnnsrcesasseesss 10 1872 80,000 00
No. 7, Cramp..... 1876 67,000 00
No. 8, Worthington.. . 1882 43,970 00
Nos, 9 and 10, Worthington... 30 1884 81,000 00
No. 11, Gaskill... . 1887 69,000 00
— —— $576,041 00
170
46 Boilers 15,000 ... 284,488 00
Eleetric light plant......c.ccceceveneercarnee 7,000 00
Donkey and feed pumps....eeesesseeses 5,000 00
Machine tools. 6,000 00
Car tracks 3,000 00
Steam pipes 4,000 00
Engine house 16,500 00
Engine-house, boiler-house and stack 49,621 00
Coal-shed and storehouse ... 20,200 00
Boiler-h 86,695 00
Engine-ho 39,600 00
01d building ..eeveeveieeerrcrennsnnens cveessene 48,000 00
Forebay and conduit from river...... 50,200 00

1,176,245 00

* Daily capacity of pumps, in millions of U. 8. gallons of 231 cubic inches, and in-
dicated horse-power of boilers.
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L—PUMPING STATIONS—Continued.

BELMONT.

PuMPING ENGINES:
* Date.

Nos. 1, 22nd 8 Worthington.. 18 {18791 153,035 00
11871
No. 4 Worthicgton.......coveenee 20 1894 67,80) 00

$221,735 00

88
5 Boilers 1,500 1886 19,985 00
7 Boilers . 1883 23,058 00
—_ _— 43,043 00
3,600
Engine-house, boiler-house and
stack R 98,850 00
Steam pipe......cocceeeeiieniiierininns onene cvene emeen 5,500 00
Forebay and conduit from river.... .o weeiiiiinnn 15,005_00
Electric plant......c.ccees.. c—ves 5,000 00

—_—— $389,133 0G

QUEEN LANE.
PuMPING ENGINES:
4 Triplo cxpansion, South- (1841 e204148 00
24 Boilers, 7,500 1894  .ceerenenn. 85,400 00
Steam pipe 1894 iiviiiene 1,000 00
Special machinery.. 1894 3,000 00
Electric light plant.......ceeeeveeies e 1894 Liiiiiinias 2,500 00
Electric crane.....coue covvevsecsrsenennes 1894 i 7,485 00
Tracks, scales, coal cars and turn-
table.. 1894 cviveeenenne 3,500 00
Machine tools....... 1894 1,500 00

Engine-h ,  boiler-hou and
StACK .ovivveveiereseinicreneresressnensaennene 1894 iviiien. 146,542 00

FOrebay.......cecescreernnisssnsacsnanissisens 1894 sieceeerreenien 25,000 00

Suction Mains....cceeeee cecrssersaeessasans 1894 45,000 00
Smoke flues 1894 eeninnns 5,000 00
Boiler foundations.......cvcniisescenees 1894 riiiisians 5,000 00
Grading, etc 1894 e . 7,000 00

632,025 00

* Daily capacity of pumps, in millions of U. 8. gallons of 231 cubic inches, and indi-
cated horse-power of boiiers,
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I—PUMPING STATIONS—Continued.

ROXBOROUGH.
PuMPING ENGINES:
%  Date.
No. 2 Worthington...c..cceerens 3 1869 $70,100 00
No. 3 Worthington............... 7 1885 50,000 00
No. 1 Southwark.....ceerveeness 12 1894 82,000 00
— $202,100 00
13 Boilers......covvnnnen. 3,900 42,387 00
Steam Pipe.......cviennrriscisnessnssesersnes . . 2,000 00
Machine t0ols...........curveneae 5,000 00
Electric light...... 3,000 00
Donkey pumps.. 3,500 00
Engine-house, boiler-house and
SLACK ... cecrernirrerereeeenetneeeesneeeeranaees  eeeene 87,500 00
Forebay and condtit....couervoerrararans veeses essnesssseens 49,900 00
FRANKFORD.
PuMPING ENGINES:
No, 1 Cramp.....couuuees sverones ro 1877 $46,000 00
No. 2 Wetherill eeeenss 10 1884 45,000 00
No. 8 Southwark........ocrveeene. 22 1895 47,290 00 o
———  $138,290 00
A2 Boilers....... JORRPR e 3,600 iiss s 66,320 00
Electric light veeer sesssessssenas 3,000 00
DonKey PUmp...coviecseassnncssnccssennasss  soeees 2,000 00
Forebay and conduit.....c..c.... veee 17,500 00
Engine-house, boiler-house and
StACK..ciitirreiiirerintenniesiciiseennnee. 1877 65,380 00
.Engine- house, boiler-house and
stack..... N wrrves eeveees 75,500 00

Total of pumping stations drawing from rivers.......c.eecevesecnes

B—High-Service Stations.

o - MOUNT AIRY.
)
Puwmping Engines.....cviceeiiiiieanse 8 1682 $6,800 00 $6,800 00
Boilers 1882 4,296 00
JHOUSE.cecerreiirenrrnniirnncsnnnincosssnnns sane 1882 serreasanessese 5,000 00
Machine tools oo saseressisnnss  arenne [, 3,000 00

346,287 0

367,990 00

$4.018,692 00

$19,096 00

# Daily capacity of pumps, in millions of U. 8. gallons of 231 cubic inches, and indi-

.cated horse-power of boilers.

R



237

I—PUMPING STATIONS—Continued.

-CHESTNUT HILL.

,. Date.
Pumping Engines.....cccccovueneeee 34 e $1,500 00
Boilers...cccensnenernieirirnnienneene 4 s 1,800 00
Tower, tank and engine-house......... 6,700 00

——— 810,000 00

ROXBOROUGH.
Pumping Engine, Worthington... 5 1893 $15,000 00 $15,000 00
Engine and boiler-house and stack.. ...... sseseassacanes . 36,590 00
BOlErS.cuun. ereceerensesssusensmnessrasssesssens  erens 12,760 00
Foundation 5,000 90
Machine tools. g . 1,500 00
BELMONT.
Pumping Engine, Worthington. 235  ..... . $4,150 00 $4,150 00
Engine, boiler-house and stack......... 36,590 00
BoilerS..uceeccrsueinreecsssssnsnsnssssennensennnes seaee . 12,760 00
Foundation. 5,000 00
Machine toolS..cicueueericernreresisseneeennns 1,500 00
Total of high-service pumping stations
Total of pumping stations drawing from rivers.......... cesssscecsersneecas
Total of all pumping stations.
RECAPITULATION.
PuMPING ENGINES.

Fairmount (Turbines)......... eoereannans weeee $615,608 00

Spring Garden............ orereecesasenarase . 576,041 00

Belmont 221,735 00

Queen Lane .....ueeueeverreecasonsessssrarenss 294,148 00

ROXDOrOUh wiiveririseemsreeceaniscssessnnsee 202,100 00

Frankford. 138,290 00
$2,047,922 00

High Service.

Mount Airy $6,800 00

Chestnut Hill 1,500 00

Roxborough 15,000 00

Bel t 4,150 00
—_— 27,450 00

$10,000 00

70,850 00

60,000 00

$159,946 00
4,013,692 00

$4,173,638 00

$2,075,372 00

# Daily capacity of pumps, in millions of U.S. gallons of 231 cubic inches, and indi-

cated horse-power of boilers.

17
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L—PUMPING STATIONS—Continued.

BOILERS.

SPring Garden.........ceeeeecssiamees serersneseriianes $284,458 00
Bel 43,043 00
Queen Laue 85,400 00
Roxborough . 43,287 00
Frankford 66,320 00

—— 8522,536 00

High Service.

Mount Airy $4,296 00
Chestnut Hill 1,800 00
Roxborough.... veeneeee 12,760 00
Belmont 12,760 00

i 31,616 00

BUILDINGS, INTAKES, ETC.

Fairmount......civeemeeineeisecnsnnnnniniesnmneisinans $484,404 00
Spring Garden 290,716 00
Belmont. 113,855 00

Queen Lane......

reereentesesnsensressesenn sversnsesesnnne 228,542 00

Roxborough wees 87,400 00
Frankford ... 158,380 00
——— $1,358,297 00
High Service.
Mount Airy veeees $5,000 00
Chestnut Hill 6,700 00
Roxborough... ....... . 41,590 00
Belmont......... 41,590 00
————— - 94,880 00
SUNDRIES.
Fairmount $2,000 00
SPring Garden ... veaees vennnsennninimienisnnnens 25,000 00
Belmont 10,500 00
Queen Lane 23,935 00
Roxborough... 13,500 00
Frankford 5,000 00
——  $84,935 00
High Service.
Mount Airy $3,000 00
Roxborough 1,500 00
Bel t 1,500 00

6,000 00

Total of all pumping stations

$554,1564 00

1,453,177 00

90,935 00

$4,173,638 00
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IL.—RESERVOIRS AND STAND-PIPES.

* Date.
Fairmouht 26 1815 veeesernasaee $150,000 00
COTIRERIAD cvvvseeeve e vesrmmsssscseenessessssssesssenmeceene 37 {{ggg R 200,000 00
Spring Garden veeee 13 1844 75,000 00
East Park:
Original construction........ cramserieeraeesaennas 1871 $1,326,565 00
Basin No. 1 1887 100,000 00
Basin No. 2 1858 361,667 00
Basin NO. 3....ccvuveererniirsnsenneancnieanens 688 1889 405,837 00
. — 2,194,069 00
Queen Lane:
Original constructioN...cuceecrccreeeeceeceenens . 883 1837 $1,159,591 00
RePAITS ... e 401,000 00
—_— 1,560,591 00
Belmont......uu.ea.. 40 1870  ..ccierieeen. 859,854 00
Belmont stand-pipe Y, 1895 10,425 00
Mount Airy vveeee AY vin eeeeenesaen 16,000 00
Roxborough, old ‘ 13 1864 ... rrerernens 75,000 00
Roxborough, new:
Original construction ...ccuseeeecreevevenesssnan 147 1893 532,709 00
REPAITS iiceevrneremusmnsiriereriiessoninentensansssieens esee . 136,000 00
—— 659,709 00
Roxborough stand-pipe...ecceeeesseccsnss vorcviennnes %o 1895 .eeee.n. 10,425 00
Frankford.... 1877 N 154,570 00
Lehigh 29 1852-71 .verrernnne 150,000 00
Reservoirs, total $5,615,643 00
IIL.—DISTRIBUTION.
Material in use at the end of 1897, as per annual report:
Pumping and distributing mains, 481,597,147 pounds at 5¢............... +$24,229,857 00
Fire hydrauts, 11,101 at $28...... 810,828 00
Stops, 21,419 8t $15 cevereerereen. 321,286 00
Distribution, total......eceevers coueeriiinns $24,861,970 00
RECAPITULATION,
I. Pumping stations............. - $4,173,638 60
II. Reservoirs and stand pipes ...... RSO . 5615643 00
IIL Distribution 24,861,970 00
Total...... $34,651,251 00

* Daily capacity of pumps, in millions of U. 8. gallons of 321 cubic inches, and indi-
cated horse-power of boilers.

+ Compare table of ‘Distribution, Drills, Pipes, etc.,’ at end of report of Water
Department for 1882.
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