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BOARD OF WATER SUPPLY
CITY OF NEW YORK

Municipal Building,
New Yorg, January 1, 1918.

Hox. Joun F. Hyraw,
Mayor of The City of New York,
Executive Chamber, City Hall, New York.
SIR:

Since early in last year and with but two brief interruptions,
Catskill water has been continuously delivered into all five boroughs
of the City. The aqueduct, with its appurtenant reservoirs and
structures, sufficient for securing the first half of the Catskill sup-
ply, has been so far completed that it has now gone into regular
service. KFor the final completion of the first stage there remains
to be done however a material amount of important work.

On August 1, 1917, those parts of the work which had been
entirely completed were formally turned over to the Department
of Water Supply, Gas and Electricity for operation. This event
was marked on October 12, 13 and 14, under the auspices
of a committee appointed by the Mayor. On Oectober 12,
before a large assemblage of citizens, the Commissioners of
the Board of Water Supply presented a brief, formal report
to the Mayor, and officially announced the delivery of the first
instalment of Catskill water to the City. On the afternoon of
the same day a fountain of the Catskill water was opened in the
upper Central Park reservoir of the Croton system. The jet from
this fountain, rising to a hight of more than 100 feet, gave visual
evidence of the higher elevation at which Catskill water is delivered
and the material economy which is thereby made possible through
the elimination of pumping, both directly by the City and hy
individual consumers.

This firet instalment of the Board’s work, covering the develop-
ment of the Esopus watershed, has heen put into service within
the anticipated time and at less than the estimated cost. Opera-
tions on the second stage, covering the development of the Schoharie
watershed, have heen actively begun. It seems appropriate, there-
fore, to very briefly review what has been accomplished.
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On June 3, 1905, the act under which the Board has con-
ducted its work became a law, and on the 9th day of that month
the first commissioners were appointed by Mayor George B, McClel-
lan, On October 9 the Board presented to the Board of Estimate
and Apportionment a special report containing a plan and estimate
for a complete system of works for obtaining not less than 500
million gallons of water daily from sources in the Catskill moun-
tains, this report being accompanied by a comprehensive map.
Adoption by the Board of Estimate and Apportionment followed
October 27, 1905, and the approval of the State authorities on
May 14, 1906,

Streams west of the Tudson river in the Catskill mountaing
were chosen as the most available, economical and best sources of
supply, for both legal and engineering reasons. To secure the
quantity of water required daily the plan contemplated the con-
struction of a storage reservoir, of 132 billion gallons eapacity,
known as the Ashokan, in the foothills of the Catskill mountains
about 10 miles west of Kingston. From this reservoir the aque-
duct was shown to extend 120 miles to Staten Island, crossing
under the Hudson river 314 miles above West Point, and having
a branch 7 miles long from the heart of Brooklyn to Queens bor-
ough. Three miles above White Plains in a suitable natural basin,
the Kengico reservoir, of 38 billion gallons capacity, was to be con-
structed and to equalize the constantly fluctuating demands for
water in the City against the steady flow of the aqueduct, the Hill
View equalizing reservoir was provided for just north of Van Cort-
landt park. At the extremity of the aqueduct on Staten Island
the Silver Lake terminal reservoir was located.

Surveys, designs and investigations were progressed along with
the legal preliminaries connected with the securing of the approval
of the State authorities and the acquisition of the needed lands,
The first important contract was awarded in March, 1907, and
others followed in rapid succession.

Storage of water in the Ashokan reservoir began in 1913, and
the filling of Kensico and Hill View reservoirs in November, 1915,
Catskill water was first delivered into the distribution system of
New York City in December, 1915. Large quantities of Catskill
water were delivered somewhat irregularly during the year 1916
and the carly part of 1917, the aqueduct being finally put into
regular service during the summer of the latter year.

To effect the transfer of the Catskill aqueduct, Ashokan reser-
voir and appurtenances, to the Department of Water Supply, Gas
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ASHOKAN RESERVOIR—Ashokan aerator; water issuing from all 1,600 nozzles. The basin is 500 feet long and 250 feet wide and is
capable of aerating the entire flow of the aqueduct when there are undesirable tastes or odors to be removed from the water
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and Electricity. for maintenance and operation, the Board of Water
Supply, on July 24, 1917, adopted the following resolution :

“ResoLvep, That the Board of Water Supply
hereby transfers to the Department of Water Supply,
Gas and Electricity, which is the administrative de-
partment charged with the maintenance and opera-
tion of the water systems of The City of New York,
the responsibility for, and control of, those portions
of the Catskill water system with the appurtenant
lands and structures listed in Chief Engineer’s Com-
munication 12,042, with the exceptions noted, and it
is further

“ResoLvep, That this transfer shall take effect
August 1, 1917.”

This resolution was transmitted to the Commissioner of the
Department of Water Supply, Gas and Electricity on July 27,
receipt of which was acknowledged by him under date of July 31,
as follows:

“1 acknowledge receipt of your letter of July 27
inclosing a copy of a resolution adopted by you July
24 transferring to this department the responsibility
for and control of certain portions of the Catskill
water system. The Department is prepared to assume
such responsibility and exercise such control.”

In this very simple manner was the new water system delivered
by the construction board to the operating department.

During 1916, final authorization of the source for the second
half of the proposed additional supply was obtained, based upon
the selection, late in 1915, of the site for a dam across the Scho-
harie creek at Gilboa, above which point there is a watershed of
314 square miles, sufficient to provide all the water needed to
complete the full additional supply contemplated in the original
plan filed in 1905. This fortunate outcome of the Schoharie in-
vestigations rendered unnecessary the construction of much more
expensive works on Rondout and Catskill creeks. Schoharie Creek
water is to be diverted into Esopus creek through a tunnel 18 miles
long, penetrating the mountain ranges between the two drain-
age basins. The contract for the construction of this tunuel was
awarded in November, 1917,

In connection with the Schoharie development, 192 parcels, hav-
ing an aggregate arca of 2,453 acres, have been acquired for the
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Schoharie reservoir and the Shandaken tunnel. Maps for these
takings have been duly filed, the Commissioners of Appraisal have
taken their oaths of office, and title to the land is now vested in
the City.

It is estimated that about seven years will be required for
the completion of the Schoharie work, so that this water will not
be available for use until 1925, when it will be much needed.

When the Board began its operations the greater City had a
population of 4,000,000. Its present population is almoest 6,000,000
and there is no indication that the rate of the City’s growth has
been materially reduced, if at all. TIts transient population was
never so great and the nse of water is at least keeping pace with
the increase in population.

Military guards were placed on the Catskill aqueduct Febru-
ary 5, 1917, immediately following the severance of diplomatic
relations with Germany by the United States government on Feb-
ruary 3. Detachments from regiments of infantry and cavalry of
the National Guard of New York were assigned to this duty.
When these National Guard regiments were taken into Federal
service, the guarding of the water-works was directed from the
United States Army headquarters on Governors Island. When,
however, the last detachment of these regiments was withdrawn
under Federal orders, on August 10, a new organization, known
as the First Provisional Regiment of the New York Guard, was
ordered by the Governor to proteet the City’s water-works.
August 1, this feature of the maintenance of the agueduct, along
with the others, passed to the Department of Water Supply, Gas
and Eleetricity, excepting that since May 3 the Ashokan reservoir
and the Headworks of the Catskill aqueduct have been guarded
by the small remnant of the Aqueduct Police, pending the begin-
ning of active construction on the Shandaken tunnel.

During the year 56 indirect and business damage claims,
brought under the provisions of the statute and relating to the
Esopus watershed, were tried by the Commissioners of Appraisal.
These claims aggregated $249,400 and the awards made were
$17,328.60. Fifty-one similar claims, aggregating over $150,000,
were dismissed.

For property aecquired, construetion, engineering, administra-
tion, and miscellaneous expenses the total disbursements to the
end of the year 1917 amounted to $138,154,089.52.

Detailed descriptions of the work which has been done have
been printed in the preceding eleven annual reports of this Board
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7

and in a booklet entitled “ Catskill Water Supply—A General De-
scription and Brief History,” published by the Board in October,
1917, in connection with the civic celebration of the delivery of
Catskill water.

The Board’s official report of October 12, 1917, printed herein
as Appendix A, furnishes a more complete review of the work and
is referred to as a part of this report.

At the end of the year, the forces of the Board were divided
as follows: Administration, 38, including Commissioners and the
offices of the Secretary, Auditor, and Bureau of Claims; Police,
55; engineers and assistants, 261; mechanies and laborers, 173;
total, 527.

Respectfully submitted,

CHARLES STRAUSS, Commissioners
President, of the

CHARLES N. CHADWICK, Board of

JOHN F. GALVIN, Water Supply

PRINCETON UNIVERSITY



ADMINISTRATION BUREAU

Organization.—George Featherstone continued as Secretary,
and Ralph T. Stanton as Assistant Secretary.

After August 1, the work formerly performed in the office of the
Examiner of Real Estate, Taxes and Legislation, was turned over
to the Secretary with the following exceptions: The examination
of legislation affecting the Board or its work was referred to the
Chief Engineer, and the collection of rents and the adjustment and
payment of taxes were placed under the direction of the Auditor,

FORCE, EXCLUSIVE OF ENGINEERING AND POLICE BUREAUS, 1917

TiTLe JANUARY 1 Deceueer 31
L R LR L LR R e o 1 1
Apsiatant SBecretary... ... ... i s drin 1 1
AUHOP. ¢ % 32555 0% Araimuina & 6o 3adey s 3 6 v ACEE 3 £ n YATEuaoe s 1 1
Chiel Clork,  vcvooavmevigavinavioisis FAGn s € a g A 1 1
Examiner of Real Estate, Taxes and Legislation.. ... ... 1 e
Confidential Secretaries. .. ... ... ......... cc.. ... ... 3 3
Bookkeeper. ... ......co0vueuiiraian T VR - 2 Y 1 1
Clerka. ................. 9% . T R AR 18 18¢
tenographers an TIOWILLETY. . , 0o % vk ms s by o §n

Assistant Edfineers. ... ...... ..o iiiiieinins A ¢ 2 2
TRCenEA AT 0 DO LRI (005 5. 70 0 5 & 0 WGl i 08 08 % 5 ni 3 8

ORBUIMBOT . v €5 5e 0% 0% 0w a o0 RGBT R EE A TR e T o ¢ 1 1

g
-

g ) 1 Y P S e SIS e 3

® Includes 2 employees in the military service of the United States, in accordance with
Chapter 435, Laws of 1917
Contracts.—During the year 72 advertisements for 16 construc-
tion and 2 supply contracts were placed after the same had been
approved as to form by the Corporation Counsel. On these con-
tracts, pamphlets containing bid forms and specifications were
issued to 221 prospective bidders against aggregate deposits of
$2,435. Competition was secured from 63 bidders and their bids
were canvassed and examined as to formality. The single bid
received for Contract 187 was rejected as excessive, but the remain-
ing contracts, with bid prices amounting to $12,854,978.82, were
awarded and executed.

Supplies.—All requisitions for supplies and materials have been
handled through the Chief Clerk’s office. During 1917 there were
received and issued 1,248 requisitions, and 1,983 orders were
awarded, aggregating an expenditure of $172,187.74,

PRINCETON UNIVERSITY



(1 NOLIONI4d

ISd3Al

1

ASHOKAN RESERVOIR—Substituted new highway, Road 20, looking easterly, at its junction with Tongore highway.
Supply Police officer and “ Speeding” and Direction signs

Note Board of Water
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POLICE BUREAU

FORCE IN POLICE BUREAU IN 1017

Decemaer 31

TirLe JanvArRY 1 AppoiNTED SEPARATED ON ACTIVE
Dury
Superintendent. . . ... ... ...l 1 1 205
Headquarters Sergeant, ... ........ 1 Ags 1
WELOORITIOTREN 15 ot ad 25 o iAol g T 1 ’ 1
BOEERRTIIR > ot w570 5rataw s e ina *23 7 16
PREDITORS < % .« o v ¥risie ' s5 e e, e *¥52 3 21 34
3 T P T T NP 1 1
CIATRERRBTE L. 22v o b 5 ptieiew Es-nid s & 3 2
Totalaa v i 6is0pssunps **¥R4 3 32 55

* Tneludes 8 on leave without pay
** Ineludes 12 on leave without pay
*** Includes 20 on leave without pay

A motor-cycle squad was established at Valhalla, Westchester
county, on January 31, at which time, on account of the construc-
tion work in the territory patrolled by the Kensico precinet having
been completed, this station was discontinued and closed.

Similar completion of construclion work in the territories
patrolled by the Yonkers and Valhalla precincts and the motor-
cycle squad, all in Westchester county, having been made, these
stations were discontinued and closed and the personnel, equip-
ment and mounts were transferred to the Brown’s Station precinct
at Brown’s Station, Ulster county, on May 1, 191%, and extension
of the patrol of the Headworks of the Catskill aqueduct was insti-
tuted on May 3, 1917, at which date the National Guard units at
that point were relieved as far south as Davis Corners.

The entire force is now concentrated in Ulster county, in the
Brown’s Station precinet, where it is engaged in guarding the
Headworks of the aqueduct.

The services of George F. Shrady, as Superintendent of Police,
were dispensed with on April 15, 1917, on account of reduction of
force, and Commissioner John F. Galvin took command of the
force.

Two sergeants are absent with leave in the military service of
the United States as commissioned officers,

At the end of the year there were in use by the Police bureau
42 horses, 7 motor-cycles and one automobile.
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BUREAU OF CLAIMS

Wavrer LeC. Bover, Chief of Bureau

The Bureau of Claims continued on the preparation of the
defense of claims arising out of the activities of the Board of
Water Supply in the Catskill Mountain watersheds.

These claims are grouped generally in four classes: (1) Busi-
ness; (%) Indirect Real Estate; (3) Wage; and (4) Diversion,

CLAIMS FILED TO DECEMBER 31, 1917

Ox FiLe RECEIVED Torar oN FiLe
Decemser 31, 1916 Dumixa 1917 DEecEmsER 41, 1917

CrAss ~ P o :
Number Amount Number Amount Number Amount
Esoros
Buginess. . ... 690 $3,488,651 5 $5,800 605 $3,404,451
Indirect Real Estate. .. ... 250 906,200 50 90,200 300 096,400
WRRMR - i 45 ot e 0 AN ¥4 5a 106 30,549 e 106 30,549
T PARRITN: 2 .. 55 kv i iia 91 4,010,480 48 398,100 139 4,408,580
Totalal, . v uinevs 1,137 $8,435,880 103 $494,100 1,240 $8,929,980
SCHOBARIE
LT S TP D aidpnsiep 9 $52,000 9 $52,000
Indirect Reul Estate...... Air  wappiSe 2 500 2 500
WREH: 1. vit s agisvrlans GE . B NAS PEE T eeaadld s  _awmkkdis
Diversion. o ..:« oo siwe s a T, 11 W osalirrs 1 Sl SRR
RIS ol e ctole ¥ IR~ . & P 22 $52,500 22 $52,500
Grand Totals, Esopus

and Schoharie, . . .. 1,137 98,435,880 125 $546,800 1,267 88,982,480

* No amounts specified in these claims

After thorough investigation reports were made—R68 in
all—and, before trial, turned over to the Corporation Counsel; of
this number 218 were turned over during the year. This does not
include many supplemental reports transmitted during the trial
of water-power claims, nor any reports relating to the Schoharie
development.

In addition to the investigation of individual claims, special
studies included analyses of rainfall and stream flow, local topog-
raphy and geological formations, and the general local power
market conditions.

Ground-Water Investigations.—The measurement of the eleva-
tion of the ground-water table in Esopus valley was continued
throughout the year, and the records and conclusions therefrom
were frequently 1sed in the trial of claims for diversion of the
waters of Ezopus creek.

Real Estate 1'ransfers.—Investigation of real estate transfers
was continued, and in connection with the condemnation of lands

PRINCETON UNIVERSITY



12 BOARD OF WATER SUPPLY

for Schoharie reservoir and Shandaken tunnel, as well as the sur-
veys of Esopus creek between Ashokan reservoir and the portal of
Shandaken tunnel, deeds were looked up, searches made and infor-
mation furnished to the Corporation Counsel and the Department
Engineer of Reservoir department,

Commissions.—At the end of 1916 there were in existence two
commissions for the trial of cases in the Esopus watershed: Dam-
age Commission 4; and commission for trial of Parcel 801 (Coy-
kendall quarry).

Damage Commission 4 held 60 daily sessions during the year.
Its time for taking testimony expired on September 11, 1917.
Since that time it has made its Third Report covering 48 claims,
its Fourth Report covering one claim involving the statute of
limitations and its Fifth Report covering 58 claims. Between the
time of the resignation of one of the commissioners and the appoint-
ment of his successor, there was a period of two months when
there were no meetings of this commission.

Much of this commission’s time was devoted to the trial of the
claim of James H. Sands, for a hypothetical water-power develop-
ment at Glenerie Falls, for $1,500,000. In all, the commission
devoted 18 daily sessions to the trial of this claim.

Negotiations for a settlement of the claims of the Saugerties
mill owners having failed, these cases were tried before Damage
Commission 4.

These claims were:

Marhn Cantine Compagy <..iieieesiarsesnedtiioris $500,000
Diamond Mills Paper Company...........coouenn. .. 530,080
Bhnitiell BabRIR . oo sk awsiid s pahdnp wuagniat s Penas 100,000

The commission has not yet reported upon these claims.

Commaission for Trial of Parcel 801 (Coykendall Quarry).
The commission reported on Parcel 801, consisting of 58 acres,
on April 27, 1917, as follows:

Two commissioners, in majority, award............ $10,162.25
Third commissioner, dissenting, award at least $1,500
POR BUI v s s wrvamre dae ¥ a o B cyr e i 4d a5 Las 87,000.00

In view of the vast amount of expert testimony introduced by
the claimant in an attempt to prove a valuation of from $2,000,000
to $8,000,000 for the stone on this parcel, the award of the ma-
jority of the commission needs little comment.
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ASHOKAN RESERVOIR—Highway along Olive Bridge dam. South wing of dam in foreground. Triangulation monument on Winchell hill
in the right background. Water in the West basin at Elevation 584, or 6 feet below level when full
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14 BOARD OF WATER SUPPLY

Damage Commaission 5.—This commission took oath of office
on May 16, 1917, has held 36 daily sessions, and tried or partially
tried 47 claims.

Certiorari Proceedings,—In connection with the taxation of
the City’s properties, visits were made to the various town as-
sessors, and examinations made of the assessment rolls. On
Grievance Day the special counsel was accompanied to various town
boards and assisted in the making of formal protests. In the Town
of Cornwall comparisons of valuations of adjoining properties were
made for this purpose. This was done in co-operation with the
Auditor of the Board,

The trial of the Shawangunk certiorari proceedings before a
referee was continued until it became apparent from testimony
furnished by the Bureau that properties adjoining the aqueduct
taking were assessed far below the City’s land. At that point the
case came to a close with a reduction of the assessment to the same
figures as had bheen agreed npon by the Board of Supervisors for
other years,

Schoharie Watershed—During the year proceedings were in-
stituted for the condemnation of property for Schoharie reservoir
and Shandaken tunnel

In anticipation of this taking, a thorough canvass was made
in the fall of 1914 of the inhabitants of the Hsopus valley between
Ashokan reservoir and Shandaken, the Bushnellsville valley over
the Shandaken Notch, through Lexington, West Kill, and in gen-
eral in the vicinity around Prattsville and Gilboa.

General information was collected and a special census made
of sawmills, creameries, grist mills and other places of business in
the hamlets and villages in the surrounding territory. These
census lists were supplemented by photographs.

Photographs—A series of photographs of all buildings taken
by the City was made by the official photographer of the Board.
Prints were placed on file in the Bureau to be used as exhibits
when the cases are tried.

In addition to the general series, photographs were taken of
special features. In several instances claimants were pictured in
the act of making extensive repairs and painting structures that
had stood for years unpainted.

Schoharie Commissions.—Commission 1 took office on May 26,
1917. It has thus far tried 25 parcels, in whole or in part, and
two business claims, holding 55 sessions.

PRINCETON UNIVERSITY



ASHOKAN RESERVOIR—Lower gate-chamber at Headworks of the Catskill aqueduct. The building is of concrete-stone, with cement tile

roof supported upon mortar-encased steel roof trusses.

The valves within control the flow to the Screen chamber

direct or divert it to the Ashokan aeration basin. The background is the Middle dike
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16 BOARD OF WATER SUPPLY

Commission 2 took office on November 20, 1917, and has tried
5 parcels, two indirect real estate claims and 3 business claims,
holding 15 sessions.

Neither commission has made a report.

In the trial before these commissions assistance was given the
Corporation Counsel in engineering mattfers, in cross-examination
of witnesses, and interpretation of maps. Testimony was given
along the same lines, as to distances, roads, grades, traction and
census data.

PRINCETON UNIVERSITY
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REPORT OF THE AUDITOR

New York, January 1, 1918,
Boarp oF WATER SupPPLY,
Municipal Building, New York.

GENTLEMEN :

There is transmitted herewith the annual report covering the
financial operations of the Board of Water Supply for the year
1917 and for the period from June 9, 1905, to date, composed of
3 tables and 45 statements,

Tables 1, 2 and 3, and Statements 1, 1-A and 2 of said report
have been prepared to present a comprehensive review of the
financial and functional activities of the Board to date; the sup-
porting statements to which reference is made disclose the cost of
conducting operations in detail over the entire line of work on
account of : (1) Surveys, maps, plans, ete.; (%) Acquisition of land ;
(3) Permanent construction; (4) Work by foree account.

The following consolidated statement has been prepared to set
forth the result of the Board’s activities from the date of its
organization, June 9, 1905, to December 31, 1917, in order that
the outlay to date for conducting operations as a whole may be
briefly reviewed:

DISBURSEMENTS FROM JUNE 9, 1905, TO DECEMBER 31, 1017

Per CenT. OF

ToTAL FOR
Per CENT. OF Esorus
AMOUNT Granp Torar. CoNsTRUCTION
AND
SUPERVISION
ESOPUS SUPPLY
CONBTRUCTION
Contrnctﬂ. 2 8 AABLLE A AERA LS TR D S GRME 240 E e Rgon R $§96,183,790 .21 69.621 72.359
T L P L B o 2,863,374 .80 02.073 02,154
ork OF: fOrOB RLEOMBL, o« vwy b fun o Kos 5o m w w3 000 2,305,770 46 01,669 01,735
Acquisition of land and damages. .. ... ... .. .... 17,343,679 .69 12564 13.047
TRERES s o 2B s BE 6 yon, 0 i, s AT a5 v B oot o 0 ok 750.822.04 00 550 00.572
Total construetion....vseeisoaieassacio 119,456,437.20 86.467 89.867
ScreERvisION oF CONSTRUCTION
ENGINEERING
BAERCION, .6 oot c £ T ot ol olinei 3 b o isns i pd Aol adas %,307,100.40 06.013 08240
BUPINAIE, « o oy o ol gape o 5 wary s s Smaderdoged Ppiadian 5,793.02 00,142 00 147
Bupplios Bl SXDETURE, o . ¢ ea0 e s BEr rhdns b e 1,204,950 .48 00.872 00.907
Total engineering. ... ..oooveeeeeennns 9,707,852.90 07.027 07.303
ADMINISTHATION
SRR, - o T2 s T ne bra b s te M AT e t M 159 748 .46 00,839 00.872
Equi MIDEBL. o .o o viie t e aeaa e e e s e 2,808,17 00.024 00.025
Supplies and expensea .......................... 233 609 .40 00,169 00.178
Total administration. ... ... ... c.crsv.e 1,426,166.03 01.032 01.073
POLICE

BRIOEAEE : o 200 ihrb et 3 38 % Rk 7 65 Al i e E R o § 1,945,922 80 01.408 01,464
BN . raasvieaaa neh s e s pimEae 43 Cwadli s 117,024 .09 00.085 00,088
Supplies and emenaea .......................... 272,069 34 00.197 00.206
TEnl DIBAN ke v iogs chtns i i s 0 g b s 2,335,016.23 01.690 01.757
Total supervision of construction. ... ..... 13,469,035.16 149 10.133

Total construction and supervision. . .... ., $132,925,472.36 96.216 100.00
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18 BOARD OF WATER SUPPLY

Per CENT. OF

TOTAL FOR
Per CeNT. OF Esorus
AMOUNT Granp Toran SurvEYs,
Mars, PrLaNs,
Erc.
Brought forward, ... ...... AL A% VS $132,025,472.36 96.216 @ ..... 3
PrELIMINARY SUurvevs, MAars,
Prans, Etc.
ENGINEERING
COREERDIE b v sierca b o Foibriniia aly ahan'shas gite ¥ ora siyie s oo 299,856.59 00,217 06.770
Agreements. .. . e 548,121.87 00,411 12,826
SBalaries. .. .. 2,580,871.77 01,875 58.471
Eqmyment ......... 2 141,161.05 00.102 03.187
Supplies and expenses. ... ..o iniin i i 600,249 .09 00.434 13.5561
Damages to land. ..... s T g P NPT O PP 6,340.92 00.005 00,143
Total engineering........... Jiiddeas veeves 4,205,701.20 03.044 94.948
ADMINIBTRATION
Salaries. .. ...... 0000, i R DRS AR AR R W B 174,283.32 00.126 03.034
Equipment. .......... TAGORR B S AW E b O i 7.653,33 00,008 00.173
Suppliesand expenses...........c.c.oouninnnn, 41,858.77 00.030 00,945
Total BAGIntRbrabiom, & 4o sek v o s sivies v o 223,795.42 00.162 05.052
Total surveys, maps, plans, ete., Esopus
BEADIN e s’ c m e e s SN2 Dishs £10E e 08 4,420,496.71 03.206 100.00
Total disbursements, aceount Esopus supply,
for construction, supervision and sur-
veys, maps, plans, ete.....ooociiann 137,354,969.07 90.422 crabide
PRELIMINARY SURVEYS, MAPS, PLANS,
ETC.,, OTHER SOURCES
SCHOHARIE SUPPLY
Agreements 114,486.64 00.083
Salaries........ 189,765.70 00,137
£ T R R T S A 8,068, 78 00.006
Supplies and expensea. .. ... .....cc0ivirrinaaaan 31,808.13 00,023
Acquisition of land and damages. . ........0000en 74,638.07 00.054
Total, Schoharie supply. ....... S seans 418,857.32 00.303 PP oT )
RONDOUT AND CATSKILL
CREEK SUPPLY
Agreements........ CAVE TP g e g S S dduiiheSiat 8,004 .40 00.006 FYmEn
RAINTIOB: o ¢ s ov/a 5 68 i s verta i PR e 61,550.87 00.045
Equi ment... ...... VISR TE v et ST I s 5o w3 s 5,446.79 00.004 0 L.....
Supplies and expenaes .......................... 15, 877 . 19 08.ait @ - G.sase
Damagutolnnd........... ................... '500.00 00.000 ......
Total, Rondout and Catskill Creek supply.. 91,379.25 00.066 R
LONG ISLAND SUPPLY
AZTeemBOE . cicu s it csinssrivennniscionnseii 10,169 .27 O0.014 = siiaas
Salaries. oo I N 83 5 b ng i o AH T i e n i T 196,391 .16 00.142 ieas
T Ty e e S B L LY N Sl NI YL s 15,159, 26 OROIL == Siawss
Supplies and expenses....,..ooe.n.n. i e e 58,079.19 00.042 ..., "
Damages to land. ,...... P S, RoE S i 85.00 00,000 RS
Total, Long Island supply............. 113 288,883.88 o209 0 ... a
Total dishurrements, all purposes, to Decem-
ber 3L, 1917 ..ctiaasescransnnnssenss.$138,154,080.52 100.00
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RECAPITULATION

AmounT Cranp ToTAL
DISBURSEMENTS, ACCOUNT
Esorus Surrry
Actual construction.............. s Rt A daelihmi e e by £119,456,437.20 B6.467
Supervision of construction. .....vcvvvuniann slea i B ataiam e 13,469,035.16 09.749
Total construction and supervision. . .. ..ovcvvvivrvenn 132,925,472.36 96.216
Preliminary surveys, maps, plans, ete., Esopus supply........ 4,429 ,496.71 03,206
Total, Eopus supply: « v ceeveieimerriciiiiniiieiasn 137,354,969.07 890.4322
PrELIMINARY Svurveys, Maps, Prans, Erc.,
OTHER SOURCES
Schoharie supply. . D e E s A SR RL TP eyl A | 418,857 .32 00, 303
Rondout and Catskill Creek supply.,oovvvnennnn §55 5 e A 91,379 .25 00, 066
Longl ISIAOA BUPDIY . 54545 6 iabaaiaesmines sesants be s wiaiiia 288,883 .88 00,200
Total disbursements to December 31, 1917, .. ... ..... $1358,154,089.52 100.00

The funds disbursed to date, i.e., $138,154,089.52, as indi-
cated in the foregoing statement, were realized from the sale of
corporate stock.

The actual cash requirements for interest and amortization
purposes to cover the amount of corporate stock issued from 1905
to 1917, inclusive, aggregate $35,075,525.33, as follows:

For REDEMPTION

Yuar For INTEREST Prrgecamn TorAL

YO0B: iz iz savavisinis ria s $900. 00 $1,104 .42 $2,004 .42
b 13y PO R Sy P 10,650.00 26,150 .47 45,800 .47
B0V, 4 wbairay v s ogionades ¥ 133,167.50 56,812 .68 189,980.18
{0 | P 277,077 .50 86,067 .29 364,044 .70
IRABE oot oo rmpini o artos mwitin = 605,222 .31 162,154 .81 767,377.12
JHIE 6 55059 v v b itne Zosa 1,232,106.45 304,319.71 1,636,426, 16
1912050 EIARRITLG £305.5 2,234,853 .58 544,177 .92 2,779,031.50
AR 2itei M 3185025 4 5 o'sls 2,001,621 .61 683,265 . 64 3,584 BRT 25
DU st e oy it ey iy o2 3,849,539 56 942 266,23 4,701,805.79
VLD v el w Bt ae 4,660,001 .84 1,111,328, 56 5,771,330.40
IARB O son s s 2wy 5,240,173 .86 1,225,528 82 6,465,802 638
LT csspinoennpuint e s gasd 5497,613.81 1,279,330, 76 6,776,944 .57
Totals to Decomber 31, 1017 $26,651,928.02 $6,423,597.31 $33,075,5%25.33

During the year the Auditor’s office has taken over the
work involved in payment of faxes on lands acquired for con-
struction purposes; also the collection of rents and other mis-
cellaneous revenues formerly under the jurisdiction of the Examiner
of Real Estate, Taxes and Legislation,

The valuations assessed upon lands acquired by the City by
the various munmicipalities along the aqueduct from Westchester
county north to Ulster county, have been carefully investigated
and objections filed in each instance where the City’s land ap-
peared to he assessed in excess of the valuations placed upon land

P F: l H I:E Tl_l “ U “ | \/ E F: (_" IT'\'.-

Per CENT. OF



20 BOARD OF WATER SUPPLY

of adjacent owners. Extracts covering the apparent over-assess-
ment were prepared from the assessors’ books in the following
instances :

Towns of Woodstock, Kingston, Montgomery, Cornwall, Fish-
kill, Phillipstown, Mount Pleasant, North Castle, New Castle and
Yorktown, City of Yonkers and the Village of Cornwall.

The data thus compiled were placed before the assessors in
said municipalities on Grievance Day to prove the inequality of
the assessments laid on the City’s land, and satisfactory redae-
tions to compare favorably with the valuations placed upon the
land of adjacent owners, were secured, excepting in the Towns of
Phillipstown, Mount Pleasant, North Castle and the City of
Yonkers, in which cases certiorari proceedings to review the as-
sessments are now pending.

Negotiations with the City of Yonkers, the Towns of Mount
Pleasant and North Castle, also the Village of Cornwall, adjusting
payment of arrears of taxes in said localities were successfully
and advantageously concluded, notably in the Village of Corn-
wall, in which case a reduction in assessment from $25,000 to
$1,300 was obtained. The portion of the aqueduct and reservoir
lands turned over to the Department of Water Supply, Gas and
Electricity for operation on August 1, 1917, was practically free -
from tax encumbrances, excepting only the municipalities in which
certiorari proceedings are pending as stated,

Under dates of October 22 and October 30, 1917, there were
transmitted to the Department of Water Supply, Gas and Elec-
tricity certain permits and agreements for rights granted by and
to this Board; also advices as to rentals collected by the Board
from tenants on the lands turned over.

During the year title was vested in the City to property
located in the Towns of Gilboa, Prattsville, Shandaken, Roxbury
and Lexington comprised in the Schoharie Tunnel and Reservoir
proceedings. The assessed valuations for the year 1917 placed
upon the lands taken over by the City remain the same as
assessed against the former owners in said localities for the pre-
ceding year. This result is due to the activities of the engineering
department in charge of the Schoharie Reservoir project in con-
junction with this office, and the effect will be to facilitate the
prompt settlement of taxes in said municipalities without resorting
to certiorari proceedings.

Miscellaneous revenue during the year 1917, aggregating
$25,366, was collected and transmitted to the City Chamberlain.

PRINCETON UNIVERSITY
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The campaign inaugurated by the City to help float the first
_Liberty Loan resulted in 342 subseriptions by the Board’s foreces,
aggregating $93,250, which equals 12 per cent. of the annual
payroll. The collection of these funds with the work incidental
thereto was delegated to and has been carefully undertaken and
gupervised in this office.

Respectfully submitted,

H. C. BUNCKE,
Auditor.

PRINCETON UNIVERSITY
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REPORT AND FINANCIAL STATEMENT
OF THE
BOARD OF WATER SUPPLY

DISBURSEMENTS FOR THE YEAR AND ToTAL DISBURSEMENTS FROM JUNE 9,
1905, To Date (CrassiFiep BY Bureaus, DEpARTMENTS, Divi-
SIONS AND SUBDIVISIONS OF WORK, ETC.) AND ESTIMATED

LiasiiTies AT THIS Date, DECcEMBER 31, 1917

TasLe 1..... Bedwgia T bRy Summgn?r of the financial condition at the close of business December 31,
191

TABLE 2.,..c00vverensnseny. Comparative disbursements for personal services, supplies, ete., for the
year 1917 and total to date, by departments

TABLE B, o gecaasive pa'sonrninh Comparative disbursements for personal services, supplies, ete., from 1905

to 1917 aud total to date by bureaus
StaremMesnT 1.,...000000.0... Clossified disbursements of Administration bureau

SraTEmeNnt 1-A........000.. . Disbursements of Police bureau for personal services, supplies, ete., by
precincta

Brarement 2.,.., AR AT Disbursements of Engineering bureau by departmenta and divisions

STATEMENT 3.......... y-+.- Disbursements of Engineering bureau for personal services, supplies, ete.,

by departments and divisions, account surveya, maps, plans, ete.
BTATEMENT 4., .....,....,.. Classified disbursements of Engineering bureau by departmenta and divi-
sions, account acquisition of property

BraTEMENT B.......000000.. Disbursements of Engineering bureau for personal services, supplies, etc.,
by departments and divisions, account permanent construction

BIATEMENT B, vvinrirvnnies Estimated liabilities on account of contracts and agreements in force as of
December 31, 1917
BratemEnNT 6-A. ... 00 .0l Completed contracts and agreements

BrareMment 7.....0000000,., Claasified disbursements of Headquarters department by divisions, and
City Aqueduct department, account surveys, maps, plans, ete,

BTATEMENT 8...c0vveuirnnns Clasgified disbursements of Reservoir department by divisions, account
surveys, maps, plans, ete.

BrATEMENT 9. .............. Classified dishursements of Northern Aqueduct department by divisions,
account surveys, maps, plans, ete

SraTaMeNT 10....00000000an Classified disbursements of Southern Aqueduct department by divisions,
account surveys, maps, plans, ete.

Bratemest 11.,............ Classified disbursements of Long Island department by divisions, account
surveys, maps, plans, etc.

Sratement 12.............. Classified dishursements of Rondout and Catakill Creek watersheds,

account surveys, maps, plans, ete.
Statements 12-A, 12-AA, Classified disbursements of Schoharie supply by divisions, and classified

12-AB, 12-AC and 12-AD. . disbursements of the various divisiona by subaivisions, account sur-
veys, maps, plans, ete.
SrarEMENT 13,......... +o+v+ Classified disbursements of Engineering bureau preliminary to its or-

ganization into departments and divisions, from June 8, 1903, to July
31, 1906, account surveys, maps, plans, ete.

StaTEMENT 14. ... 00iinnnen Classified disbursements of Headquarters department by divisions,
account permanent construction
SrarEMENT 156........0000nn Classified disbursements of Reservoir department, account permanent
construction
StareEmMEnTs 16, 16-A, 16-B, Classified disbursements of Northern Aqueduct department by divisions,
16-C, 16-D and 16-E,..... and classified disbursements of the various divisions by subdivisions,

account permanent construction
SrarEmests 17, 17-A, 17-B, Classified disbursements of Southern Aqueduct department by divisions,
17C and 17-D...cocanues and classified disbursements of the various divisions by subdivisions,
account permanent construction
StaTEMENTS 18, 18-A, 18-Band Classified disbursements of City Aqueduct department by divisions, and
BB o Lt siars o e sia i o s classified disbursements of the various divisions by subdivisions,
#cecount permanent conatruction
Staremexts 19, 19-A, 19-B, Classified dishursements of Engineering bureau by departments, for work
19-Cand 19-D . ........... by force account

BIATEMENT A..icivsvecronns Comparative disbursements for acquisition of land and indirect damages
StaTEMENT B........ ..., Comparative costs of acquiring land
STATEMENT C...ivvivvnmninns Classified disbursements for acquisition of land and indirect damages by

departments and proceedings

PRINCETON UNIVERSITY
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TABLE 1

SumMARY oF THE FinanciAL ConpiTioN AT THE CLosE oF Business, DEcEmMBER 31, 1917

RESOURCES
Amount of corporate stock authorized to be issued, pursuant to Section 33 of Chapter 724, Laws of 1905, in accordance with the resolu~
tions adopted by the Board of Estimate and Apportionment from June 16, 1 D()g, to January 31, 1916, as follows:
Date or REsoLuTiON AMOUNT AUTHORIZED
AT R O O SRR S B S L £100,000, 00
Noverber 26, 105, . i vo ot fae s dss s s i isbmins vod is 500,000, 00
Decomber 8, 18905, : . ot aric 125385000854 aabinaninga 1,002,000. 00
Noveroher B S0 . 0560500044557 » 5655094 500 58wt 2 10,000,000, (00
ERE BENTITY X7 ot el gl pacoedin s 15 52 ) & o Ghis o M agho o 15,000,000 00
March 20, 1908.......... FE LA PPN TP ENEE P S ine ¥ i 11,000,000, 00
SN BB APIR. 1 i3 By 5058 # S e 08 BT i 5 F Tk B EHsRE LAY 22,600,000, 00
Fetatine i 20 AODD. L v sz onings svassaimemns vy fed 41,200,000, 00
MR To D s 426 e 5 a9 0 b s DM BTSSR G s SRR F A 25,000,000 .00
Muarol 6 T3 :0 o e tassions o5 500 0 abh o Bon &b el 14,715,000 (0
JUm B0 ATt o n 8 it ananttve nidek aTOFA WS40 705,000 00
FANIRY M, AOID, S siin siosvd 2 nod b rR IR BES Eh 28 Wbeha J.000 (0
Ay AL ABER. . Uit vaniencynionshaiomanoeleslaes 22,175,400, 00
‘ ——  $164,050,400.00
Premium on sale of corporate stock.. ... .. o TR 3 WA S W R W AR e e s el et 539,322 97
PSS e Ol PATRININ . v o v v oran o9 s s 52 5 S0 SIS 6 TGS TN e ns. Lo ws EANERE T wara 88 9 588 oy M Wity 166,290 59
p r I N R P R e TP T T T i§ eseis s $164,754,0722.58
DISBURSEMENTS AND LIABILITIES
DISBURSEMENTS
YEar 1917 ToraL To Date
Per Statement 1, Administration bureau. ... m $105,878 97 $1,649,961 45
Per Statement I-A Police bureau......... o3 70,255.06 2,335,016, 23
Per Statement 2, Enzmeermg buresu. . i9e 3,171,225.33 134,169,111.84
Total ADOFEeIIONRE. . b uami2ias s famsiassssitinmsasdng $3,356,350.35 $138,154,080.52
LiamuiTies
Contracts—
A. Registered after public letting, as per Statement ....,.... $12,846,651 .64
B. Agreements, as per Statement 6. ..., ... ... 0 i 372,807 .56
Open market orders, as per order Fegister. . ,........cvoeiuuinanns 27,801.22
Acqmamon of ? Operty, A per re@ister. ... oot iiiitiirariin. " 3,050 56
| other miscellaneous, 88 PEr FEZIBLET , . .. .. ouv v eeeanerennnrenss 321.40
DOLAL RRBIRIEINN ... - o ol Miafeints P tic s isharile 4 old in e il ats o el wsutie s 13,250,8022.38
Total disbursements and liabilities................ g L Sl e it BT O N e Pt P R 151,404,711.99
January 1, 1918, amount available, i. €., excess of resources over disbursements and liabilities. .. c..o0ooven... cieerness  $13,351,310.68

(4
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STATEMENT 1

CrassiFiEp DISBURSEMENTS OF ADMINISTRATION BUREAU

1017 TotaL To DaTE
BALARIES
ComUalBBIONOIE, » vs ¢ znis 020 54008 vavagianisvs yani psnavais A WPy VA R | NI £ el 2 ' S v 0 v R0 £36,000.00 $450,598 /0
Booratarien 8o COmnIBRIMEIR.. i v o x5+ § &+ ovs 5 Has v PEIT v FISeF w3565 $0st P O@IG s SPEE 26 S hw s € 3588 PN VIRV E ¢ 5,800.00 71,348.00
Becretary’s office. ..... A e e e " 255 4 16,437.27 243,730.72
Auditor'soffice............c.oiiininann 229 n 20,355.56 225,834 .00
Chief Clerk’s office . 12,112.09 201,830 35
Examiner of Real Estate, Taxes and Legislation's office 2,858 31 85,610,902
Messengers, cleaners, ete. ................. o8 1,200.00 39,435.27
BPBEE . oos s'ss o  Baen 4 &g whad a0 6w B Javsmi o b Rt s A DA R R S ARTRR 2O SR o Fh 5 e & ot T imions fi 6 ew wipep @ 1,120.52 7,128 19
Stenographic services, State Board Bearings. ... ...t iiiiiiiii it i e i ea s s s ey R 8,500.64
EQUIPMENT
Furniture and fixtures. .... Y S P Y SR WA R oy T e D N S A s VERMES U ST anE £ Go *110.34 19,332.50
Transportation eQUIDIIERE: ii ¢4+ 3¢5+ s s TP its 5as LaTae Vatie s wi i s i piinss bidrePuitessrveswlivinbtaeesas o ARV Ve 21,129.00
CONSUMARLE SUPPLIES AND EXPENSES
REALIODATT SN PEIRITTR . 18 3 2 Thearss o oo Rodiriod s nidge 4's Gigri sonoriin kS Lol Apae » bwadils Tavd s olrR SE e TR o' I brrisind 6,491.89 78,520.15
AEBVeIIOR CEPROBRE .« ¢ - o vus% + #ds vrrsrin s g adekybsss - 361 .57 19,229.99
Postage, telegrams, telephone and messenger gervice 961 55 20,668 .98
Mincellan o SEDBIBIR .« ¢ 55 ¢os I 52athr A To BaY G s tO TSP PPIPOI LIS SBVLE A LES EI LR TS 5B 0 453.31 28,251.66
B i I A T e P T Y TP L 77 T T - 92,101.06
Advertising. ....... 155.41 3,133.76
EORINRERt SN <51 i0:0 2onsi 5B 105smdis bl hind ARhMes AahT aas LY A ab PN esnaVEas 592 LuntBost RO 03s Ruad #ABH  eafdens me 5,000.00
Automobilehire............... 0000 i b R Sergls s her s A IEAS 4 B0 SRR A SRIF A A SRR A VAR RTINS 1 b 3,686_45
Repairs and maintendnes of axtomObIlEn; . o caiom e s some s onmio s rsssis o we nri o e sonags s s pge s Vol vy 1,681 83 17,497 .48
Rdvertising Btate Boar® MEAFINEE. =, o650y 2riws daviics §nlars s'e S0 a0 5 s wargwes s’y & & §-65% S90S Fd sy ¢ 4 £ 8 Gy g o 7.227.21
All other expenses, State Boart‘ DRATIORB . va5 64 4% 5 P30 53 8 64 4L s LA R Y ALY S FARE PR ¥ FIE AR B N S ve ¢ O g gngesE 151.43
ORI Jais dim o6 § 2045 I nb-CRIRD CLFFAILUS 3 Rgas Y Y TR L O f<Eaa i S PP G P T g o $105,878.97 $1,649,961.45

* Credit caused by adjustment of storeroom

14
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STATEMENT 1-A

Di1sBURSEMENTS OF PoLicE BUREAU BY PRECINCTS

CoONBUMABLE SUPPLIES

Saninms Eqm'lfumm' AND Eipmsr:a TOIALB
sl & o 00 S

1917 Total to Date 1917  Total to Date 1917  Total to Date ' 1917  Total to Date
HAAIGUBRTEEII « 15 4« 3,4 701k 4¥55 & 43 S ABS § $7,029.00  $141,916.21 $203.08 $81,691.13 $1,829.69 $45,464 .62 $0,152.67  $260,071.06
Inapector’d offifie ., vaeponiesprsnisdssnis.  maidanie 24960.99°  Loicaees SO BN  wsirasew Tl i isasaans 33,624.76
Tomb et Eioe BONAN. o ctiasii s s meapsn:  fabdtealdbis 3980551  ..... i BB BB wasaas o 9,922 98 Jaa a 53,556.81
Olive Bridge—West Shokan PIECInCt o vy | Juiis S IBRIBE.BY sisgesns 588785 @ ..i.iecs 1920148  gcdegs 150,362.28
Brown's Station preeinct.............4 . 47,025.15 97,098.23 283.25 730.44 6,380.72 15,077.70 53,698.12 112,906.37
ARDCREn DIREIRE. st ss snsnedncibiend  anwsmsEe 2OOBS.9T J.ivevans 18288 Jifaxnd P 4.229 M L tasatd 25,308.25
Stone Ridge precinet. ... ...vovnvuiiene wrevnns " 32,042.5)  ..... 1,162 .47 g 4 b5 P 4,866.61 38,971.59
High Falls precinet....ccocciiirvisnoss avesess & 30 438.1T  sececsar LiIAOVIH s  hdevas o» 5,260.48  ....... » 41,878 .84
Mohonk precinet. .....cvuanvinacicsas 17,811.31 117.02 sesaip o 1,796.37 19,724.70
New Paltz precinet.........ccoceeennen Y TP JAOBO.02 odieiii 1,800.25 2w 12,319.82 P 89,100 .09
Wesat, Hurley precinet. ... .oco.yiinans o "Reaades 7836410  Liceevun 803 .98 AwS i ar 11477.99 .. ...... 90,646 .08
New Hurley precinet............ 5§ RS £y ot acunta 28,180.80  .....eee .33 2 (... & 3,354 87  ....... 3 30,485.08
East Coldenham precinet...... - A I Sy 40492.51  ........ SAL L Jdveneds e 7499.73  ....... . 48,633 .95
ardiner precinet. . .......... FUAEs TRl EskavEeS 41,176.62 331.13 CERE TN 5,346, 36 vl BALE 46,854, 11
Cornwnlllprecmct ................ e Py 90,644.80 i .e.esy ' 2,246.00 N 13,114 .91 106,005.80
Nelsonville—Cold Spring precmct.. ...... S b . MWIRL.08  iiivares 5091.96 Ebaw s vae 8,914 81 R 100,027 .81
AT TIEAGE o o i Pinisddamale.  AAARnE B4 873.68  ....... i 1,233.44  ..... v 7,739.34 AP 93,846 .46
Sprout Brook precinet.. ... W3 0 Linli o ne S5k R ik 3 45,812.20  ...... e 56701 RPN SBOE. B0 ..o . 52,187 .80
Peekskill precinet.........covevenans P YRGS Y TN « O8,840.06  ........ 2,342.28  ....... : 10,305.11  ...... f, S 111,577.45
Yorktown Heights precinet.......c.ovvee wensens i ThTE.38 . causaen . BRL.B8. = .ncas E 8,657.32  ........ 82,220.78
Kitchawan—Millwood precinet.........  cevieren 10 TS O - SO 826.44 g i v e 5,807 .32 AN ) < 66,064 79
Pleasaptyille precinet... .. EVantiaissdind  vediet sy BLIAT. 34  sowesnvne S8 il 6,407.04  ........ 88,644 .26
Valhalla precinet................. . 7,769.38 172,042.03 e 986 .95 1,166.91 12,100, 65 8,936.29 186,030, 53
JAnRi00 PIOMDet, vt et a0Pe s vs sesiigls 3,805.01 12187087  eueiion 4,175.54 378.80 22,794 .32 4,283.81 148,649.73
Elmaford prepinot.. ..o veiveaees smevas,  densidess 98,406.47  ......4. 1,398 .61 At S 4 DEBA0:EL it 109,685 . 59
Yonkers precinete, oeseericrpananas O 3,083.75 130,805.67  ........ 856.60 100.41 6,558 .09 3,184.16 138,250. 36
TN s siei vsdveysi ians $68,812.79 $1,945,922.80 $577.23  $117,024.09 $9,865.53  $272,069.34  $79,255.06 $2,335,016.23
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STATEMENT 6

EsTIMATED LIABILITIES ON AccOUNT OF CONTRACTS AND AGREEMENTS IN ForcE DecEmBER 31, 1917

CONTRACTS
- EsTIMATED AMOUNT PAID AMOUNT AvopNT EsriMaTED
ConTACT CoNTRACTOR OBT ox Account  + RETAINED EARNED LIABILITY
SCHOHARIE SUPPLY
1] 1 P The Degnon Contracting Company. . ....... coeune.. S12,138T3R. ). wicasisie 00 GeEUs PRV WIaRBRGSE. $12,138,738.00
HEADQUARTERS DFPARTMEN
' & ST S The J. W, Pratt Cnmpnny .......................... 842 10 $8,508 .73 2955 .42 $9,554 .15 8,343 37
PRS00 & 6 4 ol Trow Directory, Printing and Bookbinding Company . . 0 42a 71 5,087.70 681,97 6,260, 67 3,838.01
RESERVOIR DEPARTMENT
MaeArthur Bros. Co. and Winston & Co. ........ ..., 12,276,259 .17 12,275,849.19 409.98 12,276,259 .17 409 .98
Jules Breuchaud. . ... ...civiooiiiroiaii. e 1,085,282 10 1,084,826, 59 455,51 1,085,282 .10 455.561
MacArthur Brothers Compunv P 806.898 70 R05,308.70 1,500,00 806,808 .70 1,500, 00
State Highway Construction 659,080, 00 634.910.8L.  i.cii.waes 634,910.81 24,169.19
Vulean Rail and Construction Company wetdhs 3,496 .50 1,902 .35 221 37 2,213.72 1,504 .15
Alsen's American Portland Cement Works. ...vnors.o. 34,500, 00 DAL BB | csiaveans 19,434 .86 15,065, 14
NORTHERN AQUEDUCT DEPARTMENT
X WaLLgiLL Division
AT ¢4 0ty iy The Degnon Contracting Company .. ......oiiiiniisas 4,682,557 .88 4,678,875.99 3,681.89 4,682,557 .88 3,681 .89
Newsvre DIvisloN
(&, TSR e Pittsburg Contracting Company. . ... ..vvvvvinvnnnn 1,522,893 .34 1,517,210.70 5,682.64 1,522,803.34 5,682 . 64
PregsgiLn Divisron
Bt s Aoy 4 Benjamin B. Odell, Jr., Receiver of Thomas MeNally
B e e vy A S gy 1 3,079,242 .28 3,970,326.49 8,915 79 3,079,242 .28 8915.79
SOUTHERN AQUEDUCT DEPARTMENT
B tdtiow HIeharh & Pentiis £ 00055 2 Ea500ms 456 5857 Wahs st oo 4,370,363 .90 4,363,380.25 0,983 .65 4,370,363, 90 6,083.65
Croron Drvisron
QF s 88 By alhd Glyndon Copntracting €Co, . .o cre v tierrinnyasrssor 1,111,916,71 1,110,954 .23 962 48 1,111,916.71 962 48
B s dv £25 22 Bradley Oontraeting 00, v vo o 5visis 5.6 8 35084, o x5 olv 38 510 862,067 .85 859,437 .05 2,630, 80 862,067 .85 2,630, 80
Kensico Division
B 5w alet ot Empire Fogineering Company, Ine., Assignee of H. 8.
E(e..augh Ine., Assignee of John C. Rodgers, James
M. Rodgers und Jobn J, Haggerty.........c...... 8,003,050, 00 7:965,793.07  vuisenan 7,965,793 .07 37,256.93
REBD e U hoochs oy Frederic W. BurBBBm . .. .o venseinnnoneeninnnns 149,420 .00 129,012 87 14,334 .76 143,347 .63 20,407 .13
PELS % oeiaiane Henry E. Fox Construction Co.. .. .. ...oooviivin. ... 42,850.00 18,836.55 2,002.95 20,929.50 24,013 .45
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STATEMENT 6 (Concluded)

E&TIMATED AMOUNT PALID AMOUNT AMOUNT ESTIMATED
Conraacr CoxTrACTOR Cosr oN AccouNT RETAINED EARNED LiABILITY
Waite Prains Division
BR LA s Pittsburg Contracting Company ., .. ... ....couwnie. o $2,025,109 .40 $2,016,196.80 $0,002,60 $2,025,190 40 $9,002 80
S s 5 onnon Stephen L. Selden, Receiver of The Elmore & Hamilton
Contracting Compnny ......................... 1,513,319 57 1,513,247 .24 72.33 1,513,319.57 72.33
OB e o s v A. L. Guidone & Son, Inc s . S Rk 4 e A ‘e 124,400.06 123,800 05 500 .00 124,400.06 500.00
ey Williasm T T B e b 30,006 95 29,971.95 125.00 30,006.95 125.00
Hite View Division
SO 5 B Lo Ke fatone State Construction Company. .., .. ........ 3,213,865. 16 3,213,840 .58 24, 3,213,865 .16 24 .58
WoR b i s oot O TR TR e M el X, £ 4 400,00 78,683 .40 8,742 60 87,426.00 15,725 60
CITY AQUEDUCT DEPARTMENT
T (TR, By e Coldwell Wiloox CIOMBRIY =20 o arimima 210 as b £ allbas 154,642 .60 14B027.:96 .iinaseis 148,027.96 6,014 64
(- I e K. Comstock & Company, Inc.................., 27.600.00 21,597 .29 2,399 .70 23,996.99 6,002.71
| TR Chnrles T T o N e N R M o M 46,140, 00 20.825.17 3,201 .68 32,916.85 16,514 .83
Broxx Division
BRG 2os i of i Mason and Hanger Company . .. ... ... .0 oo 3,744,678 .18 3,743,305 .32 1,372 .86 3,744,678 18 1.372.86
BBt s ey Pltubur%(‘ontmctmg SOORAPEEIN v -9 s £ 2 gis = o N DS 5,386,157 .54 5,348,157 .54 38,000 .00 5,386,157 .54 38,000,00
, 31 S John T. Brady and Company . ... ovvvvuiiniaenisa 870.00 3,770.00 1,530.00 15,300, 00 38,100, 00
1 I R Jobn T. Brady and Company . .. ....cocivinianaiinnn 65,581 . 50 24,981 ,39 2,775.71 27,757.10 40,600, 11
Conpulr AND RESERVOIR Divisron
B trvaswnes Beaver Engineering and Contracting Co............ .. 68,601 .66 667,404 .08 1,197 .58 668,601 .66 1,107 .58
j 1| SRR RECORTRRORY BRI i s & vl s o gy ity o fon i 53 1gis” Ve o ol St RSN 0 0 RLABARL 0 aefRigea®  laeasacl 13,505 .00
APPUIITENANT WORKS
AR b v S sem Amerlcnn Damant THe Mg L00x s 1550 6 b wpson T smlboryn 10,947 .00 08,108,850 © g 98,195, 50 12,751. 50
AW n o S5 scie L. Crmdong & Bom: YO8 - . s aisswiiivvivendadngsas 104,262.00 59,902, 70 6,303 . 69 66,206, 39 44,359 .30
O T < ok g Y i iyt s il i 34,500.00 BTHIBR.O0 i erhaaes 27,618.00 6,882 .00
i { -3 PR wires  SOINE TEIIEMO TD00 - 325005 90 20355 KAS it o 5 st s o " 32.991 24 32,891 24 100,00 32,991 .24 100.00
BB vaibis o Emplor and Bamohel. . o o o o wuchosecinie o o olare b otn o o ofaders 57,310.00 5,282 58 586.95 5,860, 53 52,027 .42
AR )08 26050 Locrtd JEMGRREIE 00, oo o e S s v 0w o e s o w1 6 75.840.00 5,759 .35 639,93 6,399 28 73,080.85
SB0=R L oA P. C. Osterhoudt & Company ., - ... .. ... .. ... -.... 51,563 00 44,969 .40 4,996. 60 49,966 .00 6,593 . 60
180-B..... ... Fallkill Construetion Co., Ine. ... v ininiivnerona, 15,370.11 12,307 .26 1,367 .47 13,674.73 3,062 .85
180-0,. - iieen S ADNEANIRITRIL ;5. L% oty o Ty R EE G e TR e R 20,449 .00 11,177 ,13 1,241 .90 12,419.03 9 271.87
1| I e Cofﬁn ARIYR EDiyy n o' NADE T ST b S 515 ' e B Nt w s s 147,219.00 712,50 37.50 750,00 146 506 . 50
gL N T 3 B T T T S U e e oY $69,568,502.21 8$56,721,950.57 $133,817.89 $56,855,768.46 #$12,846,551.64
AGREEMENTS

AR c EsSTIMATED AMOUNT PAID EsTIMATED

ONTRACTOR 08T ON ACCOUNT Liasiury
{: 4 PRCPIOEe Now Xork: Talephoms COmaPRiii s .o o o o otsis s ke oo ok bar i afeng seirle b o o5 105 & 45505 1% $6,700 .95 $5,315 67 $1,385 28
BoL [ & R s sy New Yurk ToleDome COMIPRIY. 1wy s s ol mngis jgrahals ‘s alafedeiaiyhe fo i oo iahe fo o ol ord o yoain & 993.75 817.23 176.52
b U s SN g o I 6w T S N Y SR SEPRLE . W SR VR W VMR N S 450,000 00 78,754 24 371,245 76
OB o35 RS LREEDES T DO T EhABTE S S D ab Do beiBimm o 6 SATBB 6 W g3 66 BEATP p h o 59 o $457.004.70 $84 ,887.14 $372 807,56
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STATEMENT 6-A

ComPLETED CONTRACTS AND AGREEMENTS

: CoMPLETED
CONTRACT CONTRACTOR Cast
CONTRACTS
ADMINISTRATION BUREAU
The J. W. Pratt Company.............icoiunen $1,713.52
Goldman & Steinberg Printing and Publishing Co. .. 1,668.74
Clarence 8. Nathan.............. .. .. ..cnuuen 1,843 .88
Porice BureEaU
Fiss, Doerr & Carroll Horse Company........... 8,187.50
Fiss, Doerr & Carroll Horse Company........... 8,437 .50
Fiss, Doerr & Carroll Horse Company........... 32,500.00
Figs, Doerr & Carroll Horse Compeny........... 8,937.50
ENaiNEErRING BUREAT
HEADQUARTEHRS DEPARTMENT
B—Class A......... . Techmcal Supply Co....... A N R 3 AT 3,995.34
B—Class B.......... e J. Frath CoBaminy ... il o wh ofe @ o000 siae wotaens 1,607.38
B—Class C.......... (‘ontmental Playing Card Company............. 1,956.50
B—Class D......,... Joneph. | 7 3 T ol v i S 3,617.50
B ba ks Bre o ot il & The J. Pratt Company.........oconeenenene 7,982,687
I—Class D...,...... E. 1 Brooks " T T R R R N P P 2,518.50
J—Class A.... ...... Boufal '@ e 08,5 £ 35 . 20t & Taadas srafinda 2 59100 5 2,376.00
N—Class 1.......... Alexander DRIERORE. <53 rpa's 3 e an a0 3Tp s S0 E 83 £ 3,701.46
N—Class 2.......... John Wanamaker, New York.. .. ............... 1,588.19
................... The Martin B. Brown Company................ 6,897 .59
................... Brooklyn Daily Eagle. . .. .. ... ... .coviieinan 9,038.90
Y—Clagsa D, ........ Hammacher, Schlemmer & Co..... .. ........... 1,297.05
Y—Class O........., Houflel & FaBar €00, . cr v v sivmnracmseve sqevsisms 3,508 .74
Z—Class B.......... Tower Manufacturing and Novelty Company..... 3,629.25
F L Y T W TLEN M. B. Brown Printing & Binding Co............ 15,373.69
AL et8 32550 5 a0 1 6£6.5 The J. W, Pratt Company .. ... ......cc0niiiua.. 9,386.00
B aes e plefaraialy o e's M. B. Brown Printing & Binding Co............. 7,274.42
RESERVOIR DEPARTMENT

B v ufme omyn g .0 mlsieg 2 H ety ComteRetin®g C0. ..oivuvuenionwnsna i 13,853.22
- 1 T TR A Ogden Iron and Steel Manufacturing Company. .. 54,900.00
B8, as dacrimmar st King, Rice and Ganey Co...................... 171,776.25

L | P PATE B . 'The Harrison & Burton Company, Assignee of Harri-
g0 ADd BUIEON . 506 2ah v tmis sl § hiia she e 246,363.20
L ST T T T I.. K. Comstock & Company ................... 12,770.00
B i e o vzt a ity s The C. P. Bower Zonstruction (‘ompany ........ 306,193 .60
o PP J. F. Cogan Company, Contractors. . e rils 383,472.00
| YN N, Transit t.i-ucnon Cammplrny. . s yote satonts = psisse 107,475.79
13% 55 i ¢ 5 sme e partrias Ward: A Tutlyy Do br oo5 5s0h 6 Gaohs 3 ste sy 55w 145,138.73
IR % e vy nEa s ak Ve MBI BRI « v+ 2 vty 0 ednisrm wiets 5V s el £ oo v 345,230.36

By s 2 et inaninaa Toda PoBoo0 s i «i0c9 6 5 haie b bt Es v iS58 55 & & 29,838.16
1. R Winston & Company . ... .. cuuuininiaeneiinn 178,552.70
12 T R I SR State Highway ConstruetionCo, .. ..., ... ....... 8,427 .00
AB0G %, v ia- Eudedern by o Sprague & Henwood, Ine................c0vune. 55,105.00
NORTHERN AQUEDUCT DEPARTMENT

Tvsot i ssintvarnpa .. The Phoenix Construction Company, Assignee of
American Diamond Rock Drill Company..... 125,320.88
5ot sl sy e L icTe o Diniel CRrhItor: s o ccom s 6655 5025 5 t6 51303 et -ds 11,095.00
N L Johite . MODERO: | -0 5% oot a i ’s e 5 5 $ R rv i 55 8,965.00

i S yS s . H. 8. Kerbaugh, Inc., Assignee of H. 8. Kerbauzh
Asalgnee of Sl,ewnn-Kerbnugh Shanley Co., 2,279,324 .04
.1 W R T S SR The T. A. Gillespie Company................... 6,281,517.19

0\, RSN e SR g Stephen L. Selden, Rﬂrelwr of The Elmore &
Hamilton Contracting Company . ............ 845,634.11

IBeiis vmiadioniiamis s King, Rice & Ganey Company, Assignee of King,
Rita & CIARRY - v.n 6.0 08 oheniacnsad s 20k in o 3eis 578,624.77
I csnrnaianns ... American Pipe & Conatruction Co............... 655,530, 60
[ {: S A American Pipe & Construetion Co......oooovon... 751,312.56
BT 0 s nbe sheia - Sgmte g eiiosnh Mason & Hanger Company. 3,208,584 .74

A ot vraiw 8 ¥ James G. Shaw and Benjamin Barker, Receivers of
Patterson & Company............c.coovvvinnn 724,642.97
I s sty i soremms 3 L 01T R AR Ty M S 11,859.00

BB iroi oo coinntaaie . D'Olier Centrifugal Pump & Machine Co., Assignee
of D'Olier Engineering Company............ 60,664 00

L1 PRSP A S The Harrison and Boice Company, Assignee of Har-
HHAc RO BB 221 0 5o ntida Vas Da 36500 853 B 166,500, 14
B i A R 6 The Snare & Triest Co.......... ....... o 3t 1,601,467 .55
BRI o s o e o3 v The Dravo Contracting Company............... 308,264 .18
QO %55 0 e oty TR The T. A. Gillespie Company................... 1,496,363 .41
101—District 4... .. .. Abner B, FRRTERTL TN Pareh e hadevas s e Eon " 2tints 5 48,708, 56
MY o ontobonsnitsn Guidone and Compwy 80,185.29
7\ St MO e Mlchael BN Ca e e BT oS Bis ndn A gre s 2 5 0 96,034 .82
L T e Oscar Daniels Company...........cco0vnn s # 313,751.60
ABR: . a5 sl ms A Bullivan Machinery Company........ AT 12,205.06
G—Class 1.......... Parrish, Phillips & Compnny..... .............. " 23,379.58
G—Closs 2.......... George D. Harris & Company.......c.evvevunens 319.49
H—Claaa M.. ..., .. Biris O35 Aramt WOFKE 4 s« fy vo'nitneisabipnia'ot s moiis o 3.374.00
J—Class K.......... Arthur Jacobson & Souns....... 10,585 .06
J—Class L.......... H. W, Pulens BRI e 5 Sl poais, & 238 iy P RN 536 .81
K—Class F.......... Alden 8. Bwan & Company..........c..vvvervinns 1,798 .28
P—Clasa F.., ....... Alden 8. Swan & Company..................i.s 1,970.79
Wics o805 200 <54l 2 George D. Harria & Company .. ... ... L. 000000, 44,233 .53

PRINCETON UNIVERSITY



STATEMENT 6-A (Concluded)

CoxrtrACT CoxTrACTOR C"‘é‘;‘;‘;f"’
CONTRACTS (Concluded)
NORTHERN AQUEDUCT DEPARTMENT (Concluded)

U—LClasa M....::.:. Codites, Keelel Couovvvvevvessssvsinsinerss e $5,380.00
V—Class K.......,.. Arthur C. Jacobson & Son8.......000vvvuniannnn 5,058.00
BOUTHERN AQUEDUCT DEPARTMENT

Shelley Brothers. . ... ... cvieiveiivraninnrensnnn 8,360.00
Chas. W. Blakeslee & Sons. ... ...ovveionnsrrnns 1,284,436.15
Fox-Hennessy Co ......ccovvvenmenearoasansninns 26,654 52
T TELOvEIS® T0ic o' s s ans S PahEy P LAR VA1 S 9 52 ¢ 34,384.00
Jooeg’h 0 e A R 11,868.00
Crawford, Truntea m Bankruptc-y of George
w. Jn,ckson. Tncorporated. . ,.....o.veionns.n 1,385,406.31
The T. Gilleapie mpnny. Assignee of David
eoxles .................................... 1,182,513 .81
Joseph SIS 55 550 AR 8 5 5.0 5 sk a whimes % Whpe 8,065.00
Geo. L. Brown and T. J. Brown............. i 53,352 .63
o O AP )y v 2 s lioin 40 s 6h T ¥ERM ¥4 s SN 95,783 .08
JoR B, INCRUY. o i s (s Va7 € aiun s a v dins o onissinie 18,402.00
Stobaugh Contracting Company................. 44,677.24
Joseph Balaban Co........ 3 B PP ST 4% s 78,817.75
J. E. Butterworth.... .. S iea b LRI ANE P bR IS AR 23,153.24
IRAEa LIOBIAY : & o x5 2 0580 35 6T 5 ARG R MR ol 5 11,900, 00
Tord Elastde B0, . 5 v dvavne dus ol 1o g rariletele 15,975.65
Gunrnntm Conatrucuon Company.........oeuien 21,480 .00
H . Kerba T A S AL o 24,300.00
Kerbaug 'Ine.... . , oos 36,587.52
lelmm Heyman ............ e 13,638,02
Empire Enmneunn Co., Ine. . 36,046 .48
Electro Bleaching Gas Co. . 7,057.64
CITY AQUEDUCT DEPARTMENT
OB s diatny Tt v s The Snand & Trient 00 . sinvsmse doonavrsrrens ' 92,163.61
B w s soren s mvinm e v CGront Smith & Co. & Locher. ..., ... .......... 4,376,068, 63
7 A . £ 0 Holbrook, Cabot & Rollins Corpommon. Geo. B.
Iry, "Thos. B. BIVEOO oo iats 4o Discnsvaent 4,905,581 .37
- ) S T R e P Poul S, Reeves and Co...covivevinnaesiiinsoinns 146,374 .00
Bz 0003 chcaR aagb 8 rugue & Henwood ...... £ a PSRy w T a3 S5 5.6 AR ANLS 58,665 96
¥6. ¢ .5 PN TY TR F‘p Bviibhy & Boiy, EOE. % 5 5 uiim e it et i anvie s s 234,550 .60
7 TSR N A American Manganese Bronze Company........., 89,826.53
B 2% o aiem s 2 Y K ' Heaver Engineering and Contracting Co., ... ..., 286,557.76
- ¢ OSBRI O Srah Wm. F, Donovan and Charles Cmnim-d ......... 340,893.71
R R Heaver Engineering and Contracting Co. ... .... 67,386.63
BB iecitsasweevens va The laaluy Sewer Machine and Construction Come= SO o
Mermt & Chapman Derrick & Wrecking Co P 879,049.30
Beaver Engineering nnd Contracting Co. . » 104 343,813.64
he Exeter Machine Works. ................ vt 280,668.73
& Gray Company....... BEA ¥ YN 4,033 .28
Coﬂin B e T O A G S 13,405.00
Healey Contracting Company...... MR N 3,769 .85
ML L BRYARR o6 .05 o5 ibihe b5 w8 5 6w s D6 a0 ba 2E%s 34,823,00
P.T. Coz Contractmg Co IO 0% i% 5100 o0 Bies ryts 40,721.12
Frederick N. Lewifi. ....covtriivcninranvinnnans 13,539.99
North-Eastern Construction Co.................. 27,429.60
Lupferand Remick. ........cocvuniinnnnnss rias 176 465,64
APPURTENANT WORKS
Ogden Iron and Steel Msnufnctunng (‘ompany ™5 90,670.00
Coffin Valve Company . ..covvnvuevinene.. 148,066.00
Coffin Valve Compn.ny a 71,754 .31
Coldwell-Wileox Co. . 182,950.27
Carpenter & Lindsay. . ... 11,256.49
Vulcan Rail and Construction Company | 32,123.29
New York Telephone Company................ . 51,526.31
Edward Ogden Company.............. calenEh 17,028.87
Sand@...... The n Contracting Company.............. 180,289 15
104....... cavissansy, Qoflin Yalve Company., .. a6 scazez 04 2 Kot} & i 87,082.36
L PR e A Charles Meads & €0........coveeiiiinnrrncnina 21,130.13
i 11 P N The Cha?msn Valve Manufacturing Co.. e 123,260.49
MO . rsoaan s POR POURETY o v ot o alers s v 4 3t 'a s’ E Gy iy 9,557 .96
1 8 P e L S e L Guidone and Company ... ... ... .c.core.nn 108,608.75
1 RN e Concord ComErUEION. £10. vo ' tna tvin o inwss e # s 17,245.97
| PR S S st The North-Fastern Forestry Company and Frank-
lin Forestry COmMpANY .. ... .o0ve naiiarazis 26,003.23
164....... veresssase L. F. Bannon Plumbing, Heating and Contracting
B 525 80055 8500 55 e B INE P2 Ak o 5 B 0D 5 Sls 5,434 .32
IS 2ineamens smaesis American Manganese Bronze Company.......... 12,845.00
PORRL: 5 o sk v S assiws wgth s sarersnsanse. $40,128 681,70
AGREEMENTS
Agreements completed prior to September 30, 1917 (See Statement 6-A,

Quarterly TRDOIEY i3 4is i irsfinis s sdostawaddevassasdsCas Lodassindde $948,421.33
Agrecment 99 ., ... .. The Moon Nursery Corp.asss Franks PaANE o A ns 2,332.21
Agreement 110, ., .. ., ragte & Henwood, Ine, ... c:cviiiiivaonenss 4,515.30
Agreement M........ N}:w Yoark Te!ephone D EIPOINN v ot g i 56 5 o Sy 12,609.01
Asgreement Q. ... .... New York Telephone Company. .. .. L0000 L 780. 04

Towl............ DRINCET A 939,087 78
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STATEMENT 7

CrassiFiED DiSBURSEMENTS OF HEADQUARTERs DEPARTMENT BY Divisions, AND City AQUEDUCT DEPARTMENT,
Account SurvEYs, MArs, Prans, Erc.

(Disbursements prior to August 1, 1906, given in Statement 13)

LABORATORY AND Torars, HEADQUARTERS Cirr
Executive Division DgesieNning Drvision InspEcTION DIvision DEPARTMENT AQuEnter DEPARTMENT
(g - N i ™ AP e o —~N o= £ = ! 3 S =
1917 Total to Date 1017 Total to Date 1917 Total to Date 1917 Total to Date 1917 Total to Date
SALARIES
Engineering foree.... oovivscsviiivanrans weses-s. $380,B07.8B YT TICN $586,630_04 oAl Heh $75,639.91 £ann® .. $1,043,086.83 $3,003. 97 $143,149 .59
T T Sor A Y T TR oy SOy 178:84  saiicisa 330.4%  isiiien 27,923 .93 ey 31,430.19 211.50  20,048.05
Crmming CHBIASETE, o\e s waritey wiemw Sasaly s mélriwnie WORAGE.08. 2 vvarss 1,980.00 Jadiahis  Bod sttt 2% Wi 110,747.02  ........ 3,123.00
Other expert Bervice8. ....oeuussvnrsinnss 5850 ¥ »» 20979.30 ....... ¢ BIB.00 L. geenad 83.40 v AY gt y BT T0 Lt : 16.062‘ a0
EQUIPMENT
Furniture and fixtures.......c.oovnviree 12,251 42 10,226 .83 1,951.14 24,429 .39 1,977.00
Engineering instruments nnd tools. . N & S ET IR 1A13. 40, Jessivwes 1402 adéavive 1.568.28  Jiadiass 3088.70  i.iis.a 2.370.32
Boring rigs, machinery and toolg......... .. P P 66.03 seP Sk s 28.69 sikviwas PRTE. sNitied aavaiata
Other machinery, toocls, equipment and
gupplies........ BE N LY. oy IBTRBY'  ieanwdae 3,504.05 8,2905.68 ....... i 13,463.04 1,543.66
CONSUMARBLE SUPPLIES AND EXPENBES
Engineering aug ............................. 1,634.14 ....... . 26,474.14 ........ 1390584 . vanyine 41914.22  ........ 1,892,099
Ha.rdwarasu O3 s it 'y o p b Rasid s Fas 4np SR o wi e 110.99 e evs N 11.37 RO 2,688, 89 §antsvia)h 2,811.25 § v Siirits 57.21
Iron pipe, valvesand fittings. .............  .siceenun BB sifidiie M iviaezis G (R | LR 433 .81 6.63 19.83
TG i . 504 6 s abdas St ia ek B dadnssdy it PP 11280  aieviiin 1 | R N 489380  Luesasas 813 )T  siassan 36.21
Foal Apd Ughb.ccn:0. 2 2 nmaab s sashatises il szise BB.8T  .icuaecs 1Y | mssuas 2.809.48 ........ eRT0. I8  iescsee 14.50
Stationery and Enntmg ........................ cvs  D0865.65 .aieies BB07. 94 waies 107888 seiveens 26,901.67 § &80 ke ulp 1,295 21
Repairs to machinery and other implements  ........ 147.08  ...ieeen 180,91 ... d63.3% Jiacpian T2 dginrees 53.40
Repaira and maintenance of buildings. . . . ., P 34.48 ., ... I T Tt P T Mg 4 AN SHE RN 34 48 2 195.95
U BT, o0 ciacsinas o 95 s AMUGODY SR ML ATNTS g5 I wbs 147,00  ....... . B aares3iya BBLIN: | Ywseaiie B B ¢+ esvddes 236.50
Anitoolilo BiFe v vs ehpro s Frum iloiminepin:  Iyd AT L 3,308.50 22.00 8,330.50 VIR EE MARLG
Traveling expenses including "board and
IDEEABE . v a5 v 54 Y 20T NE 0 S 45 a8 £ A T AT i 1158192  aiex ' 4,017, 54 iRyisdsd 5,341.84 iy ok 20,941.30 AaNThans 2,725.85
Postage, telegrams, telephone and miscel-
IBnBDOA MEDEDERE. . r.io 2.0 dvive v sbf oty  Wabdaihd 20273.74  ........ .01 ccassagka 8,547 .78  si.nadse 33,780 .53 R ey 1,454 .58
Rentals, offices and buildings..............  «....... RLYAZ. 8L aentidtis 17,764,200 covaeniy GO0 ..iebaen 6,096 51 30.00 1,628 72
AAVETTIRIIE ¢\ 1 /et ¥5iain e @ 175 8 % UV els w ahd e b G w AR 1,307.55 SRR TSPES ey e @ A 345.60 PR RS LBBELIL, | coanusas 3,113.70
PONERADTE,, o' v v puss g W Calsbresis’s SaPIEReY  ceawpesnsve  Weases e HEEvens reelidvig  Anbtes fe  eebrd cird 4 anbiivii 180,390.54
AGREEMENTR. . .iviyiirenannanaes hnn Rt whisdan eetdhg iin  eRend A Lead i 7108.38  ..... TARIY | Cvsdonii:  sidas it
ARG s o605 5.0 AW SR ATE S B I4 S0 ArPorg FABSIOEEE $669,252.06 .. ...... $657,160.02 .. .. .... $161,046.05  ........ $1,487,458.13 $3,252.10 $381,393.49

W
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STATEMENT 11

CrAssiFIED DisBURSEMENTS OF LoNG IsLaAND DEPARTMENT BY Divisions, AccouNT SURVEYS, Maps,

(Disbursements prior to August 1, 1906, given in Statement 13)

Prans, Erc.

ExEcuTIVE DIVISION TOPOGRAPHIC SURVEYS TEST BORINGS
A e, —

STRELHAGAGIL\‘G

DIPABTMIET ToTALS

r ™ s N 5 » X
1917 Total to Date ' 1917 Total to Date = 1917 Total to Date = 1917 Total to Date =~ 1917 Total to Date
SALARIES
Hngineeting fOrce .. siieiss by dvinad » PRear wuibDath $28,208.85 ..i.eue $83,982.86° ,...ca $10,9BT I8 . seewev $6,638.70 ...... $139,818.19
LADOTOLE  os o460 546 0d N R s S e BN I 4,448.70 21,233.64 ..... 18883.8Y' ociiin LB AR aivias 39,625.97
Consulting engineers ............ccevvees  wannen 8,600.00 ...... 800.00 ...... SIT0BE saswad CAEANEAAR | ISV 11.470.00
Other expert ServiCeS.........oeuuvaanns 3 PR 5,379.50 e s T 0 praves . gtmaanarg leeay G081 [ gremnee 5,477.00
EQUIPMENT
Furniture and AxXtures .......,...oc000s i 5 & s 376.26 AT JAE. P  scewns 74.51 e aha PTOW P . 564,31
Engineering instruments and RS siiigse! adMERAT evbAdiad. Lesdls B heRReRinwe. . e dde TREBR' 1ipassm  Tiananben S 123.50
Boring rigs, machinery and tools,......... ...... 259.80 i g §:30 - 12,697.36 RN I N S ey 12,962 .48
Other machinery, tools, equipment and
FRUETDMRE 5 v T grasibis ¥ Dbl 5o AR DAy ¢ Nk Gl 340.07 309.36 . + 801.72 itale 8.8 iinss 1,608,99
CONSUMABLE SUPPLIES AND EXPENSES
Hpglinearing BUDBHEE o,/ 0 didns shlommn e s | oa'swisug 2,315.00 2,036.73 i 1,104.35 s 8,623.93
HapBware BUDDHER .« st 0,5+ p b bp & a3 gis N 20,91 453.62 3.60 778.79
Iron pipe, valves and fittings.. PEET 25.50 SABD. B  dadavi 0 aveana s 3,416.72
LXURDBE , 3.4 o ¥ 608 9060 abin 4 o1k o § frin 5.48 2,715.49 53.15 » 3997 86
Fuel and light........... W st T ok 703.89 S 1,726.02 21,16 S serd ,456.67
Stationery and printing........... A 1,736.72 b aierdeds 50.13 U % N R 2 124070
Repairs to machinery and other impie-

i W 21.15 246.36 T 297.80 - ¢ 695.63
Repairs and maintenance of buildingn ..... A SO  Goiasly.  WRASHLIL Geekdcs o SEEaReb e eREASs Q- AT  iiian 46.87
Team hire ......... PSP SRy - v R T S T 349.25 pag | 3 T | P RN 088 s 9,543 .44
AOtomobils) DIPS: oo cvie s op s v cTysms Ho s rty,  Saanie.s 5,977.40 AR e .00 . S 5 0% o, Tk pss . waenaS A Sy 6037 40
Traveling expenses includlng board and

TOARIAE: oo 23 i b iruh dansT A & OD1E WG 52 TR L NER % 1,899.57 Prppuiih BARY A% agvewt 1,941.26 o & AT 841.32 ALY 9,866,657
Postage, telegrams, telephone and miscel—

1a0e0US EXPELBEE v, cvussnnandoans bt Al 2,958, 94 G atey 8N% .36 ' et 748.21 g iinr 505.69 4, tus 20
Rentals, offices and buildings. ........cvovv cevnnn 991.74 A 2,120. 76 ...... 900 M chsas ‘ BOLOE Siesss 4,072.560
Advertising ....... Y L T e A2 westf 1,684.01 PR 1 Ko a i  «abhdEe FOET IR W drea _ahrennided  Daisos 1584 01

:'AGREEMENTS ....................................... . oiisite b 18,416.87 2N T2 M ' aiews 19,169.27
DAMAGES TO LAND ....u0c scsatatssnsnne PPN Likimnth R0 | sienss bekaiesth AP AVENEE e 198 ahu . 85.00
Tom‘ L I N B R R N B NN Raese mm“ arrran WM mEmsaw ""ulo“ DR R nm-u LR m
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STATEMENT 12

Crassiriep DisBURSEMENTS OF RoNpouT AND CATskinn CrEEk WATERSHEDS, ACCOUNT SURVEYS, MAPS,
Prans, Erc.

(Disbursementa prior fo August 1, 1906, given in Statement 13)

RoxpouT SUPPLY

A

r

RERERVOIR DEPARTMBENT
A,

NorTEHERN AQUEDUCT
DEPARTMENT

A

TorALs

A,

CarsrgiLn CrEEE SUPPLY
A

£ Al
1917 Total to Date

r

-
1817 Total to Date

r

N
1917 Total to Data

r g
1917 Total to Date

SALARIES
Engineering force, v iee i saivnsceisivnacsranssin 5o $1,611.67 $33,238.70
Laborers. . s b Qal 6.00 12,340 .28
Ot.herexpertservwsa doia Risa 100.00
EQUIPMENT
Engineering instruments and tools. . e 3.18 156.31
Boring rigs, machinery and tools.............. SRS ERTh b weRant 2,142.34
Other machinery, tools, equipment and supplxee. A 65k b SaRPrALS 2,977.64
CONSUMABLE SUPPLIES AND EXPENSES
Engineering supplies............. TR T T TR P .65 1,225 .88
Inrdwaresu phes..d..ﬁ ......... I 797.96
ron pipe, valves an tt.mms. SAvVEssnn 33.81
Lumber Sl pies it ool ek 2 oA AN TS N PasgFe | dArneeLys 142,22
Fuel and light............. I M T 1.10 1,439.59
Stationery and printing.. .. ..ooceiiieirarinians NP, $ sFaGE e 126.36
Repairs to machinery and other implements,, ... ...... 5.78 1,076.96
Temn A 03,0 & s wibh SR B a5 405208 o Bh Aks R i aBa P RTsE 3 Evwikids 6,173.94
Traveling expenses including board and lodgmg - 42.00 2,861 .85
Postage, telegrams, telerhoma and miscellaneous expensen 12 251.17
Rentals, offices and buildings. ..., ... .. S EE W wrvsirhie 31250
Repairs and maintenance of automobiles. . .. ... eeeses 20.83 20.83
TAXEBB ra visigadvinrtitasdviosdiuvtsas i vhiat sdinnsiss 18.78 18,78
AGREEMENTS........ U PP PP DY SR S L P Ay O T 8,004.40
DAMAGES T BANTT . oo v tiwies o win e v sis's v s S s 500.00
i M1 AR TP RTINS MO LR S o S Bl S e " £1,711.01 873,941.52

........

erasnane
srsr e

araeseaa

$2,013.47

§$1,611.67 831,931.48
6.00 12,340.28
snssnacs 100.00

3.18 157.96
sasrpsd . 2,142 .34
aveneans 2,977 .64

.65 1,233.30
a7

733.81
142.22
1.10 1,439.59
R 132, 54
5.78 1,076.96
6,245.94

4290 3,092 29
.12 251.17
ConEae s 312.50
20.83 20.83
18.78 18.78
terecace 8,004.40
e e FREY 500.00

$1,711.01 875,954.99

$1,611.31
6.00

3.19

........

Crssaeun
R

$1,669.10

$14,170.11
6.00

815,424.26



http://Sl.fift9.10

NIdd

d3AINN NOL3

ALIS

STATEMENT 12-AA

CrassiFIED DISBURSEMENTS OF EXECUTIVE DIVISION, SCHOHARIE SUPPLY, ACCOUNT SURVEYS, MAPS, Prans, E1c.

ExecuTivE RAINFALL AxD RUN-OFF Division ToTALs
1917 Total to Date 1917 Total to Date 1917 Total to Date
SALARIES
EniReritig TOP0e: s is 3 s 659655 5 5 89145 fer 16 b o 0ari o b s siois $13,653.54 $20.072.75 $1,728.34 $£18,807.98 $15,381.88 £47,880.73
DABOTERE ¢ R T 10 as 16,005 0 & L rdrniabe g dr bt b 2.255.25 2,779.75 20.50 120.50 2,275.75 2,900. 25
Consulting Bngineers. .. .. ..o iieiniiennieensns sV < B TepnE AN REV08. = aaemers  paEdedsant 0 cwis%es e 300,00
Other BXDErt BEFVICHEG i kacws ¢ 9+ 141508 ot sioim s € o0esiams 4 137.50 BT D Laxddven . desinsie 137.30 237.50
EQUIPMENT :
Furniture and BXtUreS. . ... .0 iiiieiensonrasannears ; 624.97 BB5.32  Liiasn e Yhviuamn 624,97 885.32
Engineering instruments and tools. . ... ..o0 it inan 200.00 428.09 3.19 4,27 203.19 332.36
Other machinery, tools, equipment and supphts ......... 37.80 RLARY i 13.40 37.80 77.85
CONSUMABLE SUPPLIES AND EXPENSES
Engineering supplies. . ........coc0vun. A T 229.79 346.31 47.43 56. 60 277,22 402.91
Hardware sus»phea ................ 8 SIS SR 60.51 84,20 .27 1.00 60,78 85.29
Iron P‘De- valves and fittings. . DY de bis »SVBE 515 S 8.901 8.91 R S oY D 8.91 8.91
g T T T S e D S T R TN T o 325.55 325,80 . A 1.25 825.58 327.05
Stationery And pristing . . . vouipaisiaiavaritssnaieiia 58,09 156.28 L .i...ee 16.18 58.00 172.41
Repairs to machinery and other implements. .. ......... 7R.78 90,28 23.29 27.54 102.07 117.82
Repairs and maintenance of buildings. . ................ 458.99 619,30 1.65 1.65 460, 64 120.95
BRUITE DI, 5708 U0 55 25 0.5 500G b o of )13 Yyt il a0 iy 461.40 87200  siiiaess 183.04 461.40 855.94
AYROMOHAUR FAMEL: 2, 65 o 00 0o 3 5 ot 650 7 il ' o1 s, 898 9 Pre 414 SRR T Eegaleny 3. 03 5.00 _6.00 5.00
Traveling expenses including board and lodging. .. ... ... 669 . 81 1,103 .41 89.0 1.871.71 758.90 2 975 12
Postage, telegrams, telephone and miscellaneous expenses. 843,68 1,048 .42 4.55 35.23 848 .23 1 083 Bn
Rentals, offices and buildings, .. .. .. . oiiiiiiiiiiies aaaiii.. SEPN adedais’ | eesdhida 00 edeased v
BTG o oot 250 ot 206 75 B ATR R HE Y 6 BT 5 516 ETIAEE A 1,185.05 BT 8L mesemses 000 sanRyedAd 1,185.05 3, 377 91
Repairs and maintenance of automobiles, . ..., ......... 1.256.23 1.286.43 43.26 47.73 1,299 49 1,334.16
Purchased under contract. .. ......oiaeiierieeriaenas SRLEY | saiedsar 0 SWuaepl e o Pl o i *300.00 cheseaana
T I B o o . 5570 S A s Rt el Ak W i E ol 34.92 34.02 poa s ol o ewrsids e 34.92 34,02
AGREEMENTS. . ..civivnnans 5T & PG i 1 D4 a%e foe 0% 4,475.25 APIS A s WPy 1 4,475.25 4,995.00
Pkl s 5 b compans A T T T TR, g $26,756.02 $45,362.88 $1,986.57 $21,193.17 $28,722.59 $09,556.05

* Credit caused by transfer

se



STATEME

CrassrFiEp DIsBURSEMENTE OF PrRATTSVILLE DivisioN, Sc

SussuRFAcE INVESTI(
TION8E BY BOARD 03
ExecuTive Water SurpLy
1917  Total to Date 1917  Total t«
SALARIES
Enpinasping JOPBE. /v v vy sa&ies vars s e $212.66 SUBE.BR'  ..uesea $105
Laborers. .. ..oovvuvannn w20 ok 8 BN R LE W FIEANY 282,50 503.50 .,..... 90
Other expert services.......... SRR RR RS DS AP TR 337.50 337.50 106
EQUIPMENT
Furniture and fixtures..... sisan s n SIS sl Py P, 620.68 BEB. 08  iwanass
Engineerin instrumenta and tools. ............ 200.00 300,00 .......
Other muﬁmery, tools, equipment and uupphu ......... 9.50 19.50 S5 P VS 250,
CONSUMABLE SUPPL(ES AND EXPENBES
Eu:moermz mpp 7 IR oy A e S NSt A A ) IO 307.95 397.95 S S .
Hardware 8 5 15.06 1 I e
Iron pxpe. vﬂvee and ﬁttmm ................... 7% %3 53.
Lumber. ....... NRPST T N o A S I P AN skiate w3554
Fuel a.nd BERS. in sinsinnssiriddrent¥REIIETINS T rr T 546.19 84019, .iisesa 173.
Btationery and gmnﬁng .............................. 124.09 124.09 b . S
airs to machinery and other implements. .. ...,.... 22.61 22,61 $8.57 52.
Repuumdmmntenanceoibmldmu ............. 44 .30 SO © Amsrtend o Eward
Y g L N A O 62,60 80.50 ....... 16,
Traveling expenaas including board and lodging. . ....... 16.43 IB.38  aiaiix 5.
Posm telegrams talephona and miscellaneous expenaea 286,11 206.71 .26 45.
offices an dmf‘ ............. Vi Praa wsivds 250.00 OO0 | rizier  Leams
Rapun and mmnf.annn automobiles. . . ............ 288,82 MY BT ccieshd, . bemus
A RR. . R 039 27: 8 1 etk G ke 3 Wi pr e el wasa ala’ 4.20 4.20 "t
AGREEMENTH, . ccorneercvrrvnnss dishssds Inpasssad Vs SaARREY I FheaEit’ E ke
DAMAGEB TO LAND......... LA sE R I NI SAB R I KPR TTERRT  veruiu oy 148 .37
Toladsin it aimiietnraindaas Chi S il s armtn san $3,631.10 $5,112.85 *§1390.54 $o27
* Credit oaused by transfer
PRINCETON UNIVERSITY



ENT 12-AC

fmomARIE SupPLY, AccouNT SurveEYs, Mars, Prans, Erc.

MmaA-

2P BUBBURFACE INVESTIGA-
1 TIONS BY AGREEMENT SurveYs Damaces T0 LAND Division ToTALs

isDate 1917 Total to Date 1917 Total to Date 1917 Total to Date 1917 Total to Date

15,04 $163,50  $2,270.17 : $4,168.08 $86.00 $86.00 $1,147.42  $7,401.82
N0 o 299.00 172,000 137408 _....ccs  eneevve 45450 1166 . 50
RN VTl irale ¢ astuaschn | Monther. " wibhinee Rarwval  Aiaves 337.50 443.75
ol e be i3S e Geadialy L2t 620.68 845.68
e L e - B REANAT 28.00 Bl  avifei.  teeiies 228.00 328.00
WOR. 3i0:2x:3 | sAcGlgek i v SLEaBE ¢ Aabis e ihinicd 9.50 269 .50
hs 316.20 409.20
ek 15.81 17.56
963 3 s ids 53.63
5i0ase D NEERID: [HestDemt. LAFGapRR.  IREFReRr  ‘edabhiAs 1.11
7. 85 . 546G.19 719.84
E 124.09 14409
107 31.18 96,52
: 44.30 44.30
$00 141.75 518.75
578 16,43 118,28
1§ 26 29820 388.03
250.00 339.00
y AShagdidgs 288 82 35920

= 25" skbiatdey splaliase  sereddis esafdhire Aduaidds  £44:b4b 4.20 4.20
1,879.22  24,605.30  .......  ....e... Uererdsns Wi . 1,879.22  24,605.30
ey b T L I 326.77 326.77 178.40 326.77

pries  $2,047.12  §27,347.52 $971.73 §5,887.90  $415.98 $415.98  $6,032.39  $39,691.93

_—

PRINCETON UNIVERSITY
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CrAssSIFIED DISBURSEMENTS OF ALLABEN D

Iny
Execurive Boari
" 1917 Totalto Date 1
SALARIES
I RTIEE DODAE, ¢ v 0 s i5ie 3 9586 5o Dty S SN L w5 0w A1 g ¥ 5 $108.00 $085 24
RPN 514 .5 530 ¢ wa 4% 5 s = AR i S G X Sl 34 158 .00
Other expert BOTVICER. .o v e v ses s s F I o o 2 O P AN 2N - oot e
EQUIPMENT
Furniture and fixtures. ... .......coveviiuivenciiiainanens 613.06 838 .06 .
Enginee instruments and tools. ... ... . ... ... 200.00 300 00 N
Other machinery, tools, equipment and supplies. ......... 4.70 14.70 -
CONSUMABLE SUPPLIES AND EXPENBES
ngineering su p 'eu .................................. 111.97 201.97 Py
ardware supp €53 AP R TET AR I TTEAA T e .40 1. 3
ang Beht:. isoseivisssiciss SRS ISR RAR DTSN  Thhenavadl  MiSaEsaz 2
BStationery nnd PIABEEIEE 2 - 5% i h s 55 4 Bevis e aled e i 58.09 58.09 .
Repairs to mnnhlnary and other implements, . ........... 22 61 22 .61 &
%eameh]nre ldnbddlodginz .......... 63.00 lzg.gg "
raveling expenses including board and lodging. . ........  ........ $ x
P to@nm, hone and miscellaneous expenses. . 75.17 81.18 5
Ren: oﬂimandbmr T I T FEIIN 5. K
Repairs and maintenance of automobiles. . . ............. 88.17 131.19 5
TOXEB...Ls 50520 elale baf o u'n s bt o sare e o AR v aeO o g o 4 20.06 20.08
AGREEMENTS........ p T e S P D AR C R BB ISTILREN St BRI IGEE  dersasns
DAMAGES TO LAND.......covvniiiinen AABHN BLAAS SAERTEIG o AaeistRE. adewd 5 e |
Totals. ....... O E OSBRI BB S Peh e b e mand D $1,390.723 $2,047.98 ”
* Credit caused by transfer
PRINCETON UNIVERSITY



STATEMENT 12-AD

IVISION, SCHOHARIE SUPPLY, ACCOUNT SURVEYS, !

SUBBURFACE BUBBURFACE
ESTIGATIONS BY INVESTIGATIONS BY
oF WATER SUPPLY AGREEMENT Survey
17 Total to Date 1917  Total to Date 1917 Tota
$16.13 $1,008.55 $3,339 10 $622 .50 |
144.50  L.oveeaa 496 .50 66 .00
FOI " 20 e WE . same R TREee T ERadm i
i 1.00 .63 3.25
o 4.20 .55 Wye b ebe
. aiRReap T rGestadee e Lias skt 17.00
" i prnny Mty S -0 4.88 5
e 27.00 891.00 103.50
~ 142 .46 23.35 2.00
o 69 .58 35.43 16.42
e ahew'@ » CAN o oaRED 1.00 2.00
P ¥ 6 NN - AT g 15.33 56 .55
o . Duafied i 3,900.67 1399361  ........
OB, ' amievsis | sreunwaivd o i e s S d A
.09 B479.87 $5,436.41 $18,801.38 $889.22

boThe 8

PRINCETON UNIVERSITY



STATEMENT 13

PrRELIMINARY DISBURSEMENTS OF ENGINEERING BUREAU FROM
June 9, 1905, To JuLy 31, 1906, AccounT
Surveys, Maps, Prans, Erc.

AMOUNT
BALARIES
Ginel - SA0 AITI00N, SOIIPE o0 00 5 ot it nta tiesei sl ivs o Beth s o Be ot s $32,699.93
A1) DURGE BRIBTINNG. 1/ o oy o bWl 2ok g s § b 150 G0 s 4rn s s 40 £ e eyt 165,499.24
Consulting engineers... ., .,..vssevisesecsras o 1 g i et bk g 22,637 .09
Expert services....... M SOEPAN o PP SRS sl Sengt 1,200.10
Care of gaRES. . uorcrsasnvacansnsnsossons T L s T Eo s F 501.82
EQUIPMENT
Furniture and Hxbures:.;: . voivniinicaiziigs 12,339.00
Enmneenng and drafting mstruments and tools 17,846.75
Engineering and drafting supplies.............. 5,072.47
Lahoratory equipment and supplies..  ........ .. pe 3,343.30
Tools, machinery and hardware supplies....... ....... 0oviinrienns 3,868.42
Floating equipment..... Caws SR NOH TRA ORIV YGRS RV pEIE 4453 5 505 Fucs 1,350.00
CONSUMABLE SUPPLIES AND EXPENSES
Iron pipe, valvea and fitEnES ., .. .. ..ot i : 3,247.71
Books, maps and photographie supplies. . .......................... 1,542.89
Lun]:ber and materials, construeting field buildings, boring rigs, ete.. 1.;:2 8:9;
Oil and waste....,,..coooiunnn, R Pl i A M M X e R86.83
Blasting material.,. ... ......... B s P 373.63
Histionary ARG PEBEIDE vy e s swiiis omeiitioniads sadae wohés vr s ddessihe 2,547 .50
G L R T e o S I PR > 726,81
Repaira to machinery and tools. .. .. PSR DA AR Y I w T A% T ii 212.62
Hire of horses, wagons, ele. .. ... ....cccciiuinirnorncncrasresnsens 11,241.56
Hire of bnats. 17 afo i 5 G @iy aadarits B e GN W dacd GRew | et A 146.75
AR BITI i i v grain /e ol ere nts ahm 518 oo a3 e W o G e W B 250.00
Travehnz GXPENBER. o . ...ty s e B oy ey oY 4,573.99
Board and lodmnz of field parties.............. A NI, Sl i 3,257.05
Consulting engineers’ expenses,,...., ..., ¥ 670.16
Postage, telegrams and messenger service. ok 827.30
Telephone service .. .......civeivennsen Ca 646.63
Miscellaneous expenses.... .. .. R 2 377 .37
Express and freight charges... SR ARARN AR e B b 6B K o biid AT 665.71
B TIN50 5 o oo b Tafgrnid s e o @ siaiion v Is s dorkle ¥ pONm 23 5oy W s 45 506.39
Rent of main offices.. .. ..o i PR WO e 10,868 .43
Rork of okl DO nh (o5 6 Qimi § €5 1 660 en R FIns, AN Y s MEIS §e 2,350.21
Labor, constructln% eld buildmgs. boring rigs, ete.....oiiiiiiniiian 2,109.19
Wash borin udson River erossing..............ov0enenans Soin 19,866, 80
Dismond dnll borings for Hudson River crossing................... 16,318.77
BOFITRE . o555 253 64 R s oy o S 02304024 % SN B RS ARDIS SRR AT 49,222 98
Test-pits. . ..... o5 B SO R A BRI AR A TR S35 H8 B A3PA b wsich § el S ad 70.50
DAMAGES TO TUANIY. o5 %5 5§ oians e siambocsge sy eeninasssssy e’ ' 492 .38
Total..... S AR RS A S A W S PR A P MOS8 5 R » $407,138 .80

This statement covers the preliminary operations of the Engioeering bureau before its
organization into departments and divisions

PRINCETON UNIVERSITY



STATEMENT 14

CrAssIFIED DISBURSEMENTS OF HEADQUARTERS DEPARTMENT BY DivisioNs, AccouNT PERMANENT CONSTRUCTION

LABORATORY AND

Execuvrive Division DesigNing Diviston InspECTION DIvisioNn DerarTaENT ToTALS
1917 Totalto Date 1917 Total to Date 1917 Total to Date 1917 Total to Date
SALARIES
I T R ETARNE SOPOD a & 2 e ia i 5 7w 8.0 950 s P e A i Sd $83,068.24 $716,873.28 $111,402.05 $1,080,553.28  $24,602.95 $241,152.06 $220,063.24 $2,047,578.62
BADOPBIN i i 4150575 4raDE Sy 4B i ael a5 SATE v ERBIDE RS AR F " 58 % PR 1,793.52 192,00 710.00 372,00 y 4 564 .00 7,600,66
Consulting engineers. . .. ..o .ovivenieranasassrnanns s 7,899,19 RLO80. 48 2 caiivvae oot R oL G N P £ 7,809.19 05,661.46
Other expert Services. . .........cevrveeaias T e 2,601.07 63,155.80 4,075.00 0,387:06 L saaces piy e Fsnbused 6,766.07 09,482 85
EQUIPMENT
Furniture and AXtUres. . .o vnuceigicimseatssoiaoense 199.30 2,530.34 57.00 450.32 1.37 422 .26 257,67 3,402.92
Engineering instruments and tool3. . ........ ... c.ann 1.69 456.13 ..., « {1V L1 R e 168, 89 1.69 818,12
Other machinery, tools, equipment and supplies. ., ...... 4,598, 83 5416.21 7.85 97.08 .07 2,296.75 4,606, 61 7,810.04
BLOTArUONY BEODUDR : <540 s & sive s FEUY 55 abEne o & EPATE 008« 605.35 IDSAILER:  sscwdamin. 2 S sn o mEseames PR 605.35 16,220, 28
Ouiside departmBntis ;. ¢ s vt 08 o oWiFis s canstosacns 793.70 DOUBNLRD' ' GeTunvdnd | Lrtd¥den. saubdaWhbss KRS TILC ? 793.70 27,997.23
CONSUMABLE SUPPLIES AND EXPENSES.
Engineering supplies. ., o, oo ivenicranmennrinanassnsenns 1,808.45 7,085.31 3,564.07 28,710.04 5,554.98 30,203 .44 10,927 .50 66,088,79
Hardware supplies. .. ... ...ovvrvenninenraenns L de 4.07 84 .85 34.17 150.08 69.26 562,60 107.50 797.53
Iron pipe, valves and HtEIngs. ..o covv v envreerenns o W 7.42 12 £30.96 12.98 140.76 13,10 979.14
LUmber . voccvee st s BT i e s e RE 56 R S T B AT M- AW Gissan i et 15.85 385,25 15.85 503.35
o EOHLRAA I o5 s 05 & e sl DEREhE 15 53 Babmisfoes 3.14 125.64 o B 113,11 25,67 3,481.20 2881 3,719.95
== Btationery anid printing. .« vveevvenr it virisarmatideint 4,271.78 32,841.21 505.91 2,892.46 64,59 1,269,958 4,842 28 37,003, 65
=~ Repairs to machinery and other implements. . .......... 114.39 745.23 6.65 588.7 89, 66 1,040, 87 210.70 2,374 .82
= _ Repairs and maintenance of buildings. ... .............. 88,52 B0 28 . saiavige BB ssisasand: 1,075.30 88.52 2,764.78
P IR I, 52766 67 5 nocrirad s v ¢ BT As whe 3150k 8 L0 E Rain G H WP D 5 6.25 dA.BF @ Caevisa ¢ b K87t (S S i s 6.25 215.75
—1 — Traveling expenses including board and lodging. ........ 944 .90 9,731.37 622,72 9,327 48 2,040,92 31,881,61 3,608, 54 50,940.46
—' " Postage, telegrams, telephone and miscellaneous expenses 3,910.46 39,721.37 190.42 2,453.01 286,11 15,229,735 4,386.99 57,405,03
“~ ~ Rentals, offices and buildings........ T T N T - e 33,726.44  ........ by A 7 N A 6,043,865 ..., 73,111,19
= DAdVertinton DPOTIOBEIN. i c5 it 5iu 1eetph iy 5,208 9,8 A1 SAht 0.9 @ 244 .80 BOB0.868 2 Sii.iavis 0 weasnaed PERLFRaTer o SadTiAa b 244 80 3,596. 56
== _ Repairs and maintenance of automobiles. . ............. ... R T 187.82 e 1L | B A 187,82 234.01
~ Totals........ AT EILII0 N A I asely s s st w ek .. B112,154.13 $1,055,545.24 $120,845.78 $1,209,320.52 $33,226.27 $341,450.41  $266,226.18 $2,606,316.17
ohd_
— RECAPITULATION
1917 ToraL T0 DATE
Disbursements, account permanent construction, as set forth in this statement............. ... $266,226.18 $2,606,316,17
Disbursements, account surveys, maps, plans, ete. (see Statement 7). ... ... ... . ... . ... .. L......... 1,487 458 114
Disburgsements, account acquisition of property (see Statement 4). . ... . .ttt iiirerniann. 4,186.17 144,365.78
Total disbursements, Headquarters department. . ...... ... oiiiiiaiaiiinnnn., $270,412.35 $4,238,140.08

*Credit causgd by adjustment of storeroom

8¢


http://t_.aboka.torv

Exzcurive Division
1017  Total to Date

SAL%RI'ES ing f $8,008.94 $273,632.14 §1
JOEPBA b 2 i o € SR AT e WA s B g e g 008, 832,
A FH 5

14 S A ARG 9D S BITED S L AVEIEE RS G e SRImERD . -
Other expert pervices. ............... PR § BT AR RGP 500.00 7,973.66 v
EQUIPMENT
Furniture and fixtures. ...............cc000.. 23ISAR 853 40.00 104 .94 s
Engineerin, inmmtl S DHAN. ; iun i ur b dnesiape | aklifhless 1.445.17 )
Other ma « tools, oqmpmentmdmppha ......... 2,259 .53 19,433.99 ol
CONSUMABLE BUPPLIES AND EXPENSES
Engineering su; S 508. 50 3,365.70
gardwm su g gotpaaca e 7?73?? % goﬂtég '
on pipe, valves ttings. . TS P A 001, -
Lumber. ...... B s e . sty RSAEEIAS 1,218.31 i
Fuel and light............ - : 3 108.20 4 3R7.11 L E
Stationery and printing. . ........c0000 1 129.07 4,021,11
Repairs to ma ery and o vy 76.21 2,343.76
Repairs and maintenance of ne S e EF 1,083.18
%:amlhu-e .......... cludingbonddlodmz ...... ¥a 22(??&) 38?3553?
aveling expenses in and lodging. ........ ; 305,
Puata , telegrams and miscellaneous upomu 780.42 10,550.46
Ad 2 oﬁoumd ................................... s
verusing I’OQOIlh srsatuisivinisniissonbesasbania  _oesababs W
Repairs mdpmnmtemnu of automobiles. . ............. 1,078.46 17,404 .68
Expenses ofmummpahtiumcnmmlnhonl ...... daidel | senies Bdid | Corarnnne g
Advertising. . .... D T g e, e raEe 154.37
LRI 2 e din 5035 mB o e Be DA 555 DR s LHNE ie 10,434 .41 162,083.22
CONTRACTR  cis uminhs powasoiie masatsimdasilosms srss SRS AARY  asEAs 2P
AGHEEMENTS. .ot viiedninmasisnms i ol il e el i wa e
p | T R T e e s $26,323.94 §548,653.03

PRINCETON UNIVERSITY
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STATEMENT 19-A

CrassiFiED DiSBURSEMENTS OF WORK BY FOrRCE AccounT, RESERVOIR DEPARTMENT

Up-KEEP
OF BTRUCTURES

IMPROYEMENT
or Ciry PROPERTY

BaNTTATION

Orrer WoORE
BY FORCE AcCOuUNT

TorALs

. 1917 Total to Date

1917 Total to Date

1917 Total to Date

1917 Total to Date

1917 Total to Date

SBALARIES g
Engineering foree.......... sR S Eased oo $7,077.08
BADOPEYS s <550 8 s 08 5 4 s ndsn Edaaa s 17,614.99
Otherexpertsetvxcea.................. 175.00

EQUIPMENT
Furniture and fixtures.........coc0nu.un o Wiaaidlainta
Engineering instruments and tools. , . ... 8.85
Boring rigs, machinery and tools. . ,.... PP A
Other machinery, toola equipment and

MDA, s e bina iy ewds 4599 0w = 7,351.06

CONSUMAB%E SUPPLIES AND EX-

Enzmeeﬂnz su phea ceramepde ey 2,004.06

Hardware supplies.........ccoviiuunes 409 .34
Iron&lx_)e. veanndﬁttings.......... 2,351.24
UL, o s Eon i@ ¥ 0.4 €577 2004 €F ERD 054 64 -
Fuel and Hght..ccsusrviarssamesansons "402.28
Stationery and prumn ............... 138.36
Repairs to machinery and other imple-

WONRE: 023505 Lo Bt e satado it ag 1,020,02
Repairs and maintenance of buildings. ..
%elun B s s 2 amisnans N e g 1,408,20

rave expenses including board an
T Iy Dewes 27.16
Pmta.ge. telegrams, telephone and mis-

cellaneous expenses. . ............. 1,707.45
Advertising proposals. ..........c00.. 815.25
Repairs and maintenance of automobiles 362,47
Repairs and renewals. .. .......000vunn 739.00
Seeding and fertilizing embankments. ..,  cen.n..-

BONTHADIE, Lors e neie posstmnusisniangsny wogorin

BOREBMENTE: o5 catitsianiaghcaness *4,801.50

Totalay .o vss ot PN

$27,870.39
65,505,099
175.00

42.70.
167.47
250.00

9,356.79

5,043 .24

. $35,819.31 $134,913.53

$554.67
9,114, 25

......

........

........

$6,521.43

$3,195.17
46,424 .25

191.45

........

........

$3,800.19  $8,750.26
4,042,75  17,544.75
........ 283.33

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

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

84,91 38830
........ 87.08
"'37.48 ""41.06

10.75 25.05

127.64 334.97

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

$12,933.28  $40,466.01

$7,306. 06
16,509 .98

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

........

22,164.66
121,88
1,362.62

2,611.40
5.46
1,248.08

--------

55,055.00
4,801.50
$113,375.89

$20,143.48
07,344 .53

........

9,719.28

25,918.23

1 312 05

........

........

45,055.00
4,801.50

$243,053.45 $171,649.91 $479,891.59

$18,828.00
43,281.97
175.00

........

--------

10,364.88

24,563.08
616,13
3,735.61

1.179.10
315.79

6,036 .40-

424.41

$59,959. 30
226,909.52
458.33

42.70
186.47
250.00

24,076.41

34,625.17

36,780.40
3,256.55
6,628.53

815.25
1,096, 10
2,042.76

99.60
55,055.00

4,801.50

* Credit caused by transfer
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STATEM

CrassiFiep DisBURSEMENTS OF WoRk BY FoORC

Ur-Ennr or)&nnml.u Psc
1917 Totalto Date 1917

$31,791.18 $203 .62
58,005.22 565.50
1 S
RO  savessrer
M0 Crissses
TOAR AL vvsnsisy
5,683 .40 22 56
1,281.60 Besecd s
796.67 11.38
534.44  ........
SOTHB  .izveesa
B essianse
903.56 9 ........
LREG.8L  Cisan
17,867 .50 22 .00
Tnnhngoxpemmeludmcbond&ndhddu ......... 186.94 790 99 d2 P ¥isat
Pos telegrams, e and miscellaneous expenses. . 4,230 42 12,150.568 2 ........
569 .50 973.60 S
"235.85 886 44 ........
25.25 2320.43  ........
........ 135.64
AGREEMENTS.....c..c0ttcatssasacan VRS PeeR AR EER I,  S3ARGAREYT  WARATWAR  (Ihbektsd
DARAGES TO LAND. .« cinsrvrdeasnsrrssscecrsress nn shudeysn | awaseddesl  yggmasad
Totals....... PO PERPERIL L L  00 P e b $21,819.90 §144,333.13 $15.08

Tobal: & cnks sy nerdavdo ys oo vannsns

INCETON UNIVERSI
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\NT 19-B

#A0ccOUNT, NORTHERN AQUEDUCT DEPARTMENT

*OrEER WORE BY
ForcE AccoUNT

- or City UNWATERING PREBSURE
ATy TUNNELS

ToTara

" otaltoDate 1917  Total to Date 1917

Total to Dl;ﬁ

ETIY; Total to Date

4 §$1,373.47 $2,576. 67 $13,135_36 $2,043 62 $80,224 .94 $10,374.83  $126,524 .95

5 2107.256 6.38 372,57 ,032.58 517.806 18 21,280.93 620,141.22

LAED ST | ReiBTesss | EuatERR®L i edad - T B0 ciisvessa 137.50

........ - L P 118.50 119.60

SPpia ¥ oshaveayel  Sdidal-d p , 830,97  ..... ‘4 868,47

..... R e 5.34 701.78 708,17

................................ 052,69 1,177.30

' e 558.656 10,682.12 863.72 68,978,902 2,150.39 86.703 18

. 691.11 3,606.21 187.98 71,457.23 1,578.59 80,750 .40

17.70 27.27 6.12 3,055.22 85.68 4,364 .00

B IR ilhenani 101,34 = ........ 20,594, 66 58.389 22,419.06

........ 250.73 115.32 34,006 .87 204.78 34,702.04

4.75 233.26 151,07 74,781 ,32 165.82 75,381.61

................ VeFmvey 567.15 5 il 572.82

231.45 4,263 .33 4.30 19,227.18 277 .56 24,484 .07

...................... 1,112.27 657.92 2,648.11

0 1,086.00 2'12969 (?g 170,75 16,648,387 3,100.50 87.83«;.87

""206.31 428.77 40 95 "506. 18 ""433.20 1,725.94

16,029.01 86,338, 46 3,800, 45 15,480.33 24,068.88 113,978.32

............. 1,015.92 560.5 2,889,562

...................... ,292 .90 e 2,202.90

181.64 186.72 91.60 228,72 500.09 1,301.88

................ Piwice 3 25.25 2,220 .43

sladnin  aAxnsiwd I3RS 000 Eideeaat | GE8BAGE § 135.64

SHslERs R S i e s 3 2,500.00 i st Side 2,500.00

e » 1,619.00 'y e 124,125.24 e 125,744 .24

atewands .  oadraddese  wid 1,000.00 1,000.00

$4,736.41  ST,.M01.71  $174,290 $14,008.44 $1,059,110.04 $65,545.11 §1,382,470.31

#ad portion of Hudlo 42‘0"‘"“” tunnel, na follows:

por S 453.493 08
.......... 82,304.24
weeeees  $L,007,217.01

PRINCETON UNIVERSIT
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STATEMENT 19-C

CLassIFIED DisBURSEMENTE OF WoORK BY FORCE AccouNT, SOUTHERN AQUEDUCT DEPARTMENT

Ur-Keer
OF STRUCTURES

IMPROVEMENT
orF City PROPERTY

Otaer WORE BY
SANITATION Force AccouonT

ToraLs

1917 Total to Date

1917 Total to Date

1917 Total to Date " 1917 Total to Date

" 1917  Total to Date

SALARIES
Engineering force. ... oovicasiaiinaansins £11,039.75 346,003 14
LADOTEIR] | & ol 050 @ as aa-aon'a dod v ;e B Splets 4,968, 25 39,451.50
EQUIPMENT
Furniture and Sxtures.......cooviivevnasns 102.08 102.08
Engineering instruments and tools. ... ... B7.00 102.00
Other machinery, tools, equipment and
BUPPRER 30007 35 55,85.505 5 35, %5 . 49 5 0 dhsbor 0,562,49 10,890.08
CONSUMABLE SUPPLIES AND EXPENSES
Engineering supplies. ... ..............0., 3,582.14 8,207.72
Hardware supplies................. £ rofo i 671.26 1,380, 86
Iron pipe, valves and fittings. ............. 38.46 438.68
DODER, <k s dss0 T e mESnS ¢ 0P REe S 4 PPN 2,754.61 3,447 .20
— Fuel and Hght.: o vscicqsapnsicascnriiess 55.69 628,52
- Stationery and RUGIDE .. 7 15,8050 0.3 25 p 008 8550 o8 41,04
—— Repairs to machinery and other implements 148.03 428.06
- Repairs and maintenance of buildings. ... .. 2,87 455,84
i PAN0 BB s viaie i Dai A SRS BT VAT by 161.50 5,727.75
— Traveling expenam including board and
= OARTDE o e 5 530 s a3 R 665 #ET s A2 NG s g 351.71 2,348.50
- Postage, m!egrams. telephone and miscel-
— laneous expenses. ... ....... B Ace St 1,677.62 8,220,46
= Rentals, offices and buildings. ., ..........  ........ 95.00
— Advertising proposals. . ... ......o.iiiiiiin daiiies iiiaas
,-ﬁ Repairs and maintenance of antomobiles. . 13.62 133.92
- Seeding and fertilizing emban T PR o S A . 109.59
A RepRits Rud YOROWRIE: « o 55« v v s txdsinfssve| 16 el s 2,919.94
— TR < e tasinnieinisdns s $35,277.66 $131,221.88

$058.27 87,916.83
3,026.75 38,507.00

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

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

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

$6,293.67 $67,842.13

PPpvas $360.66  $4,390.31
........ 3,795.75  6.962.56
........ 3,041.72  5,087.23
£7,061.36 11,014,209  3,881.19
................ 38.66
........ 282.60  2,482.66
st adgreeE o o 3.77
ideegad | % 17.20 105.06
........ 105. 66 9.17
................ 459.00

5.40 5.40 283.09
........ 1,184.20 141.83

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

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

$7,441.66 $20,182.47 $23,844.53

$12,927.55
0,601.31

........

........

........

$36,742.42

$16,388.33 $67,208.18
15,857.56  91,535.56

102.08 102,08
87.00 102.00

14,660.17  20,002.75

15,154.44 27 870.05
709.92 1,538.82
2,521.12 3,204.03
2,754.61 3,842.27

59.46 632.55
.58 41.04
253.09 550,82

72.04 2,802.63
1,265.00  11,555.78

750.35 2,858.97
1,833.25 18.328. 02

........ 5.00
374.90 374 90
13.62 133.92
........ 199, 59
2,919,94

$72,8567.562 $255,988.90

¥
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STATEMENT 19-D

CrassiFIED DIsSBURSEMENTS OF WoORK BY ForcE Account, City AQUEDUCT DEPARTMENT

IMPROVEMENT OF UNWATERING OreER WORK BY
Upr-KEEP OF STRUCTURES City PRrROPERTY Pressvre TUunNNELS ForcE ACCOUNT Torars

1917 Total to Date ~ 1917 Totalto Date ~ 19017 Total to Date ~ 1917 Totalto Date 1917 Total to Date

dd

d3AINN NOLIONI

b1

SALARIES
FRTIOP ORI TRl 1 v 2 o £riia L% 5350 i its 513 €arh ks $20.512.65. BRI O is.eiass  GResiest $4,408.13 $9,048.27 $119.82 $1,190. 23 $33,840.60 $63,052.50
LBBOTOTR ¢ 3 o ¢ o ik coa arwivs wrbiins aa & Chaee £ VIR AT 37,628.19 55,612.93 N o 7 T A 13,075.85 21,422,114 ........ * 20N VN 50,604 .04 77,035.07
EQUIPMENT
Furniture and fixtures. ..........c00vnvnnunn 27.54 STDEN oS atdls ALALLE o 12.70 TR huioddow Svmesvior 40.24 40.24
Engineering instruments and tools. ... .... ... 251.32 253.02 Rataq Gvey  Hwrke o 's 10.13 QLA  snsosprce SarOnd 261.45 263.15
Other machinery, tools, equipment and supplies 1,762.58 ST nddvs e deRaeras 274.26 DMAE  vOvessinaon  wEwesn 2,036.84 6,251.85
CONSUMARLE bUPPLIEh AND EXPENSES
Engineering supplies. . ........oooviiiiiiann 7.744.36 11,475.65 1,411.83 1,512.64 9,159.94 12,992.04
Hardware ﬁui)pht?s ........................ 383.45 1,283.18 20.19 143,68 503.86 1,427.08
Iron pipe, valves and ﬁttlngﬁ ................ 6,151.49 7,3387.78 387 .06 445.76 6,539.45 7.783.54
TARIPEBE s o T 83 60585 B 5 s Do e e o g e 501.64 1,307 .97 71.42 06.98 H73.06 1,404 .95
{3 T U B S P I NN s 240.87 377.74 61.07 61.07 301.94 438 81
Stationery and printing. . .. ... .. .........., 144.76 90, . ssmerve. Ghasesan R ErALss ¢ oifyseys 144.76 195.56
Repairs to marhmer) and other implements. . 197.76 B82.46 13.20 13.20 210,96 805.66
Repairs and maintenance of buildings. ... .... 3.17 PR . saedisies TanepieEod  BASRIVER . B ebt ¥ E 3.17 167.05
LRI BIE o, et i s oo s § 8T SrEda o s Graresd 955.06 1,172.56 2.00 2.00 957.06 1,174.56
Traveling ox])enses including board and lodging 571.85 915.42 68.57 81.48 640.72 997,20
Postage, grams, telephone and miscel-
laneous expenses, . . ... ....oiiiieriannn 2, 506 87 9, 387.85 61.95 66,95 .20 2,569.02 ,590 00
Rentals, offices and buildings. . . ...... o I Caiabibe . deb et W gtmieDE  Beilbiedl AhSEewate  Ngeishiay 40.00 0.00
Repairs and maintenance of sutomobiles. . . .. 1, 527 67 1, 844 B, mmcmaeny. MIveriaat  EPSerhdns SR e s N MretTa Bty 1,527.67 i 844 a8
- Replacement of bronze............o00u.s S e hgw BR0 " . vsurrevion “mEPS el . erSps BN o3 P Tpelluhy I AePNAmeA e Peewd 62,86
AGREEMENTS........cv0u.. @R AER A M 1,762, 56 LTBRBH . . stonasce . asscosty  viisdsls | Sadiussd  nysgadm  srehha s 1,762 .56 1,762, 56

)

T 2 5t u s 855050543 ki § Ad 5 wbings $91,613.79 $152,618.70 ......... $135.00 $19,979.26 $33,471.26 $124.29 §1,194.70 $111,717.34 $187,419.66
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STATEMENT A

ToraL DISBURSEMENTS FOR ACQUISITION OF PROPERTY PURSUANT T0 CONDEMNATION PROCEEDINGS AND PRIVATE PURCHASE;
Arso DisBURSEMENTS FOR INDIRECT DAMAGES, INDICATING THE ATTENDANT EXPENSE
INCURRED FOR ACQUISITION BY PERCENTAGES

Esorvs SUPPLY SCHOHARIE BUPFLY
AcquisirioN oF PROPERTY InpirecT DAMAGER AcquisiTioN oF PROPERTY INDIRECT DAMAGES
Per Cent. Per Cent.
Amount Per Cent. of Expenses Amount Per Cent. of Expenses Amount  Per Cent. Amount Per Cent,
of Total to Awards of Total to Awards of Total of Total
AWARDS
S0-per-cent. payments to
. obtain possession. . . . BISSBOEIRT Scaiviafhd  GBAREE Gratdd o odasaadet  iagvrt  TRaaEe caBess " SadEl  aauEIEEEER o ARSEEd
Final awards, ........... I IBR 2B I Loiiseis  cenapepah,  detefhie $210.053.10 ) T e T P e RN WS
Purchased under contract. APEHEEBE: woaten . pedrlersy  amaitesr W GaanfedBT LaRedRE AT $300.00 BOBER: Laiovewsh enmTee
AR GBI WA o i iy 3 s s el $10,744,057 .16 B AR ety Yadidsaetn . . @ G WO Ul pe”  Pemaae  wdasmanin maxbeds
Interﬂs.t TN A e e A, 1,656,247 .25 09,890 15,415 850 .41 00,143 D ADDY iy adis . NEFN  elpiemred wademE
AOVEMAIRE, ooy e ehar 2alas Sak 3E50a s v o T vaw b 444,796 .91 02.656 04,140 3,427 .89 00.575 01.632 10,420.85 IBBM . iddeied wwsis >
Commissioners' fees. . . .......... CAATHIEA S g's 1,098,203.72 06,558 10.221 119,600.00 20,048 B6.988 aovCiain 0 Sxowia amntwAaed eASsbe
Expenses of commissioners. ;................. 81,254.40 00.485 00,756 4,074.77 00, 683 01.940 47.01 00,084 TR P A (A
Stenographers and other clerks. .. ............ 70,424 .72 00,421 00.655 9,655.85 01.618 04,507 911.67 ELORE,  aGcabewt  aebyad
Bpecin) crtiRanl $OBS . ... i wp s cat e mmnsnt e - 412,305.00 02.462 03.838 80,094 .78 13.426 38.131 6,191.67 IS asioviy ) Tawupws
Special counsel expenses.. .., ... 28,898 .70 00.173 00269 3,430.62 00.575 01.633 339.99 OB  chioiasvi  hesiws
Obtaining orders for 50-per-cent. deposits. . ... . 8,375.00 00. 050 00.078 e T S ™ AN S A0, ¥ Watee,  astrcel | epianesiad Tovalds
losing titles. . .. .. @ irik 4 a6 Tote o ] EOB DO E IS 1,370,00 00, 008 U T ol ommeds  Shatvmas weseiEmm Tagars tuetl 0 Yadrdlts aladresaaid 3 aie 1B p
ounsel fees on appeal. .....c..ciiviiiiiiaan 3,250.00 00,019 RO . | oouraiXe T MR 0 L] fomRisass  Perieht rwidmuadel  edbes
~Costs on appeal . ........,. D D N 4,499 .97 00.027 00.042 1,300.12 00.218 VA ehmiar B smmirdre ARG L
“Bearching titlem, . . s uiniminsesmnnmniionsen 212,175.25 01,267 DEATE. b AT AST D ielett Fhnehie  walSaent 0 Baammtc.  thcandsd  eedies
i TCDALINE ADELEEOIA. .o 5.0 5000 5 ssls iwlonne giris o s 125,312.50 00.748 DICEBE  smimacen’ 0 wiemtd  pv@Rd® 0 SReRKGe 00 WEMUARE  dsaimdiees iyl
A IDTBIREIE’ 68, . L uiu e e 494,250.53 02,952 04,600 18,643.80 03.125 08 .876 1,890.00 HR.301  Sooupvst  hpida
CAppraisers’ expenses. ... ... SRR o 5wt % 5,859.41 00.035 00.055 1,683.406 00.282 00.801 559.70 00.996  ....... ’ T
=Rent of New York office. .o v.vvvneiinrrrans 26,294 .40 00.157 BB o RN v aoide L Aiem DSwmemets L i Attt sk P
~Stenographic services and printing testimony , . 279,030.21 01. 666 02,597 43,593.01 07.307 20.753 2,531.43 04.502 PP e B 2 L
—Lounsel fees of parcel owners. . .............. 410,8535.44 02.454 03.824 645.12 00.108 DT seidiveiis:. mkschss  cpRikaren’  Hersih
xpenses and disbursements of parcel owners. . 273,745 .06 01.635 02.548 8,239. 34 01,381 08.92F  Sicuiiss, woades ML Ak AraAd R
r:};)ngmeermg salaries and expenses, ... ........ 364,942.96 02.179 03,397 91,278 .83 15,301 43.455  33,034.26 58.752 816,853.45 100.00
el
) TGERIR . s & ) o s abe i B .. $16,746,148.59 100.00 55.864 $59€,571.10 100.00 184.010 856,226.58 100.00 $16,853.45 100.00
— Acquisition of property. .. .. $16,746,148.59 Acquisition of property. . ... $56,226.58
Indirect damages...,....... 596,571.10 Indirect damages. .......... 16,853.45
Total, Esopus supply ... $17,342,719.69 Total, Schoharie supply . $73,080.03

__ The payment for awards for indirect damages, $210,053. 10, settled claims aggregating $2,928,620.77, and the expense of $386,518.00 or 184.01 per cent. of the amount
paid for awards actually resulted in a saving thus far of $2,718,476.67, plus the saving in the same ratio on awards which have not yet been confirmed

) 4



dd

ALISHIAIND NOLIDONI

STATEMENT B

SHOWING ACREAGE OF LAND T0o BE TAkEN FOR CoNsTRUCTION PURPOSES, DISBURSEMENTS FOR ACREAGE UPON
wHICH AwArDs Have Bren Pam, Expenses INCIDENTAL THERETO, THE PERCENTAGE OF EXPENSES
TO AWARDS AND AVERAGE PRICE AND EXPENSE PER ACRE

ACREAGE Per CenrT,
e - or
Total Final Balance AMOUNT OF AMOUNT OF TorAL AVERAGE AVERAGE ExrEnaEs
to be Awards to be AwARrDS ExrENSES AWARDS AND AWARD EXPENBEBR TO
Taken Paid Acquired Paip Pap ExrPeENsES PER ACRE PER ACRE AWARDS
ESOPUS SUPPLY
Ashokan reservoir. .,....... 15,221.305 14,863,427 357.878 $3,611,770.18 $2.307,427.02 $5919,197.20 $243.00 $£155.25 63,88
Northern aqueduct, .. ...... 1,637.351 1,637.072 0.279 767,331.92 702,047.93  1,469.379.85 468,72 428 .84 01.49
Southern agueduct. . ....... 0956 . 566 955.236 1.330 1,900,465.63 768,683.33 2,669,148,96 1,080.52 804 .70 40.45
Kensico Teservoir......... % 3,181.762 3,179.462 2,300 2,424,705.24 1,313,497.49 3,738,202.73 762.61 413.12 54.17
Hill View reservoir......... 163,380 163.380 ........ 1,438,652.00 669,115.01  2,107,767.01 8,805.66  4,082.07 46,51
City aqueducet, ., ........... 166.332 *166.832 ........ 601,132, 19 06,954 . 87 698,087.06  6,652.63 1,072.98 16.13
HeBAGUARTEIN ¢ 3 wsu s saidaing o dwshd by - abEReal § 2 TihEs e rehradenyi 144,365.78 THEROR. T  wasmadne oaesinEBpsr. Synsaw
Totals, Esopus supply..... 21,326.696  20,964.909 361.787 $10,744,057.16- 56,002,001.43 §106,746,148.59 $512.48 §286.29 55.88
SCHOHARIE SUPPLY........ 2,452.556 0.370 2,452.186 $300.00 $55,926.58 BREEIRIE ovobios o irahnialE . 44 g

*The Cm was vested with the fee of 75.972 ucres of this land when the taking maps were prepared. The amounts for awards and expenses are there-
fore compu for 90.360 acres
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New York, January 1, 1918.

Boarp or WATER SvurrLy,
Municipal Building, New York.

GENTLEMEN :

In its annual report for the year 1917 the Engineering bureau
has to record numerouns changes in the force and the successful
completion of the first portion of the Catskill Mountain water
system, excepting a few minor details. In February, the Catskill
aqueduct was put into service conveying about 375 million gallons
daily and has so continued excepting for one interruption of 20
days in May for the unwatering of the Wallkill pressure tunnel in
order to make an inspection of the tunnel and minor changes in
the valves at the bottom of the Drainage shaft, and for a second
interruption of two days in July for hydrostatic tests of the pres-
sure tunnels. At the beginning of the year the Ashokan and
Kensico reservoirs were both full, but at the end of the year the
former had been depleted 38 billion gallons and the latter 3 billion
gallons, or to state their condition in other terms, the water in the
West basin of the Ashokan reservoir was 16 feet below full reservoir
level, in the East basin of that reservoir 12 feet, and in the Kensico
reservoir, 5 feet. The City tunnel delivering water to all the bor-
oughs was in commission from Janunary 22 to the end of the year
with the exception of 12 days when that section of tunnel south of
Shaft 18 was out of service for inspection between Shafts 18
and 19,

Of the changes in the force the most important was that con-
nected with the transfer of maintenance and operation of the
completed portion of the system to the Department of Water Sup-
ply, Gas and Electricity August 1. On that date Ralph N. Wheeler,
who had previously been Department Engineer of the Northern
Aqueduct department, became Division Engineer of the Depart-
ment of Water Supply, Gas and Electricity in charge of the aque-
duct north of Bull Hill tunnel, the Headworks, the Ashokan res-
ervoir and the Esopus watershed. With Mr. Wheeler, and subse-
quently, there have been transferred to the department a total of
98 employees of various classes. Alfred D. Flinn continued as
Deputy Chief Engineer. Thaddeus Merriman continued as De-
partment Engineer of Headquarters department and George G.
Honness of Reservoir department, the latter department removing

PRINCETON UNIVERSITY
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its offices from Ashokan to Grand Gorge on May 1, 1917, in prepa-
ration for construction activities on the Schoharie project. Walter
E. Spear remained Department Engineer of the City Aqueduct
department. By draft and enlistment 41 members of the En-
gineering bureau entered the military service and 8 others at the
end of the year were on leave of absence without pay in civilian
service connected with Government war activities.

John R. Freeman, William H. Burr and Frederic P. Stearns
continued as consulting engineers. R, J. Colony was reappointed
as consulting engineer to continue the special investigations of
cement and concrete begun in 1916. Consulting experts were
retained by the Board as in previous years to assist on special
problems: Professor Arthur H. Blanchard, of Columbia Uni-
versity, on highway construction, Professor Charles P. Berkey, of
Columbia TUniversity, on geology, Allen Hazen and George W.
Fuller on water purification, Edward P. York and Philip Sawyer,
consulting architects, Charles W, Leavitt, landscape engineering,
and Charles G. Young on hydraulic engineering in connection with
water-power claims. George W. Tillson, consulting engineer to the
Borough President, Brooklyn, also gave expert services on several
occasions in connection with the construetion and maintenance of
the Ashokan highways.

SCHOHARIE DEVELOPMENT

Surveys.—In November a start was made on placing taking line
monuments, defining the outside line of the property acquired in fee
by the City. At the end of the year 70 of these monuments were
set, They are built of concrete by the Board of Water Supply
forces and are 4 by 4 inches at top, 7V by 7 inches at bottom, and
4?2 inches long and generally set 6 inches or less out of the ground.

Surveys and maps were made showing topography and property
lines along Esopus creek from the outlet of the Shandaken tunmel
to Ashokan reservoir at Cold Brook.

For this work, 127,000 linear feet (24 miles) of measured
traverses, 46,700 linear feet (8.8 miles) of supplementary traverses,
and 194,000 linear feet (36.7 miles) of property traverses were
made; 8,200 acres were surveyed and mapped, including 1,300
acres showing the contours; and copies of 210 deeds were secured.

In making these surveys, measured traverses were made on each
side of the creek which served as a base for locating the edges of
the creek, the property lines adjacent to the creek, and stadia
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traverses run to locate other features of the properties having a
creek frontage. The contours were taken in the immediate vicin-
ity of the creek in view of possible creek improvements to accom-
modate the additional flows from Shandaken tunnel. Levels were
algo taken on high and low water marks and water surface at each
creek property at the same or similar normal flows by which the
edge of the creek was located.

In December, similar surveys were started on the properties
along the Schoharie creek from the Gilboa dam site to the Mohawk
river.

Copies of deeds, with the aid of the Bureaun of Claims, and mis-
cellaneous data were compiled and furnished the Bureau of Claims
for the use of the Corporation Counsel. Aid was also given the
Corporation Counsel regarding inspection of properties and secur-
ing special measurement of buildings.

The following table shows the totals of work done in connec-
tion with the surveys on the Schoharie work:

1917 To Dare
Linear Miles Linear Miles
Feet Fee

Traverse for topography . . . . .............. 18,000 3.0 516,000 97.7
Traverse forreal eatate. ..., ... . .......... 272,000 51.56 622,000 117.8
Traverse for highways. ................... 256,430 4.8 85,700 16.2
Highways cross-sectioned . . ., ............. 55,800 10.6 85,500 12.4
Highway profile . cc i peiiss s sisaansics is 44,400 8.4 600 15.1
Miscellaneous traverse. , . ................. 21,700 4.1 21,700 4.1
g L S 180 700
Topography mapped (standard)............ .., .., 4,900 wmcres
Propert or condemnstion mapped and

o T T T P L 2,073.9 acres 2,603. 4 acres
Total area covered by surveys of all kinds... 8,000 acres 13,300 acres

Real Estate—Work was completed on the real estate surveys
and maps for land for the Schoharie reservoir and the Shandaken
tunmnel,

Where the parcels are a part only of a property, tracings were
made showing the entire property.

Cemetery maps are being prepared indicating the individual
burials as an aid in removals.

Real Estate Maps for Schoharie Section 1 (prepared in 1916)
were adopted by the Board of Estimate and Apportionment on
January 12; these maps were filed in Ulster and Greene counties
on January 26 and in Delaware and Schoharie counties on January
31. Real estate maps for Schoharie Section 2 were prepared, ap-
proved by the Board of Water Supply on March 6 and by the
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ASHOKAN RESERVOIR—Ashokan Lower gate-chamber, looking east.
operated by water-turbine, in right foreground, The current produced is utilized for local pur
(not seen) is capable of handling the heaviest pieces in the building. Various machine tools provide for local repair work

Note electrically-driven valve

poses. The overhead traveling crane

-stands and one of two vertical generators
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Roard of Estimate and Apportionment on March 16, and filed
in Schoharie county on March 19, This section consisted of a
title sheet, index map and five maps showing 62 parcels
amounting to 378 acres. Sections 1 and 2 were advertised together
and one appraigal commission was appointed on May 21 ; the oaths
of the cobmmissioners of appraisal were filed on May 25, at which
time the City became vested with the title to the real estate in
these two sections.

Maps were also prepared for,Schoharie Section 3 comprising the
balance of real estate (111 parcels,—1,688 acres) necessary for the
Schoharie reservoir. These maps were approved by the Board of
Water Supply on May 1 and by the Board of Estimate and
Apportionment on May 18 and were filed in Greene county on
May 26, Delaware county on May 28 and Schoharie county
on May 29. This section consisted of a title sheet, index map
and 15 maps. A supplementary sheet of Schoharie Section 3 was
prepared, approved by the Board of Water Supply on July 10 and
by the Board of Estimate and Apportionment on July 19 and
filed in Schoharie county on July 30. This sheet showed three
parcels covering 7.87 acres of real estate to be acquired for sub-
gtituted highways. Section 3 and the supplementary sheet were
advertised together and the commigsioners of appraisal were ap-
pointed on November 15 and filed their oaths on November 24,
at which time the City became vested with the title to the real
estate in this section. '

The Schoharie highway maps were prepared, approved by the
Board of Water Supply on September 18 and by the Board of
Estimate and Apportionment on October 5. These maps were
filed in Greene county on October 11 and in Delaware and Scho-
harie counties on October 13. This section was not advertised
but reference was made to it in the deseription and approval
asked for in the petition for Schoharie Section 3. These maps
called for the abandonment of about 23 miles of roads and for
the substitution therefor of 12 miles of new roads.

Borings.—Under Agreements 101, 108 and 110 the subsurface
investigations along the Shandaken tunnel were completed and
more detailed borings were made in connection with the develop-
ment of the plans for the Gilboa dam. A number of wash borings
and festpits were also made by forces of the Board.

Contract 203 —Drawings and specifications for Contract 203,
for the construction of the Gilboa dam and appurtenances were
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completed, the contract document approved as to form by the Cor-
poration Counsel and the contract pamphlets printed. This dam
is located in the Town of Gilboa, Schoharie county, about four
_ miles northeast of the Grand Gorge station of the Ulster and Dela-
ware railroad.

The dam is to be of two distinct types, an overfall masonry
portion about 1,300 feet long and 160 feet high and an earth em-
bankment section about 1,000 feet long. The masonry seetion is to
be of concrete into which stones may be embedded in the sizes and
proportions which may be found practicable. The overfall section
is designed with steps on the down-stream side for the purpose of
breaking up and safely conducting the overflowing water down the
face of the dam to the Spillway channel below. All exposed sur-
faces are to be of selected native sandstone with mortar joints.
The earth portion of the dam is of conventional design with ma-
sonry core-wall.

The Spillway channel along the toe of the dam which will
discharge waste waters into Schoharie creek below is about 80 feet
wide at the upper end and 300 feet at the lower; the rock bottom
slopes rather steeply and will be protected where necessary with
masonry and substantial paving. The side of the channel away
from the dam will be defined by a masonry retaining-wall.

The contract includes also the construction of about three miles
of highways which must be completed before active operations on
the dam can begin.

Contract 200, for the Shandaken tunnel, was awarded Novem-
ber 9, 1917, to The Degnon Contracting Company of New York
City at their bid price of $12,138,738 based upon contract quanti-
ties and unit prices. This was the lowest of three bids received.
As this is an unusually long tunnel it was considered advisable
to divide the work into two parts upon which intending contrae-
tors might also hid separately ; but the low bid for the entire tunnel
was less than the sum of the separate bids received. The Shan-
daken tunnel, a little over 18 miles in length from inlet to outlet,
will serve to convey water from the Schoharie reservoir beneath the
intervening mountains to the upper reaches of Esopus creek,
whence the water will flow along this natural channel a distance
of about 11 miles into the Ashokan reservoir. The main parts
of the contract comprise the intake works, the tunnel and the
downtake works. The intake works consist of an Intake channel
and Intake chamber with superstructure and an Intake shaft.
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The chamber is built into the rock and houses eight 3-foot by 7-
foot sluice-gates set radially in the wall of the central well or
extension of the Intake shaft. The superstructure is of substantial
and permanent character having a slate roof, rubble walls of native
bluestone, reinforced-concrete floors, steel roof trusses and steel
framing for the crane over the Intake shaft. The superstructure
has two wings, providing living quarters, garage, office, machine-
shop and storerooms. The Intake shaft is 14 feet in diameter,
except where constricted near the top by a Venturi meter,

The tunnel is in rock except for about 350 feet in earth near
the outlet. The waterway section is of horseshoe shape, 11 feet
6 inches high by 10 feet 3 inches wide. There are 7 shafts which
will be permanent in order to provide ready access to the tunnel.
Each shaft is 14 feet in diameter. Small superstructures will cap
each shaft and guarded openings in the floor and walls will provide
for air movements in the tunnel. The tunnel is depressed between
the Intake shaft and Shaft 1 in order to pass in rock of good quality
below the gorge of the Bear Kill.

The outlet works consist of about 500 feet of aqueduct of the
cut-and-cover type, an Outlet chamber and an open Outlet channel.
The cut-and-cover aqueduct is of horseshoe shape, 11 feet 6 inches
high by 10 feet 3 inches wide. Near the lower end it becomes
a reinforced-concrete waterway 11 feet 6 inches in diameter with
a fall of 1614 feet, providing a water seal for the tunnel outlet.
The Outlet chamber is an open flaring structure whose invert
slopes upward to the channel invert. The channel has masonry
side walls and local stone paving. A steel girder bridge carries the
highway over the channel. Conerete masonry is used throughout
except for the superstructures, which are of local bluestone.

ESOPUS DEVELOPMENT

Equipment for a chemical and bacteriological laboratory at the
Ashokan reservoir was secured and, by the end of the year, the
work of installation was practically completed.

Contract 193, for modifications of the Ashokan Spillway chan-
nel, wag progressed.

Preliminary studies for the location of the second pipe-line
across The Narrows were continued and soundings were made
along tentative lines between Brooklyn and Staten Island.

Progress on the design of the Fastview filtration plant was con-
tinued and all of the main features of the work determined upon.
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Preliminary investigations looking toward the landscape treat-
ment of the area below the Kensico dam were made.

During the year there were added to the hydraulic information,
arranged as an aid to operation and for purposes of record, capacity
dingraws of the Ashokan, Kensico, Hill View and Silver Lake res-
ervoirs; also, a diagram of the discharge capacity of the gates in
Kensico Influent chamber, and a set of capacity diagrams for the
Ashokan aerator.

Drawings were prepared, completely detailing a wooden flume
and support for the temporary, quick repair of a possible break in
the aqueduct, and all necessary material therefor was made avail-
able. In this connection, there was also prepared and filed for
ready reference, a list of tools available and needed for such
emergency use.

Record Drawings—The standard aqueduct drawings for the
Kensieo and White Plains divisions of the Southern Aqueduct de-
partment and the Manhattan division of the City Aqueduct depart-
ment were completed. Those of the Bronx and the Conduit and
Reservoir divisions of the City Aqueduct department were well
advanced. Considerable progress was made on record drawings
arranged with particular reference to the information requirements
of those engaged in operating the works. The character of these
drawings is suited to the display of reproductions of them upon
the chamber walls. Of these operating drawings, eight covering
steel-pipe siphon chambers were completed, and four of pressure-
tunnel drainage shafts and chambers were well advanced.

There were completed 66 record drawings, including the com-
plete aqueduct set from the Ashokan reservoir to Hunters Brook
siphon. The aqueduct drawings from Hunters Brook siphon to
Hill View reservoir are nearly completed, and those for the City
tunnel and conduits are well under way.

Operation Drawings—Operation drawings for the Fort Hill,
Kensico and Elmsford North and South Siphon chambers, and the
Sprout Brook and Bryn Mawr North Siphon chambers were com-
pleted. The operation drawing for the City Tunnel riser-valve
control was completed. Other drawings under way comprise both
chambers of the Esopus and Foundry Brook siphons, the Drain-
age chambers at Shaft 21 of the City tunnel and the west shaft of
the Hudson as well as the Croton Downtake chamber, the Croton
Drainage plant and the refill operations at the Rondont and Wall-
kill Drainage chambers.
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CATSKILL AQUEDUCT—Wallkill full-capacity blow-off chamber, showing the four 54-inch hydraulically-operated gate-valves connecting the
Catskill aqueduct to the Wallkill Blow-off channel
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City Tunnel Location.—Surveys of the location of the center
line of the City tunnel, as built, were continued. Monuments were
get along the line where it passes through City parks. Bench-levels
were Tun to each shaft chamber and bench-marks established.

General Up-Keep Work.—A float well was placed in the Down-
take shaft at the Hill View reservoir. Float-well pipes and a
Venturi meter recorder were installed at the Kensico Screen
chamber and at the Pleasantville coagulating plant.

The engineering and labor forces were also engaged at various
times during the year on monumenting the aqueduct and taking
lines, on stadia surveys, on the field location of the City’s tele-
phone line and the Edison power line. Reclassification of office
records and stenciling of final stations on structures in the Croton,
Kensico and White Plains divisions were also done.

During the year Ross regulating valves were installed in the
chambers of the City tunnel. The operation of the pumping
equipment at Shaft 11 was carried on by forces of the Board, and
upon the completion of this work it was dismantled, removed, re-
assembled and operated at Shaft 21.

Real Estate.—Maps showing real estate at Storm King to be
acquired by the City from the New York Central Railroad Com-
pany were approved by the Board of Water Supply on October 2,
and together with an optional agreement from the railroad company
were approved by the Board of Estimate and Apportionment on
November 9. These maps showed 4 fee parcels (6.08 acres) and
2 easement parcels (0.31 acre) and were filed in Dutchess and
Putnam counties on November 22. A proposed form of deed from
the railroad company conveying the property referred to in the
optional agreement and shown on the maps is in the hands of
the Corporation Counsel for approval as to form.

The following parcels of real estate were turned over to the
Commissioners of the Sinking Fund for disposal:

Parcel 311-B, Northern Aqueduct department, was turned over
on November 13, and sold on December 31 for $575.

Parcels 107 and 108, City Aqueduct department, which were
turned over prior to 1917, were sold on March 23 for $35,000.

Parcel 912-B, Southern Aqueduct department, was turned over
on September 21. The offer made for this property was not ac-
cepted and it still remains in the hands of the Comimissioners of
the Sinking Fund.
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CATSKILL AQUEDUCT—Wallkill North cut-and-cover aqueduct, looking north toward South portal of Bonticou tunnel; completed backfilling
over aqueduct in Freer cut
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Parcels 450 and 451, Southern Aqueduct department, turned
over prior to 1917, were sold on November 21 for $2,000.

Parcels 1016-A, 1016-B, 1016-C, 1016-D and 1017, South-
ern Aqueduct department, were turned over on April 2 and sold
on June 29 for $4,000 to the County of Westchester and an agree-
ment was entered into with the county giving it permission to
use Parcel 1016-E.

In connection with taxes and assessments, the school district
lines and a table showing the assessable property by school dis-
tricts have been shown on the tax maps of the Northern Aqueduct
and Southern Aqueduct departments in towns where there was a
question as to the tax and a possibility of certiorari proceedings.
A personal examination of the assessment roll and a comparison
of the assessment to the City and the abutting owners were made
for the Towns of Mount Pleasant, Cortlandt, North Castle, Har-
rison, New Castle, Yorktown and Greenburg and the Villages of
Elmsford, Nelsonville and Pleasantville,

Hearings of the Kensico highway commission and the Com-
mission on Damages at Hill View were attended by representatives
of the Engineering bureau and maps were prepared and data fur-
nished to the counsel for the City.

Coniracts 185 and 186, for furnishing the necessary cement for
grouting and for the required borings at the Woodstock and Glen-
ford dikes of the Ashokan reservoir were awarded during May,
1917, to the Alsen’s American Portland Cement Works, of New
York City, and Sprague & Henwood, Inc., of Scranton, Pa. Dur-
ing the year all of the borings called for under Contract 186 were
completed and practically all of the cement needed under Contract
185 was delivered.

Contract 9.—Empire Engineering Co., Inc., of New York
City, contractor. This contract, covering the construction of the
Kensico dam and appurtenant works, was practically completed
during the year.

Contract 95, for traveling-crane equipment in the structures at
the Ashokan, Kensico and Hill View reservoirs, was carried on
to substantial completion by the Lord Electric Co., of New York
City.

Contract 89.—This contract, for the construction of the Silver
Lake reservoir and part of the Richmond conduit, being carried
on by the Beaver Engineering and Contracting Co., of New York
City, was completed.
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Contract 99, Merritt & Chapman Derrick & Wrecking Co., of
New York City, contractor, for 36-inch flexible-jointed pipe across
The Narrows, was completed early in the year.

Contract 120, for the construction of the two superstructures
for the Hudson and Croton Lake Drainage chambers, A. L.
Guidone & Son, Ine., of New York City, contractor, was advanced
during the year. The masonry of the Hudson chamber was com-
pleted and much of the fabricated material was delivered. The
Croton Lake superstructure was erected and substantially com-
pleted by the end of the year.

Contract 123.—This contract covers the construction of 6 super-
structures at the Kensico Influent, Upper and Lower Effluent and
Screen chambers, and at the Kensico siphon. The contractor is
Frederic W. Burnham, of New York City. Work under this con-
tract was delayed through financial difficulties encountered by
the contractor. The work is being finished by the lienors and at
the end of the year was well advanced.

Contract 124—This contract, covering the construction of the
superstructures at the Ashokan reservoir and at the Esopus and
Tongore siphons, was completed on August 2.

Contract 128, for the construction of 2 superstructures at the
Hill View reservoir, was continued by William H. Egan, of New
York City, the contractor. Financial difficulties met by the con-
tractor led to delay, but by the end of the year work was again
resumed.

Contract 129, for the completion of the superstructure at Shaft
21 of the City tunnel, was awarded on July 24, 1917, to John T.
Brady & Company, of New York City, and some progress was made
before the end of the year.

Contract 144, for the erection of 2 superstructures at the Sil-
ver Lake reservoir, was completed by the P. T. Cox Contracting
Co., Inc.,, of New York City.

Contract 145 covers the roofing with concrete tiles of the
varions superstructures along the Catskill aqueduct. During the
year work was completed at the Kensico Influent and Upper
Effluent chambers, at Kensico Siphon chamber, and at the Croton
Gaging chamber. Some work was also done at the Hill View
Reservoir chambers,
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Contract 147, for riser-valve control apparatus, was continued
by L. K. Comstock & Co., Inc., of New York City, and practically
completed by the end of the year.

Contract 151.—Work for the year under this contract, the State
Highway Construction Co., of Beacon, N, Y., contractor, was con-
fined to complying with the contract provisions for the maintenance
of paving placed during previous years.

Contract 152, for surfacing with brick and macadam parts of
the highways about the Ashokan reservoir was completed in 1916.
During the past year such repairs as were called for under the
maintenance provisions of the contract were made.

Contract 156.—This contract, for furnishing and planting tree
transplants at the Ashokan and Kensico reservoirs, The North-
Eastern Forestry Company and Franklin Forestry Company, of
Cheshire, Conn., contractors, was completed. A summary of the

work done under this contract is shown in the tables on pages
82 and 83.

Contract 159.—Pleasantville coagulating plant, Guarantee Con-
struction Co., of New York City, contractor, was completed and
finally tested during April, 1917.

Contract 161, covering the furnishing, delivering and installing
of operating equipment for valves and sluice-gates at the Ashokan,
Kensico, Hill View and Silver Lake reservoirs, was completed on
February 9, 1917 Lord Electric Co., of New York City, contractor.

Contract 164, for installing steam-heating systems in the
Ashokan and Kensico gate-chambers, was entirely completed during
the year. The contractor was L. F. Bannon Plumbing, Heating
and Contracting Co., of Kingston, N. Y.

Contract 168, for furnishing, delivering and installing electric
lighting apparatus at the Ashokan, Kensico, Hill View and Silver
Lake reservoirs and in the superstructures along the aqueduct, was
awarded on May 1, 1917, to the Lord Electric Co., of New York
City. By the end of the year the work under this contract was well
advanced.

Contract 170.—This contract, for furnishing and placing copper
lining in the City tunnel near Shaft 18, was entirely completed
during the year by the contractors, Lupfer and Remick, of Buffalo,
N. X;

Contract 174, for furnishing, delivering and installing riser-
valve control mechanisms at the shafts of the City tunnel, was car-
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ried on by the contractor, Charles Meads & Co., of New York City.
At the end of the year it had been well advanced.

Contract 176, covering fences around the Hill View and Silver
Lake reservoirs, was awarded on April 17, 1917, to Lupfer and
Remick, of Buffalo, N. Y., and by the end of the year fair progress
had been made.

Conitract 178, covering grouting a portion of the Eastview tun-
nel, was completed on January 29, 1917, by the contractor, William
Heyman, of Jersey City, N. J.

Contract 179, for brick surfacing of the East Hill drive at the
Kensico dam was awarded on July 12, 1917, to the Empire Engi-
neering Co., Inc., of New York City. This work was completed on
November 5, 1917.

Contract 180, for maintenance buildings located along the line
of the Catskill aqueduct, covered the erection of various buildings
and the remodeling of existing buildings for the use of the mainte-
nance force. By the end of the year most of the work to be done
under this contract, which was awarded in three parts, was com-
pleted.

Contract 181, for furnishing and delivering a portable steel
building for use at Shaft 11, was awarded to John T. Brady & Com-
j)any, of New York City, on August 8, 191%7. This contract also
covered the construction of a storage building in the yard of the
Department of Water Supply, Gas and Electricity, at Fifth avenue
and 140th street, for storage of the portable steel building and un-
watering equipment. Field work has begun on August 22, and at
the close of the year some progress had been made.

Contract 182, for applying surface treatment to the water-
bound macadam pavements at Ashokan reservoir, was awarded
April 10, 1917, and completed October 20, 1917, The contractor
was the State Ilighway Construction Co. of Beacon, N. Y.

Contract 184, covering the placing of a brick pavement laid in
tar and mastic on the concrete bottom of the Kensico aerator, was
awarded on July 12, 1917, to the Henry E. Fox Construction Co.,
of New York City. At the end of the year 62 per cent. of the
work had been completed.

Contract 188.—This contract, for furnishing and delivering gate
and pressure-regulating valves for the City tunnel, was awarded to
the Coffin Valve Company, of Boston, Mass., on August 8, 1917,
and by the end of the year fair progress had been made.
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Contract 189, for the construction of maintenance buildings at
the Silver Lake reservoir, was awarded on October 30, 1917, to
Karlsson Bros., of Tompkinsville, Staten Island, N. Y.

Contract AH.—Under this contract liquid chlorine was fur-
nished by the Electro Bleaching Gas Co., of New York City.

Agreement 107.—The delivery of material and the erection of
a storage building at the Ashokan Screen chamber was completed
early in the year by Charles Meads & Co., of New York City.

Agreement 109, for sinking wash borings in Madison Square
park and vicinity, was completed on March 27 by Edward A. Clark,
of New York City,

Miscellaneous Work at the Ashokan Reservoir—Among much
other work in the vicinity of the Ashokan reservoir are to be
mentioned: The placing of flashboards on the Dividing weir
and on the Spillway; the installation of a Venturi meter reg-
istering apparatus in the Ashokan Gaging chamber; and the build-
ing of an air-vent in the aqueduct just north of the Venturi meter,
The slope paving of the Main dam, injured during the winter by
the unusual wave action, was repaired, thermophone readings were
continued at the Spillway bridge, color and turbidity determinations
were made of daily samples from the East and West basins, and
water samples were collected weekly from about 30 points around
the reservoir and on the watershed, these samples being forwarded
for examination to the Mt. Prospect laboratory of the Department
of Water Supply, Gas and FElectricity. The overhauling, refitting
and adjusting of the 48-inch control valves were completed, and a
short section of steel pipe was installed downstream from one of
the low-level control valves, and machine tools were erected in the
Lower gate-chamber.

Grouting Woodstock and Glenford dikes—The work of grout-
ing at the Woodstock and Glenford dikes, in order to reduce the
seepage, was actively prosecuted during the year, and including
that previously done, 12,913 barrels of cement have been used. The
maximum amount of cement taken by one hole is 508 bags, the
average being generally 50. The results obtained were satisfactory
and the seepage was perceptibly reduced.

Liquid Chlorine Apparatus at the Kensico Screen Chamber.—
Apparatus and equipment for the application of liquid chlorine
for sterilization pnrposes were installed at the Kensico Sereen cham-
ber by Wallace & Tiernan Company. This apparatus consists of 4
manually controlled units, so arranged that they may be operated
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singly or in combination and have a capacity of supplying gas for
any quantity up to 1,200 pounds per day.

Highways.—A number of roadway culverts around the Ashokan
reservoir were found to have been damaged by frost action dur-
ing the preceding winter and steps were taken so as to remedy these
conditions and prevent further injury. A large number of boulders
were algo removed from beneath the subgrade of the highways, it
having been found that alternating frost action caused them to be
raised vertically and to result in very decided roughness of the
pavement surface,

Repairs to Hudson Drainage Shaft.—During 1916, conditions
of leakage east of the Hudson river led to repairs in the Breakneck
pressure tunnel and in the Hudson Drainage shaft as noted in the
last annual report. Briefly, these repairs in the pressure tunnel
consisted of calking the cracks in the lining with lead, drilling
holes about 10 feet into the surrounding rock and grouting with
thin grout under high pressure. In the shaft these operations
were to be supplemented by the placing of a short stretch (60 feet)
of copper lining from 0.053 inch to 0.064 inch thick. At the end
of 1916 all of this work except the installation of the copper lining
in the shaft had been accomplished with satisfactory results as far
as inward leakage was concerned.

The work of repairs in the ITudson Drainage shaflt was con-
tinued on a three-shift basis, The placing of anchor rings in
grooves cut in the shaft lining at Elevations —338 and —398 was
in progress. The steel angle rings which had been furnished bent
to true circles required some shaping to fit the periphery of the
ghaft. By January 8 the anchor rings and all bolt anchors for fast-
ening the copper lining and wooden guides to the shaft walls had
been set. The removal of concrete guides was then begun.

The float guides were removed together from the top down-
ward. Sections of oak guide approximately 10 feet in length were
installed as the removal of concrete progressed. Pumping was con-
ducted so as to keep the steel pipe guides engaged throughout the
operation. Work on the float guides was completed January 14.
Strips of copper lining about 44 inches in width were next placed
under the wooden guides. This required rehandling all of the tim-
ber guides as the copper was placed in lengths of two sheets (ahout
20 feet).

The copper lining under the float guides was completed January
20. Copper sheets were then made up into strips of full length,
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(60 feet) and lowered into the shaft. The horizontal joints were
lap riveted and sweated with pure tin solder. The vertical joints
were flanged outward in a bend of 1-inch radins. The edges of
the sheets when in place projected 2 inches from the wall of the
ghaft. These joints provided the expansion which the pressure in
the shaft would require. Alternate sheets were punched for ver-
tical joint riveting before being placed and the adjacent sheet was
punched in place, The rivets were 14-inch copper and were spaced
on 1-inch centers,

While the operations of lining the east side of the shaft were
in progress the concrete cage guides were removed, oak guides were
substituted and copper sheets placed under them. Work on the east
half was carried on from a platform suspended from the roof of the
superstructure over the shaft and in the west half from a wooden
double-deck eage which was built for the purpose, the steel cage
having been removed from the shaft. The completed lining con-
sisted of 17 vertical strips of copper of various widths, none over
44 inches.  Riveting was finished February 4 and part of the ver-
tical joints were also sweated with solder. The work of solder-
ing was difficult and it was not until February 10 that the lining
was finished.

Nine 2-inch flap check-valves were placed in the copper-lining
opening into the shaft close to the hottom anchor-ring to provide
relief from external pressure when there is a decrease of internal
pressure as when the shaft may be unwatered. Upon the comple-
tion of the work the total discharge from these valves was only
0.44 gallon per minnte, The flow from Breakneck pressure tunnel
did not exceed 2 gallons per minute. A reduction of inflow of
probably 250 gallons per minute resulted from the repair work.

Moodna-udson-Breakneck Pressure Tunnel—At the beginning
of the year the pumps were heing operated in parallel an average
of about 35 hours per week to keep the surface of the water in the
Hudson pressure tunnel between Elevations —612 and —630 while
the work of repairs in the shaft was carried on. While work pro-
ceeded on cutting out concrete float guides, their replacement by
wooden guides and the placing of copper lining under them, pump-
ing was required at more frequent periods.  After February 8
pumping was discontinued, there being sufficient capacity in the
Moodna supplementary tunnel to take care of the inflow until
repairs were finished. The inflow measured 306 gallons per min-
ute at an clevation just above the supplementary tunnel,
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Water was admitted to the tunnel at the Downtake shaft from
storage back of Washington Square siphon gates on February 10
to hasten the filling of the tunnel. On the afternoon of February
11, just after the tunnel had filled to the top of Shaft 7-A, a surge
occurred which drove pipe No. 12 (then in line) against the roof
beams of the temporary superstructure. An overflow into Break-
neck tunnel prevented the swamping of the float. Some damage
was done to switchboard apparatus by a fire which started from a
short cireuit caused by water from the discharge line, the pumps
having been started to aid in keeping the water-level down in the
shaft. The shaft covers were placed and bolts stressed by Feb-
ruary 16.

After sufficient time had elapsed for tests of the tightness of the
aqueduct the unwatering plant was dismantled and ghipped to Wall-
kill pressure tunnel.

Walkill Pressure Tunnel—The machinery arrived at Forest
Glen, N. Y., on April 5 and hauling to the Drainage chamber was
immediately begun,

The float was placed in the shaft on April 19. Installation
was carried on by an average force of 8 men and the master ma-
chinigt, working one shift. Considerable work was required which
would be unmnecessary at a future unwatering on account of this
being the primary installation in this superstructure.

The plant was ready for operation and pumping was begun May
10 at 10 A. m. By six o’clock that evening the Drainage shaft had
been unwatered. The end shafts had been unwatered with the
Drainage shaft until the tunnel level was reached ; then the 16-inch
stop-valve was closed thus shutting off the tunnel from the shaft
and the Drainage shaft itself emptied. Water was then supplied to
the pumps through the 10-inch valve.

Motor No. 2 went out of commission on the first day of pump-
ing due to excessive sparking, and the upper thrust-bearing ran
hot. It was not until 5 p. a. May 18 that this motor was put into
service, after which both pumps were continuounsly operated 16
hours per day, work being on a two-shift basis. The tunnel was
empty at 4.15 A. M. May 24, an extra shift being employed to com-
plete the work. The unwatering was done in less than 14 days
elapsed time or in 317.63 pump-hours. The average net discharge
was 1,563 gallons per minute per pump. The inflow in the tunnel
with the tunnel empty measured 104 gallons per minute, probably
two-thirds of which oceurred in the vieinity of the tunnel bhetween
Shafts 4 and 5.
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The 16-inch bronze stop-valve was removed to make way for
a new valve having a greater discharge opening.

The tunnel was filled to the blow-off elevation on May 28 and
the float was raised to the top of the Drainage shaft by means of
the refill valve.

After this unwatering the force was decreased and the men who
remained were employed variously over the whole department.
Wallkill Drainage chamber was maintained as a general headquar-
ters until late in the year. Here some of the force were continnously
employed in thoroughly overhauling the pumping machinery, This
plant had experienced a very extended operation from the fall of
1914 to the end of May, 1917, and while repairs were made as
required to keep the pumps in operating condition a material dete-
rioration of many parts due to wear and tear had occurred.

Reservoir Storage and Water Delivered lo Aqueduct.—At the
beginning of 1917 both basins of Ashokan reservoir were full, rep-
resenting an available storage of 127,900 million gallons, the eleva-
tion of the West Basin on January 1 being 590.15, and of the East
basin, 587.26, the latter representing a depth of about 2 inches
over the Spillway crest.

During the year water was delivered through the Catskill aque-
duct in the following monthly totals:

MILLION

MORTEL GALLONS
JRBUEEY wiinsvaiowiinueisvemssnlhdgds 43
FRUPIRER | - 5o 2% 0 golsla e s la i o g 5iam 4,388
FIRTOH v ogmds apeawh vt Lok s ar i inwhs 11,023
RIUL 2255 2300 i The Sa bt R AR P + 9,185
1 AT TR PR D P UL+ LSO 3,904
P LR e R K AR AP VIRPY R AT ST 11,247
RPN 0208 5 282 bR ARG Ao RS EE RS G0 11,267
BARPORE - i o s sinaliinpsnbaishgaionssian s 11,662
PROIRATIIRIT o rova ol wratalralyoy o L2 5 s i ratang 10,849
0 T A RN N e A L e o Ve B 11,629
NOTHROEY S - & ~toi s b0 k06 B baiiviiing 11,249
Tacatmbor« o i mraws aweshan biebasaks 2 11,708
TOEY TOT"FORTL S <o bnv s bishiegnsiars 108,154

e ———— e - ———
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The average daily rate passing into the aqueduct under normal
operating conditions ranged between 375 and 377 million gallons.
The draft was generally from the West basin, but occasionally water
was drawn from the East basin in order to facilitate repair work
at Woodstock and Glenford dikes, or because of ohjectionable
organisms in the West basin.

Water was wasted over the Spillway during the following pe-
riods: January 1 to February 21; March 26 to June 25; and June
27 to July 5.

At the end of the year the West basin stood at Elevation
574.11, and the East basin at 575.31, the available storage in both
basins being 94,323 million gallong, a reduction during the year
of 33,517 million gallons.

Use of Aqueduct—On February 16, immediately after com-
pletion of repairs to Breakneck pressure tunnel and Hudson Drain-
age shaft, the aqueduct was put in commission and continued to
deliver water to Kensico reservoir at a daily rate ranging up to
378 million gallons daily to the end of the year, excepting when
brief shut-downs were made in July, for the purpose of conducting
hydrostatic tests of pressure tunnels, and for a period in May
when unwatering of Wallkill pressure tunnel was in progress. The
total amount of water passing south from Ashokan reservoir to
July 31 inclusive, as recorded by the Ashokan meter, was 51,057
million gallons. From August 1 to December 31, inclusive, the
total was 57,097 million gallons, or a total for the year of 108,154
million gallons. The maximum depth recorded in the agqueduct
between Ashokan and Kensico reservoirs was about 16.50 feet at
the North chamber of Sprout Brook siphon. Depths at the north
chambers of several steel-pipe siphons were recorded, and these,
when compared with records of previous years, appeared to indicate
a slight increase in fouling. Wooden shutters to a hight of about
6 feet were maintained in the uptake chambers of Rondout, Wall-
kill and Moodna-Hudson-Breakneck pressure tunnels. These shut-
ters apparently have a good effect in reducing surge.

Water Temperatures in the Kensico Reservoir—The following
table shows the water temperatures in the Kensico reservoir in
degrees Fahrenheit :
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KENSICO DAM—The East pylon and cascade basin showing details of the architectural
design and the rugged character of the stonework in keeping
with the massiveness of the structure
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WATER TEMPERATURES IN KENSICO RESERVOIR
IN DEGREES FAHRENHEIT

Busrace ELEvATION AND Dars
Derra " 347.0 345.0 355.0 356.5 350.5 350.0 348.8 350.6

Feer on on on on on on on on
Jan, 30 Feb, 27 Apr.4 May3d Jun. 12 Jul. 13 Aug.25 Nov, 14

0.5.. 37.8 33.2 39 .5 45.3 66.3 71.6 76.8 49.0

1 R T 39.3 35.6 30.1 45 .3 64.2 71.5 76.6
100 v aiaanan a7.4 35.6 30.1 45.3 63.7 67.0 75.6 40.0
AR Wacsass diis 37.3 35.6 38.9 45.4 61.9 62.6 69.3
T T 37.3 35.6 38.9 45 4 56.8 61.5 65.3 49 .0
- SO SO 37.3 38.8 45.4 55.9 60.5 64.0
-1 Y T e 37.3 35.6 38.8 45.5 54 .8 60.1 63.3 49.0
- W R 45.5 53.8 59.2 62.5
40.0. . 37.7 35.6 38 .8 45 B 52.7 57.6 61.7 49.0
4585 c i 45 .8 51.8 55.8 60.5
| PR 37.8 35.8 38.8 45 8 50.1 53.8 50.1 49.0
LA TR 40.3 51.7 55.4
1) R fees a7 .8 35.6 38 8 44 9 48 1 49.0 52.0 49.0
BE. . .cwuanimamn 40 .8 48.1 49 .0
y o | X | (S0 37.9 35.6 38.8 44.5 46.1 47.6 48.9
IO vva ainrs arey 45.7
B aiosa s i 38.1 35.9 38.8 44 .0 45.6 45.8 48.5
T RS 38.1 36.1 43.2 45.3 45.3 48.0
IOB: O e5 s winanis 38.1 36.3 38.7 43.1 45.0 45.3 47.7
5 i 21, CORPON IRy 38.1 36.5 38.7 41.6 45.0 45.0 47 .4
120.0 38.3 36.7 38.7 41.4 45.0 45.0 46.2
RO+ o cuvieinie 36.9 38.7 41.5 4.9 45.0 45.4
1808 .0 s p55 000 3a8.7 41.6 44 8
7V, RGN 38.7 41.6 4.7 e >y
e U1 TG 3.8 35.7 38.8 43.8 49.9 55.2 48.2

* Represents average of 10-foot intervals

Operation of Oity Tunnel.—Daily readings were taken and rec-
ords kept of the elevation of water in Hill View and Silver Lake
reservoirs, and the quantity of water passing the full-capacity Ven-
turi meter in the tunnel at Shaft 2. Records were also taken of
the quantity of water fed from the tunnel to the distribution system
of the City from the shaft connection lines and to the Silver Lake
reservoir until August 1, when the Department of Water Supply,
Gas and Electricity assumed control.

The unwatering of the section of the tunnel draining to Shaft
11 was completed on January 6. This section of the tunnel was
then given what cleaning was found necessary and final inspection
of the tunnel was made. Water was again admitted to this section
on January 15, and the water allowed to rise to the elevation of
Jerome Park reservoir, preparatory to feeding water to Brooklyn
during repairs to Hill View Downtake shaft. Up to this time on
account of a shortage of water in Brooklyn, the section of tunnel
south of Shaft 18 was used as soon as the work of installing copper
lining was completed, to carry Croton water to Brooklyn by way
of the 20-inch connection line to the distribution system at this
shaft, This delivery was begun December 27, 1916, the average
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flow being from 17 to 24 million gallons daily, and on January 6,
was suspended temporarily to permit of hydrostatic test on the sec-
tion of tunnel south of Shaft 18 in which copper lining was placed.
The test and work appurtenant to this section of the tunnel were
completed sufficiently on January 18 to permit delivery of Croton
water from Jerome Park reservoir to Brooklyn at the rate of 40
million gallons daily until January 22, when Catskill water was
again supplied to the Manhattan and Bronx services and for the
first time to the Brooklyn services; the draft from Hill View res-
ervoir being at the rate of 110 million gallons daily; 20 million
gallons daily going to the Bronx services, 25 million gallons daily
to the Manhattan services and the remainder to Brooklyn.

The average daily flow in the tunmel from the time it was
placed in service until taken over by the Department of Water
Supply, Gas and Electricity was over 300 million gallons—distrib-
uted to the boroughs as follows: The Bronx, 50 million gallons
daily; Manhattan, 90 million gallons daily; Brooklyn and Queens,
150 million gallons daily ; and Richmond, 12 million gallons daily.
At the end of the year the flow from Hill View reservoir to the
City distribution system was at the rate of about 460 million gal-
lons daily, 240 million gallons daily of which was carried to Brook-
Iyn, this latter amount being distributed about as follows: 30 mil-
lion gallons daily to Quecns, 14 million gallons daily to Richmond
and 196 million gallons daily to Brooklyn. The large increase in
consumption of water may be accounted for by the extreme winter
weather. It should be noted, however, that the daily consumption
of Brooklyn borongh exceeded by a considerable quantity the min-
imum vield of the Ridgewood system watersheds, namely, 140 mil-
lion gallons daily.

Leakage in Riser in Shaft 17 of City Tunnel—On December
11 a considerable quantity of water was discovered flowing from
several points in Bryant park and in the snbway in the vicinity of
Shaft 17 chamber. Upon investigation this water was discovered
to be coming from the shaflt above the riser valves, When these
valves were closed the leakage ceased.

Filling Silver Lake Reservoir—Preparation for filling Silver
Lake reservoir having been completed on January 27, Catskill
witer at this time was permitted for the first time to flow into
the reservoir; the maximum flow into the reservoir at the begin-
ning being at the rate of 29 million gallons daily. The flow, how-
ever, was throttled at the reservoir to raise the hydranlic gradient
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to permit a flow of water to the Clove pumping-station, From
this station it was pumped to the higher services of Richmond
borough, Operation in this way was continued and the reservoir
was filled to flow line (Elevation 228), on February 20. On Feb-
ruary 25, flashboards having been placed on the overflow weirs,
the flow line was raised to Elevation 229. The valves to the res-
ervoir were then closed and obgervation begun and records kept
on leakages from the reservoir.

COMPUTED AVAILABLE CAPACITY OF SILVER LAKE RESERVOIR

Caraciry 1IN Miruiow GALLONS

ELEvATION - A - Toran
Boarp or Warer SveeLy DaTom South Basin  North Basin
BRRE X ius s L iy e R b B SRS & 55 270.2 167.9 438.1
U1 S X AN SO NN JNEE TR R 281.2 174.7 455.9
B0 inis o0 o B RGTE Ba ¥ By D el e )l ot 202 4 181.6 474 .0

During the filling of the reservoir it was noted that the loss
of head through the Narrows pipe-line (that is, the section of pipe-
line between the Venturi meter on either shore consisting of 9,740
feet of 36-inch flexible-jointed pipe and about 650 feet of standard
36-inch cast-iron pipe) was 34.5 feet when carrying 28 million
gallons daily.

Hydrostatic Tests of Pressure Tunnels—Three times during
the year,—March 3, July 24 and September 28,—the flow in the
aqueduct was interrupted to make hydrostatic tests of the Rondout,
Wallkill and Moodna pressure tunnels. Tests were also made in all
these tunnels on May 9 just after the stoppage of flow for the
unwatering of Wallkill pressure tunnel. A test of the Moodna
tunnel alone was made just after the repairs to Breakneck pres-
sure tunnel and Iudson Drainage shaft were completed February
16. No hydrostatic tests of cut-and-cover aqueduct were made.

Hydrostalic Tests of Cily Tunnel—On March 8, a pressure
equivalent to the flow-line gradient of Hill View reservoir was
applied through the high-pressure fire-service mains, to the section
of the City tunnel between Shafts 13 and 18. The test was con-
tinued for a period of 214 hours and the leakage was at the rate
of 180 gallons per minute.

On January 6, the section of tunnel south of Shaft 18, which
includes the portion lined with copper, was placed under hydro-
static test with a pressure corresponding to the flow line gradient
of Hill View reservoir (Elevation 295). The pressure was applied
through a connection to the high-pressure fire-service, and was con-
tinued until January 8, a period of 50 hours, the outward leakage
during that period decreasing from 742 gallons per minute to 654

PRINCETON UNIVERSITY



78 BOARD OF WATER SUPPLY

gallons per minute. A test, with the same pressure, was made
again on January 9 for a period of 8 hours, with a leakage of 662
gallons per minute, when, on account of the demands upon the
distribution system, which caused interruptions in the test, it was
discontinued. On March 7 this section was again tested for a
period of 41% hours under a gradient at Elevations 267 and 277,
respectively, with corresponding leakages of 525 gallons per min-
ute and 620 gallons per minute.

tainfall Observativns.—With the exception of a few changes,
the rainfall stations during 1916 were continued through 1917.
New rainfall stations were established as follows: The tipping-
bucket gage formerly in use at Ashokan was installed at the
Reservoir Department office at Grand Gorge (Elevation 1460) on
May 2; standard B-inch United States Weather Bureau gages were
located at Stamford (Elevation 1775) on July 2; at Manorkill
(Elevation 1515) on August 19; at Elka Park (Elevation 2170)
on November 13: and at Esperance (Elevation 580) on November
14.

PRINCIPAL HYDROGRAPHIC DATA OF THE FOUR CATSKILL MOUNTAIN

WATERSHEDS—1017
WATERSHED
X . . Catskill
Esopus  Rondout Schoharie Cresk

Area in squure miles above gaging station. . . 192 100 236 a7
Average number of rainfall stations. . ....... *7 5 *xy wERE
BAIDEal]l INohRR . c.c5.5 000 iiole s a5 e Eade 55 48.77 48,65 39.61 34.54
Run-off, inches. . ............. PG, P 31.47 20.76 24 27 15.14
Run-off, in billion gallons. .. ... ... .. ey 105.0 51.7 99.5 25.5
Per cent, of rainfall appearing as run-off. . ., 64.5 61,2 61.3 43 .8
Equivalent yield per day per square mile, in

miliongallons. .....ocvv i 1.5 1.4 1.2 0.7
Maximum discharge, date. .. ... ... ___. Oct. 30 Mar. 27  Oet. 30 Oct. 30
Maximum discharge, cubie feet per second,,, 11,450 4,800 16,276 4,300
Minimum discharge, date. . ............... Feb, 25 Feb. 23 Oet. 11 Feb. 25
Minimum discharge, cubic feet per second. .. 47 42 25 1

*January and February, 8
**Nay and June, 5; July and August, 6; September and October, 7; November and
December, 8 g
**¥September to December, inclusive, 6

The Badger weighing gage, formerly located at Beechford, was
installed at the Prattsville division office on December 1, to continue
the record from the standard 8-inch Friez gage formerly located
at the Prattsville bridge.

The following stations were discontinued: On June 6 at Asho-
kan; on July 1 at Iigh Falls; on October 1 at Peekskill; on
November 1 at Nelsonville; and on December 31 at Claryville,
Franklinton, Haines Falls, Pleasant Valley, Silvernails and
Overlook Mountain. The new station at Elka Park will give rec-
ords which more fully cover the territory of the upper Schoharie
creek than those from the discontinued station at Haines Falls.
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The following rainfall stations in the Esopus watershed will
be transferred to the Department of Water Supply, Gas and Elec-
tricity in January, 1918: Brown’s Station, Edgewood, Highmount,
Lake Hill, Moonhaw, Phoenicia, Slide Mountain, West Hurley
and Zena.

Photographs to supplement location sketches were taken show-
ing the locations of the various rain gages.

The precipitation in the Ezopus watershed from February 1 to
June 1 fell gradnally behind the 12-year average, the loss amount-
ing to 2.6 inches. By July 1 it was up to normal and continued
so during July, By September 1 it was 2.0 inches above the 12-
year average, but fell 0.8 inch behind during the month; in
October it exceeded the 12-year average by 2.4 inches. During
November, precipitation for the year became normal but fell behind
1.3 inches at the end of the year.

Stream-Flow Observations—The stream-flow stations of 1916
were continued in 1917, Gagings in the Ashokan Waste channel
and at the Spillway were discontinued, this work being done by the
Department of Water Supply, Gas and Electricity. On October
23, the Bristol water level gage, formerly located at Cold Brook
was installed at Esperance, after some changes in scale of chart
and readjustment of pressure bulb had been made by the Bristol
Company. The present range is about 12 feet and permits ready
interpretation for variations of 0.05 foot. The record was started
at 5:20 ». M. on October 23.

Ice conditions during the winter of 1916-1917 were quite severe
and began on December 4, 1916, continuing at some stations until
March 22. The ice in some instances reached a thickness of 3 feet
and with low water went out gradually, like a glacier, scouring
the stream bed in its course.

A severe freshet occurred in the Schoharie watershed on Octo-
ber 30, after a heavy rainfall, which reached a maximum of 4.1
inches at Haines Falls in less than 24 hours.

From time to time river-gage elevations were checked to insure
correct relation with datum. Hydrographs for the principal sta-
tions were brought up to date. New rating curves were established
from field measurements during the year for all stations, to correct
any variations due to changes of the river beds. Meter measure-
ments of dike drainage and seepage of the Ashokan reservoir in the
vicinity of West Hurley were made to check the weir flows.

Turbidily—Turbidity readings were taken as in 1916 at Cold
Brook on Esopus creek, the highest turbidity recorded being 500

PRINCETON UNIVERSITY




REPORT OF CHIEF ENGINEER 81
on October 30; and since April 1 at Prattsville on the Schoharie
creek, the highest turbidity recorded being 1,000 on October 30
from March 15 to Oectober 20, records of turbidity were obtained
at Esperance on Schoharie creek, the highest recorded being 2,000
on August 18. Records of turbidity in the Ashokan reservoir at
the Headworks were continued by the Department of Water Supply,
(vas and Electricity.

Temperature at Praltsville—The mean temperature for the
vear at the Prattsville divizion office was 42.9 degrees Fahrenheit,
being 4 degrees and 5 degrees, respectively, lower than temperatures
for 1915 and 1916. December was exceptionally low, with a mean
temperature of 13.4 degrees. On 14 days of the month, tem-
peratures below zero were recorded, with a minimum of 26 degrees
below zero om December 30. Killing frosts occurred in the spring
as late as May 18 and in the fall on September 10.

Analyses of Waler—Prior to Augunst 1 samples of water for
analysis were obtained from ITill View reservoir at regular inter-
vals by the forces of the Board of Water Supply and taken to the
laboratory of the Department of Water Supply, Gas and Electricity.

Clearing.—The wooded areas around Ashokan reservoir, prin-
cipally in the vicinity of West Hurley, were cleared of undergrowth
and fallen limbs and a general improvement was effected in the
greater part of the wood lots, especially where dead chestnut and
other trees were removed. Considerable portions of the wooded
areas are already self-sustaining and require but little attention.
They are practically safe from forest fires.

No serious forest or brush fires occurred in the marginal areas,
owing to the efficiency of the labor patrolmen and the ready access
to installed telephones. Many incipient fires were reported and
put out bhefore any appreciable damage was done. The majority
of the fires were due to sparks and cinders from the Ulster and
Delaware railroad traing or carelessness on the part of automobile
drivers or hunters in leaving unextinguished fires or dropping
sparks from lighted pipes along the highways.

Planting—There were 187,300 trees transplanted from the
nursery at Brown’s Station, as follows: 91,500 arbor vitae were
planted around the marginal strip of the East and West basins
of Ashokan reservoir, in two rows staggered 6 feet apart, in approx-
imately 76 acres, making this work practically complete around both
basins; 92,800 conifers of several varieties, in approximately 74
acres, were planted in the vicinity of the Main dams, Hurley dikes
and Boiceville,
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There are at present in the nursery 75,000 white pine, 75,000
arbor vitae, 5,000 hemlock, 5,000 red pine and 5,000 blue spruce,
all one-year transplants; 6,000 selected large trees of various vari-
etieg of conifers; and 1,000 deciduous, maple transplants 10 feet
high, seedling oaks 4 feet high and seedling ash 1 foot high;
172,000 trees in all. In addition, there are 25,000 Douglass fir,
5 years old, which are subject to winter-kill and will probably be
destroyed or allowed to remain undisturbed in the nursery as they
are now of no value for transplanting. From Brown’s Station
nursery there were shipped to Valhalla in April 3,000 Colorado
blue spruce and 3,000 red pine for planting around Kensico res-
ervoir.

There were purchased from the State Conservation Commission
and shipped from Saranac Inn, 20,000 Norway spruce trees, 4 to
6 years old. These were planted in rough areas around the Ashokan
Lower gate-chamber and the Screen chamber, and at the foot of the
dikes. It is expected that they will make an interesting back-
ground to the various structures,

ACREAGE 0oF FoREST LAND—ASHOKAN RESERVOIR

ACRES

Forest planting done under Contract 156........ 502
Forest planting done by Board’s forces.......... 525

Total forest planting dome...................... 1,027
Horest: planting fo. be BRo1e, .cs0nioe desdssvncrssrripe "3

Total fareat pIABHRE. . ccciniingaine s enamaeinss 1,100
Standing forest under-planted by Board’s forces... 100
Standing forest otherwise improved............. 3,100
Standing forest not improved.................. 1,700

Fotul standing EoaRel. /o« o i5'als dimals suviagsipanic ana 4,900
Final ares of Torested Iabd. . i cocisnciediioniatsanmness 6,000
Final open-land area, including roads, railroads, etc..... 754
Acreage within flow line..............oiiiiiiiinn. 8,500

Total acreage within taking lines................ 15,254

During the year the forestry work, except tree planting and
nursery work, was mostly done under the direction of the Northern
Aqueduct department and later under the Department of Water
Supply, Gas and Electricity.

The table on page 83 gives the number and varieties of trees
planted to date.

PRINCETON UNIVERSITY
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All

TREES PLANTED DURING 1914, 1915, 1916 AND 1917—3, 4 AND 6 YEAR OLD VARIETIES

Sovncr Pine Srruce
- - - = ~ EUROPEAN ARBOR

Bull Austrian Red Scotch  White Jack  Norway Blue Larce  Virae Torars

B0ty Ve B B TPREE I G SO NC AR ALs AU NORPSA A. 42,100 51,500 155,900 96,600 174,600 ...... IOCHON . et Dogtonn ! iSeae 627,500
Purchased from New York State Conservation
Commission and The North-Eastern Forestry

CEOMDERES . & 55300 500 45 heheibiiln v aed ath N4 2 Sa 0 G arbed Be R neyy, | dedam 18B000° sieies  ggenda 20,000 ...... Ty . SR vHS 206,000

Asghokan nursery of Board of Water Supply... 13,5000 ...... 88,700 56,500 23,000 12,000 50, 26,600 7,500 156,500 434,300

TatEIR. : . . o0 RS S AN .. 85,600 51,500 244,600 339,100 197,600 12,000 170,500 76,600 7,500 156,500 1,267,500

Besides the above, there are 200 shade trees (maple, bass, tulip and white ash)

€8
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At the Kensico and Hill View reservoirs 22 tripartica and
24 Irish junipers were planted near the Kensico Lower Effluent
and Hill View Downtake chambers, respectively, during October,
under Agreement 99, to cover shortages in plants previously esti-
mated for payment. Under Open-Market Order 502 the American
Nursery Company furnished 29,000 evergreens for planting at
Hill View reservoir. These plants were received in April and were

KENSICO RESERVOIR—Kensico Influent chamber and weir, at the northern
extremity of the reservoir. The weir is formed by a slot in the agueduct
arch over which the water flows when gates in the Influent chamber
(down-stream) are closed. To divert the aqueduct flow
from the reservolr, the gates are opened and
the water flows through Kensico by-pass

planted, with an additional 1,000 transplants from Kensico Res-
ervoir nurseries, by the Board of Water Supply labor forces prior
to May 4. In the spring of the year replacement planting under
Contract 156 at Kensico reservoir was completed, the greater num-
ber of the trees set out being red pine instead of white pine, which
latter were not planted because of damage done to previous plant-
ing by white pine weevil.

Guarding of Aqueduct—TEarly in February and immediately
following the breaking of diplomatic relations with Germany, a

PRINCETON UNIVERSITY
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SILVER LAKE RESERVOIR, seen from southeast. Middle Dike roadway, Gate-chambers and parapets. South basin in foreground. The
elevation of the water surface, when the reservoir is full, is 228 feet above mean sea-level
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military guard was established along the aqueduct, troops from the
National Guard being assigned in response to the request of the
Mayor. During the winter troops were quartered in nearby vil-
lages, farmhouses and in buildings along the line formerly used
for office purposes. Details of guarding varied under different
military commands, but in general the policy of continuously
guarding vulnerable points, such as culverts, exposed portions of
pipe siphons, etc., was followed, with necessary incidental patrol.
From time to time during the year different military bodies were
assigned to the work.

Comparatively early in the year the troops guarding the Head-
works at Ashokan reservoir were superseded by a detachment of
Board of Water Supply Police, who continued to guard this region
until the end of the year. In addition the police took over in the
summer the strip of aqueduct from the Sereen chamber to the South
chamber of Tongore siphon.

Endurance Test on Manganese Bronze.—An endurance test on
cast manganese bronze was started at the Board’s laboratory on
January 21, 1916. The test was conducted upon hollow cylinders
%4 inches long, 34 inch thick and of three different diameters,
10 inches, 18 inches and 40 inches, there being three specimens
of each gize. The two smaller sizes were tested during 1916 and
the 40-inch eylinders during 1917. Each set of three specimens
of the smaller sizes was placed between two bulkheads, the cylinders
resting one on top of another and being held together by outside
bolts. By means of an automatically governed pump and an ac-
cumulator, a hydrostatic pressure of 1,100 pounds per square inch
was maintained. The unit stress thus produced in the metal was
7,300 pounds in the 10-inch cylinder and 13,200 pounds in the
18-inch cylinder. One of the 18-inch cylinders had a porous spot
about 114 inches in diameter, which leaked when the pressure was
applied. This spot was peened tight and remained so until July
28, 1916, when a longitudinal crack opened in this porous spot
to a width of about 1/32 inch. This crack was peened tight and
the test was continued.

During 191%, the three 40-inch eylinders were similarly put
under test with a hydrostatic pressure of 1,000 pounds, producing
a unit stress of 26,700 pounds per square inch in the metal, After
being subjected to this pressure for 114 months, one cylinder
cracked longitudinally at a point where a weld had been previously
made. After the cracked cylinder had been removed, the test was

PRINCETON UNIVERSITY
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continued with the remaining two cylinders for one month, when a
second cylinder cracked also where a weld had been made.

The tests can be taken to indicate that where brass castings are
repaired by welding, the cooling of the metal leaves initial stresses
in the casting even when the weld is made with the greatest care
and that castings repaired in this way are not dependable when
subjected to applied stress.

As no further break beyond that previously mentioned occurred
in either of the two sets of smaller cylinders, the opinion that
manganese bronze is a reliable metal when not stressed to excess
was confirmed.

METAL-WORK INSPECTED DURING 1917

InspECTED REJECTED SurerED

Cast-iron pipe. . ..ot 1414 tons 7% tons 63 tons
OB RIEEE o oo a5 5 4 ity o wes e i 8 AThra Erale tere wpa §18 258 tons 16 tons 242% tons
EEE OB o 5 .7 ity b= s e fo e Yo i, gl 6 tons 1Y tons b} tons
BOHRH WEDURE. e = olniginiw a8 w5 25 ik 38 6 gsiils To5 w P K Gavevr 14 ton
CODEIG = 5 s 5ot 3 BB o S sis SENEIEe 5 56 SICLE e & BN et eee 3 tons
Gatesand valves............coviiiminivinnnan 40 4 a8
DR 3 73 & @ ety a0 § & W st d 56 % 03 I’  satisiees 12

IR o 5 51055 AARS S m M B B LA 5 DRSS o SR R P 1

Inspection.—Inspections of a routine nature carried on at the
various places of manufacture included principally: Mill and
shop inspection made on structural steel; mill inspection on rein-
forcing steel; inspection of steel castings at foundries and foundry
and shop inspeetion on valves and gates.

All Portland cement used in construction was inspected and
tested, as described in the report for the year 1910. Following is
a summary for the past twelve years:

CEMENT INSPECTION, 1906G-1917

Barvilg tesbell a5 cisenicsdr v iivaniedie i 7,814,249
Bormale, shiPpad . ourassassiranainsandiiadssvas 6,753,506
Eniopel DESHEAN, . 2. i s L i et I " 584,957

Causes for rejection:

LW SRR, 100 3+ 0 oa pie Son S hr B tme S 2004 ri 40 0 1.7 per cent.
Lack of increase between 7-day and 28-day strength 1.8 per cent.
Excess of anhydrous sulphurie acid and magnesia.. 1.2 per cent.
(IR DEUEDEE . o v v v v BV B S S v s b e s ALY 1.0 per cent.
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Falling off in strength. ........coaoiiiiiian 0.2 per cent.
Unsonndness ..:«sissaeieressossensssacsnasrs 1.0 per cent.
COBTIDEEES i.ivuvosoindaaiiinasitsdiinvesisness 0.5 per cent.

Total rejections, all canses. ... ... ....... 74 per cent.

Organization—The maximum number of employees in the en-
tire Engineering bureau of the Board of Waier Supply during the
vear was reached January 17, when the force was 623. The
minimum number during the vear was 430, on December 19.
A schedule of employees in the Engineering bureau on January 1
and December 31 forms Table 1.

FORCE IN ENGINEERING BUREATU

1916 1917
Jan Er 55,0 aa s SHES b e ba R IRE 35 E0A LA HEp Er A A TS 591 618
Detember B1. ¢ .. ixnviiasisnnssireinpiinrisnn as desany 621
MANItOUID o2t a2 i catvsaneactttaaans v s essinuvanidenh 722 (Feb. 24) 628 (Jan. 17)
Minimum, 544 (Apr.31) 430 (Dec. 19)
AABBEIS. i 5.s 06 s 2snn SR AT IS S D obn i 98247 020w an b 7
SAPIRULITID. 5 2 w3 Sy irsis et s g i o ot e o a3 oo ey e 213 321

CLASSIFICATION OF APPOINTMENTS AND SEPARATIONS DURING 1917

Crass Mapr ResciNnpEp REPORTED SEPARATED
Exempt...::vesssassesisasssznes 2 sas 2 2
Competitive; ; .« a5 ieqsdakss0is 35 3 32 115
TR it i T aiw'ou s A B3 S 3Vi-Sufs 104 8 a6 198
Temporary and Miscellaneous . . _ .. 7 g 7 6

FOLRIR. 355 vns avs s anneshs 148 11 137 3?71

Equipment Transferred.—Transfers to other City departments
through the Sinking Fund Commission of equipment amounting to
$3,594.15 in value were made, bringing the total amount to date
to $29,798.68.

Bills and Estimates.—A total of 2,457 bills was passed, amount-
ing to $189,747.91; 118 estimates on construction and supply con-
tracts were passed, the value of the work done being $809,636.08,

and a total of 23 certificates on agreements were passed, amounting
to $47,251.21.
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AMOUNTS OF CONTRACTS AND VALUE OF WORK DONE

NuMsBEr OF

CONTRACTS VivLve or Work
Year AMOUNT OF OPERATIVE Done UNDER
ConrracTs DuRING Orgrarive Cox-
YEAR TRACTS
1906 ; 5000507 seinmy $79,775.00 1 $22,983.75
IR0 W os st soninn i 16,912,086.35 5] 228,132.60
i Ry 9,746,103.67 12 1,877,789.58
V5 R B 38,233,463.40 39 7,713,422 .82
IS 5 m e das 6,031,795.11 43 15,600,268.21
LS o ah s e 22,250,129 .41 o4 19,104,290.26
TR s ialaisogas 1,359,344 .55 62 19,459,969.70
AR S onns 25 Fas e 2,471,850.16 H8 15,053,2566.33
i1 815 L SR AP et 2,668,106.43 51 11,026,494, 57
1) 727,194.36 47 . 4,307,497.17
i I N PR et e et 675,767.22 39 1,816,067.92
1 427 [ PRSP s 12,906,303.72 43 809,636.08
Totals...... $114,061,919.38 Lars $97,019,808.99
SCHEDULE OF CONTRACTS AND AGREEMENTS
COoNBTRUCTION SvepPLY
Number Amount Number Amount
Contracts in force January 1, 1917........ 25 $21,850,098 , 50 1 $16,942 .10
Contracts entered into during 1917........ 15 12,839,678.11 2 16,483.35
Contracts completed during 1917.. ... .. ... 17 *12,039,443 .74 1 *7,057 .64
Contracts in forece December 31, 1917...... 23 22,105,342, 71 2 26,367.81
Agreements in force January 1, 1817....... 7 BRERLE.O0  w7x  isicavas
Agreements entered into during 1917. . .... 2 IDBBOD0 i aRaceass
Agreements completed during 1917, ...... 9 RWIETI . ae ciosiaass
Agreements in force December 31, 1917. . . P Swsmilrs el ! BT GebIimisd

#* Amount of final estimates

Respectfully submitted,
J. WALDO SMITH,

Chief Engineer

PRINCETON UNIVERSITY
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TABLE 1 :

EMrLOYEES BY DEPARTMENTS IN ENGINEERING BUREAU IN 1917

ToTAL
AcTive NORTHERN SOUTHERN Ciry - e
Miritary HEADQUARTERS RESERVOIR AqQUEDUCT AquEnueTr AquEDUCT NUMBER Per CexnT.
Crass SERVICE = - = - - " — - - A -
Dec. 31 Jan.1 Dee. 31 Jan.1 Dec.31 Jan.1 Dec.31 Jan,1 Dec. 31 Jan.1 Dec. 31 Jan.1 Dec.31 Jan.1 Dec. 31
Engincers—Assistant engineers and higher rank 14 52 51 16 15 7 1 18 11 26 17 119 109 19.3 25.1
Engineering Assistants—Draftemen, rodmen
AN BIBIOBN 74 056 3 D% 55 SRLa i bn aro i a'e s 12 30 30 21 20 11 1 33 10 24 16 119 9 19.3 20.5
Clerks—Clerks, stenographers and miscellaneous 4 44 40 7 7 5 3 8 5 7 4 71 63 11.5 14.5
o0 XTI 2.3 5 A 5ty os dol 4 S 50k Wth o v Bl 2 B 5 3 3 57 63 115 10 a5 19 6% 39 278 141 44.9 32.5
ERMEE T EWEMIIIA o Machines gio ¥ Sead v re e whaston gvind ol F 2 2 29 30 ot " h> A% e 3 31 32 5.0 7.4
s i AR N 35 *131 *126 130 137 138 15 " 45 125 76 618 434 100.0 100.0

* Including Chief Engineer and 1 Deputy Chief Engineer, 4 Consulting Engineers, 2 Assistant Engineers, 1 Private Secretary and 1 Stenographer on staff of Chief Engineer;
»lego 2 Gage Keepers in Long Island

Minimum, 430, December 19; Mnnmnm. 628, January 17



TAB

RAINFALL
1917
WATEREHED - sk
AND STaTioN Jan. Fem. Mar. Apr. May Joux. Juvn. Ava. Sep. Ocr. 1
CATSKILL MOUN
.. Esorus
Pl;oemcxl...._. .......... * 460 2,06 3.66 2.8 4,40 7.32 2.70 10.00 1.18 8.90
Slgde Mountain. ., ....,. *%® 4 88 2.72 4.61 3.58 5.18 7.54 4,02 6.20 1.22 12.00
ghmount............ ** 2. 04 1.08 2.75 2.28 4.26 7.2 2,66 8.0h 1.40 9.67
deewo.od...... ....... k4 81 1.83 3.80 2.34 A.00 6.16 3.74 H.44 1.06 9.61
Lake BUL . o i asgaiidnd ** 470 190 3.16 2.04 3,81 8.73 4,92 5.02 1.10 .72
Overlook Mountuain. . . .. =  4.76 1.77 3,24 2.36 4.2 6.90 5.23 4.72 O0.88 5.90
Kingston., . ............ *¥ 3.57 2. 80 3.16 2.34 4.82 4.45 4.02 a.64 0.99 5,63
West H'urley.: ......... ** 3.46 2,18 2,05 2,19 3.68 5.58 4.02 5.04 1.01 5.65
Brown's Station...... **¥ 260 2.46 3.16 2,01- 3.38 5.80 2.8 7.78 0.70 5.77
-1 T G + 4.18 2.72 3.45 2,12 3.58 a4'%2 23
Moonhaw. ........... §** 4 28 2,59 4,68 2.76 4.06 6.41 4.42 8,36 1.29 7.60
DBRG 0q s 055000 S d rbotannes tif 3.72 2.34 3.34 2.70 4.00 .06 G.08 5.43 1.01 5.22
Beechford .......... ... § 3.98 2.12 . 5.6 3.76 6,36 1.15 6.61
RonpouT
Grahamsville. .. ....... ** 392 2.4 3.52 1.81 2.62 86,65 6.12 7.32 1.33 6.63
Bull Run............ it 4,11 3,04 4,08 2,18 3.10 7.00 4,90 7.8 1.24 6.84
Peekamoose. .. ,....... *¥ 4 74 3.30 168 2.80 "~ 4.60 7.52 5.28 10.95 1.32 8.53
Lackawack........, ., **% 3,43 2.34 3.44 2,08 3. 14 5.77 b5.57 5.18 1.13 6.24
L T ™, % 4,02 2,60 3.8 1.87 3.16 6.94 a.66  8.90 1.54 7.24
High Falls........... yg** 3,88 2,42 3.07 1.81 3,16 4.76 .
Rosendale. .. ......... Tt 3.00 2,78 3.39 -2.82 3.65 4,80 3.8 35.17 0.85 8.77
SCHOHARIE
1.08 1.02 2.31 1. 3,96  4.06 1.34 6.50 0.92 8.12
5.89 1,58 3.04 1.8 -4.43 5.42 231 4.60 1.47 10.22
2.66 1.20 2:30 1.5 3,89 G.72 1.74 B5.72 1.25 7.42
2.40 1.40 2.84 | ¥ 3.92 5H.48 2,36 .44 1.05 7.96
. <y 3,90 5.56 2.5 6,10 0,96 7.64
» Ak X 4. 6.8 1.44 8.11
b R 0.98 R.20
CATSEILL
Preston Hollow 1,36 1.6 2.81 2.00- 443 276 1.18 5.52 0,408 T.08
Oak Hill, .. ... 1,00 a2.12 .12 2.42 446 4.28 1.11 4.0 0. 80 G, N2
Franklinton............ 2.93 h B { 2,08 2.11 3.7 5. 28 2.45 7.36 1.4 7.34
Westerlo, . .... 1,24 1.31 2.13 3.21 408 3.77 1,35 4 .87 1.16 .06
WATERSHEDS WEST OF HUDSON RIY
WALLRILL
New Paltg......... AT 3,44 2.46 4.083 2.12 2A.81 5,02 3.34 3.57 0.90 5.31
Sherwood Corners. ... +*  3.60 2,92 5.28 1.07 3.46 3.60 2.8 4.8 0.8 5.3
Moobnna
Corowall . ......... Hoa** 276 L I2* 8% 1.04 2.70 2.R0 3.68 4.27 0.76 5.28

Figinal rrom
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1 INCHES
- 1917 1016 1915 1914 1913 1912 1011 1910 1909 1908 1907 1906

. Dee. Toran Toran Torar Torar Torar Torar Torar Toran Toran Torar Toran Toran
JIN WATERSHEDS

00 3.11 51.77 47.50 H54.74 42.26 50.21 50.43 41.04 48.56 45.93 45.13 46.78 44.52
92 3.26 56.13 56.05 02,60 44.72 58,10 61.85 48.97 57.82 54.62 50.87 53.45 58.72
50 1,96 45.47 40.32 49.35 39.15 39.47 45.07 37.27 40.32 35.55 34.72 41.56 42.82
05 2,65 47.29 49,14 53.00 41.13 50.86 53.13 40.56 48.64 46,43 46,98 52.00 47.85
I8 2,21 46.3%9 42.85 49,28 37.93 48.7d 47.88 42,65 46.71 50.23 46.52 49.25 404,30
A8 2,48 44.33 42.88 48.31 38.80 46.12 40.77 41.52 49.18 5H4.82 46.37 ..... .....
Bl 2.42 39.53 30.40 47.13 87.63 40.31 41.84 42 .43 40.98 41,85 37.18 42.85

U8 1.86 38.55 43.54 ..... 35,54 42,87 46,81 40.07 43.85 46.67 42.05 47.40

24 2,09 40.80 46.73 53.25 38.95 46.73 46.57 45.38 45,23 48,79 42.01 47.01 .....
11 cive wne-. 45,39 51.58 38.26 46.28 49.98 45.96 51.30 51.76 44.13 50,59 47.91
89 3.12 52.36 49.17 52.80 42.24 61.80 60.90 56.40 S58.63 62.31 54.80 .... .. ...
096  2.41 43.27 40.72 ..... Lol padeifeit. Jhins Fadeior' 3 oudauion lafipm wntplds " Riateiss gy Dl
ai BB oG eas  BEATE S 23T CHPbt  PEhaes B e el s Fuas s enms el e Eaged
59 z.hm 46.11 52.65 52.33 41.26 50.44 45.36 46.55 42.48 44.10 41.73 43.24 44.08
44 2.45 48.27 50.6G2 53.22 32.67 49.20 40.71 42.60 45.25 43.61 40.52 47.07 406.96
82 2.90 58.44 5H6.38 59.64 43.75 61.62 61.08 57.19 57.71 H6.06 HR.T1 ..... .....
05 2.13 41.50 48.87 50.20 3K 41 48.44 41.68 41.80 453,75 39.35 39.19 44.45 42.56)H
49  1.80 49.01 49.48 50.82 40,42 52.79 48.31 46.12 47,00 44,16 44.27 50.23 ...,.
P P S 44,60 49,21 37.70 38.58 36.75 43.79 39.35 42.77 38.83 .. ... ..o
Rkl 2.58 39.80 4325 .. ... e WPY | FRAE  SESAL eI E Pd AR aMEse sada Ry
.54 2.05 35.30 37.95 41.44 38B.05 35.32 35.390 28.86 41.14 30.68 306.26 37.98 A
92 2,95 44.19 406.80 52.09 38,22 42.52 40.85 38.385 4R.10 47.32 48,51 5H2.64 .....
.66 2.00 47.20 38.99 45.36 36.64 44,01 38.85 30.14 3R.T2 3T7.41 32,47 36.94 ...
,24 0 1,72 3R.65 38.03 40,75 37T .45 33 33.37 30.44 37.01 32.07 28.25 ..... Caisr
DY WO Cocmir ey LSS Sl000 BANHS SCA33 IERAD wmshal TXEET oo Seies 2dwes
60 TR 00 s el femere nple aedey lesthinn St dhal ol ilabass Pass wabab
] Gl . oo snmgns TEomny  sEwed o paked, Sabas ! patupd o Regams Kemng sdvHy  Feard  Augme
] Tl 3857 teiDyir WVusest CRvE . RIS wE DL W Eg i b § bt stns e YOS e Dk Ees
18  B.3F sodis scagd LWL 423iR 0 apeoni G aTarts S P N P A i
LS 2.28 32,42 34.20 39.40 33.50 35.06 833.46 32.41 31.78R 34.16 30.81 34.41 .....
il 2,30 33.12 36,96 41.43 35.43 34.91 35,09 32,92 33,73 35.38 31.97 36.6G8

fin 2.36 39.25 37.50 41.05 35.45 35.686 30.95 28.91 31.50 31.49 28,27 3T.68 ...,
nz 2.00 31.068 35.80 40,26 34.22 32.35 39.08 30.30 31L.02 33.11 31.53 3H.28 .....
! (OTHER THAN CATSKILL MOUNTAIN)
L8600 1.40 35.26 40,90 52.37 87.42 43.00 40.27 42.12 40.73 40.00 40.74 46.50 .,
L44 .82 35,93 «A7.19 4539 ,.... i 35.28 85.8G 40,21 30,20 2013 s..v5 cwnew
65 3.156 384.45 44,34 50,79 38.23 44.40 30.74 42.77 44,57 3T 6y HL A2 ....

44 81

"=‘:}H'>.1\
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TABLE 2 (C

1917
WaTERsSsHED —
AND STATION JAN, Fug. Mar. Apr. May Jun. Jon. Avae. See. Oct. Nt
WATERSHEDS EAST OF HUDSON RIVER (
. Romnrr Janses
Silvernailg,. . ... AT TAS - 273 2.32 2,55 1,86 3.46 4.64 5.26 5.30 1.10 5.47 0.
WArPPINGER
Pleasant Valley...,....** 2.66 2.42 287 2.15 4.06 4.11 4.9 3.26 0.83 5.23 0,
PEEESKILL
Nelsonville, . .., ..... 54*' 2.8 1.70 3.88 1.51 3.47 4.43 3.24 4.50 0.68 8.05
Peekskill. .. ........ N9+ 287 1.80 3.38 3.3¢4 504 6.18 4.87 2.56 0.96 g s
CROTON WA
Boyd's Corners_. ... .. .. t+ $.10 1,87 4.25 1.81 3.80 3.2 292 2,96 0.87 6.60 1
Middle Braneh. ... .... 1+ 2.83 2.10 3.66 2.25 3.72 3.12 3.57 2,24 (.96 6.60 2
East Branch. ... . ..., 256 1.88 d4.32 2.47 3.70 a.27 3.25 3.38 0.85 .92 2
West Branch.......... ||t 2,72 1.89 3.52 1.80 3.67 2.95 2.47 2,01 0.91 6.25 2
Amawalk..... ... ...... T 3.14 2.27 4.08 2.50 5.42 4.10 2.85 1.78 1.04 6.21 2
Croton Falls. .......... t+ 2.8 2,56 3.63 1.85 3.80 8.25 4,18 2,18 1.00 6.57 2
Titicus._. .............. 1t 3.05 2.07 3.92 2,16 3.90 4.08 2,99 2.92 0.9 6.8 2
Cross River.,......... ‘|1'1' 208 1.71 4.15 2,08 3.65 3.60 2,14 3.06 1.14 6.33 2
Croton Fake. u..cusws 1 i+ 3.24 263 483 2.54 B5.16 4.8 275 249 1563 7.20 2
BRONX WATI]
TOBBBIOD vy e im0 6 5 oo a0 ¥t 3.28 2,13 4.2 2,76 3.6 3.48 1.73 1.74 1.74 5.69 1
SUFFOLK COUNTY
Babylon.............. 11+ 3.24 253 5.26 2.67 3.66 2.16 7.11 2,96 2.61 4.98 ©
Lake Ronkonkoma, ., 1t 3.62 1,75 .80 2.96 4.33 1.49 4. 00 2 64 2.31 5.25 2

* New England Water Works Asscciation Badger make weighing gage

*#¥ Friez standard 8-inch gage

*#¥% Friez 12-inch automatic tipping-bucket gage and Friez standard B-inch gage until
July 1, 1913; latter gage only thereafter 3 p -
t Friez standard 8-inch gage; also Friez 12-inch automatic tipping-bucket gage after

July 1, 1913. Records prior to July 1, 1913, are for West Shokan station, which was
superseded by Ashokan; station discontinued June 6, 1917 LI
11 Records of Department of Water Supply, Gas and Electricity

111 Btandard 8-ine
vew England

¢ New

h United Stutes Weather Buresu gage . )
Water Worke Association Badger make weighing gage discontinued

and standard 8-inch United States Weather Bureau gage installed at Cold Brook (Eleva-
tion G45) May 19, 1917

4¥ Station discontinued July 1, 1917

1917

O] Friez 12-inch automatic tipping bucket gage established (Elevation 1460) May 2,

0 00 Standard B-inch United States Weather Bureau gage established (Elevation 1774)

July 2, 1917

A Standard S-inch United States Weather Burean gage established (Elevation 1515)

August 19, 1917

A A Standard 8-inch United States Wenther Bureau gage established (Elevation 2170)

November 13, 1917

A AN Standard S-inch United States Weather Bureau gage established (Elevation 580)

November 14, 1917

PRINCETON UNIV

ERSITY




recluded)

1917 1918 1915 1914 1913 1912 1011 1910 1909 1908 1907 1906
- Dxec. Torau Torar Toran Toran Torar Torarn Toran Toran Toran Toran Toran Toran

' CHER THAN CROTON AND BRONX)

1.81 37.08 37.64 47.41 36.15 36.11 41.70 41.50 35.70 36.33 30.04

..........

3.02 37.23 40.43 49.43 36.20 42.58 39.11 47.05 41.82 38,49 33.55

agin | pasan opspd QTSTH (@ s 48.91 48.17 46.37 30.56 42.63 39.80 40.45
LT 46,49 61.32 40.67 40,01 43.41 46.39 40.07 43.09 43.66

.82 35.28 42.57 55.93 41.74 51.17 50.29 52,80 42,15 51.55 40.11 56.19 48.67
48 35.74 30.74 49.73 39.38 46.80 44.53 51.72 45.14 51.556 41.92 59.86 46.54
.68 35.56 36.85 46.20 30.20 47.71 43.86 45.25 42.01 50.09 38.80 56.41 44,00
.46 31,79 39 82 50.60 38.50 40.61 48.13 50.07 44.91 51.01 39.07 57.94 50.62
. £ : 50,36 43.98 48.13 41,80 48,15 45.00 57.59

.76 35.83 40.71 49.290 37.51 47.356 44.38 44.48 30.73 46.90 36,01 ..... .....
.24 37.36 41,49 51.14 40.11 49.79 4378 46.92 41.24 56.58 47.41 65.07 52,81
.66 35.53 41.11 56.87 39.65 52.21 46.00 46,90 41.60 47,08 43.23 54.14 47.70
.42 42,02 46.01 55.22 39.55 49.15 45,43 46.14 44.70 51.05 48.66 61.17 48.06

B 0O D = ek bt e 1D
-
-1
232
3
m
b
b
&
=
2:
=
=
=
w
—

AN F;SHED

o4 4.11 35.81 41.43 51.25 37.87 5056 46.98 50,11 43.97 52.70 53.28 A5H8.30 50.345

. VATERSHED

4)3 3.03 40.54 35.20 45.62 40.00 45.45 46.78 5H1.06 41.39 37,44 32.54 42.08
% 3 2,23 39.33 42.88 50,27 42.65 50.85 b51.63 65.40 40.37 42,93 32,71

Ige removed to Shaft 1 of Wallkill pressure tunnel (Elevation 476) June 9, 1917;
ﬁmraa Iur ber, 1917, recorded at Wallkill blow-off

‘ Reaords from February 4 to 13, 1917, inclusive, supplied from Nelsonville

| 1{ Records prior to May 25, 1915, are for Sundown station, which was superseded by
Bul] Run; rain gage removed to Elevation 1780, 114 miles south of RSundown, Septemher 1,

f 1

111[ Station discontinued October 1, 1917
Stk ?kecovds for 1909 and prior are for Napanoch station, which was superseded by
avkawa

i tk:l: Records for 1909 and prior are for East Durham station, which was superseded
y Oa

% Ram-zage removed from Malthy hollow (E!evnhon 015) to Watson bollow (Eleva-
tion 1.0(!]). two miles distant, November 30, 1
ords for this station were kept at Garnaon during 1912 and 1913 and at Cold

bpﬂ::r all other times prior to September 1, 1916. en the gage was movyed
y Brook siphon; station discontinued November 1, 1

4+ Records prior to September 18, 1915, sre for Walden smt.mn. which was superseded
by Sherwood Corners; figures for December, 1916, are Cornwall record; figures for October,
1017, recorded at Shaft 1 of Wallkill pressure tunnel
|| Prior to January 1, 1915, the Wen Branch station was known as Carmel Regervaoir

station, the Cross River station was known s Katonah station and the Croton Lake station
wag known us Old Croton Dam station

ina 21M
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TABLE 3

STREAM Frow—CatsxiLn MouNTAIN WATERSHEDS

Mzany Monrery Discaarge 18 Cusic FEer PER SECOND

91

YEAR Jan. FEB.

Maz,

Arr., May Jux,

Jur, Ava.

Sep.

Ocr. Nov. Dec.

*THE
YEAn

§ESOPUS CREEK AT

OLIVE BRIDGE DAM—DRAINAGE

AREA 239 SBQUARE MILES

el Sohuar bodate pae  Ceeder . Bets B30T - 43K, - BB
743 202 633 543 594 416 90 30 423 B47 1,439 1,116 580
642 803 1,140 961 1,567 242 136 56 36 176 191 203 513
811 1,539 820 1,279 838 388 78 106 57 56 42 158 514
1,077 606 1,704 1,958 460 407 92 65 101 48 146 92 563
570 340 548 1,000 336 504 130 88 150 0090 578 527 476
327 460 1,494 1,737 819 188 77T 232 155 352 576 705 5R4
1,155 277 1,485 768 462 231 41 44 96 701 1,401 498 588
ESOPUS CREEK AT COLD BROOK—DRAINAGE AREA 192 SQUARE MILES

1914... 195 389 843 2,008 643 112 91 77 45 32 106 199 393
1815..... 1,283 1,031 284 561 242 97 478 747 237 197 327 610 G604
1816. ... . 823 908 505 1,194 496 560 449 171 86 130 280 406 488
1917..... 472 144 906 1,061 536 720 224 151 113 468 354 170 445

JESOPUS CREEK AT MT, MARION—§§DRAINAGE AREA 368 SQUARE MILES
1907.. o voed . ¥*¥836 053 652 162 50 839 1,352 2,177 1,681 .__.
1908..... 1,240 1,323 2,157 1,406 2,392 401 242 ] 43 223 243 239 834
1809. . 1,247 2,824 1,527 1,767 1,278 661 138 168 99 100 83 316 850
L3 [ P 1,608 678 3,020 3356 791 761 147 105 133 76 204 146 920
1911.., .. 784 544 952 1,604 406 818 182 152 268 1,506 936 824 740
1912..... 496 710 2,360 2,383 1,181 305 94 258 191 522 916 1,022 871
1913 1,833 511 2,787 1,378 803 373 101 98 168 837 1,978 B98 972
1814..... 191 1,324 1,401 3,367 998 74 48 23 15 81 103 76 633
1916045 683 1,169 441 183 92 49 671 720 683 1,365 365 472 573
1916..... 522 518 495 629 224 826 583 247 45 78 186 1I467 401
1917..... 1,032 314 1,099 1,288 800 675 175 86 63 163 163 101 488

§RONDOUT CREEK AT HONK FALLS—DRAINAGE AREA 102 SQUARE MILES
1906..... oo T184 310 601 202 198 128 73 a7 85 83 102 ....
1907. .. 251 252 359 172 172 119 23 19 149 279 479 380 2%
1908..... 260 322 516 468 459 84 39 30 14 31 a8 72 1M
1909..... 383 680 335 372 347 140 47 26 27 27 28 58 208
1910, .... 354 258 725 B ok - iogPu

§RONDOUT CREEK AT LACKAWACK—DRAINAGE AREA 100 SQU ARE MILES
.. 246 142 30 38 70 34 B ¢ Ak Ngui,
251 210 304 484 128 204 al 39 79 387 276 273 22
273 333 616 536 288 97 40 108 76 126 180 282 249
522 208 691 394 209 105 42 65 76 266 517 224 277
166 196 532 831 316 87 75 51 27 35 54 140 209
569 557 160 198 123 50 283 349 108 82 135 307 243
411 384 301 631 228 344 350 112 78 88 138 222 273
228 103 471 442 198 245 214 142 105 164 189 124 219

PRINCETON UNIVERSITY



TABLE 3 (Concluded)

*THE
Yrean Jan. Fep. Mar. Aer, Mar Jun. Jun. Ava, Sgp. Ocr. Nov. Dec, YEAr

§SCHOHARIE CREEK AT PRATTRVILLE—DRAINAGE AREA 236 SQUARE MILES

107, ... TH485 7160 {1648 F1605 510 352 114 22 255 778 1,333 1,238 542
1908..... 429 763 992 720 957 145 75 a3 17 129 100 194 380
1908..... 628 1,220 771 1,045 674 291 51 a7 Py 30 28 91 408
1910..... 796 802 1,312 1,364 376 400 80 49 ab 53 311 337 505
1911..... 649 204 578 1,003 286 481 41 34 142 B14 366 600 422
1117 b 270 517 1,410 1,573 592 137 42 04 B4 315 376 594 500
1913..... 1,057 241 1402 675 347 150 33 34 88 507 1,200 439 514
1914:..., 319 488 1,120 2,351 814 52 57 G0 24 24 129 200 468
1915..... 1,311 1,201 296 735 276 60 609 896 267 216 208 870 58S
1916..... 1,192 RO7 623 1,454 461 314 354 186 144 1K1 306 U478 538
¢ 1) | R 431 223 805 936 648 649 128 83 63 564 412 113 422
CATSKILL CREEK AT OAK HILL—DRAINAGE AREA 97 SQUARE MILES
1910..... 81 156 11 t 7 B 42 BB iy
1911..... a7 83 121 224 52 206 5 2 5 a7 75 105 86
1912..... 46 00 378 456 153 38 0 8 12 59 123 157 1W
1913..... 360 124 469 191 83 27 3 2 2 a8 293 16 134
1914..... 70 114 a74 837 321 9 14 7 3 2 5 8 172
1915..... 228 271 89 202 58 6 184 169 53 al 65 138 128
1016..... 318 173 206 461 119 42 40 9 10 11 30 49 122
1017, co5a a7 62 274 227 200 138 12 32 19 161 9 24 108

* Values for 1914, 1915, 1916 and 1917 are derived by dividing total annual flow by the number
of da‘ys; for prior years the values are a mathematical average of the monthly records
*% 13 days' record
*+%* 27 days’ record
16 days' record r
11 From United States Geological Survey records
Conduit of Olive Bridge dam was closed September 9, 1913; from this date flow was influenced
by storage and waste r
1 The water-level in the East basin of Ashokan reservoir reached the Waste Weir crest, Elevation
587, on December 12, 1916; several days prior to this water waes wasted over crest, due to wave action
§ A re-determination of drainage areas was made, based on the United States Geological Survey
auadrangles, some of which were not available when the original areas were determined. These new
ar(;,u were made effective January 1, 1913. The following i1s a comparison with previous published
values:

Areas Usep Areas Usep,

10 DECEMBER 1913 axp
CREEK AND STATION 31, 1912, AFTER,

Square MiLea Souare MILEs
Esopus creek at Olive Bridge dam.. 239 239
Esopus creek at Mt. Marion....... 378 §§368
Rondout ereek at Hoank Falls. ... .. 105 102
Rondout ereek at Lackawack. . .... 104 100
Bchoharie creek at Prattaville. ... .. 240 236

. §§ The arainage area of the Esopus creek at Mt. Marion does not
include the Sawkill diversion for the Kingston water-supply t33 square
miles), nor Plattekill diversion for Saugerties water-supply (17 square
miles), Total drainage area above Mt. Marion is 418 square miles

PRINCETON UNIVERSITY
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AGREEMENTS PREPARED OR IN PREPARATION DuriNg 1917

TABLE 5

Brps Dare o¥ DaTE orF
AGREEMENT DescrieTioN oF WORK CONTRACTOR OrexED, AWARD, AGREEMENT, AMOUNT
1817 1917 1917
*109 Furnishing and driving 2-inch well casings in Madi- Edward A, Clark, 13 Park Row,
son Square Park and vicinity, New York City, .. New York City. . v covvvncss  vonreos WL N A Mar. 8  1$5,000.00
110 Test borings in vicinity of Gilboa dam ....... +v.. Sprague & Henwood, Inc.,
Scranton, Pa...... PR S Jun, 19 Jun. 19 Jun. 22 17,850.00
**111 Delivering horse manure in New York City...,... Barnett D. Feinberg, 205 West
42nd Street, New York City. ...... 5 meaddsa Aug. 20 14,500.00
R Telephone service and maintenance of telephone New York Telephone Company,
lines and apparatus for 1917, in Putnam, West- 15 Dey Street, New York
chester, Bronx and New York counties. .. ... ey EHE e i LRSI i Y A Yu ey s Cndhug s Jan. 1 6,700.95
s Telephone service for 1917, west of Hudson river,.. New York Telephone Company,
15 Dey Street, New York City  .......  ....... Jan. 1 993.75
Contract 9, third Correcting defects in specifications relating to mold- H. 8. Kerbaugh, Ine., 6 Church
modification .. ings on dimension stones, Item 39............ - Street, New York City...... ... iZan " Beledais My T sapmiene
Contract 70, Adjusting matters in dispute arising out of defective Paul 8. Recves and Co., 1415
modifieation. . VRIVEE« ., «ss vn s srsns Tk i Sam g L AT Catherine Street, Philadel-
o TEMY R A Y 2ABRG AT Setu T Sessney Mar, 200 Fhacesiis

*Work wag awarded on open-market order; agreement was made afterwards
*;gop:rgqtor made oral bid, which was accepted; agreement abandoned by contractor, who failed to make any deliveries
nit Prices:
Agreement 109—Casing left in place in accepted wells, $2.88 per linear foot
Agreement 110—Boring, $3.00 per linear foot; casing ordered left in place, $0.10 per pound

Agreement 111—Manure delivered, $1.50 per ton
118§15,115.1

8 deducted from final certificate of contract

£6
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TABLE 6

Canvass oF Bips Oprenep Jury 10, 1917, ror Contract 129, For THE COMPLETION OF THE SUPER-
sTRUCTURE OVER THE DRAINAGE CHAMBER AT SHAFT 21 oF THE Crry TuNNEL OF THE CATSKILL
Aquepucer, IN THE BoroucH oF MANHATTAN, New York City

ITEMm DEscriPTION Unit QUANTITY A *B C D AVERAGE
1  Gray Portland cement................ Barrel.. ... 850 $2.50 32 .25 $2 S0 $2 R0 $2.59
2  White Portland cement............... Barrel, ... 80 4 65 4.55 5.00 5.10 4.83
3 Reinforcingsteel.................... Pound..... 15,000 .07 .065 08 10 LOR
C TR [T R SR e i X .. Lumpsum. ...... 5,757 .00 5,210.00 5,669 .00 6,000_00 5,659.00
5 Shortening and placing electrie travel-
YO CPRTIR o« o 6ra b b b Ead o Rl Lump sum. ...... 1,370.00 1,280.00 1,200.00 1,400.00 1,312.50
6  Superstructure and appurtenances com-
plete, exclusive of Items 1 to 5,
T LT S e I o Lump sum. ...... 50,842.00 55,5840.00 69,493.00 76,378%.00 63,138.25
ATAERUTER OF PIBELS o o ind st o 3or st n it tmen B s B wins'g $61,516.00 $65,581.50 §80,342.00 $88,066.00 ... . _ ...

Time: 6 months Bond required: $30,000 * Awarded contract A—Lustig & Weil, 103 Park Avenue, New York City
B—John T. Brady and Company, 103 Park Avenue, New York City C—Thomas J. Waters Co., 271 West 125th Street,
New York City D—Columbusg Cirele Construction Corporation, 51 East 42nd Street, New York Clity

¥6



TABLE

Canvass oF Bios OpeENED Aprin 24, 1917, ror Contract I
TesTing ELEcTRICAL LIGHTING APPARATUE AT ASHOKA
ERVOIRS AND AT VARIOUS STRUCTURE

Irum DESORIPTION Unir QuUANTITY A B

1 Electric lighting of struc-

tures at Ashokan res-

P, 5 0o o pite i R Lumpsum ........ $4,000.00 $4¥
2 Electrie lighting of Hudson

and Croton Lake Drain-

age chambers........... Lump sum ........ 1,200.00 11
3 Electric hf(htmg of struc-

tures at Kensico reservoir

and dam and roadway on »

Kensicodam........... Lumpsum ........ 11,400.00 113

4 TElectric lighting of strue-
tures at Hill View res-

BRI 3 s o S 3 e s ami Do Lumpsum ........ 1,300.00 1%
& Electric lighting of valve-

chambers of the City tun-

nel...... R AR S A S Lumpsum ........ 3,000.00 23

6 Electric lighting of strue-
tures at Silver Lake res-

7 Oetx'(;rou-..l;.il ........ geos Lumpeum ........ 2,100.00 22
utdoor lighting syastems
for Hill View and Bilver

Lake reservoirs.. . Lumpsum ..,...... 20,200.00 158

Parapet lighting units for
Kensicodam....,...... Unis. ... 139 116.00 It

Roadway hzhtmg units,
Type O.R......c...... Unit. ..... 12 164.00 u

10 Roadwny hghtxng umt.l,
gz I | OO A S OREEL, 3 0e 51 158.00 !

11 Pathway lighting umu
ATDO I cnsorins i oot Unit...... 29 142 .00 I

12 Fenee lighting units, Type
o MFto ..... Seaass iy xE ) | S, 44 83.00 {

: otor an or

slmce~gam g Auio

Screen chamber....,.... Lumpsum ........ 1,250.00 8

14 Pump for Lower gate-
chamber of Kensico dam. Lumpsum ........ 470.00 8
Amountsof bids.. . ... ., .o.oiinrrenrnnnnn $78,840.00 0

Time: 8 months Bond required: $40,000 *Awarded contract #*#Thej
Co., 1056 West 40th Street, Naw York Clty B—T. Frederick Jackson, Int.
Ellicott Square, Buffalo, N. Y. D—Heyman and Goodman Co., 15 Excis
Row. New York City F—Watson Flagg Engineering Co., 120 L:berty St

PRINCETON UNIVERSIT



3, FOR FURNISHING, DELIVERING, INSTALLING AND
, Kensico, Hiun View anD SiLver LAke Res-
Avronag CATsKILL AQUEDUCT

C D E F AVERAGE

.00 $4,945.00 $8,000.00 $7,400.00 $3,842.00 $5,866.80

.00 1,230.00  2,000.00  2,400.00 832.00 1,604.40

00 14,100.00 13,000.00 17,000.00 15,335.00 13,368.40

00 1,420.00  2,000.00 2,500.00 1,135.00 1,689.00
00 3,085.00 8,000.00 . 7,800.00  2,886.00 4,989.00
00 3,100.00 2,500.00 4,900.00 2,855.00 2,963.80
00 21,480.00 19,000.00 32,860.00 20,044 .00 22,416.00
00 100.00 115.00 165.00 19,133.00 124 .80
00 148.00 115.00 180.00  1,708.00 153.00
00 152.00 115.00 190.00 7,133.00 153.60
00 142.00 115.00 170.00  3,520.00 141.00
00 92.00 70.00 120.00  6,000.00 91.60
00 1,185.00 800.00 1,900.00 1,019.00 1,202.00
00 340.00 400.00 900.00 458.00 539.00
00  $52,080.00 §S85,34500 $122,595.00 $3,458,225.00

ses of this bid are not included in average bid A—TLord Electric

{9 John Street, New York City C—Lupfer and Remieck, 594

e Place, Jersey City, N. J, E—Charles Menads & Co.; 38 Purk
New York City

PRINCETON UNIVERSITY
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TABLE 8

Canvase or Bips OpeNED AprriL 10, 1917, For Contract 176, For FurnisaING AND EREcTING FENCES AROUND
HirL View REservoIR, IN THE Crry oF YONKERS, WESTCHESTER CoUNTY, NEW YORK, AND SILVER LAKE
ResErvoIr, IN THE BorougH oF Ricamonp, NEw York City

ITEM DEsScRrRIPTION Uwir QUANTITY *A B C D E F AvVERAGE
1 Concrete masonry. ............. Cubic yard........ 1,000 $7.25 $6.00 $10.45 $0.83 $10.60 $19.00 $10.52
2 Galvanized steel and iron........ Pourdis i ac::55.50, 250,000 AL 105 A2 .13125 A12 .11 115
3 Reinforeing steel............... POIND s 51 v03 307000 20,000 .0525 .04 .06 1025 .08 .06 066
4 Wire Ienchn® o« . v hosssomesis ) LT 1 - A SRR . 160,000 0675 .06 .06 0775 075 .08 .07
5 Paintingfence................. Linear foot........ 17,000 A2 16 .30 A5 .40 .40 2565
6 Conerete guard-rail............. Linear foot........ 5,000 75 2.00 .95 1.45 1.9¢ 1.75 1.45
7 Repairing existing Knox fence. . . Lumpsum,.......  ...... 1,050.00 100.00 400.00 250.00 500.00 500.00 466.67
8 Portland cement. .............. Barrelis..::uisa0 1,800 2.15 2.00 2.85 2.02 2.80 3.00 2.47

PRt e 05 ol b | CPSURS A SN LIS i oy oSO Py R = e S S OB $57,310.00 $59,070.00 $66,630.00 $70,778.50 $73,390.00 $581,950.00 ......

Time: 18 months Bond required: $30,000 *Awarded contract A—Lupfer and Remick, 594 Ellicott Square, Buffalo, N. Y. B—Heyman
and Goodman Co., 15 Exchange Place, Jersey City, N. J. C—P. T. Cox Contracting Co., Inc., 154 Nassau Street, New York City D—James
MacArthur Co., 22 Ormond Place, Brooklyn, N. Y. E—Hudson River Co., Inc., 149 Broadway, New York City F—William H. Egan, 147
East 145th Street, New York City

56



TABLE 9

Canvass or Bins Openep Juuy 10, 1917, ror Contract 179, For SUr-
FACING WITH VITRIFIED Brick Brock THE EasT HiLL
Drive AT THE KENsico DawM, 1N THE TownN oF NoRTH
CastLE, WESTCHESTER CoUNTY, NEW YORK

Item DESCRIPTION Unir QUANTITY *A

1  Excavating and grading (rolling, preparation Linear foot of

and shallow excavation) ... .. ........... road....... 1,900 $0.95
2 Excavating and grading (excavation not in-

Shdod S0 T8 1Y o o; o 300 v e 5 b & Cubiec yard... 100 2.50
3 Concrete masonry for pavement foundations.. Cubie yard... 800 12.25
4  Concrete masonry for edgings, ete. ........... Cubie yard.. . 50 19.00
& (Porllotd BoIneIE . o 565 50 5 it adeinl vivie Barrel....... 1,900 3.10
6  Vitrified brick pavement..... ... ........... Square yard.. 4,000 3.90
T Bubhle PRVIDE: ... 5 o065 ss6 s 550w i eiause mis Cubie yard. .. 250 10.40
8 Concreteguard-rail.......cciviivivsenncans Linear foot.. . 2,000 .90
9 Concrete posts with sign-boards............. ) o7 AR 10 20.00
10 Reinforeing stetl....cvcvinviiveeinsatssmses Pound. ...... 8,000 10
RN E SRR b L d it e e st L A LA L AL Toes D220 LY. $39,695.00

Time: 6 months Bond required: $6,000 * Awarded contract A—Empire En-
gineering Co., Inc., 6 Church Street, New York City

PRINCETON UNIVERSITY



TABL

Canvass or Bms Orenep June 19, 1917, vor Contract 18(
Avong THE Cams

ITEMm DEescrIPTION Umir QuUANTITY A [

1 Rock excavation:

For work under Item 4......vovevesvsorons Cubie yard 50 1$5.00
For workunder Item 5.................... Cubic yard 2. aoaindans
For workunder Item 6.,.........,........ Cubie yard -t RPN
Forworkunder Item 7.........co0vnvennne Cubic yard B sk ivad
For workunder Item 8.................... Cubie yard B s s S
For entire work (Item 9)......c.....v..v...., Cubio yard BB + g evrmins
2 Earth excavation and refill:
Forworkunder Jtem4..........ccivvvu... Cubic yard 4,600 11.00
Forworkunder Item 5.................... Cubic yard 1,300 .........
For work under Item 6.................... Cubio yard RO §-3zazs ox
Forworkunder Item 7........000ovivvennn Cubie yard 11,1 NS
ForworkunderItem 8.................... Cubie yard 171 (et R
For entire work (Item 8).........ccovvunn.. Cubiec yard 6,700 .........
3 Portland cement:
For work under Item4.................... Barrel. ... 800 12.40
ForworkunderItem 5...............0.... Barrel..... 01t (PP
For work under Item 6.................... Barrel..... B’ ¢ wniamiae
ForworkunderItem 7.................... Barrel..... 00 . ibarads
For work under Item 8.................... Barrel..... i 1), ¢ SO AT
For entire work (Item 9) . .. ..o vnnnn o Barrel..... IBHO ' s vaaa

4 Drecting 5 dwellings, 5 carriage houses, 1 horse-
shed, 1 garage and 1 storage shed, remodeling
uilding, removing 2 bmldmgn and laymg

water-mmn. exclusive of Items 1, 2 and 3. Lump sum ..... 145,273.00 42,
Aot OF Bide. csise0: 28000 s0ainsdit tresianss Senvk $51,663.00 $32
5 FEreoting 2 dwellings, 1 carriage house and 1
garage, exclusive of Items 1, 2and 3........ Lump sum ..... ......... t12
Atiounts O BIAE. s viser iaiiiiinisas cordamialons ir aien)  kEMagds t 11
6 Remodeling 1 building and erectin d! 1 carriage
bhouse, exclusive of Items 1, 2and 3......... Lump sum ..... i e
bRk (el o 1 RO R SUCHMTICE SRSl ARSI NP . e W

T Remodelmg 2 buildings, erecting 1 barn and
removing 2 buildings, exclusive of Items 1, '
VT I PR SR e S e TARD- WL darinr iR sinatis
ATRAOEIE Ol T, 5 0.t Soh Ry a ns S mer suisls o r i a0 smdne!, “soioe LN SN
8 Remodeling 1 building and erecting 1 barn, ex-
clusive of Items 1, 2and 3................. Lump sum ..... aE s

§Awarded Contract 180-A §§Awarded Contract 180-B f{§iAwarded Contract 18C
N.Y. B—TFallkill Construction Co., Ine., 1 Washington Street, Poughkeepsie, N. Y.
Adelphi Street, Brooklyn, N. Y. E—Gumh-Delaney Company, Inc., 32 West Fordham
York City G—G. A. Glantz, 1213 Elder Avenus, New York City H—Mead & Taft C

PRINCETON UNIVERSITY



TABL

Canvass or Bms Orenep June 19, 1917, vor Contract 18(
Avong THE Cams

ITEMm DEescrIPTION Umir QuUANTITY A [

1 Rock excavation:

For work under Item 4......vovevesvsorons Cubie yard 50 1$5.00
For workunder Item 5.................... Cubic yard 2. aoaindans
For workunder Item 6.,.........,........ Cubie yard -t RPN
Forworkunder Item 7.........co0vnvennne Cubic yard B sk ivad
For workunder Item 8.................... Cubie yard B s s S
For entire work (Item 9)......c.....v..v...., Cubio yard BB + g evrmins
2 Earth excavation and refill:
Forworkunder Jtem4..........ccivvvu... Cubic yard 4,600 11.00
Forworkunder Item 5.................... Cubic yard 1,300 .........
For work under Item 6.................... Cubio yard RO §-3zazs ox
Forworkunder Item 7........000ovivvennn Cubie yard 11,1 NS
ForworkunderItem 8.................... Cubie yard 171 (et R
For entire work (Item 8).........ccovvunn.. Cubiec yard 6,700 .........
3 Portland cement:
For work under Item4.................... Barrel. ... 800 12.40
ForworkunderItem 5...............0.... Barrel..... 01t (PP
For work under Item 6.................... Barrel..... B’ ¢ wniamiae
ForworkunderItem 7.................... Barrel..... 00 . ibarads
For work under Item 8.................... Barrel..... i 1), ¢ SO AT
For entire work (Item 9) . .. ..o vnnnn o Barrel..... IBHO ' s vaaa

4 Drecting 5 dwellings, 5 carriage houses, 1 horse-
shed, 1 garage and 1 storage shed, remodeling
uilding, removing 2 bmldmgn and laymg

water-mmn. exclusive of Items 1, 2 and 3. Lump sum ..... 145,273.00 42,
Aot OF Bide. csise0: 28000 s0ainsdit tresianss Senvk $51,663.00 $32
5 FEreoting 2 dwellings, 1 carriage house and 1
garage, exclusive of Items 1, 2and 3........ Lump sum ..... ......... t12
Atiounts O BIAE. s viser iaiiiiinisas cordamialons ir aien)  kEMagds t 11
6 Remodeling 1 building and erectin d! 1 carriage
bhouse, exclusive of Items 1, 2and 3......... Lump sum ..... i e
bRk (el o 1 RO R SUCHMTICE SRSl ARSI NP . e W

T Remodelmg 2 buildings, erecting 1 barn and
removing 2 buildings, exclusive of Items 1, '
VT I PR SR e S e TARD- WL darinr iR sinatis
ATRAOEIE Ol T, 5 0.t Soh Ry a ns S mer suisls o r i a0 smdne!, “soioe LN SN
8 Remodeling 1 building and erecting 1 barn, ex-
clusive of Items 1, 2and 3................. Lump sum ..... aE s

§Awarded Contract 180-A §§Awarded Contract 180-B f{§iAwarded Contract 18C
N.Y. B—TFallkill Construction Co., Ine., 1 Washington Street, Poughkeepsie, N. Y.
Adelphi Street, Brooklyn, N. Y. E—Gumh-Delaney Company, Inc., 32 West Fordham
York City G—G. A. Glantz, 1213 Elder Avenus, New York City H—Mead & Taft C
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0, ror ErEcriNG, REMODELING AND REMOVING BUiLDINGS

{ILL AQUEDUCT

B §HC
$5.00  oripvins
15.00 $1.00

...... 11.00

...... 11.00

...... 11.00
1 08 R —
11.80 1.10

...... 11.10

...... 11.10

...... 11.10

288 isaecers
12.53 2.50

...... 12.50

...... $2.50

...... t2.50

100.68 .......-.

A148.69 ...... *¥0

424.11 18,771.00

y370.11  $20,721.00

...... 13,525.00

...... $3,890.00

...... 18,982.00

...... $9,582.00

i BpaA 16,377.00

£ Smyat $6,977.00

---------------

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

---------

.........

.........

---------

.........

---------

.........

..........

..........

..........

----------

..........

..........

..........

..........

..........

..........

----------

..........

= =G e |
............
..........................
..........................
..........................
..........................
..........................
....................
...................
..........................
..........................
..........................
..........................
..........................
..........................
A TL Y ST, S
............
........ $41,546.00 $58,300.00
..........................
SARREGATE L ReAk ¢ AT 18,800.00
...........................
................. 3,780.00
....................
$7,970.00 ......... ... 333 i
.................... .G ¥ 5V
......................... -
..............
..........................
..........................
e —

tItems included in contract **Informal bid A—P. C. Osterhoudt & Co., Kingston,

>—J. E. Butterworth, 1665 Nelson Avenue, New York City
Road, New York City

D—C. L. Dooley, Inc., 257

F—Neptune B. Smyth, Incorporated, 417 East 34th Street, New
., Cornwall Landing, N. Y

PRINCETON UNIVERSITY



d3AINN NOLIONIEd

ALIS

TABLE 11
Canvass oF Bms Openep AuGusT 7, 1917, ror Contract 181, For FURNISHING AND DELIVERING A PORTABLE
SteEEL BuiLping AND A Truck, EREcTING A BRrick STORAGE BuiLDING AT 140TH STREET AND FIFTH
AvENUE, AND DoIinGg MiscELLANEOUS WORK, IN THE BorouGH OF MaNHATTAN, NEW YoORK CITY

IteEM DescripTION Uxrr QuanTITY *A B C AVERAGE
1 Brickstoragebuilding. . ........cciviirneininn Lumpsum.......  ...... $25,500.00 $24,575.00 $23,135.00 $24,403.33
2  Truck for hauling HIORE - 0 5% 5 6055508 Gl s d 5 S 4 Loy BUMY s shens bamhél 2,750.00 3,125.00 2,915.00 2,930.00
3 Portable steel bullding. .............ccooau.. TANR? BAD s 5. c0 nti Baniies 18,500.00 26,172.00 20,657.00 21,776.33
B¢ HERANE o o 00y e et ans S e o) et e e B P e Cubic yard, .., ..\ 1,100 .60 655 2.00 1.09
B DRI s G s e $ 6 HS S b S SRS ANE & e Cubic yard....... 900 1.40 1.58 4,00 2,33
R L e Mo (BT PV o Square foot....... 38,000 04 .063 15 084
7 Surfacinggravel walks..............cccoiuninn. Square yard...... 1,400 1.20 1.89 3.00 2.03
BIOUBER DBEAR, o wrves ns 4155 Mgt aon.96 ndeis s R oS boiges s AAds a5 s E AL Db a e $51,870.00 $61,054.50 $62,407.00 .. ........

Time: 10 months  Bond required: $20,000 * Awarded contract = A—John T. Brady and Company, 103 Park Avenue, New York City
B—Hamilten & Chambers Co., Inc., 29 Broadway, New York City C—Thomas J. Waters Co., 271 West 125th Street, New York City

L6
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TABLE 12

Canvass oF Bips OpeneDp Aprin 10, 1917, ror Contract 182, FOR APPLYING SURFACE TREATMENT TO
WarErRBOUND MAcADAM PAVEMENTS AT THE ASHOKAN RESERVOIR, IN THE TOowNSs oF
Ouive AND MarBLETOWN, ULsTER CountYy, NEW YORK

Item DEscRrIPTION Unir QUANTITY *A B C AVERAGE
1 Cleaning and preparing road surfaces. ... . Square yard........ 30,000 $0.08 $0.20 $0.25 $0.177
2 Bituminous surface treatment............ Square yard........ 30,000 A7 .15 .20 173
3 Bitumeninrefined tar.................. i 1T A 65 37.50 30.00 28.00 31.83
gt R g T3 SR LA IR e 61 et A T L AP 08 S SR S S . $9,937.00 §12,450.00 $15,32000  ......

Time: 3 months Bond required: $4,000 *Awarded contract A—State Highway Construction Co., Beacon, N. Y. B—
John F. Gallagher, Kingston, N. Y. C—The Barrett Co., 17 Battery Place, New York City



TABLE 13

Canvass oF Bips Openep Jury 10, 1917, ror Contract 184, ror VITRIFIED
Brick PAVEMENT IN THE KEN8SICO AERATOR, IN THE TowN
ofF Mt. PLEasANT, WEsTCHESTER CoUNTY, NEW YoORK

ITEM DESCRIPTION Unir QuANTITY *A B
1 Excavation of conerete.................... Cubie foot, .. 11,000 $0.50 $1.00
2 Concreteinaerator. . ..................... Cubie foot. . . 11,000 .40 .90
3 Surfacing aeratorapron...........,........ Square foot., 4,000 .40 .60
4 Waterproofing concrete surfaces. ........... Square yard.. 4,400 .50 .60
5 Steel embedded in concrete.............. ... Pound....... 1,000 15 .35
& ABratOr PAVOIMIBIIE, .o be o ootaescosmas iy s oo Lump sum...  ..... 29,000.00  33,000.00
ATINBEE T BIARL ;. o4 el s awnttita S o e B AT i e 058 £ 83 $42,850.00 $58,590.00

Time: 4 months Bond reguired: $14,000 *Awarded contract A—Henry E. Fox Construction
Co., 81 East 125th Street, New York City B—Lupfer and Remick, 594 Ellicott Square, Buffalo, N. Y.
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TABLE 14

Canvass or Bips OpENED May 22, 1917, For Contract 185, ror FURNISHING AND
DeLivEriING PorTLAND CEMENT FOR UsSE AT WoobpsToCcK AND GLENFORD
Dikes oF THE ASHOKAN RESERVOIR

< AMOUNT
NAME oF BIDDER ADDRESS QUANTITY PRrICcE o Rt
*Alsen's American Portland Cement
MEOTIER, , o P i L o o B it g g B 45 Broadway, New York City..... 15,000 barrels $2.30 $34,500.00
*#The Atlas Portland Cement Com-
a0 g SO S T T e T S 30 Broad Street, New York City.. 15,000 barrels 2.37 35,550.00
Vuleanite Portland Cement Co.... 8 West 40th Street, New York City. 15,000 barrels 2,385 35,775.00
The Alpha Portland Cement Co,... Easton,Pa...........c. c0cn. cun 15,000 barrels 2.42 36,300.00
Ajax Portland Cement Co......... 103 Park Avenue, New York City. 15,000 barrels 2.49 37,350.00

Bond required: $15,000

*Awarded contract

**Informal bid

001
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TABLE 15

Canvass oF Bips OrENED May 22, 1917, For Contract 186, ror Borings AT WoopsToCK
AND GLENFORD DIKES OF THE AsHOKAN RESERVOIR, IN THE Town or HURLEY,
UrsTER County, NEW YoRK

ITEM DESCRIPTION Untr QUANTITY *A B

1  Setting shallow grout pipes............... BIDe. 5: c5000 120 $50.00 $38.43

2 Binking 4-inch easing........ 5GuF g s dims T 44 Linear foot. 5,000 2.50 2.75

3  Setting 2i-inch deep grout pipes........... Linear foot. 2,500 1.00 .95

4  Sinking and setting 2}-inch p grout pipe . Linear foot. ®,000 2.75 1.63

5 Drilling core borings. . .. ccveviveeviearanns Linear foot. 11,700 2.50 9.45
VU e i) e T LTRSS Sl 0 (P St 1. SN P e $72,250.00 $144,341.60

Time: 15 weeks Bond required: §32,000 *Awarded contract A—Sprague & Henwood, Inc., Scranton,
Pa. B—Powers Kennedy Contracting Company, 149 Broadway, New York City

101
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TABLE 16

*Canvass oF Bips OreneEp Juny 10, 1917, ror Contract 187,
FOR Frrring Up A CHEMICAL AND BACTERIOLOGICAL
LABORATORY IN THE LOWER GATE-CHAMBER OF
AsHOKAN RESERVOIR, IN THE TowN oF
Ouive, Urister County, NEW YORK

AMOUNT
NAME oF BippeEr ADDRESS oF Bip
Lord Eleetrie Co........... 105 West 40th Street, New York City. $14,839.00
Bond required: $2,500 Time: 12 weeks * Bid rejected

PRINCETON UNIVERSITY
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TABLE 17

Canvass oF Bips OpENED AUGUST 7: 1917, ¥or Contract 188, r¥or
FurnisHING AND DELIVERING GATE AND PRESSURE-REGULATING
VALvES AND APPURTENANCES FOR THE City TUNNEL OF THE
CatskiLL Aquepuct, IN THE City oF NEw York

ITEM DESCRIPTION Unir QUANTITY *A
1 48-inch bronze gate-valves................. Valve..... 1 $14,220.00
2  30-inch bronze gate-valves..... . ........... Valve..... 2 6,255.00
3 48-inchiron gate-valves.................... Valve... .. 1 5,075.00
4  30-inch iron gate-valves.................... Valve... .. 6 2,700.00
5 16-inch iron gate-valves. ., ............  .0.- Valve..,.. 6 725.00
6  16-inch steel gate-valves. .. ................ Valve.. ... 4 1,115.00
7 12-inchiron gate-valves.................... Valve..... 1 575.00
8 8-inch iron gate-valves.................... Valve..... 3 95.00
9 6-inch iron gate-valves. ................... Valve..... 6 69.00
10 d4-inch iron gate-valves. ..............00un. Valve..... 9 30.00
11 3-inch iron gate-valves.................... Valve..... 6 20.00
12 4-inch bronze gate-valves. .. ............. Valve.. ... 6 215.00
13  16-inch pressure-regulating valves.... .. .. ... Valve.. ... 8 750.00
14  24-inch pressure-regulating valves.. ... ... .. Valve. . ... 4 1,200.00
1B 1 Blenl CREEIEE os ¢ i omimes AT e sle i ire s acs 'wa lelals Pound. ... 150,000 .23
16 Miscellaneous bronze............co0vvunns Pound 7,000 .75
17  Miscellaneous iron and steel................ Pound. . .. 20,000 .25
IR ‘Poanse BIIOIE £ 506 vt 8w sy e'nlalnasd i aagwsisls Pound. ... 3,500 65
19  Bronze shaft-cap covers, elbows and con-
necting pipes...... sk 2e it s RALE Pound. ... 18,000 .80
FSAGERY DETHD i b ais 0 9,500 o Gleiaiin o £ wviaiy 25 i Ly # ey o g ol $147,219.00

Time: 44 weeks Bond required: $60,000 * Awarded contraot A—Coffin Valve
Company, Boston, Maas,

PRINCETON UNIVERSITY
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TABLE 18

Canvass oF Bips OpeNeD OcToBER 23, 1917, ror Contract 189, For THE CONSTRUCTION OF THE MAIN-
TENANCE BuiLpiNGs AT SiLvER LAke RESErRVOIR, IN THE BorougH oF Ricumonp, NEw York City

IreEM DESCRIPTION Unir QUANTITY *A B C D E
y Rl ) C T n A S S S S (U PP SR Cubie yard 300 $0.75 $0.75 $1.75 $2.20 $1.00
2 PorHand CEMEIIN. .0 de & o whe' ¢ 3 s onia s Srre s 4o s sy Barrel. . ... 150 2.50 2.80 2.90 2.92 1.90
3 Keeper's house, exclusive of Items 1 and 2. ., Lumpsum. ........ 8,535.00 8,995.00 8,950.00 1044500 11,258.00
4 Garage, exclusive of Items 1 and 2...,...... Lumpsum. ........ 3,975.00 6,195.00 6,950.00 6,437.00 7.700.00
5 Removal of buildings................c..... Lumpsum. ........ 350.00 95.00 1,200.00 172.00 **150.00
At OUNEE 08 B | 1 a s oo i orns i om0t o 5 yiadeie a/ss bns $13,505.00 $15,930.00 $18,060.00 $18,152.00 $19,393.00
ITeEM DESCRIPTION Usat QUANTITY ) G H 1 AVERAGE
1. EEPANALION o6 550455 688w a bbbl bd e n o s Cubic yard 300 $1.65 $1.25 $2.00 $3.00 $1.50
& Portiond ediexthy - o v o venamy 155 w80 cassie Barrel ... 150 2.60 4.50 2.00 3.00 2.82
3 Keeper's house, exclusive of Items 1 and 2... Lumpsum, ........ 11,300.00 10,850.00 10,000.00 11,000.00 10,148.11
4 Garage, exclusive of Items land 2...,.... .. Lumpsum. ........ 7,700.00 8,300.00 R,600.00 9,000.00 7,206.33
5 Removalof buildings............cvnuuenn. Lumpsum, ........ 200.00 500,00 1,500.00 1,000.00 627.12
Apduntolibide:; ..c 00 0isiaw s ok g odd s istanmsva $20,085.00 $20,700.00 $21,000.00 $22,350.00 .........

Time: 8 months _ Bond required: $6,000 *Awarded contract _ **A eredit of $150 bid for the buildings of Item 5 = A—Karlsson
Bros,, 30 Havenwood Road, Tompkinsville, Staten Island, N. Y. B—U.W. Osborn & Son, 74 South Avenue, Mariner’'s Harbor, Staten Island,
N.Y. C—Thomaa J. Tully, 305 East 166th Street, New York City = D—B. Diamond, 12 Bergen Street, Brooklyn, N. Y. E—John
F. Ferguson, 602 West 110th Street, New York City ¥F—J. M. Knopp, 544 West 43rd Street, New York City G—Werner-Huberty
Company, Inc., 50 Court Street, Brooklyn, N. Y. = H—Burke Bros. Construction Co., Inc., 62 West 42nd Street, New York City I—
P. T. Cox Contracting Company, Inc., 154 Nassau Street, New York City

Ll
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TABLE 21

Canvass or Bins OpENEp MarcH 6, 1917, ror Contract AH, ror FURNISHING AND
DeviveEriNG LiQuip CHLORINE FOR UsE AT THE KENSICO SCREEN CHAMBER
or THE CATSKILL AQUEDUCT

Naume oF BippER ADDRESS QUANTITY Price “z,"mgg"

*Electro Bleaching Gas Com-~
................... 18 East 41st Street, New York City.. 50,000 pounds $0.1175 §5,875.00

corporated .o v sih s s 55 Canal Street, Providence, R. I... 50,000 pounds .123 6,150.00

Time: 6 months Bond required: $2,500 *Awarded contract

SOt
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APPENDIX A

REPORT OF THE BOARD OF WATER SUPPLY TO THE
MAYOR OF THE CITY OF NEW YORK ON THE COM-
PLETION OF THE FIRST STAGE OF THE CATSKILL
WATER SUPPLY SYSTEM

BOARD OF WATER SUPPLY
CITY OF NEW YORK

Municipal Building

Hon. JouN Purroy MITCHEL,
Mayor of The City of New York.
SIR:

The Commissioners of the Board of Water Supply, appointed
pursuant to Chapter 724 of the Laws of 1905, and charged with
the duty of furnishing to the City of New York an additional
supply of pure and wholesome water, beg leave to report the
completion of the first stage of the work, and the actual delivery
of an additional supply of water, exceeding 300 million gallons
daily, from the Catskill mountains to all boroughs of the Greater
City.

This result has been accomplished more than one year ahead
of the estimated time and about $7,000,000 below the estimated
cost.

Immediately upon the appointment of the Commissioners by
Mayor George B. McClellan, in whose administration and under
whose guidance this work was inaugurated, the Board of Water
Supply became charged with the duty of determining the sources
of supply from which the water was to be taken. The City then
had in round figures four million inhabitants, and the practicable
limit of its water resources had for some time been reached.
Numerous previous City administrations had attempted to solve
the problem and there had been collected a vast amount of data
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which it remained for the Board of Water Supply to investi-
gate and reduce to practice.

It created an administrative department to handle contracts
and the legal and finauncial matters of the Board, which ran into
cologsal figures; and it organized a great engineering force, at
the head of which it placed J. Waldo Smith, who, as Chief En-
gineer for the Aqueduct Commissioners, had had immediate
charge of all the engineering work connected with the Croton
supply. ~ g

Realizing the critical situation that would confront the City
before any additional supply of water could be obtained, the
Commissioners proceeded with all possible speed to locate the
most desirable sources. In exactly four months after appoint-
ment they determined that the Catskill Mountain region offered
the most available and best source of supply, and submitted to
the Board of Estimate and Apportionment, for its approval, a
map, plan and estimate of cost for obtaining this water from
the Esopus, Rondout, Catskill and Schoharie watersheds, in the
amount of at least 500 million gallons a day. Later, more de-
tailed studies determined that this quantity of water could most
economically be developed from the Esopus and Schoharie creeks,
leaving the other watersheds available for possible future de-
velopment.

The plans thus made were unanimously approved by the Board
of Estimate and Apportionment on October 27, 1905, and by
the State Water Supply Commission in May, 1906, after neces-
sary legislation had been secured, thus paving the way for the
Board to proceed actively with the surveys and investigations
and the preparation of the detail plans upon which the actual
construction was to depend.

With such speed were these preparations pushed that the first
contract, covering 11 miles and known as Contract No. 2 of the
Catskill aqueduct, was awarded March 2%, 1907. On June R0,
1907%, the first sod on the line of the work was turned by Mayor
MecClellan, with appropriate ceremonies, near Garrison.

The Board of Water Supply at that time undertook to de-
liver the first increment of 250 million gallons daily within ten
years from the date of the award of the first contract, but long
before this time the water delivery was in fact accomplished.
Catskill water was turned into Kensico reservoir, north of White
Plains, on November 22, 1915; into Hill View reservoir, near
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108 BOARD OF WATER SUPPLY

Yonkers, on November 30, 1915; and was actually distributed
for use in small quantities in the City of New York on December
27, 1915, and turned into general use in all the five boroughs
of the City in January, 1917,

Throughout the prosecution of the work the greatest care was
exercised to co-ordinate the contracts so that, in case of any
exigency, Catskill water might be delivered into the City through
the Croton aqueduct, although the construction work was far
from completion. In point of fact, Catskill water could have
been delivered into Croton reservoir over four years ago, if a
drought like that of 1911 had occurred.

The main supply of the new system is drawn from the Asho-
kan reservoir, located in the Catskill mountains about 16 miles
west of Kingston. This reservoir has a capacity of 132 billion
gallons, or enough to cover the island of Manhattan to a depth
of 30 feet; and its contents could supply the whole of Greater
New York, at the present rate of consumption for about eight
months. It is 12 miles long and has a maximum depth of 190
feet., Before the water was impounded therein, seven villages
were removed and eleven miles of the Ulster and Delaware rail-
road were relocated. The problems involved in the removal and
relocation of the railroad were complicated, but, after negotia-
tions covering several years, were satisfactorily solved by the
Board acting in co-operation with the Board of Estimate and
Apportionment.

The construction of the aqueduct, which is 120 miles in length
from the Ashokan reservoir to the terminal reservoir, Borough
of Richmond, was divided into a number of parts, the most
difficult being the tunnels under the Rondout valley, the Wallkill
valley and the Hudson river. The Hudson river, with its deep
rock gorges, flowing between the mountains and New York City,
had to be crossed. Here engineering skill, rejecting the more ob-
vious but less secure and more costly means of crossing by bridges
or pipes, sank shafts 1,200 feet deep and drove a tunnel in the
granite rock beneath the river, through which the water flows
under pressure. These tunnels are 14 feet in diameter inside.
The interior dimensions of the cut-and-cover aqueduct are 17 feet
high by 1714 feet wide.

For the City’s security, with so long an aqueduct, it was very
important to have a large store of water mear by. Branching
valleys three miles north of White Plains afforded a site for
Kensico reservoir, which was formed by constructing one of the
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great masonry dams of the world, 1,850 feet long, with a maxi-
mum hight of 307 feet. The water held in reserve here could
supply the City’s present rate of draft for nearly two months.
This Kensico reservoir is the objective point of the Bronx Park-
way, & beautiful highway from New York City.

The third important reservoir is that of Hill View, in Yonkers,
at the New York City line, which is an equalizing reservoir for
the varying consumption of New York City during the day and
night.

One of the great works of the Board was the City tunnel, which
carries the water under the Borough of The Bronx, the Harlem
river, the Borough of Manhattan and the East river to terminals
in Brooklyn at Fort Greene Park and Flatbush avenue, from
which conduits extend to the Boroughs of Queens and Richmond.
Instead of delivering the water within the City limits in the
usual pipe-lines, of which a great number of the largest size
would have been needed, with the intolerable digging up of im-
portant avenues and streets, a great pressure tunnel 18 miles
long and from 200 to 750 feet in depth, was constructed beneath
the busy thoroughfares of the City. This construction required
about six years, and during the first three years involved the
use daily of over ten thousand pounds of dymamite, which was
exploded in the heart of the City without serious accident. The
only surface indications were the 24 shafts with temporary build-
ings at their tops. Through these shafts the water is now flowing
into distribution pipes beneath the streets.

The last barrier to be crossed before the water could he sup-
plied to Staten Island was The Narrows of New York harbor.
Here a 10,000-foot line of 36-inch-diameter cast-iron pipes, each
12 feet long and having a ball-and-socket joint, was laid in a
trench dredged in the harbor bottom and covered over with sand
and gravel. Severe tests have proved this pipe-line to be re-
markably watertight, due to the special devices employed.

For these great achievements over physical obstacles tribute
i8 due to the vision, skill and resourcefulness of the Board’s
engineers and the experts who aided them; to the energy and
ability of the contractors; to the ingenuity of many manufac-
turers of equipment and materials, and to the faithfulness of
thousands of mechanies and laborers who wrought by day and
by night.

In the course of its operations it became necessary for the
Board of Water Supply to acquire title for the City to 21,330
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acres, comprising 2,866 parcels of real estate. Most of these were
acquired by condemnation proceedings and the amounts awarded
directed to be paid by the Supreme Court after hearings before
commissioners. The amounts thus paid out, including indirect
damages, aggregate $17,307,614, the detail of which has been
minutely segregated in the annual reports prepared by the Audit-
ing bureau of the Board. It is the first time in the City history
that such information has been published and submitted to the
Mayor and to the Comptroller of the City.

Hardly had the Board begun to push its work forward when
the Legielature of 1906 passed the Eight-hour Law. All the esti-
mates which were made in the previous year were based upon a
ten-hour day for labor.

In the same year also, and after the estimates had been made,
the Legislature passed a mandatory law compelling the organi-
zation of a constabulary force for the protection of the com-
munities in the places where the work of the Board was to be
carried on. This resulted in what is known as the Aqueduct
Police force, an organization now well known throughout the
river counties.

The original estimate of cost for completing

the works to full capacity was................. $176,633,000
To this must be added the actual

disbursements to date for maintain-

ing the Aqueduct police.......... $2,315,251
Also on account of the Eight-

hour Law calculated upon actual

disbursements for labor.......... 5,759,289 8,074,540

Making o tolal' af..c . conivriontas siaists $184,707,540
Actual disbursements to Septem-

ber 30, 1917, including all present

knowi( Gabiilies - i<ocaiiainynas $138,977,273

Add for work unfinished, includ-
ed in the original estimate, viz.:
Steel-pipe siphons and miscel-
laneous items to complete the Cats-
kill supply ......... $5,700,000
Proposed Schoharie
supply, as authorized
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by the Board of Esti-

MEAES” 5 0e 335 s 005 00 22,175,400
Filtration .......... 9,000,000 36,875,400

Tl v i i tiab et initprido Db i doa $175,852,673

Leaving a margin of safety of.............. $8,854,867

less than the total estimates of cost, subject, however, to the
payment of various outstanding claims for real estate and busi-
ness damage, the total amount of which, however, cannot reduce
this balance substantially.

The accounts of the Board of Water Supply, aggregating cash
payments of $137,560,058, have been examined and audited and
found correct.

The maximum number of employees of the Board of Water
Supply at any time was 1,757, and the maximum contractors’
forces ran at times as high as 17,000. To these must be added
men in manufactories specially engaged on this work, bringing
the grand total to 25,000.

It is with great satisfaction we are able to report that the
entire work has been so far completed without strike or labor
disturbance of any kind worthy of mention. This is perhaps
largely due to the fact that the contracts provided for camps
with sanitary comforts for the workmen and their families, and
that camp schools were established to teach the English language
and impart a knowledge of the laws and institutions of the
country in the interests of good citizenship. In stipulating by
contract that the contractors provide sanitary quarters, medical
attendance and other facilities looking to the welfare of their
employees, the Board established a precedent which is now pretty
generally employed in all contracts for public work.

It is notable that all the contracts, of a total value of $100,-
000,000, were completed by the original contractors or their legal
representatives, without intervention by the City, at a cost ap-
proximately five per cent. less than the amounts bid.

Within the ecope of a report of this character it is impossible
to treat of the many branches of related service which the
building of the aqueduct entailed, as, for instance, the persistent
annual efforts to secure legislation to prevent unwarranted dis-
crimination in the matter of taxation against the City in the
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counties north of the City line; the treatment of the innumerable
claims for direct and indirect damages which were presented
against the City and which amounted to several millions of
dollars, and to handle which a special bureau was organized
to act in co-operation with the Corporation Counsel; the work
of sanitation, involving surveys of miles of country north of
the Ashokan reservoir and resulting in the amendment of exist-
ing health laws and the making and promulgation, in co-operation
with the State Health Department, of an entirely new set of
rules and regulations having for their object the promotion of
the purity of the water supply; the installation of two aeration
plants, composed of 1,600 fountains, at Ashokan and Kensico,
as a further aid in purifying the supply.

The taking of the Catskill waters has been so accomplished
that the immediate regions from which the waters have been
diverted have heen benefited and heautified, rather than laid
waste. Extensive highways of improved character, which are
the pride of their localities, have been built by the City, sources
of pollution affecting the general health have been cleaned up.
and the dams and reservoirs have been so constructed that they
enhance the beauties of the landscape. Moreover, all those whose
property has been taken or damaged have received just, and
even liberal, compensation.

This new Catskill water supply is a gravity system. Tt has
been made the means of connecting and combining all existing
water systems. The aqueduct is, in fact, so interconnected with
the old systems as to form a main trunk line, and thus the
City, instead of being limited at any time to any one supply,
will be enabled to ufilize water from all its water sources in
combination, thereby practically eliminating any possibility of
a water famine.

The plan and scope which controlled the building of the
Catskill aqueduct were daring and magnificent, and many phases
of the work have been absolutely without technical precedent.
It may be said that the Catskill aqueduct is in a class by itself,
and no other aqueduct, ancient or modern, approaches it in size
and capacity. For this achievement the Chief Engineer and his
staff should be awarded the greatest credit.

The Commissioners of the Board of Water Supply have always
recognized the fine spirit of self-sacrifice and loyalty which has
characterized the entire organization since its inception, and made
it possible to accomplish the results herein reported.
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Nor could this progress have been made without the support
of the great Departments of the City of New York, the offices
of the Mayor, Comptroller and Corporation Counsel, the Board
of Estimate and Apportionment and the Municipal Civil Service
Commission. To these must be added the great civic bodies of
New York, for without the practical support frequently extended
by them our progress would have been prejudiced and our work
delayed. *

Thus the work is finished so far as the building of the reser-
voirs and the aqueduct for the delivery of the first instalment of
water is concerned.

To supply the remaining 250 million gallons per day to make
up the total complement of 500 million gallons originally pro-
vided for, there remains the development of the Schoharie water-
shed by the construction of a dam at Gilboa and the building of
a tunnel 18 miles long under the Shandaken mountain. The
details of this operation, for which the Board of Water Supply
has already laid the foundations, will be the subject of a future
report. .
And now, Mr. Mayor, the Commissioners of the Board of
Water Supply on their own behalf and representing the Chief
Engineer and his staff, and all the forces, administrative and
engineering, which have contributed to this work, deliver to
you this new Catskill Water Supply, the greatest system of
municipal water works in all the world, to be enjoyed for all
time by the citizens of New York.

Clommissioners
CHARLES STRAUSS, of the
President, Board of
CHARLES N. CHADWICK, ( Water Supply

JOHN F. GALVIN, of The Cily
of New York

Dated, New York,
October 12, 1917
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