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SIR—Herewith I have the honor to submit the following report of the transactions of this Depart-

ment for the three months ending June 30, 1879 :  

present an even resistance to the pressure of wheels, and in many cases the necessary preparation of 

the roadbed and foundation for the pavements appears to have been entirely neglected. In making 

repairs such pavements are found in all parts of the city without a particle of sand under them. 

The pavements laid during the past three years are of a different character. The specifications 

were changed so as to require oblong blocks, of greater depth, laid in a good bed of sand, and joints 

broken so as to secure a bond and an even resistance to vehicles. 

The greatest obstacle to the proper maintenance of the pavements in this city is the frequency of 

excavations in the streets by builders, plumbers, gas companies, and other parties who are authorized 

to lay and repair pipes, and to connect houses with sewers, water and gas pipes. If the pavements 

thus taken up were in all cases properly replaced, there would soon he a vast improvement in the 

condition and appearance of the streets. During the year 1878 permits were given for 2,600 excava-

tions to make or repair sewer connections, and 9,880 excavations to make and repair water connec-

tions ; and three of the seven gas companies reported 3,400 excavations in connection with their gas 

service. The whole number of such excavations at the present time may safely be computed at 

20,000 per annum, and the impossibility of exercising such supervision over them as to insure the 

proper replacing of the pavements by the plumbers, builders, and gas companies must be apparent. 

The privileges granted by State laws to railroad, telegraph, and gas companies, in the use of the 

streets, are so broad that the city has little. if any, authority over them ; and the moral obligation of 

restoring pavements disturbed by them to perfect condition, and of making their use of the streets as 

little obstructive and objectionable as possible, is too often disregarded by them. 

To remedy the evil as far as it is in the power of the city authorities, I have caused the following 

ordinance to be drafted, which has the approval of the Counsel to the Corporation, and is now before 
the Board of Aldermen : 

SUMMARY OF EXPENDITURES. 
AN ORDINANCE to secure the proper repavement of streets, avenues and places in the City of New 

On account of appropriations raised by taxation ............ 	..................... 	$348,87o 69 I 	York, after excavations for whatever purpose, except those directly authorized by law. On account of assessment fund for street improvements ............................ 	67,300 04 
On account of funded debt for improvement and extension of water supply ........... 	64,o66 34 The Mayor, Aldermen and Commonalty of the City of New York, in Common Council con- 

--- versed, do ordain as follows 
Total 	........................................................ 	$480,237 	07 Section I. It is hereby made the duty of the Commissioner of Public Works, whenever granting 

Expenditures for the Corresponding Quarter for the past Six Years. 
a permit for any excavation, opening, or disturbance of the pavement of the carriageway of any 

I 
Second quarter 	of 1874 ................................................... . . 	$1,815.339 	81 

street, avenue or public place in the City of New York, or sidewalk thereof, except in cases where 

" 	7895 ....................................... 	.. 	.......... 	I,316,484 	95 
such opening, excavation or disturbance shall be directly authorized by law, to require of the person 

1876 ............................... 	• .................. ... 	1,392.597 	61 or persons by whom or for whose benefit any excavation or opening is to be made, for any purpose 
,' 	1877 ................ 	...................... 	_............. 	798,614 	37 whatever, a deposit of such sum as shall be deemed sufficient to cover and pay all the expense on 
" 	1878 ....................................... 	............. 	691,207 	94 the part of the Department of Public Works of furnishing such material, doing such work, and 

1879 (as above) ............................................ 	480,237 	07 
taking such means as shall be required to properly restore and secure against sinkage the street and 

The reduction of expenditures, as compared with the corresponding quarter of last year, is sidewalk pavement, curb and flagging necessary to be replaced in consequence of making such 
q 76—more than thirty per cent. 	Of this amount, $52,647 	is to be placed to the 

o'. $2IO,97o~6 iao excavation, opening or disturbance ; which deposit shall be a full discharge from all liability and 

account of "Repaving, under the law of 1875," the Board of Aldermen not having authorized any claim against the person or persons making such deposit and payment for the work herein provided p 	p y 	 wor 	ere 	p 

repaving until after June 30, while last year a large amount of this work had been accomplished 
for and required of the Department of Public \Yorks. 

before the close of the second quarter. Sec. 2. The Commissioner of public Works shall deposit weekly with the City Chamberlain all 

moneys received by him under the provisions of the first section hereof, an account of which moneys 
Expenditures for the First Six Months of 1874, 1875, 1876, 1877, 1878, and 1879. shall be kept separate and distinct from all other accounts and funds whatsoever by the Commissioner 

Six months ending June 30, 	1874 ............................................. 	$3,612,064 	74 of Public Works and the City Chamberlain, who shall receive the same as a "special fund," which ., 	 " 	1875 ........................ 	.................... 	2,461,362 	34 
" 	 " 	1876 	........................ 	................... 	2,280,682 	44 

is hereby created and established, subject to such payments as are hereinafter provided for. 

" 	 1877 	..... 	... . 	........... 	. 	. 	...................... 	I 32I,, 	I 	82 3 3  
Sec. 3. Whenever any pavement, sidewalk, curb, or gutter, in any street, avenue or public place, 

7 	 ............ 	1,250,714 	37 shall be taken up it shall be the duty of the Commissioner of I ublic Works to restore such pavement, 
" 	 1879 .............. 	. 	......................... 	• 	. 	831,146 	98 . sidewalk, curb or gutter to its proper condition as soon thereafter as is practicable, requiring the 

- 
A detailed account of the several appropriations and funds, and the various items of expendi- 

person or persons by whom or for whose benefit the same is removed to deposit the material com- 

lures, will be found in the financial statements " B " and °` C,•' hereto annexed. 
posing the superstructure without breaking or injuring the same, and in a manner which will occasion 

i the least inconvenience to the public ; and to fill in any excavation made, and to leave the same 

BUREAU OF WATER PURVEYOR. properly packed, rammed and prepared for the repaving required. 	And the said Commissioner of 

Street Pavements. Public Works is hereby authorized to establish such rules and regulations as, in his judgment, he 

In my last quarterly report I referred to the delay of action by the Board of Aldermen on my I shall deem necessary for the purpose of carrying out the provisions of this ordinance. 

recommendation of March 4th, naming certain streets to be repaved out of the appropriation of $300,000 Sec. 4. Such sums as shall be certified by the Commissioner of Public Works to have been neces. 

for this year. I regret very much that the delay extended over the whole of last quarter, the resolution sarily expended by him for any repaving done pursuant to this ordinance shall be paid from the 

to authorize the repaving being finally adopted by the Board on the 8th, and approved by the Mayor on special fund hereby created, upon the requisition of said Commissioner, after examination, audit and 

the 12th of July. 	The Department lost no time in advertising for proposals for the work, which were allowance of the accounts by the Finance Department, in the same manner that payments are or shall 

opened on July 25, and the contracts awarded to the lowest bidders. 	Judging from past experience  be required by law to be made from the City Treasury, provided that the amount so certified and 

the examination of sureties, signing of contracts, and arrangements of contractors to obtain large paid shall not exceed the aggregate amount of such special fund. 

quantities of materials, will consume several weeks more, and under the most favorable circumstances  The adoption and enforcement of this ordinance will secure a great improvement in the pavements. 
it is hardly possible to complete all these pavements this year. 	More than four months—the best ! A similar ordinance is in force in the City of Brooklyn, with very favorable results. 
part of the season—are lost. 	The procurement of nearly four million paving blocks is crowded into II With the special view of applying the repair fund towards the improvement of the sanitary Ion- 

a short space of time, enhancing the difficulties of obtaining, and probably the cost of the stone. dition of the streets, and thus aiding the health authorities in preventing the generation of epidemic 
With prompt action on the part of the Aldermen hundreds of laborers would have been employed for diseases, a general inspection of the streets of the city has been made, and all places noted where dirt 

several months past in cutting out and laying the paving blocks, and one-half of the eight miles of or stagnant water is liable to accumulate on account of depressions or irregularities in the street sur- 

streets to be repaved would now be redeemed from their rough and filthy condition. faces, and these places are being repaired as rapidly and as thoroughly as the means at the disposal 

The ordinary repairs of pavements, under the appropriation of $i5o,000, have been prosecuted of the Department will permit. 

with all possible energy, and with considerable improvement to the condition and appearance of the I By the Law of 1875, the city is authorized to expend $500,000 annually in repaving streets, the 

streets. 	Without larger appropriations, however, the improvement in the pavements will be slow. money to be raised by general taxation. 	This appears a large item to be included in the annual tax 
We have on Manhattan Island 330 miles of paved streets, the carriageways of which cover an area of levy, but in view of the large extent and area of our streets, the condition of the pavements, and the 

7,639,000 square yards. 	About one-fourth of this is cobble, wood, and concrete pavement ; 89o,000 great benefits to commerce and public health from a judicious application of such a sum in replacing 
square yards is Macadam pavement, and the remainder is stone-block pavement. 	The remnant of rough and dilapidated pavements with a smooth and durable roadway, the expense cannot be con- 
the wooden and concrete pavements (about 200,000 square yards) will have disappeared when the sidered too great or burdensome. 	The people are liable to forget that prior to the passage of the 
work covered by this year's appropriations shall be completed. 	As to the cobble pavement, of which Charter of 1873, when the Common Council had authority to order streets to be repaved out of the 
there are 1,714,000 square yards, it is not a proper pavement for the streets of a large commercial assessment fund, and assessments levied therefor on adjoining property, the expenditure for repaving 
city ; it is rough in its best condition, and under heavy traffic its surface will always be full of ruts was much greater, though in consequence of the bad quality of most of the pavements then laid, the 
and holes, preventing surface drainage, and favoring the accumulation of dirt and garbage. work in many cases was of doubtful benefit. 	In the three years preceding the Charter of 1873, 

Of the stone-block pavements a large portion has been so badly laid that it requires very f 557,350 square yards of pavements were laid on streets that had previously been paved, at an expense of 

frequent repairs to keep it in fair condition. 	The blocks are not of the proper size and shape to over $2,000,000. The reassessment of property for paving was in many instances an unjust imposition ; 
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but the renovation of the pavements from time to time is a necessity which cannot be disregarded, and 

the more rapid progress we make in removing and replacing bad pavements the sooner will we be 

relieved of the large expense and reap the benefit of smooth and clean streets, With this view, I shall 

again, in making the departmental estimate for the coming year, ask the Board of Estimate and 

Apportionment to appropriate the full amount of $5oo,o designated by the law. 

In my report for the second quarter of 1878 I presented some views on the subject of asphalt 

pavements of various kinds and styles. These smooth and noiseless pavements have been exten-

sively used within the past few years in London, Paris, Berlin, and other cities of Europe, as well as 

in Washington, and to a less extent in other cities of this country. Small portions were laid down a 

few years since in Fifteenth, Eighteenth, Twenty-eighth, and Thirty-eighth streets. Last season 

short pieces were laid at private expense in Pine and William streets. 

The London Neuchatel Asphalt Company, which has met with success in paving the streets of 

London and other European cities, sent an agent to this country for the purpose of introducing, if 

possible, similar pavements in the United States. As a trial upon a small scale I gave an order to 

this company to repair with concrete foundations and an asphalt covering the block in Fifth avenue, 

between Twenty-sixth and Twenty-seventh streets, which work has been done at a nominal cost to 

the city. Materials and skilled workmen were sent by the company from England, and I believe 

the work has been done in a style equal to the best pavements of this class in London. 

BUREAU OF STREET IMPROVEMENTS, 

Work is in progress under thirteen different contracts for regulating, grading, curbing, guttering, 

and flagging streets. The following are the more important works 

Grading Madison avenue, from Ninety-ninth to One Hundred and Fifth street ; Ninety-third 

street, from Second avenue to East river ; One Hundred and Second street, from Fifth avenue to 

Harlem river ; One Hundred and Third street, from First to Fifth avenue ; Eleventh avenue, from 

One Hundred and Fifty-fifth street to Kingsbridge road. Also the completion of the arch, retaining 

walls, etc., in Forty-second street, between First and Second avenues. 

Two contracts, viz.: Grading Ninety-ninth street, from First to Third avenue, and Ninth 

avenue, from Sixty-third street to the Boulevard, were completed during the quarter. 

Elie aggregate quantities of work done under this Bureau during the three months are as tollows: 

5.400 cubic yards rock excavation. 

7.548 cubic yards earth excavation. 

,64I cubic yards filling put in embankment. 

t,9Si lineal feet curb-stone set. 

1.411 lineal feet gutter-stone set. 

C.475 square feet flagging laid. 

1, 541 lineal feet picket fence built. 

I he improvement of the Fort Gamevoort property for the purposes of a public market, as directed 

i . . _- 'lotion of the Common Council, is in progress, under the direction of the Superintendent of 

qtr c; I:uprovements, and will be completed at an early day. 

BUREAU OF SEVERS. 

I l.c following sewers and sewerage works were in course of construction at the close of the 

li,.u; r 

Sewers in I )ne Hundred and Tenth street, Morningside avenue, West, and in One Hundred and 

Twenty-second street, adjoining Morningside Park. 

Sewers in One Hundred and Fourth street, between Ninth and Tenth avenues ; in Eighty-third 

—reet, between Tenth avenue and the Boulevard ; in Seventy-third street, between Eighth and Tenth 

avenues ; in ( )ne Hundred and Seventh street, between Fourth and Fifth avenues ; in Sixty-ninth 

street, between the Boulevard and -Ninth avenue ; in Seventy-second street, between First and Second 

avenues ; in One Hundred and Twenty-ninth street, between Seventh and Eighth avenues ; in One 

Hundred and Twenty-eighth street, between Second and Third avenues ; in One Hundred and 

Fourth street, between Ninth and Tenth avenues ; in Lexington avenue, between One Hundred and 

Third and One Hundred and Fourth streets. 

The force employed in repairing and cleaning sewers has performed a large amount of work, of 

which the following are the principal quantities 

1.268 receiving basins cleaned. 

2,755 lineal feet of sewers cleaned. 

2,275 lineal feet of sewers rebuilt. 

2 lineal feet of culvert rebuilt. 

99 lineal feet of spur pipe laid. 

3 receiving basins rebuilt. 

37 receiving basins repaired. 

93 manholes repaired. 
7 new granite basin heads furnished and set. 

Ig new basin covers furnished and set. 

54 new manhole heads and 86 new covers furnished and set. 

2,J43 cart loads dirt removed. 

BUREAU OF STREETS. 

The uptown roadways and unpaved streets which are under the care of this Bureau have received 

proper attention, and have been kept in a condition to afford the necessary facilities for travel in the 

suburban districts. The roads which are used for pleasure driving are kept in perfect order, and are 

sprinkled whenever necessary for the comfort of the public. 

BUREAU OF LAMPS AND GAS. 

During the quarter the number of street-lamps was increased from 21,600 to 21,715. 

By chapter 478 of the Laws of 1879, passed at the last session of the Legislature, the lamps in 

the public parks and places, hitherto under the exclusive care and control of the Park Department, 

are to be included in the contracts made by the Gas Commission for lighting public lamps, and this 

Department is charged with their care and maintenance ; the Park Department retaining, however 

the authority to decide when and where new lamps shall be put up and lighted in the parks. The 

total number of lamps thus transferred to the care of the Department is 1,276, of which 265 are in 

the Central Park, 36 are on the Harlem river bridges, and 975 are on the smaller parks and places. 

Of the total number only 637 were lighted when the transfer took place, July I, but the Department 

contemplates relighting a number of those not now in use. 

BUREAU OF REPAIRS AND SUPPLIES. 

The improvement of the exterior of the City Hall has been continued by restoring the brown 

stone ashlar, and the stoop at the northerly entrance. Two fires occurred in Fulton Market on 

April t6 and May 31, respectively, causing considerable damage, especially to the roof, which has 

been repaired at an expense of nearly $2,000. A new felt and gravel roof has been put on a portion 

of Clinton Market. Work is in progress in fitting up offices in the new addition to the County 

Court-house. The Dog Pound has been rebuilt near the old site. Other minor repairs have been 

made in various public buildings and offices, markets, armories, etc. 

The new Free Floating Bath has been completed, and is now in position at the Battery, where 
it is daily thronged with bathers. 

The other public baths, six in number, were opened for the season on the 1st of June, and the 

total attendance to June 30 was 494,889,  of which 142,287 were females. 

BUREAU OF INCUMBRANCES. 

This Bureau has issued during the quarter 685 notices for the removal of obstructions, 2,226 

permits to place building materials on streets, 157 miscellaneous permits, and 514 notices to repair 

sidewalks. It also made 40 seizures of articles incumbering streets, and removed 478 cart-loads of 

stone and refuse material. 

BUREAU OF WATER REGISTER. 

The amounts collected for water rents, penalties, and 'for tapping Croton pipes during the 

quarter are as follows : 

Water rents ................................................................. 	$475,131 20 
Penalties .................................................................. 	1,344 40  
Tappingpipes .............................................................. 	2,644 50 

Total.............................................................. 	$479,120 to 

The collection of revenue from these sources, for the six months ending June 30, are $583,486,31, 

which is an increase of $60,456.09 over the amount collected during the same period last year. 

OTHER REVENUE. 

The Department also collected and paid into the City Treasury 

For vault permits ............................................. ............... 	$8,509 56 
For sewer permits .......................................... 	................ 	6,166 37 
For sewer pipe sold to contractors ............................................... 	281 So 
For articles removed as obstructions .. .......................................... 	18 oo 
For miscellaneous items ........................................................ 	645 96  

Total................................................................ $15,22I 69 

BUREAU OF CHIEF ENGINEER OF THE CROTON AQUEDUCT. 

On June 21, the natural flow of the Croton river ceased to furnish a full supply for the Croton 

Aqueduct, and there was drawn from the Boyd's Corner reservoir, to June 30, 112,000,000 gallons 

of water to make up the deficiency. 

The water in the new reservoir on the middle branch of the Croton is within ten inches of the 

overflow. All the natural lakes and ponds tributary to our water supply are full. 

In June a contract was made for sodding the outer face and top of the dam of the Middle 

Branch reservoir, and the work has been commenced. 

The work of strengthening and improving the weak points in the aqueduct, as described in 

previous reports and in another part of this report, was resumed in May. At the close of the quarter, 

five sections of the structure which rest on embankments, having an aggregate length of 1,546 feet, 

had been put in complete order, and the leaks in the arch and sides at these places were stopped. 

With the aid of a transfer of $20,000 from another Bureau of the Department to this account this 

necessary work will be carried forward more rapidly than the appropriations for the past few years 

would allow, and about 5,000 lineal feet of the aqueduct will be strengthened and repaired in this 

manner during this season. 

'fhe ordinary repairs on the aqueduct during the quarter include the following quantitOe, of 

work 

252 cubic yards protection wall built. 

575 lineal feet new fence built. 

2,400 lineal feet fence repaired. 

The repairs on one of the two lines of six-feet pipes in Ninetieth street, and in Eighth avenue, 

have been completed, and it is now in use. 

Four contracts, embracing the laying of a large quantity of Croton pipes, have been completed, 

and four new contracts for such work were made. The total length of water-pipes laid during the 

quarter is 21,293 lineal feet. One hundred and forty new fire-hydrants were placed in position. 

The work under the contract for removing the old aqueduct structure, and building the founda-

tions for the new high-service works between Ninety-seventh and Ninety-eighth streets, near Ninth 

avenue, is progressing rapidly. Contracts have also been made for the engine-house, tower, boilers, 

and other appurtenances of these works. 

At the close of last winter, the water in the Central Park reservoir had fallen sixteen feet below 

the top of the overflow, in consequence of the reckless waste during cold weather. To regain the 

proper level and pressure as early as possible, all the water from the aqueduct was turned into one 

of the two divisions of the reservoir, but the consumption has been so great that only eight feet of 

water has been gained, and with the advent of hot weather the gain has ceased. Many complaints 

are made of deficient pressure in the delivery of water ; but the Department is distributing as much 

as the aqueduct can bring into the city, and relief can only be had, in the elevated parts of the city, 

by the completion of the new high-service works, and in the city generally, by additional conduits 

to the city, and the suppression of waste. 

The house inspections to detect waste of water numbered 17,622 during the quarter, and resulted 

in the detection of 3,550  cases of leakage and waste. 

The amount collected in the three months, for water supplied to shipping and for buildings in 

course of erection, is $41,012.03. 

THE WATER SUPPLY. 

Having, in several reports since I took charge of this Department in January, 1876, given my 

views upon the important question of the city's water supply, and having from time to time stated the 

results of various surveys made in furtherance of this object, I now propose to state the conclusions at 

which I have arrived, and the plans proposed to be carried out by this Department for the procure-

ment and maintenance of an adequate supply of pure and wholesome water for the city, and to pre-

sent such views, generally, as have been formed after a careful consideration of the whole subject. 

I have frequently called attention to the necessity of providing, without longer delay, an addi. 

tional supply of water beyond that which can be furnished by the present aqueduct, though filled and 
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running to its u most capacity ; but defective laws, and a general indisposition to increase expen- 

ditures during t ie past four years of business and financial depression, have prevented the prosecution 

of the necessary works, and the efforts of the Department have been directed to preparatory surveys 

to the maintenance of the present aqueduct, the suppression of waste, the addition of new pumping 

works, and tote procurement of sufficient water in the Croton basin by the aid of artificial reservoirs 

and the lakes of that region, so as at least to insure the filling of our single aqueduct to its maximum 

capacity, even in seasons ofdrought, and every day of the year. 

During the first year of my term (1876), I was confronted with the alarming fact that the city 

was threatenedwith a water famine, from the combined effects of extraordinary drought, and an 

entirely inadegtkate store of water to meet such a contingency, arising from neglect to commence in 

proper time an 'additional reservoir. This unprecedented drought continued with unabated severity 

through the year 1877, and although the great reservoir on the middle branch of the Croton (com- 

menced in the 4pring of 1875) was pressed forward with all possible vigor, it was not completed and 

made available't til the close of 1878. During these two seasons of drought it was only by great 

efforts in utiliziffg the waters of several lakes not previously drawn upon, by cutting down their out- 

lets, that even .I  diminished supply was delivered in the city, and to do this the Central Park reservoir 

was drawn down to a depth of ten feet, while its full depth should be about thirty-four feet. This 

state of things ( aused great discomfort, and loud complaint of reduced quantity and diminished pres- 

sure, These f cts were fully set forth in my quarterly reports at the time, and in appeals to the 

public through the daily press to avoid waste, and thus aid in averting a dire calamity. Happily in 

both seasons th • autumnal rains brought relief before a time of complete exhaustion was reached, but 

had the drougl t continued many clays longer, in 1877, the consequences would have been serious. I 

only allude to hese past experiences now, to show how absolutely necessary it is to snake timely 

provision for th steadily increasing demand for water in this great and rapidly growing city. Had 

the capacious reservoir on the middle branch of the Croton been commenced, as it should have been, 

three years sooier, no inconvenience would have been felt in the severe droughts of 1876 and 1877. 

Had the new h gh-service works now in course of erection in the city been commenced eighteen 

months ago, as I desired and intended, the inconvenience of diminished pressure in the upper part of 

the city during the past winter, caused by drawing clown the Central Park reservoir ten feet, would 

have been avoiled. 

The time tas fully arrived, and can no longer be postponed, when the works for introducing an 

additional sup l ly of water must be commenced, and carried through to completion with all practicable 

speed. The consumption increases at the rate of about two millions of gallons a year, and, in view 

of the improvement in business and the growth of the city, the increased demand for water will tui-

doubtedly be ry great during the next five or ten years. As an aid in maintaining the supply and 

pressure, wast of water must be suppressed. The plans adopted by the Department for carrying 

out these purposes will be described in this report. 

Provision for any considerable increase in the water supply of this city necessarily involves a 

large expenditure of money, and the subject must be considered and treated in a broad and compre- 

hensive manne . Desirable as it is to reduce the city's debt and its annual tax levy, it would be false 

economy to falter in making the necessary expenditures to meet every reasonable demand for a suffi-

cient and even liberal supply of pure and wholesome water. It is now more than forty years since 

the constructio of the Croton Aqueduct was authorized and commenced. The population of the 

city was then but 300,000, but the authorities did not hesitate, in view of the great object to be 

attained, to undertake a work which cost over ten millions of dollars. The most sanguine anticipa- 

tions were real zed in large revenues from water rents, and in the promotion of the growth of the city, 

and the health comfort, and happiness of its inhabitants. It is true that the projectors of the Croton 

Aqueduct con fed on its adequacy to meet the demand for a period far exceeding forty years, as they 

did not antici ate so vast an increase in population, and certainly they underrated the increased rate 

of consumption which has resulted from modem improvements, the large demand for commercial and 

manufacturing purposes, and the not unimportant item of waste. 

Had the city not been loaded with enormous debt, taxation, and assessments by the frauds and 

maladministra ion of its own officers and guardians, within a few years past, steps would probably 

have been tak n ere this to add to the water supply, by the construction of another large aqueduct 

from the Crot n basin. Considering that the citizens allowed themselves to be saddled with a debt 

of fifty millions, more or less, with but little to show for it, they would hardly have objected to an 

outlay of ten or fifteen millions, at the proper time, for so useful and necessary a purpose as the pro-

curement of liberal supply of water. Weighed down, however, by the oppressive load of debt 

and still forth r embarrassed by the depression of business and the shrinkage of values in real estate, 

taxpayers hay • been in no condition to listen to propositions for even the most useful improvements, 

and mmnicipa officers have felt indisposed to call for any appropriations, except for works of the 

most imperati e necessity. As I have before remarked, though no additional conduit has been com-

menced dunn my term of office (about three and a half years), yet some useful work has been 

accomplished in securing an unfailing supply for the present aqueduct, and in strengthening and re-

pairing that s ructure in some of its weakest points, in suppressing waste to a certain extent, and in 

the preparation of plans for introducing additional supplies, and for still further suppressing waste. 

Before entering upon a description of the plans proposed for increasing and maintaining the city's 

water supply, I would call your attention to one of the documents accompanying this report, which 

gives some ac ount of the various projects from the earliest years for introducing water into the city, 

and of the his cry generally of this subject up to the present time. This paper has been prepared 

from authenti sources, and is made up in part of extracts from the reports of Boards and Engineers; 

it may prove interesting at the present time to those who would never see these obsolete documents, 

and will, at all events, serve to recall the labors which have been bestowed upon this important 

subject in the past, and perhaps to aid us in our plans for the future. 

The plaits and methods by which this Department proposes to increase, improve, and maintain 

the city's was r supply, will be considered under several heads, as follows : 

First—T te present Croton Aqueduct : its repair and maintenance in the most thorough and 

efficient man er and at whatever cost. However opinions may differ as to necessities and plans for 

new conduits and new sources of supply, there can be but one opinion as to the duty of maintaining 

in perfect c ndition the single artery on which the life and property of the city depend. 

Second -High-service works. 

supply of water front the Bronx river valley and Rye ponds, and Byraur river 

valley. 

Fourth--Suppression of waste. 

Fifth—TI  he Housatonic river as a source of supply to a new Aqueduct. 

Reservoirs. 
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Seventh—A new Aqueduct from the Croton basin. 

Eighth—Distribution of water. 

CROTON AQUEDUCT. 

In the accompanying document, marked "A," will be found a description of this structure, pre-

pared by Mr. John B. Jervis about the time of the completion of the work. It was, in the greater 

part of its length, constructed in a most substantial and durable manner, but experience has shown 

that in crossing low grounds, where the aqueduct rests upon an embankment or wall of dry stone 

masonry, the method of construction is defective, these walls having settled in several places from 

three to thirteen inches, by which cracks have been caused in the aqueduct proper. It is greatly to 

be regretted that a strong foundation of concrete masonry had not been prepared on which to erect 

these embankment walls. This course, with a better class of masonry in the walls, either dry or 

laid in cement, would have entailed a considerable expense, but it would have prevented any yield-

ing of the aqueduct in a vertical direction, and have avoided the serious trouble which has arisen 

from this cause. 

There is, however, another defect in the aqueduct itself. This perhaps cannot be called a 

defect in the original design when it is considered that it was not contemplated that the water line 

of the aqueduct would rise above the springing of the arch, so that at most, the depth of water 

would not exceed five feet. It was computed that this volume would furnish sixty millions of gal-

lons daily, and provision was probably not made for delivering a greater quantity. The upper part 

of the aqueduct, its arch, spandrels and sustaining walls, were therefore not constructed with a view 

to the pressure of water raised nearly to the roof. 

It is now eight or nine years since it was found necessary to carry water in the aqueduct 

far above the springing line. It is evident this must have been the case to meet the demand of 

ninety to one hundred millions of gallons daily. This increased pressure, added to the settlement 

of the lower is alls, caused cracks in the arch, from which water leaked, and, finding its way through 

the dry walls to the ground, caused a still greater settlement of the embankment. Steps should have 

been immediately taken at that time (if not earlier) to strengthen and repair the upper portion of the 

aqueduct, in the manner pursued for the past three years. Had this been done we would have been 

saved from great anxiety, and from what might have resulted in a serious calamity. When Mr. 

Jervis retired from the charge of the aqueduct, he addressed the Board of Water Commissioners, 

earnestly impressing upon them the utmost care and watchfulness in maintaining the new structure. 

In the document " A," will be found extracts from this letter. 

The plan of improvement above alluded to, and which is now in progress at some of the 

weakest points, is to lighten the pressure on the top of the arch by removing from two to three feet 

of the earth covering, and placing it on the outer slope. When the aqueduct was built it was thought 

necessary, in order to protect the work against frost, to make a covering of from four to five feet, 

but experience has shown that a depth of two feet is sufficient. The cracks, as far as possible from 

the outside, are thoroughly filled with cement ; an additional ring ..f brick is laid on the arch, and 

the spandrel walls raised nearly to the level of the crown of the extrados. The retaining walls which 

support the earth are also raised to the upper angle of the embankment. This is all the work that 

can be done from the outside. When the water of the aqueduct is drawn off, the cracks are repaired 

from the inside, large forces of men being employed night and day in this work, and in general re-

pairs and cleaning the aqueduct for about seventy-two hours, which is as long as the water supply 

can be shut off without too great a draft on the Central Park reservoir ; and even this suspension 

reduces the level of that reservoir about eight feet. 

In my annual report for the year 1878, it was stated that 3, loo feet in length of the aqueduct 

had then been repaired in the manner above described ; and that about 19,000 lineal feet required 

strengthening in the same way, 9,000 feet of which should receive immediate attention. During this 

present season about 5,000 feet will be repaired, being all that is possible with our limited appro_ 

priation, including the additional sum of $20,000, which has been transferred from another Bureau 

of the Department to this necessary work. 

The most defective portions have as a matter of course been first repaired, and the good results 

thus far attained, inspire the hope that further ruptures may be prevented, and the settlement of the 

foundation walls over low grounds and valleys arrested. If, however, from any cause there should 

prove to be one or more places, incurable by the plans adopted, the line of the aqueduct must be 

changed at these points, and a new structure erected upon firm foundations, and in the most approved 

manner dictated by experience. I am in hopes that the necessity for this alternative will not arise, but 

I wish it to be understood that so far as it lies in the power of this Department nothing shall be left 

undone to secure and maintain the aqueduct in the highest possible state of efficiency. 

To accomplish this it will be necessary to make large appropriations for the coming year. We 

have for the past two years failed to secure from the Board of Estimate and Apportionment the sums 

required to repair some of the weakest points, although I urged the necessity of the appropriations in 

the most earnest manner, and it has only been by the aid of supplementary appropriations, through 

the means of transfers from other branches of the Department, that even the present extent of repair 

has been effected. This Department has a very grave responsibility in the care and charge of this 

conduit, and it should be afforded the most liberal aid in carrying on the works deemed necessary 

for its thorough maintenance. Accordingly I shall ask such sum for the coining year as I think can 

be judiciously expended, and having done so, the responsibility must rest with the Board which 

ultimately decides upon the appropriations. 

It is not, perhaps, practicable, nor is it necessary, to complete the entire work in one season, as 

the process of repair is somewhat slow, and must be conducted with careful and prudent supervision. 

After completing those parts demanding immediate attention, all the remainder, where the slightest 

I  .tendency to settlement is observed, should be treated in the same manner, so as to arrest entirely, if 

it be possible to do so, all subsidence and rupture. 

The total length of the aqueduct which is not built on solid ground, or in 

	

cuttings and tunnels, is a little over 8 miles, or ....................... 	44,oco lineal feet. 

	

Of which there will have been repaired up to the close of this season........ 	8,000 

36,000 	., 

	

Provision should be made for i88o to repair .............................. 	14,000 	" 

	

Leaving for completion in another year .................................. 	22,000 

There should be appropriated for extraordinary repairs of the aqueduct in 18So the sum o 

$150,000. There is also required for a four-foot main in place of the larger six-feet pipes, which are 

unreliable, the sum of $50,000, making altogether, for aqueduct maintenance and repairs, ordinary 

and extraordinary, for i8So, $3oo,000. 

A detailed statement of the length and other dimensions of the Croton Aqueduct will be found in 

Document '° A " attached to this report. The distance from the Croton Dam to the Central Park 
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As before stated, the drainage area of the two streams is twenty-two square miles, According 

to the observations for fourteen years in the Croton basin the minimum quantity per day running in 

the stream, and which might be collected in reservoirs, was one million gallons per square mile, 

which would give twenty-two million gallons daily for the Bronx and Byram District. 

According to the observatians at the water shed of Lake Cochituate, near Boston, the area being 

nineteen square miles, the average daily yield was 20,700,00D gallons, and the minimum quantity 

14,300,000 gallons, which would give for the Bronx and Byram area (22 square miles) a minimum 

daily quantity of 16,500,000 gallons. 

With the data furnished by daily observations in the Croton basin, and taking the exceptionally 

dry year of 1876, and the minimum yield of the Cochituate as a criterion, it is computed by the 

Engineer that a storage capacity of 2,500,000,000 gallons at the Bronx and Byram would furnish, in 

connection with the natural flow of the streams, sixteen million gallons daily. In order to increase 

this quantity, and to make liberal provision for the whole project, the works are planned upon a 

basis of three thousand five hundred million gallons storage capacity, which it is estimated will 

furnish an average daily supply of twenty million gallons. 

It may be here stated that until within a few years the city of Boston received its whole supply of 

water from the Cochituate river and lake, which receive their supply from an area of nineteen square 

miles, while the drainage area of the Bronx and Byram, now under consideration, is twenty-two 

square miles.  

With the view of increasing the supply of water for at least several years by some other plan than 	The estimated cost of the whole work is as follows, the details of which will be found in the 

that of a costly aqueduct from the Croton basin, and which should at the same time always remain a accompanying reports of the Engineers : 

valuable part of the water system, my attention was directed to the Bronx river and Rye ponds as a 	Bronx river project, including extra storage for the Byram water, and a conduit of sufficient size 

source from which a considerable supply might be obtained in a short time, and at comparatively to carry the waters of both streams— 

moderate cost. A survey was accordingly made in 1877 of the watershed drained by these waters. 	
Land and dam at Rye Ponds .................................................... 	$41,950 

	

As the Bronx valley below White Plains embraces many villages and some manufacturing Land and dam at Kensico ..................... ................................. 
	i9o,6t2 

Conduit pipe and land for same 	................................................. 	1,037,400 
establishments, it is necessary, in order to avoid impurities, as well as to secure sufficient head, to tap Reservoir at William's Bridge ................ 	 77 

	

................................... 	202,8 
the stream about three miles above White Plains, near Kensico Station, on the Harlem Railroad. Connection with Croton Aqueduct ...................... 	 44,000 .......................... 

	

Above this point the area drained is 13 J3-100 square miles, including the Rye ponds, which are Water rights on river ................................................. ......... 	257,E 

situated on one of the branches of the Bronx. 	 Connecting William's Bridge reservoir with the present distributing pipes of the Twenty- 

The various small streams which form the Bronx have their sources in the towns of New Castle, 	
third and Twenty-fourth Wards ............................................. 	72,500 

	

For changes of gate-houses, and a new 48-inch main across Manhattan Valley........ . 	203,150 
North Castle, and Mount Pleasant, Westchester county, in the hills which divide their waters from Add five per cent. for engineering and contingencies........... 	 475 
those of the Croton, the Sawmill, and Byram rivers. The country in geological formation is similar 

to that of the Croton valley, and the water is of the purest character. 

In my letter to you of March 21, 1879, I stated that ten million gallons daily might be drawn 

from the Bronx river, and delivered at the city by means of an iron pipe 48 inches in diameter, for 

the sum of $t,500,000. Since that time, with the view of making the supply as large and as certain 

as possible, the plans for storage have been enlarged, and the price of iron having also advanced, the 

estimated cost of the Bronx project is increased to about $t,85o,000. 

In previous reports I stated that it was feasible to unite the waters of the Byram river with those 

of the Bronx, and thus add considerably to the daily supply. To ascertain the facts with certainty, 

a survey has been made this season of the Byram river. This stream, which lies east of the Bronx, 

rises in the State of New York, Wampus pond, and Byram pond forming the headwaters of its two 

principal tributaries. These unite near the Connecticut line, and thence the river, running through 

Connecticut, empties into Long Island sound at Portchester. The waters of the Byram, like those of 

the Bronx, are very pure, there being no towns or factories to pollute them above the point where the 

stream would be diverted. This diversion can be made within the State of New York, by means of a 

short tunnel of 2,600 feet, and some open cutting. 

The watershed of the Byram, above the point selected for diverting its waters to the Bronx, 

contains an area of 8 66-too square miles, which, added to the drainage area of the Bronx (1333-100) 

gives a total available drainage area for the two streams of twenty-two squares miles. 

The principal cost of using the Byram waters will consist in the damages for water-rights and 

mill privileges, there being seven manufacturing establishments on the stream, all within the State 

of Connecticut. The estimated value of these will be found detailed in the annexed report of Mr. 

George W. Birdsall, First Assistant Engineer in charge of the Croton Bureau. If reasonable terms 

can be made with the proprietors of these works, the waters of the Byram may be used on the plan 

above proposed ; but if not, we can fall back upon the Bronx project alone, at a less cost. I am in 

hopes, however, of making satisfactory arrangements, so that from the two streams a supply of 

eighteen or twenty millions of gallons daily may be obtained. As the manufacturing works upon 

the Byram lie within the State of Connecticut, the damages for water-rights cannot be adjudicated 

as provided under the laws of this State, by a commission. I have already instituted negotiations 

with the mill proprietors, and after tendering a reasonable compensation for the use of the waters 

diverted, the differences, if any, may possibly be submitted to arbitration. 

Reservoir is 38 3-10 miles. The length of masonry conduit from Croton Dam to the High Bridge is 

32 88-too miles. The total length of masonry conduit, including that portion now remaining on 

Manhattan Island, is 34 4o-I00 miles. The inner dimensions of the aqueduct are: 

Extreme height, 8 feet 5,4 inches. 

Extreme width, 7 feet 5 inches. 

Area, 53 34-100 square feet. 

HIGH-SERVICE WORKS. 

The late Croton Aqueduct Board, with the view of supplying the high grounds at Washington 

Heights and Manhattanville, caused a reservoir, tower, and pumping works to be erected near the 

southerly end of the High Bridge. These works were brought into use in 1871, and, an additional 

engine having since been provided, about three millions of gallons daily are distributed from this 

point. These works having a greater capacity than required at that locality (the population being 

yet sparse), the surplus has been delivered to other elevated districts in the upper part of the city. 

As the pressure of the water in Central Park reservoir has been diminished by extension of 

pipes, the demand for high-service water has been most pressing. It is very evident that 

there is a limit to such supply with the present capacity of the works. That limit has some 

time since been reached. It seemed to me, however, soon after I entered upon my duties, that the 

distribution of water on all the high grounds of the city would be greatly facilitated, and the health 

and comfort of citizens promoted, by erecting new high-service works on a larger scale, and without 

delay, on the lots previously occupied by the aqueduct between Ninety-seventh and Ninety-eighth 

streets, near the Ninth avenue, and which had been reserved for this purpose. Accordingly steps 

were taken to prepare for the work, when it was found that further legislation was required. During 

the session of 1877 the bill which had been introduced for this purpose failed to pass both branches 

of the Legislature for want of time. In the session of 1878 the necessary legislation was granted, 

and on December I I, 1878, the Common Council passed an ordinance prepared by this Department, 

authorizing the construction of the works at a cost not exceeding $220,000. Work was commenced 

February 3, 1879, but the past winter was so severe that its progress has been slow. All parts of 

the structure and machinery are now under contract to experienced and responsible parties, and I am 

in hopes that the works may be brought into use by the close of this year. 

1'he structure will embrace engine-house, standpipe, and a tower 170 feet in height. The 

superstructure to be of brick, trimmed with Wyoming valley blue sand-stone. The machinery con-

sists of two large pumping-engines, each capable of raising seven and a half millions of gallons of 

water with ease too feet high every twenty-four hours. One engine is intended to be kept in reserve. 

Provision is made in the building for a third engine when it shall be required, so that in time, fifteen 

millions of gallons may be furnished from these high-service works daily. All the work is to be 

rirst-class, and the structure, architecturally considered, will be creditable in appearance. 

There are many parts of the city so elevated that water under the ordinary pressure could only 

be delivered in basements or first floors, and some which are beyond reach at all by the low 

service. 

For a work of moderate expenditure, this improvement will be of great advantage. Its need 

has been seriously felt for the past few years, for it has not been entirely a lack of water in certain 

districts, but of pressure, which has called forth complaint. The works will be completed within the 

original estimate of $220,000. 

ADDITIONAL SUPPLIES FROM THE BRONX AND BYRAM RIVERS. 

As the Bronx lies wholly within the State of New York, compensation for its water-rights may 

be made either by agreement, or through the medium of a commission appointed by the Supreme 

Court, as has been done in the matter of water-rights and privileges in Putnam County. 

The general plan for utilizing the waters of both the Bronx and Byram rivers is as follows: 

First—To erect a dam at the outlet of Little Rye Pond, fifteen feet high, which will make one 

lake of the two ponds of 280 acres in extent, capable of storing one thousand and fifty millions of 

gallons. 

Second—To erect a dam on the Bronx near Kensico, forty-five feet high, making a reservoir of 

25o acres, with an available capacity of one thousand six hundred and twenty million gallons. 

Third—To erect a dam across the Byram river, fifteen feet high, I,ioo feet north of the State 

line, which will create a lake of seventy-five acres in area, and of a capacity of 180,000,000 gallons. 

At this point a channel of 3,800 feet in length will be cut to unite the Byram river with the 

Bronx. 

Fourth—To tap the water at the Kensico dam at an elevation of 2t0 feet above tide, and carry 

it through an iron pipe of four feet diameter along the valley of the Bronx to a reservoir near Wil-

liam's Bridge in the upper part of the Twenty-fourth Ward, its elevation being 18o feet above tide water, 

and 65 feet above the Croton Aqueduct, and having a capacity of one hundred million gallons. 

The length of this conduit will be fifteen and one-fifth miles. From the Reservoir at William's Bridge 

water can be delivered in pipes to the upper wards, and a connection made with the Croton 

Aqueduct, so as to carry the surplus to the Central Park Reservoir. 

Fifth—The storage capacity of the proposed reservoirs will be as follows 

Byram Pond ............ ........................................... 	550,OOo,OOO gallons. 

Byram Lam and Reservoir ............................................ 	18o,000,000 
Rye Ponds .......................................................... 1,050,000,000 	" 
Kensico Reservoir ..................................... .............. 1,620,000,000 	<° 
William's Bridge Reservoir ...................................... .... 	roo,000,000 

Total ................................... 	.................. 3,500,000,000 gallons. 

$2,151,964 

BYRAM RIVER, 

Dam across Byram river .................................................... .. 	$48,750 
Uniting Byram river with the Bronx .............................................. 	73,290 

ByromPond .................................................................. 	88,000 

Water rights on Byram river ..... ... 	........................................... 	285,883 

Add ten per cent. for engineering and contingencies ..... ........................... 	49,592 

Total.......... .................................................. $2,697,479 

Two of the above items, viz. : $72,500 for connecting the William's Bridge reservoir with the 

distributing system of the upper wards, and $203,150 for new gate-houses and additional main at 

Manhattan Valley, amounting, with the five per cent. added, to nearly $300,000, were not included 

in former estimates of this project, as it was supposed they would be met from other funds. They 

would be necessary under any plan for increasing the water supply, and in order to make the estimate 

full and complete, they have been included in the estimate now presented. Deducting them from 

the total estimate there would remain $2,400,000, as the cost of the Bronx and Byram plan proper. 

The above detailed estimate amounts to $2,697,479, and although it seems to be liberal as to 

quantities and prices, yet in view of the possible increase in the cost of iron pipe, which constitutes a 

large item of the work, and because long experience has taught me to make full allowance for works 

of such magnitude, I shall state its total cost in round numbers at three millions of dollars. 

The only other way in which twenty million gallons daily can be supplied is by the construction 

of a new aqueduct from the Croton basin. Such a work would require several years to complete it. 

It would cost, including two new storage reservoirs, twelve millions of dollars. A reinforcement of 

water is needed in the shortest possible time. The interest on the extra cost of a new aqueduct over 

the conduit now proposed would amount to more than $400,000 per annum, which in a few years 

would equal the cost of the lesser work. It is true such interest charge must be met when a new 

aqueduct is built, as built it must be before a great many years, but I am not without hope, by the 

measures proposed for suppressing waste taken in connection with the additional supply from the 

Bronx and Byram, that the necessity for constructing a new aqueduct may not arise for several years 

—how many I cannot undertake to say, as this will depend upon the success of the measures to 

suppress waste. 
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There are undoubtedly some strong arguments in favor of a new and large aqueduct, chief of 

which is that this great city should not be dependent on a single line for its water supply, and that 

the use of the new one would permit the water to be drawn from the present aqueduct, to repair, 

strengthen, and protect ilt in the most efficient manner. After a full consideration of the subject, I 

have come to the conclusion that it is wise to proceed at once with the Bronx river project. It 

might have been commenced earlier but for the doubt which existed as to the legal authority to do 

so. This has been relieved by a law passed at the last session of the Legislature, chapter 516, 

entitled An act to amend chapter 445 of the Laws of 1877, to perpetuate the right and title of the 

City of New York to property, water, water-rights, etc. 

Chapters 56 and 3281 of the Laws of 1871, chapter 476 of the Laws of 1875, chapter 445 of the 

Laws of 1877, and chapter 5i6 of the Laws of 1879, all relate to this subject, and authorize the 

Commissioner of Public Works to expend such sums as he may deem necessary, not exceeding a 

million dollars in any one year, for increasing the water supply of the City of New York. Under 

this limitation about thret years would be consumed in completing the conduit and other necessary 

works which have been described in this branch of my report. This time might be somewhat 

shortened if the limit of one million per annum could be exceeded. The laws provide for meeting 

the expense by an issue df bonds. 

SUPPRESSION OF WASTE OF WATER. 

In the accompanying "Document A" will be found statements in regard to the waste of water, a 

habit which seems to have been commenced a few years after the introduction of Croton water into 

the city. Year after yeath the officers in charge of the water department enjoined greater economy, 

but with little or no effect. 

While a sufficient and even liberal supply should be furnished, waste should and must be sup-

presscd. Something has, been done in this direction within the past three years by increasing the 

number of meters ; by hdfuse to house inspections, and by the supplying of water to shipping, and to 

buildings in course of erection, directly by the Department instead of through a contract. 

The present condition of our water supply, the probable rapid growth of the city within the 

next three years, and the fact that until the end of that time no increased supply can be obtained, 

demand that radical and 1ecisive measures should be taken to suppress waste. The present aqueduct 

is running to its full cai.acity—about ninety millions of gallons daily. This quantity must suffice 

until a reinforcement can be obtained, no matter how much the population may increase. 

The Commissioner o Public Works is authorized to place meters " in all stores, workshops, hotels, 

manufactories, public ed flees, at wharves, ferry-houses, stables, and at all places where water is 

furnished for business con umption." Under this authority, circulars have already been issued to 

many large establishmen , requiring meters to be placed therein, and skillful persons have been 

designated to act under the Engineers of the Croton Bureau in carrying out these orders with all 

possible dispatch. About ten thousand places have already been selected, and when these shall have 

been metered, I anticipat favorable results. 

It has not been consi ered desirable to place meters in private houses, and yet there is undoubtedly 

great waste in such buildi cgs. Without resort to meters, I am in hopes that a system which I have 

had under consideration f r some time, may be applied to the suppression of waste in private dwell-

ings. Mr. Benjamin S. ( hurch, who for over twenty year has been one of the assistant engineers 

of the Croton Aqueduct I ureau, has devised a portable waste water-gauge, which, when applied to 

the service-pipe connectin the mains with houses, shows instantly, by figures upon its face, the 

quantity of water per hou running in the service-pipe. A stop-cock and pipe at the curb will be 

required at every house. The greatest waste occurs at night, particularly in the winter season. 

During the past cold wint r the drafts in this way were so great that the Central Park reservoir lost 

ten feet in depth, which c used widespread evil. By means of the waste water-gauge, applied at 

night, the amount tannin to waste in any house can be instantly detected. It would not be known 

where or when it would b applied, but the knowledge that inspectors with the gauge were making 

their silent rounds would esult in vast saving, and in measures on the part of householders to protect 

their pipes and to stop a r ckless extravagance which has already cost the city so much money, and 

caused so great mconveni nee and discomfort. The cost at each house of stop-cock, box, and cover, 

would probably not excee ten dollars—perhaps less. 

This method is in so a respects similar to the Deacon system, which has met with much success 

in Liverpool, Manchester, Glasgow, and other cities of Great Britain. The arrangement of the mains 

in this city does not admit of the application of the Deacon system, but Mr. Church's plan seems to 

have the advantage of asc rtaining directly at each house the exact measure of waste. I propose to 

try this plan upon about o ie hundred houses, to ascertain its workings and effect. If successful it can 

be extended as deemed a visable. 

I have in previous reports urged that the service pipes in the houses should be protected against 

frost, and placed under th supervision, either of the Croton Bureau or the Department of Buildings. 

If the present laws are not sufficient, additional and stringent laws should be passed and rigidly 

enforced. 

With all the measu es above suggested, and with the construction of the Bronx conduit, great 

improvement may be anti ipated in the water supply and pressure. It will take some time to carry 

them all into execution, but the necessity of the case demands that no time shall be lost in their 

early commencement and ompletion. 

THE HOUSATONIC RIVER. 

With the view of asce taming with certainty the practicability of using the waters of the Housa-

tonic, in aid of the sup ly for a new aqueduct from the Croton basin, I directed a survey to be 

made in 1878, and now present herewith the final report of Mr. Horace Loomis, the Assistant 

Engineer charged with thi. duty. The results may be stated as follows : 

Three experimental ines were traced upon the ground, the plan contemplating the delivery at 

the head of the Croton, of out one hundred millions of gallons daily. 

First Line—The initia point is near Fall's Village, in Connecticut, and just below the dam of the 

Housatonic Railroad Co pany, at an elevation of 622 feet above tide. The line by an open canal 

follows the valley of the H usatonic to Salmon Brook ; thence up the valley of the latter stream to 

the ridge dividing the Hou atonic from the Weebatuc, a branch of the Ten Mile river. Here a tunnel 

two and a half miles long i required, after which natural water-courses can be used for a distance of 

more than eight miles. En ering the State of New York, an artificial canal again becomes necessary, 

and is recommenced at an levation of 460 feet above tide. From this point it is located in the valleys 

of Ten Mile river and Swamp river, to Pawling, where it would discharge into the Croton. 

	

The length of this line with in the State of Connecticut is ......................... 	12.31 miles. 
In New York .......... 	...............,................................ 	. 	28.82 	.. 

Total.......... 	.......... .. 	......... ....... ............. 	41.13 miles.  

Which is divided as follows 

Open canal ................................................................. 	30.19 miles. 
Tunnel.................................................................... 	2.50 
Natural water courses .......................... 	 44 	<< 

Total........................................................41.13 miles. 

Engineer's estimate cost ....................................................$z, 188,688.45. 

Second—The other two lines are identical from the head of the Croton to a point opposite 

Bull's Bridge on the Housatonic. Above Bull's Bridge the second route follows the valley of the 

Housatonic to West Cornwall, where it receives the waters of the Housatonic. The Ten Mile river 

is crossed at an elevation of 126 feet, and other large ravines are encountered, which render the work 
expensive. 

The West Cornwall line is 26.8-I0 miles long, consisting entirely of open canal. Its estimated 
cost is $1,894,209.47. 

Third—The third route, starting from Bull's Falls on the Housatonic, is the shortest, being 

14 77-100 miles long. The water of the river, however, most be raised by pumping to a height of 

io6 feet to the head of the canal, whence it would flow by gravity in an open channel to the Croton 

basin. This line was examined with the view of raising the water by means of water power, but in 

low stages of the river the power would be entirely inadequate to raise one hundred millions of gallons 

daily to the required height, thus compe.ling a resort to steam power. 

The estimated first cost of the third line is $1,762,852.08, but the annual cost of steam power 

would be so great that this line may be considered impracticable. 

A canal from the Housatonic to the Croton basin, on either the Fall's Village or West Cornwall 

route, would necessarily be located for several miles along steep hillsides, and at great elevation 

above the level of the streams, and the work of construction would be very expensive. 

To enable the Croton river, from Pawling southerly, to carry the increased volume of water con-

tributed by the canal its channel must be widened and deepened, at a cost, as estimated by the engi- 
neers, of $81,312. 

The area of country drained by the Housatonic river, according to the best data at command, is 
as follows : 

Above Fall's Village, 631 square miles. 

Above West Cornwall, 709 square miles. 

Above Bull's Bridge, 790 square miles. 

The average daily flow of the river for the season from May to November, as gauged by Mr. 

Loomis, was 300,000,0J0 gallons—the maximum 470,000,000 gallons, and the minimum r70,000,000 

gallons. In seasons of great drought the flow would no doubt be much reduced. 

Although the route leading fro.n Fall's Village is the longer, and encounters a tunnel of two 

and a half miles, yet, as it avoids the crossing of some very deep and wide valley, I think it would 

be found the preferable line on a final and car; ful location. It would also receive the waters of 

the Weebatuc, which drains an area of forty square miles. 

The canal is planned to have an area of eighty square feet, and a descent of one foot per mile. 

This section and slope, it is computed, will furnish one hundred million gallons daily. The estimates 

of cost give about two millions of dollars for either route, but as the work is heavy, and difficult to be 

estimated with great accuracy on a preliminary survey, its probable cost, including water-rights, may 

be stated at two and a half millions of dollars. 

It must be understood that this estimate provides merely for leading the Housatonic waters to 

the Croton basin as a feeder to a new and large aqueduct, when it shall be built. It will then 

become a question of comparison between the Housatonic project and the construction of several 

storage reservoirs on the Croton. When that question comes up for decision, the survey of the 

Housatonic, with the reports, maps, and plans which will be placed upon record, will furnish valu. 
able information. 

As there are several manufacturing works on the upper Housatonic in Massachusetts, the Engineer 

was instructed to examine the matter. His special report thereon is also hereto annexed. 

Professor Chandler, at my request, has kindly analyzed the water taken from the Housatonic 

at Fall's Village. The following table exhibits the result in comparison with Croton water 

One U. S. gallon of 231 cubic inches contains- 
HOUSATONIC. 	CROTON. 

Chloride of sodium ........................................... 0.2019 grains. 	0.284 grains. 
Sulphate of potash ... 	....................... ............... 0.1300 	" 	0.205 	̀< 

soda ......., 	 " 	 "  0.024 

	

lime............................................. 0.0489 	" 	0.024 	.. 
Carbonate of lime ............................................ 3.0362 	" 	1.698 	.. 

<< 	magnesia .................................... .. 1.5430 	.. 	0.935 
Alumina and oxide of iron .................................... 0.0816 	°` 	0.058 	" 
Silica..................................................... . 0.5540 	" 	0.222 
Organic and volatile matter .................................... 0.5832 	0.874 

	

Total solids ..................................... 6.3630 	" 	4,3~4 

Hardness ................................................... 3.6 degrees. 	2.5 degrees. 

Parts in I,00u,000 : 
Free amonia ....... 	........................................ 0.0210 	 0.0700 
Allumenoid amonia ........................................... 0.0674 	 0.2450 

The Engineer, after quoting the language of Dr. Chandler and others, on the subject of the 
pollution of rivers, says : 

" It is therefore plain that no defilement can result to the waters of the Housatonic at Fall's 

Village, from factory or other refuse discharged into the river at a point at least seventeen miles 

distant. The result of the analysis is abundant proof of this. If we consider that from this point 

the water is designed to be carried forty-one miles in an open canal, and thence thirty-five miles by 

the Croton, before it reaches the aqueduct, there can be no doubt that the water of this river will 

be a valuable addition to the Croton, and eminently fit to form a part of the water supply of New 
York." 

STORAGE RESERVOIRS. 

Artificial and Natural. 

The reservoirs and lakes within the Croton basin, and now available for storage purposes, are as 
follows 

Gallons. 
Boyd's Corners Reservoir ..................................................... 2,727,x,000 
Middle Branch 	Reservoir ..................................................... 4,004,000,000 
Lake 	Mahopac ............................................................. 575,000,000 
.. 	Kirk .. 	.............................................................. 565,000,000 
ec 	Gleneida ........................................... ..... 	........... 	165,000,000 
.. 	

Gilead ............................................................... 380,000,000 
" 	Waccabuc .......................................... ................ 	200,000,000 
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Gallons. 	It is estimated that the average cost, per million gallons. of all the reservoirs projected in the 
Lake Tonetta . ......................................... ... .. ............ 	50,000,000 	Croton basin, will be $too. 
Barrett's Pond ....................... 	.......................,.............. 	170,000,000 

China 	" 	........... I .... . . ....... ............ I ...................... 	105,000,000 	 NEW AQUEi)UC'r FROM TtlE CROTON BASIN. 
\Vhite 	" 	 ............................. 	100,000,000 

Pine 	 75,000,000 	My predecessor, General Porter, caused surveys to be made in the year 1875, with a view to the 

Long 	'' 	...... ......................... I ............ ................ 	60,000,000 	construction of a new aqueduct. 	His report, with those of the engineers, were never published in 

Peach 	'' 	....................... ............. ........................ 	230,000,000 documentary form, though the Commissioner's report appeared in full in some of the daily papers. 
Cross 	'' 	.................................... ......................... 	t to,000,000 	No examinations on this subject have been made during my term, and I shall merely allude to 
I laine,' 	" 	.............................................................. 	25,000,00° 	it now in respect to the method of supplying it with water, whether by resort to storage reservoirs 

Total gallons.......... ...... 	000 ~,00o  alone, or in part to the Housatonic river. -  

	

_ 	The plan of General Porter is an aqueduct one-half larger than the present conduit, and calcu- 

(ti which the artificial reservoirs furnish 6,700,000,000 gallons, and the natural lakes 1 lated to deliver 15o,000,000 gallons daily, or 250,000,000 gallons by both aqueducts, being a suffi-

2, ;oo,000,000. 
cient supply for two and a half millions of people, or upon a supposition of decreasing waste prob- 

the minimum flow of the Crutou river being twenty-seven millions of gallons a day, and the ably of three millions of inhabitants. The daily average quantity of water running in the Croton 

rzhacity of the present aqueduct ninety-five million gallons, it follows that the reservoirs will be i river, at the dam, in the driest year, is over 300,000,000 gallons, of w hick the present aqueduct will
• 

require one-third, leaving 200,000,cco gallons as the quantity now discharged into the Hudson. I 
rep Tared to furnish sixty-eight million gallons daily, which they are capable of doing for 132 days, 

have stated the minimum average flow at 307,000,000, which occurred in the year 1872. In t876, a 
o that a full supply to the present aqueduct is assured even in seasons of extraordinary drought. 

year of great drought, the average daily quantity for the year was 367,000,000. It therefore seems 
The two large artificial reservoirs already built, one upon the west branch. and the other upon safe to count upon 250,000,000 gallons, with the aid of sufficient storage. 

:h_ middle branch of the Croton, are works of great magnitude, and have cost together the sum of 	The present amount of storage capacity, including the natural lakes, is nine thousand million 
Slm510,000. 	 gallons, which it is estimated will, in addition to the natural flow of the river, besufficient to fill the 

In the years 1857 and 1S5S the Croton Aqueduct Board caused an accurate survey to he made of present aqueduct every day of the year. 

the Croton watershed, with the view of locating the most available sites for storage reservoirs. Fifteen 	TO supply another aqueduct with 150,000,000 gallons daily, also upon the basis of the driest 
-ices were reported as eligible, with drainage areas and capacities as follows : 	 years, additional storage to the extent of about thirty thousand mi lion gallons must be provided. 

`- 

 

This at 5200 per million gallons, would cost six millions of dollars, though it would only he 

DRAINAGE AREA-$CC'ARE 	 necessary to construct the reservoirs from time to time, as the consumption increased ; or, if the 
4i'_ ER~'OI R. 	 ltf]LES. 	

CAPACITI-GALLONS. 
Housatonic project should be adopted, the amount of storage capacity required would be very much 

- 	reduced. 

•t 	 2C4 	 5'2 r'°'°'° ° 	 General Porter estimates the cost of the new aqueduct at ten millions of dollars, exclusive of the 

B ................................... 	 r5•~° 	 1a01.800.0 	 cost of the additional storage reservoirs required. 

C .................................. 	 13.71 	 6,589•1 O°•000 	 The city must be prepared before many years to construct this new aqueduct. With an honest 

• 41.95 	 • 9,033,600,000 	 government, and a wise, prudent, and enlightened management of its finances, the cost of such a 

F-•.......•...••••••.•....••..•..•-• 	 20.37 	 I 	3,370,000,000 	 work will then bear with comparative lightness upon a population of increased numbers, and upon 

Y .................................. 	 12.51 	 6,120,300,000 	 taxable property largely augmented in value. 

G .................................. 	 2090 	 4,86c,000,000 Meantime it will be i ell to give the plan and location of the work in all its branches careful 

It .................................. 	 75.46 	 z,490 ofn,5oo 
and exhaustive study, so that in good time it may be ready for construction. The cost of surveys, 

even the most elaborate, is an insignificant fraction in a work upon which many millions must be 
I................................... 	 70.52 	 4,205,82o,654 

expended, and upon which such vast interests will depend, and by such small outlay the best and 
................................... 	 IT.91 	 2,314, 74.700  most economical line would be obtained, and the safety and the permanency of the structure most 
K.................................. 	 78.90 	 5.67!,449,zI9 

certainly assured. 
L .................................. 	 26.86 	 2,3c8,2I7.733 	 With the three conduits which have been spoken of in this report, New York will possess a 
M ........................... ...... 	 23.34 

	
4.39.'3'445 	 magnificent water system, capable of oupplying, in most liberal measure, the demands of three 

N .................................. 	 3°.96 	 1,676,049,171 	 millions of people. 

0 .................................. 	 17.32 	 2,18z,337.IO9 

1)15 I Rlt;i'I It N. 

Total drainage area of the basin 339 square miles. 	 With a view of ascertaining whether any improvement ceuld I e made in the present system of 

Of the above, E (Boyd's Corners), and G (tliddle Branch), reservoirs have been built and are distributing water throughout the city, I directed the Chief Engineer of the Croton Aqueduct, in Islay, 

now in use. When a new aqueduct is built, selections can be made from the proposed sites for the 1878, to report upon the subject. 

additional reservoirs required, as may from time to time be necessary according to the increasing 	
Julius W'. Adams, the late Chief Engineer of the Brooklyn Water Department, was designated 

dkman I of the city 	
to make the necessary investigations, and on the first of August he made an elaborate report, which, 

as a matter of interest in connection with the whole subject of the water supply, I submit with this 
The f llowing table, prepared from daily observations for several years by the Engineers of the 

Crc+t, ,n Bureau, shows the rain-fall and the average daily quantity of water running in the Croton report. 
Since 1864 the number and area of mains leading from the Central Park Reservoir have been 

river: 
largely increased, as will appear from the following table 

	

p 	 -  
RAI\FALL AT 	 A r. ..-  ~ERAGE AVIO 	 ERCENTAGE OF 

VE aR. 	 Bo1•D's CORNERS 	OF THE CROTON RIVER AT I RAINFALL RuNNIsG 	 186 	 18 8, 
RESERVOIR. 	 CROTON DAM. 	 IN THE STREAM. 	 4 	 7 

- 	- -- 	- - 	- 	 Area in Square 	No. of Mains. 	Area in Square 
Feet. 	 Feet. 

i 

s. ................................. . 

IC. 	 ................... 

t=-o........I .......................~. 

x5-. ... 	........................... 

I~7z................................  

1573 ................................ 

Inches. Gallons. Per Cent. 

51.77 440,705.558 51. 

50•77 541,318,397 65. 

50•33 	- 600•524.194 74- 

48.36 456.575,845 58. 

44.63 347,935,358 '~ 	47• 

48.94 357,575.345 45- 

40.74 307,208,408 49. 

43.87 444,236,877 67. 

No. of Mains. 

Crossing of Seventy-fifth Street............... 	5 

•. 	Thirty-fifth street ................ 	4 

., 	Twenty-fifth street ................ 

	

4 

•' 	Fourteenth street ............... 	3 

'• 	Thirteenth .treet ................ 	3 

Houston street ................... 	v 

36.52 7 	I 6r.6u----- 

53.95 6 30.40 

zt.s6 6 30.40 

.9. 6 27.66 

14.19 6 	I z7.66 

8.o8 4 19.02 

14 	

42.37 	 427.638.306 	 63' 	 B the above table it will be seen that the combined areas of the great supply mains are 6z per Ia; ..................... 	 Y 	 g 	PP Y 	 P 
43.66 	 425,021,738 	 59  

Is7' 	
cent, greater than they were in 1864, and the area of the mains at the crossing of Houston street is 

................................ 	 j 

1877 ................................ 40'68 	 367'875'936 	 56' 	two-thirds of that at crossing of Thirty-fifth street, instead of being only one.third, as they then were, 

46.°3 	 346.503.178 	 45• 	and the area of mains at Houston street is now 30 per cent. of the great mains at crossing of Seventy- 

54-t4 	 462.854.358 	 53. 	fifth street, instead of 22 per cent., as in 5864. 	The area of the mains where they cross Houston 

_ _ - 	-- 	 - ----- 	 - 	 street has been more than doubled within a few years. 

From which it appears that the greatest average daily flow was six hundred million gallons, the 	Since 1864 the mains have been connected at shorter intervals than had been the previous prac- 

gencral daily average for the fourteen years was three hundred and ninety-four million gallons, and tice, and the smaller supply-pipes have been more frequently connected with the mains. Great im-

the minimum average daily flow was three hundred and seven million gallons. Allowing that the provements have also been affected within a few years past in the distribution by connecting dead 

present aqueduct receives one hundred million gallons daily, there would remain a surplus of over ends and otherwise promoting the circulation. 

two hundred million gallons daily (even in the driest year), which now runs over the Croton Dam 	The increase in number and size of the large mains leading to the lower part of the city has 

into the Hudson river. When another aqueduct is built from the Croton basin, it will be necessary aided very much in the extinguishment of fires. Several large fires have occurred below Houston 

to build several storage reservoirs (constructing them from time to time, as required by the growth of street within the past year, at which large numbers of the fire engines were employed at one time, 

the city), to insure an adequate supply in the driest seasons. 	 without showing any deficiency in the water supply. By an arrangement with the Fire Department, 

These observations also show that about one million gallons daily may be safely counted on for on their telegraphing to the Central Park reservoir, the gates can be opened so as to deliver an in-
collection and storage for each square mile of drainage area, even in years of greatest drought. The creased volumn of water in the mains where it is needed. 

drainage area of the Croton basin is 339 square miles. The daily average flow of the river in 1876, a 	The conclusion arrived at is, that no material improvement can be effected in the distribution and 
year of extraordinary drought, was three hundred and sixty-seven million gallons. Taking this year pressure except by introducing an additional supply of water, by suppressing waste, and by means 

as a criterion, it is estimated that forty thousand million gallons must be stored, to meet a daily de- of the high-service works now in course of construction. 

mand of two hundred and fifty million gallons. The cost of storing water by means of artificial 

reservoirs will depend upon the site, length, and height of dam, shape of the basin, plan, etc. The cost 	 Respectfully submitted, 

of the new reservoir on the middle branch of the Croton (a favorable site) has been $66o,000, and its I 	 ALLAN CAMPBELL, 

capacity being four thousand millions of gallons, the cost per million of gallons stored is $165. 	 Commissioner of Public Works. 
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1.'' 	 on qu:dity of l lousatonic Water. 

Document t` A." 
A lievir'rw of the Fli.rrnr;' of the GI rzter Supply of the City of iVzw York 

PRIOR 'CO '1'I[E INTRODUCTION OF CROTON VVATER. 

As early as 1774, when the population of the city was but 22,000, an attempt was made to 
establish a uniform water supply, under the direction of Christopher Colles, Civil I?ngineer, by the 
comtruction of a reservoir on the easterly side of Broadway, north of the present Pearl street. The 
water was to be obtained by pumping machinery from a large well in the vicinity of the Collect Pond, 
near the present site of the Tombs. City bonds were issued to the amount of £2,500 in 1774, and 
£'2,600 in 1775, and the land for the r^servoir was purchased for £1,050, but the breaking out of the 
war of the revolution put an end to the whole project. 

After the close of the war, in 178., the subject again came to the surface, and between 1784 and 
1798, various propositions were made to the Common Council for supplying the city with water by 
private enterprise. All of these contemplated the collection and use of well water, but with the 
rapid growth of the city the impurities of this water became more and more apparent, and attention 
was lutally drawn to sources outside the city. In Decetuber, t79S, a committee of the Cou-urton 
Council, to whom the subject had been committed for e:camination, reported in favor of the project 
of Dr. Joseph Brown, to convey the waters of the Bronx river to the city by pipes, and recmnmeuded 
the employment of Mr. William \Weston, Civil 1':ngineer, to further examine the project and report his 
opinion thereon, withplansand estimates. Iie reconunended the construction ofa clans at the Rye l'onds, 
raising the water six feet ; thence to be conveyed to Harlem river in an open canal, and across that 
river iu it two feet iron pipe to a reservoir, from which it was to he distributed through the city by pipes. 
Considering the time, and the propurtious of the city when this project was put forward, it reflects 
credit on the sagacity, foresight and liberality of its authors and prtmmoters. Private interests, how-
ever, succeeded in defeating, it. The 1lauhattau Company was incorporated for the osten-ible object 
of carrying out this plan, or a similar one, for supplying the city with water, but all the company dill 
towards that object was to construct works at Chambers and Reade streets, and to lay some miles of 
pipes, for distributing the old well water ; and for twenty years its interests succeeded in suppressing 
every movement Got a better water supply. 

Under the Mayoralty of Stephen Allen, in 1821, the Bronx project was again taken up, and \4r. 
Canvas Wh;tc was employed to make surveys and plans, anil in 1824 he submitted a plan to take 
the water of the Bronx near Tuckaho factory and convey it by an arched canal to Harlem river, 
crossing the river by iron pipes, and continuing to it reservoir at it sufficient elevation to distrii,ute the 
water throughout the city--the expense being estimated at ,$'1,949,542. 1{e estimated that 6,000,000 
gallons of water per day could thus be obtained, and at a daily consumption of 27 gallons bier capita 
(which the experience of Philadelphia had indicated as an adequate supply), this quantity would 
supply a population of 244,000. 

In the meantime another plan for supplying the city with water was put forward. The New 
York and Sharon Canal Company was incorporated by the Legislature in 1823, for the purpose of 
constructing a navigation canal from the western boundary of the village of Sharon, in the State of 
Connecticut, to the 1-Iarlem river, with the privilege of taking the waters of all intersectill„stt-cants along 
the route, and of using the .surplus water in supplying the population of New York City. The canal 
was to begin at the confluence of the Oblong river with the stream which flows from the Mudge and 
other ponds, following the curse of the Oblong river to I)over, thence entering the valley of Swamp 
river, aId passim$ through the town, of Pawling and Pate son t•.t the east branch of the Croton river 
near Crawford's stills, making a distance of forty miles. From the Croton the route was by a 
winding course re•.luiring two tunnels, respectively t,32o and 1,760 yards long, reaching McC°maab's 
dam on the Harlem river, a distance of fifty-two miles, with an elevation of nirteLy-scveu feet above 
tide. LI 1825 the New Vork Water Works Company was incorporated, with authority to supply 
the city with water, and it employed Mr. Canvas \Vhite as engineer, who recommended to the 
director.; the Bronx river project, stating that at an expense of 51,450,000 for works, a daily supply of 
9,100,000 gallons could be brought to the city from the IStvns, taking the seater near Underhill's 
bridge ; but the Company's charter proved defective, and a proposed amendment to is was defeated 
1 r; the Sharon Canal Company, who claimed all the water on the route of their canal. 

None of these schemes advanced beyond the sta *e of mere projects. 
.'.ttempts to proctu-.; a sufficient supply of water fro:u artesian and other wells also failed. 
A large fire in 1828, by which uwre than ,6oc,Ooci worth of property was destroyed, mainly 

:.IOC of the difficulty of procuring water, led to a further investigation by the Common Council as 
to the best method of procuring a sufficient supply of water. In 1829 Alderman Samuel Stevens, in 
a report to the Common Council, says : " Various institutions have been chartered for the purpose of 
bringing water into the city, but none has yet ever complied with the main object of their charter, so 
far as the public is interested." ` " * 	'' The water pipes of the Manhattan Company extend to 
such parts of the city as they may deem advisable to put them, on the score of profit ; and the upper 
part of our city, although not possessed of good water, have it, however, of a quality superior to that 
of the Manhattan Company, and therefore they are unwilling generally to take the Manhattan 
water. The result is, that all that part of the city lying above Grand street on Broadway, or Pearl 
street on the east side of the city, has not the use of the Manhattan water for the extinguishment of 
fires. It has, therefore, become absolutely necessary for the Corporation in some manner to give the 
tipper part of the city a supply of water for that purpose." 

The report then shows the impracticability of procuring water from the rivers on each side o. 
the city for extinguishing fires, and recommends the construction of a large wooden reservoir, holding 
2,000 hogsheads, at Fourteenth street and Broadway, with two lines of pipes running through the 
Bowery to Chatham street, and through Broadway to Canal street, respectively ; the expense of the 
whole work, with hydrants or tire-plugs, being estimated at $20,00o. 

The Common Council approved the report, and empowered it committee to select a site for the 
reservoir and to contract for the iron pipes, but, in the meantime, other propositions again came 
forward. 

A memorial from Mr. Francis B. Phelps, on May 17, 1830, proposed four different sources 
1st. T'o bring the water from the Rye ponds in 28-inch iron pipes ; estimated cost, 52,600,000. 
2d. To bring in the Croton river by an open canal, at an expense of i1,8J4,000, or by iron 

pipes, at a cost of 53,600,000. 
3d. To bring the water of the Passaic, above the Paterson Falls, crossing the Hudson by iron 

pipe,, to cost $1,932,000. 
4th. A plan to procure water from wells and springs on the island ; estimated cost, $792,000. 
In December, 1831, Mr. Samuel Stevens again made a report upon the subject, in which the 

possibility of supplying the city from wells or springs on Manhattan Island is considered and dis-
carded. The Croton river plan, while admitted to insure the most abundant supply, is put aside by 
reason of its great cost, and because the Bronx river presented an adequate resource nearer by and at 
less expense. The Bronx river plan is therefore recommended, with an arched aqueduct, the water 
to be forced across Harlem river in iron pipes by machinery to be propelled by tide water, and thence 
through pipes to a reservoir at Thirteenth street. 

The report was accompanied by the draft of a bill embodying its views, which was forwarded to 
the Legislature, but failed to become a law. 

In December, 1832, in response to a resolution of the Joint Committee on Fire and Water of the 
Common Council, Colonel De Witt Clinton reported upon the best method of procuring an abundant 
supply of pure and wholesome water. 

After reviewing all previous plans, he comes to the deliberate conclusion that the city should 
rely on the Croton, setting forth as its advantages the purity and unfailing abundance of its waters, 
and the great elevation at which they could be delivered in the city, which he estimates at 137 
feet above tide. His plan and estimates for bringing water to the city are summarized as follows : 

" From the best opinion I can form, I am satisfied that the waters of the Croton river may be 
taken at Pine's Bridge and delivered on the island for a sum not exceeding $750,000 in an open canal, 
and with stone linings, ditchings, and walls, and including drainages and other contingencies, it may 
swell the cost to $850,000. The expense of distribution and reservoirs on the island may amount to 
$1,650,000 more, which would make the whole cost of the work $2,500,000." 

The inadequacy of these estimates is accounted for by the fact that Colonel Clinton made no 
surveys of the route of the proposed canal. 

In January, 1833, the Le islature, at the request of the Common Council, passed an act, to re-
main in force one year, authorizing the Governor to appoint five Water Commissioners for the City 
of New York, to examine and consider all matters relative to supplying the city with a sufficient 
quantity of pure and wholesome water ; the Commissioners to employ the necessary engineers, sur-
veyors, etc., and to report to the Common Council on or before the Ist November, 1833, and to 
the Legislature on or before the second Monday in January, 1834, giving their opinion as to the best 
plan, and the estimated expense. 

The Governor appointed as such Commissioners Messrs. Stephen Allen, B.1 I. Brown, S. Dusen. 
bury, Saul Alley and W. W. Fox, and on the 5th of June, the Common Council having appropriated 
$5,000 for their use, the Commissioners employed Canvas White and Major D. B. Douglas. formerly 
Professor of Engineering at West Point, to make the requisite surveys, plans and estimates, with in-
structions to make examinations of the Croton, Sawmill and Bronx rivers, in the counties of West-
chester and Putnam, together with their several tributaries, and to furnish the Commissioners with a 

map and profile of the country, and their opinion of the quality of the water, the supply that m;ght 
be depended on in all seasons, and the practicability of conveying it to the city at sufficient elevation 
to preclude the use of machinery, and answer all the pltrposes contemplated. Also, to designate the 
most feasible route and the best manner of constructing the conduits and reservoirs ; the I robable 
amount required to pay for lands, water-rights, damages and cost of construction. 

Mr. White was prevented, by engagements on the Raritan and Delaware Canal, from acting, hill 
Major Douglas proceeded at once to make the surveys and examinations. In his report to the t:unt- 
misstoners, made in October, 1834, lie recommends the Croton river as the source, a masonry a~luc- 
duct for the conduit, and describes two separate routes, the '' inland route," and the '' Iludson river 
route," the foruter being forty-three miles, and the latter forty-seven miles long, from the propose h 
dam on the Croton to the distributing reservoir on Murray Hill. Major Douglas estimates that a 
naininiutit supply of 27,000,000 gallons per clay may be delivered by either route into the reservoir, 
at an elevation of 117 feet above tide. The cost of the inland route he estmmates at $4,500,000, 
and the Hudson river route at $4,768,197. 	In speaking of the Bronx river, the report gives 
5,752,000 gallons per day, as the supply that can safely ha depended on at all seasons, which is con-
sidered inadequate, and could not be delivered at sufficient elevation to preclude the use of machinery. 

In November, the Water Commissioners submitted their report to the Conunon Council, and in 
January following (t834) to the Legislature, reviewing the various plans that had from time to time 
been presented, with reference to the city's water supply, and indorsing the views and conclusions 
submitted by tIajor I)ouglas. 

T'hc act of 1833 having expired, a new law was enacted by the Legislature (chapter 256. 1,aiv 
of 1834), again authorizing the appointment of Five 1Vater t.ommusioner.s, to examine and consider 
all matters relating to a sufficient supply of pure and w':toleiome water for the city. The act further 
provided that the Contmissioncrs should employ engineers and other persons necessary in the perforut-
ance of their duty, and should adopt such plan as they might (teem most advantageous for procuring 
such supply of water ; the plan to be submitted to the Common Council, and, if approved, to be 
submitted to a vote of the electors of the city, at the next charter election. 

In the event of its adoption by the popular vote, the Common Council was authorized to isiie 
water stock to the amount of $2,500,000, and to instruct the Ctnmissioncrs to proceed with the 
work. Ample power was also given for the purchase of lands, water-rights, etc., and provision 
made for having the work done by contract. 

The Governor reappointed the Commissioners of 1833, and the Common Council appropriated 
$5,000 for their us-a. Their report to the Common Council was made in February, 1835, 
and after reviewing and rejecting the vario-.is projects put forward in opposition to the Croton river 
plan, they approve, substantially, the plan presented by'vIajor Douglas in 1833, of a masonry aque-
duct from the Croton, at an estimated expense of $5,500,000. 

The Common Council promptly approved the action of the Commissioners in the following terms 
'' Resolved, That the plan adopted by the Water Commissioners for the City of Newv York, for sup-

piying the City of New Vork with a sMtjeient quantity of pure and wholesome water, for the use of its 
inhabitants, and described in their report made to the Board of Aldermen, the 16th of February last, 
be and the same is hereby approved. 

'Resolved, That a poll he an,l hereby is appointed to be opened on the days upon which the 
next annual election for charter affairs for this city is by law appointed to be held, to the end that 
the electors may express their assent or refusal to allow the Common Council to proceed in raising 
the money necessary to construct the work aforesaitl, by depositing their ballots in a box to be pro-
vided for that purpose in their respective wards, according to the provision of the act, ' To provide 
for supplying the City of New York with pure and wholesome water.' 

These resolutions were adopted \lar.:h 2, and approved by the Mayor, March It, 1835, and in 
accordance therewith a poll was held on the 14th, 15th, and 16th of April following, at which the 
project was approved by a vote of 17,330 to 5,963. 

On the 7th of \Iay, the Common Council pa,;ed an ordinance, instructing the Commissioners to 
proccei.l with the work, and authorizing a loan of $2,500,000, at 5 per cent. interest, t,, provide for 
the expense. 

TiiC CONSTRUCTION OF THE AQUEDUCT. 

After receiving the authority to proceed with the execution of tie-jr plan,, the \l rater I 
missioners, Oil the 2d of June, 1835, appointed Major David P. Douglas, their Chief Emitted, un~l 
directed him to organize a corps of engineers as soon as practicable. An engineering party f 
seventeen persons took the field on the 6th of July, and proceeded to stake out the land required f r 
the lake tortumi by the Croton dam, and for the line of the aglteduct, the Coinmissiotiers being 
restricted Iron using any land before it was acquired by purchase or appraiseuient. 

The surveys and resurveys for this purpose were not completed until the latter part of the 
stnnmer of 1836, and (luring their progress the route was in several places amended and shortened. 
In October, 1836, Mr. John B. Jervis succeeded Major Douglas as Chief Engineer, and under his 
direction the ntap, drawings, and working-plans were completed during the winter 1836 to I S37. 
In the spring of 1837, the work of construction was fairly begun by placing a portion of it under 
contract. 

In 18J9 the Legislature passed an act requiring that the Harlem river be crossed by a high 
bridge (in place of the low bridge and inverted syphon then embraced in the plans of the Water Coiu-
ntissioners), ail the contract for the bridge was trade in August of that year. 

In 1841, ou January 7, a freshet of unusual proportions and violence carried away the earth 
embankment forming a portion of the newly constructed Croton dart, causing great desmicti.nt of 
property and the loss of three lives. 

On June 27, 1842, the water was first received through the aqueduct into the re-crvoir at 
Eighty-sixth street with appropriate ceremonies, and on the 4th of July following it seas received 
into the Murray-hill reservoir. 

The celebration of the introduction of Croton water took place on October 14, 1842. 
Ili,,h Bridge was completed in 1848. 
With the completion Of High Bridge the Water Commissioners appointed by the Governor, 

finished their labors, and the whole water system came under the charge of the Croton Aqueduct 
Board. Since that time some important alterations and additions were made to the conduit and its 
appurtenances. 

In 1853-4 an additional pipe of four feet diameter was laid across Manhattan valley. 
Its 1858 the construction of the new large reservoir in Central Park was begun, and it was com-

pleted in 1862. 
In i8bo-6i the large iron pipe of 7 feet 6 inches diameter, and equal to the full capacity of 

the aqueduct, was laid on High Bridge, over which the water had theretofore been passed through 
two 36-inch pipes. 

In 1861 another pipe of five feet diameter was laid across Manhattan valley. 
In 1865-6, iu pursuance of an act of the Legislature, the masonry aqueduct below Ninety-

second street was discontinued, and replaced by two lines of 6-foot pipes, laid through Ninetieth 
street and Eighth avenue to the reservoir in Central Park. 

In 1866 the present high-service works at High Bridge were commenced, and completed so as 
to be brought into use in 1870, since which time their capacity has been enlarged by the construction 
of another pumping engine and the laying of additional pipes. 

In the saute year (1866), the construction of the storage reservoir at Boyd's Corners, on the 
west branch of the Croton river, was begun. It was not completed to be available for use until 
March, 1873. 

By an act of the Legislature of 1870, the remaining portion of the masonry aqueduct, on Man-
hattan Island above the surface of the ground, viz. : between Ninety-second and One Hundred and 
Thirteenth streets, described in Mr. Jervis' reports as Clendenning bridge, was ordered to be 
replaced by underground conduits. The conduits decided upon were four lines of four-feet pipes, 
laid under the surface of Tenth avenue. They were completed in 1875. 

In 1872 the then Commissioner of Public Works purchased the land for the new storage reser-
voir on the middle branch of the Croton river, near Carn-,el, but for some reason it was not put 
under contract until October 1874. It was completed and water let into it in April, 1878. 

In 1842, Mr. John B. Jervis wrote it very full description of the aqueduct and its appurtenances, 
which has not been published in any official report. The following extracts from the paper will 
give a sufficiently clear idea of the character of the aqueduct route and structure : 

'' The Croton dam, where the water enters the aqueduct, is about six miles above the mouth of 
the river, and raises the water of the river forty feet to an elevation of 166 feet above mean tide. 
From the dam the aqueduct passes along the valley of the Croton to near its mouth, and thence into 
the valley of time Hudson, passing through the villages of Sing Sing, Tarrytown, Dobbs' Ferry, 
Hastings, and Yonkers. From the latter place it leaves the valley of the Hudson, crosses the 
valleys of Sawmill river and Tibbit's brook, thence along the side of the ridge on the southerly side 
of Tibbit's brook valley to the summit of the country between the Hudson and East rivers, and 
along this summit to the Harlem river, one mile northwesterly from McComb's dam. From the 
Croton dam to Harlem river the aqueduct is an uninterrupted conduit of hydraulic stone and brick 
masonry, 32 88-100 miles long. The width of Harlem river valley at the level of the aqueduct is 
1,450 feet. The water is conveyed across the Harlem by iron pipes on a stone bridge, at an elevation 
of 114 feet above high tide. The southerly shore of the Harlem is a bold, precipitous rock, rising 
at an angle of about 3o degrees to a height of 220 feet. The masonry aqueduct is here resumed and 
continued for a distance of 2 15-1000 mules to the northerly side of Manhattan valley. This valley 
is three-fourths miles wide at the level of the aqueduct, below which it descends 102 feet. The 
conduit of masonry here gives place to iron pipes, which descend to the bottom of the valley and 
rise again to the proper level on the opposite side, from which point the masonry conduit is again 
resumed, and crossing the Asylum ridge and Clendenning valley, is continued 2.173 miles to the 
receiving reservoir at York hill, Central Park. From the receiving reservoir a double line of iron 
pipes, three feet in diameter, laid down in Eightieth street and in Fifth avenue convey the water a 
distance of 2.176 miles to the distributing reservoir on Murray hill. 

" The length of the aqueduct from the Croton (lain to the distributing reservoir is 40.562 miles, 
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Masonry conduit in Westchester county ..................... ................. 	32.880 miles. 
Masonry conduit on New York Island ........................................ 	4.187 	" 

	

Total length of masonry conduit ....... ...... .......................... 	37.067 	" 
Receiving reservoir from end of aqueduct to effluent gates ........................ 	0.172 	" 
I)i,tributing reservoir ................................. 	..................... 	0.080 
Iron pipes across Harlem river ............................................... 	0.275 
Iron pipes across Manhattan valley ...........................................0.792 
Iron pipes between reservoirs ............... 	....... , ...................... 	2.t7 

	

fotal................................................................. 	40.562 

Description of the Plan of Nark for the Aqueduct and its Apprn tenances. 
" AQUEDUCT. 

The form and dimensions of the interior of the aqueduct are as follows 
The bottom is an inverted arch, the cord or span line is six feet and nine inches, and the versed 

sine nine inches. 
"• The masonry of the side walls rises four feet above the spring line of the inverted arch, with a 

bevel of one inch to a foot rise, or four inches on each side, which brings the width of the top of thr 
side walls seven feet and five inches, forming the abutments of the roofing arch, which is a semi-
circle, having a radius of three feet eight inches and a half, or a cord line of seven feet five inches. 
It will, therefore, be perceived the greatest interior width is seven feet five inches and the greatest 
height eight feet five inches and a half. The area of the interior is 53.34  square feet. 	In rock 
tunnels the roofing arch is generally dispensed with, but the bottom and sides are formed with 
ma.onry similar to the above described. 

There is an exception to this form in the first 4.49 miles of the upper end of the aqueduct, 
where the side walls have an extra height on account of the bottom being depressed to draw the 
water at a lower lever from the Croton Reservoir. The plan, dimensions, and character of masonry 
are as follows : In excavation a bed of concrete masonry is laid down as a foundation. It is laid 
level across the bottom three inches thick at the centre of the inverted arch, and covered on its upper 
surface to form a bed for the arch, which brings it twelve inches thick at the spring line, and is 
carried three inches thick under the side walls or abutments. The abutments are two feet eight 
inches thick at the spring line of the inverted arch, and two feet at the top or spring line of the 
roofing arch. 	The inverted arch is of brick, four inches thick. 	The roofing arch is also of 
brick, eight inches thick. The abutments or side walls are of rubble-stone with a brick facing 
four inches thick. Spandrels of stone are carried up solid from the exterior angle of side wall, 
on a line that is tangent to the arch. \\-here  the bed of concrete is formed for the inverted arch 
a heavy course of plastering is laid over it, on which the arch is laid. 	When the stone wall of the 
sidle walls was up, the face that received the brick lining had its irregularities filed with successive 
courses of plastering, and finally a uniform course of one-fourth of an inch in thickness over the 
whole, in front of which the brick facing was laid up. A course of plastering was also put over 
the roofing arch. The concrete masonry was formed by mixing one part of hydraulic cement, 
three parts of clean sand, and three parts of fine broken stone ; in some cases fine pebbles were 
in part substituted for broken stone. The masonry was all laid up in hydraulic cement obtained 
mostly from the hydraulic lime of Ulster county. The mortar for the stone work was composed of 
one measure of cement to three of clean sharp sand, and for the brick masonry and plastering 
one of cement to two of sand. 

" It may be proper to remark, that every cargo of cement was tested by actual experiment, 
after it was brought on the ground, before any was allowed to be used. This precaution has had a 
very salutary effect on the character of the work. The cement in all cases, where it is exposed to 
view, in its exterior, or broken up for examination, or otherwise, has appeared highly satisfactory. In 

the coni+nencement of the work there was much difficulty in getting the workmen to lay their stone 
and brick in a thorough full bed of mortar, which is obviously very important in hydraulic masonry. 
But a rigid system of inspection, requiring all imperfect work to be taken down and relaid, was 
successful in obtaining work of great compactness and solidity. 

" The area of a cross-section of masonry in the aqueduct is: 
..Concrete masonry ................. 	................... 	. 	....................... 	4.605 
.. Stone in side walls ........... 	................................................. 	21.572 
Stone in spandrels ........................................ 	 ............ 	2.690 

28.867 
Brick in arches and side-facing ................ 	.. 	................................ 13.658 

Total square feet . ........................ ............. 42.525 

• . A limited departure from the above area has been made, where peculiar circumstances seemed 
to justify or require it ; the most important in extent is, where the aqueduct passes over low grounds 
or valleys, and a dry wall of stone is raised to the proper level to support the conduit masonry, and 
generally for the depressed bottom of the 4.949 miles at the upper end of the aqueduct, and in a 
few other cases in the first contracts, where the bottom arch and brick facing is eight inches thick. 

in the foundation walls the concrete masonry is laid one foot extra thickness and three feet extra 
width, the base of the side walls is also increased, and the proportion of cement to sand in concrete and 
mortar for stone work is one to two and a half. In other respects the masonry in conduit is similar 
in foundation walls to that in excavation. The proportion of line of aqueduct masonry in foundation 
walls over valleys to that in excavation is about as one to eight. The masonry of the aqueduct is 
co\ Bred with earth to a sufficient depth to protect it from frost. 

"GRADE LINE OF AQUEDUCT. 

" The general declivity of the aqueduct in \Vestchester county is 0.021 foot per hundred, or a 
fraction over thirteen ajtd one quarter inches per mile. 

" The top of the conduit, pursuing this grade, corresponds with the top of the dam on the 
Croton, but, in order to adapt the aqueduct to draw at a lower level from the Croton reservoir, the 
bottom grade was depressed at the head 2.93 feet, and a declivity of ow 13 foot per loo feet, or 
0.59664 foot per mile, for 4.949 miles, where it intersects the regular grade. The top of the 
aqueduct was depressed only 0.583 foot, and carried level 2,276 feet, where it intersected the regular 
grade line of the top. 

"This gave an extra height of side walls, enlarging the capacity of the aqueduct more than 
equivalent to the diminution of declivity, and provides for drawing from the reservoir to a depth of 
six feet, and still leave the capacity of the conduit 35,00o,O 	of imperial gallons. 

•• The grade of the aqueduct, from Harlem river to Manhattan valley, is the same as the general 
declivity in Westchester county, but that from Manhattan valley to the receiving reservoir, 2.1727 
miles, is nine inches per mile." 

MAINTENANCE OF THE AQUEDUCT. 

In a report to the Water Commissioners, dated January t6, 1843, Mr. John B. Jervis uses the 
following impressive language in reference to the necessity of the constant and vigilant care of this 
only conduit for our water supply : 

"° The aqueduct and its appurtenances have been subjected to the trial of near seven months, 
and I have endeavored to detail fully the effect the water has produced, and the prospect of its 
capacity to fulfill, with regularity and permanence, the object of its construction. It has been the 
subject of intense solicitude and care, and although there is good ground to believe that in the main 
the work will have the stability and permanence that is necessary, it will still, for some time to come, 
require a vigilant watchfulness. The deep interest I feel in the success of the work, as also its great 
importance to the city, induces me to urge that the persons to whose care it may be committed be 
selected with reference to their acquaintance with the work, and their known ability and faithfulness 
for the supervision required. After the work before mentioned shall have been completed, the ordi-
nary work of supervision and repairs, if well directed, will probably be obtained at a moderate 
expense. At the same time it should be distinctly urged that economy or efficiency can only be 
expected from the supervision of men who are intimately familiar with the method of construction 
and the character of the work, and who will deeply feel the high responsibility confided to their 
industry and fidelity. The main burden of this duty will consist in an unwavering perseverance ; 
watching with scrutinizing care every part of the work, and seasonably providing for and making 
such repairs as may be necessary. The extent of the work, the variety of its structures, the severe 
pressure to which many of its parts are necessarily exposed, and the great importance to the city of 
maintaining it in a condition that will insure a regular and full supply of water, must give to every 
reflecting mind a strong sense of the high responsibility that will rest on those to whose care it is 
confided. Not expecting to be much longer engaged in the general charge of the work, I have felt it 
to be a duty that I owed, not more to my own reputation than to the interests of the city in this great 
work, to urge the above remarks in relation to its future management." 

As early as 184I, before the whole structure had been completed, the necessity of strengthening 
the portions built on embankments over low grounds developed to a degree which called for active 
measures. 

Under date of June 30, 1841, Mr. John B. Jervis reports to the Water Commissioners as 
follows : 

" The Board are aware of the fact that in several cases where the aqueduct is constructed on 
dry foundation walls, erected to maintain the grade line across low grounds, a settlement has taken 
place in the foundation, which has caused a slight check in the masonry of the arch. These checks 
have not been such as to cause any considerable leaking, and in most cases the fine sediment of the 
water that passes over the bottom, has been sufficient to render them entirely impervious, and the 
water has passed over them for months without any evidence of leaking. Over the most prominent 
of these cases the water was several times let on last fall, and during the great flood in January last, 
the water passed over the breast of the gateway at the head of the aqueduct, and filled the same to 
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near the top of the arch, discharging by the waste weir at Sing Sing, and at Mill river ; but no 
perceptible leakage or unfavorable impression was made on the places referred to. '('lie extent of 
aqueduct so affected is comparatively small, and it is l elieved its permanent security will be 
effected at a moderate expense. The greatest part of the work considered necessary for this repair 
has been done, and the remainder is in progress. The principal settlement above mentioned is 
believed to have arisen from the too rapid prosecution of the work at those places, the work 
not having time to become properly consolidated before the superstructure was put on. This 
view is sustained by the fact that in the more elevated foundation walls there has no check occurred 
worth mentioning, while the most important have been in walls not exceeding twelve feet in height, 
and some not over four feet. In most cases the settlement appears to have come to a rest, not 
having indicated any change for several months, and it is confidently believed the measures in pro-
gress will be an effectual security." 

Again, under (late of December 31, 1841, Mr. Jervis reports 
" The appearance of the work strongly indicated that those parts had come to a permanent rest, 

there being nothing discovered to show any material change for several months, and in some cases 
more than one year. It is however possible that some fHrther settlement may take place, and 
more required to be clone to secure the work in a few places. But as this settlement has now had 
from one to two years to reach a permanent rest, and as it has rarely exceeded three or four inches, 
producing checks or cracks in the wall, that with few exceptions range within one-eighth of an inch, 
it is confidently believed the work (lone will prove sufficient for its permanent safety. 	The general 
appearance of the interior of the aqueduct is highly satisfactory, and considering the great variety 
of soil, and the very undulating character of the surface that has been met in providing the founda-
tions for a continuous line of thirty-three miles of hydraulic masonry of very unequal and abrupt 
changes in elevation, the range and extent of  unequal settlement must he regarded as very small, 
and not of a character to produce any serious apprehension that heavy repairs will be required." 

In their report for the six months ending December 31, 1846, the Water Commissioners say 
" The Commissioners made a general inspection of the embankment, protection wall and 

culverts of the whole line of the aqueduct, on the 22d and 23d of October last, in which they 
were accompanied by the Chief and Resident Engineers. There were indications on several of the 
sections, showing the necessity of improvement. Some of the protection walls, though well con-
structed originally, now require rebuilding; and in some situations, where the embankment is much 
elevated, it has been necessary to erect stone buttresses at their foot." 

In his last report as Chief Engineer of the Aqueduct, December 30, 1848, Mr. Jervis repeats 
the warning he gave in 1843, as follows: 

" The great duty in taking care of the aqueduct hereafter, will consist in a vigilant and 
intelligent watchfulness, by which small repairs, made in the proper time, will most probably save 
it from expensive ones that will be necessary if the work is allowed to become weak by the gradual 
process of deterioration that must inevitably follow protracted neglect. The expense of repairs, 
however, is the last evil to be apprehended. Any disaster that should suspend the supply of water 
on which half a million of people depend, would be, not an inconvenience merely, but a most 
serious calamity, and I regard it an imperious duty to urge in the most earnest manner the import. 
ance of the most vigilant attention, even while no general appearance of danger would be seen by 
an ordinary observer. On former occasions, as will be seen in my reports, I have, in as urgent 
language as I was able, expressed my anxiety on this subject. The work has so far stood well, 
and there is every reason to believe it will continue to stand, if it have proper attention ; but it 
has its location to a great extent on precipitous grounds, where sudden and heavy floods may clo 
great damage, if the defenses of the work are neglected and its strength impaired (probably by slow 
degrees) for the want of timely and intelligent attention." 

The whole subsequent history of the aqueduct shows how necessary it is that the will, 
intelligence, and means to preserve the structure in the highest state of efficiency, shall never be 
wanting. 

A few extracts from the official reports of the officers in charge of the work will sufficiently 
illustrate this 

In their annual report for 1850 the Croton aqueduct Board say: 
•' During the next year a considerable outlay of money will be required on the great embankment 

over Sawmill river at Yonkers. This embankment has always exhibited less of care and solidity 
in its construction than generally marks the line of the aqueduct ; it has therefore required and 
received more attention and watchfulness, and though not yet showing any decided symptoms 
of displacement in any part of the structure, prudence requires that strong sustaining walls should 
be built outside of the present embankment. filled in between and carried tip to a sufficient height 
to assure the thoroughness of the work hereafter." 

Slight fissures in the masonry, such as were referred to in the reports of Mr. Jervis, continued 
to show themselves at each recurring semi-annual or annual examination. In i86o a more serious 
break occurred, and is described in the report of the Croton Aqueduct Board for that year, as 
follows : 

•' On Friday, the 21st day of December, at one o'clock, water was discovered issuing in 
large quantities from the side of the aqueduct, or main conduit of masonry, about forty-two miles 
from the city and two miles this side of the Croton dam. The aqueduct here crosses the valley of 
Bailey's Creek on a high embankment. The Chief Engineer was immediately notified by telegraph, 
but the injury to the aqueduct was evidently so great that the Superintendent of that division shut 
clown the gates at the (lam without waiting for his arrival to receive orders to that effect. As soon 
in the night as the height of water in the aqueduct was reduced sufficiently to enable our men to 
enter it, such a force of mechanics and laborers as could be got together in the country, was put 
to work. It was found that this was a crack through the masonry of the bottom of the aqueduct, 
extending about 425 feet in length, and being from one quarter of an inch to an inch and a quarter 
in width. Owing to the great length of the required repairs, the difficulty of making cement set 
properly in such cold weather, and the limited force which could be procured, there was at first 
danger of another serious interruption to our water supply. The work, however, was prosecuted 
without intermission throughout Friday night and Saturday, and until half-past three o'clock on 
Sunday morning. At this time the work of repair was complete, the gates opened- and the aque-
duct again in operation, the water having been shut off thirty-eight hours and a half." 

In the report for 1861 reference is made to another large leak. In this year, as in the preceding 
one, the annual inspection of the interior had been omitted, as the supply delivered by the then 
existing pipes on High Bridge, and the state of the city reservoirs would not warrant the risk of shut-
ting off the water for the time required for inspection and repairs. The report says,: " It being 
injudicious, for the reasons above stated, to shut off the water for general repairs, the various portions 
of the aqueduct which have at times shown symptoms of settlement, have been watched with in-
creased care, and materials held in constant readiness for work, should a sudden contingency ab,o-
lutely require operations at any particular point. During the month of June such a contingency 
occurred. A leak was discovered at an embankment about two miles above the High Bridge. It 
was too considerable to be disregarded, and the water was shut off at once. The leak was found to 
proceed from a fissure in the bottom of the aqueduct, extending about 350 feet in length. With 
materials and a good force available, and aided by favorable weather, we were enabled to repair the 
damage in about twenty-four hours. ' • ' • Leaks have shown themselves in one or two 
other places on the line of the aqueduct, but not of sufficient volume to indicate immediate danger." 

The foregoing instances of leaks and fissures, showing constant settlement of the structure, 
where built on embankments, occurred when two 36-inch pipes were laid across High Bridge and 
not more than 40,000,000 gallons of water could daily be passed through the aqueduct. With the 
the new large pipe on High Bridge, completed in 1862, and fully equal to the utmost capacity of 
the aqueduct, the quantity of water carried into the city has been constantly increased until in late 
years it has reached ninety million gallons per day, and the necessity of strengthening the weak 
points of the structure is correspondingly enhanced. 

The subsequent reports of the Croton Aqueduct Board show that these indications of weakness 
could not be overcome by mere temporary repairs. In their report for 1863, they say : 

" Originally the checks or cracks in the masonry, which required yearly attention, were apparently 
caused by the settlement of the foundation walls under the weight of the aqueduct and that of the 
covering embankment. These cracks occur wherever the conduit is upon embankments. They are 
for the most part longitudinal, running along the top of the arch (at or nearly in its centre), and in 
the bottom of the invert, or at its junction with the side walls. The bond once broken, whether by 
settlement or otherwise, it is not easy, by ordinary repairs, to restore its full strength, and the structure 
must remain less able to meet and resist the lateral pressure of the water, which is constantly tending 
to force its walls outward and apart. Had it been possible to have built the conduit throughout upon 
foundations as positively rigid and unyielding as they are in the rock cuts, the weight and strength 
of the masonry would probably have been sufficient to meet the strain put upon it ; but the bond 
once broken, the whole structure is weakened. This weakness is shown whenever any temporary 
emergency makes it necessary to increase the flow and consequent depth of water in the conduit. 
Leaks also are sometimes discovered on high embankments (where repairs have been previously made) 
immediately after a sudden fall of the temperature to extreme cold. The possible cause in such 
instances is that the retaining walls of the earth embankments, which lie against the side walls of the 
conduit, contract, and the pressure of the earth against the side walls is immediately lessened. With-
out this aid the weight alone of the walls (there being no perfect bond), is not sufficient to resist the 
outward pressure of the water, and the leak again appears. From close and long observation it 
appears certain that, in its present condition it would be unsafe to increase to any great extent the 
depth of the present flow in the aqueduct, and that before this conduit can be made available to its 
full capacity, it will be necessary to strengthen the masonry, wherever it is supported upon embank-
ments. " 

From 1863 to 1869 the Croton Aqueduct Board reported (and repaired) the length of cracks or 
fissures in the masonry conduit, as follows : 
In1863 .......................................................................7,321 feet. 
In 1864 ........... 	..... 	.................... 	.......... 	.....................3,788 feet. 



94.,292 	77,000, 	...... 	- 

........ 	. 	8n000,000 	: 	...... 
........ 	y9,000,000 	4o.99 	2oanch main from Reservoir at High Bridge, 

........ 	~ 	88,000,000 	...... 	36-inch main laid from Forty-second street to Chambers street. 
92,000,000 	i 	53.56 	48anch main laid trom Reservoir through Eighth and Tenth avenues. 

1,041,885 	95,000.00 	59.19 	36-inch maim from N. Gate-house, New Reservoir, connected with 
zo-inch: mains on Fifth and Eighth avenues. 

........ 	90,00o,000 	...... 	Very dry season. 

........ 	89,600,000 	...... 	Very dry season. 
• • • • • • • • 	93,400,000 	93.94 	48-inch main laid from Reservoirs through First avenue, and so-inch 

main connected with .lqueduct at Fordham. 

r r o 
1871 
0872 
1873 
7874 
1875 

1876 

1878 

The great waste of water engaged the attention of the authorities from the earliest period of 
the present water supply, as will be seen from the following extracts from official reports: 

Water Co,n,nissioners' A'eport of Decemd,•r 31, 1847. 
" The gauge of the reservoir on the 31st of October was 27 feet in depth, and on the 9th of 

November it was reduced to 8 feet, showing a reduction of about 26 inches per day (while the 
aqueduct was closed for examination and repair). In 1844 and 1845 the reduction dill not exceed 
12 inches in depth of the whole surface water of the receiving reservoir each day. In 1846, the 
reduction was increased to 15 inches per day, and in 1847 it was increased, as shown above, to 26 
inches. Now, if the use of the water is to increase in anything like this ratio, as the population, 
buildings, and sewerage increases, then it is evident there will be little or no surplus to spare in case 
of emergency, for every additional sewer increases the number of water-closets and a proportional 
increase in the use of the water." 
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In 	1865 	. 	... 	.. 	...... 	... , . , .. , ............ 	. , , , ..... 	.... 	. ' 	4,8G 	feet. 	' 	
" I f 	tliis 	Ii,,ard coidd 	by any process divest i I self of t I ic consciousness that 	it 	is entrusted wit I, In 	1866 ........... . . 	.. 	. 	.. . .... 	... . ........... 	.. I .... 	. 	, ...... 	4, 	S 	duties connecting it immediately with 	the daily conveniences and comforts of every individual in the In 	1867 .... 	..... 	.......... 	............. 	..... 	. 	.. 	... 	............ 	. 	.3,623 	feet. 	city, and upon 	the 	proper 	administration 	of 	which the future growth 	and prosperty of the city 	„ In 	1868 	• 	. 	... 	......... 	... 	... . . 	....... 	. 	... 	. . . . 	......5,138 	feet. 	essentially depend. 	it could not forget 	that the 	law 	under whi,-h 	it is 	organized enacts that 	' 'I'Itcy In 	186q, , , , 	... •.. 	.... 	.. 	. 	...... 	.. 	........... . . . . .. 	.. 	........ 	. 	4,706 	feet. 	shall be responsible for the supply of water, and the 	good order and security of all the works, 	front 

	

With increased population and consumption it Iecame necessary to increase the volume of water 	the Croton lake to the city, inclusive, for the exactness amt durability of the structures which may in the arlucdticI beyond anything ever contentplaterl by its designers and constructors. 	Mr. Jol,n B. 	be erected, and of the daily work performe,I, anti for the sufficiency of the supply in the pipe-yar,l Jervis estimated the full capacity of the conduit at 60.000,000 gallons per day, and assuming, on the 	to meet every casualty, an l for the fidelity, care and 	attention of all persons 	employed 	I>y the experience of other large cities with similar appliances for furnishing water, that thirty-nine gallons 	1)epartinent in watching the works, and in staking constructions aurl repairs.' 	Under these direct per clay for each inhabitant won Id be an ample supply, this would suffice for a population of two 	stn I sufficiently onerous responsibilities, this Board now warns the Common Council, and through it millions. 	To deliver this quantity the aqueduct need only be filled to the spriIii 	line of the arch ; a 	every citizen, that the last drop of water which the works in their present 	state can 	supply is now glance at the sketch showing a cross section of the masonry conduit will show that above that line the 	,laity delivered 	in 	the city—a supply more than 	equal to 	any and all the 	legitimate wants of a power to resist pressure from the inside is greatly diminished. 	When it became necessary, therefore, 	population of a million and a half.'' 
and to increase the depth 	of water to within a few inches of the 	inner crown of the arch, those parts 	waste. 
to increase the supply to 90,000,000 gallons per day (which has been the case for several years past), 	fit each 	of the 	succeeding annual reports a special 	chapter 	is 	devoted to the 	subject of 
of the conduit which are built on embankments and not embedded in earth or rock, comprising about 	The report of 186o has the following reference to waste in freezing weather, which has in late nine miles of the thirty-two miles of masonry conduit, hail to be strengthened to meet the increased 	years become so enormous and troublesome pressure. 	The general plan adopted for this purpose 	and 	pur;tted 	for the past three years, is as 
fellows : 	An additional 	arch is 	turned 	over the 	old arch, the spandrel walls are raised eighteen 	" F t•ont 	close observations and experiments 	made during the fortnight 	previous to the 4th 
inches above the spring line ; the earth covering on top is reduced from five feet to two feet in depth, 	December, it 	became evident that the usual (though dishonest) habit of letting water run waste in 
and the surplus earth is placed on 	the 	side embankments ; the 	retaining or protection walls are 	dwelling houses and stores, to prevent its freezing, had already been commenced for the winter, and 
carried up several feet to a level with the 	top of the arch, 	This plan has the approval of Mr. John 	that it was impossible. with such a drain 	through the out-let pipes to fill the 	receiving 	reservoir 
B. Jervis, the designer and constructor of the aqueduct, and is illustrated in the annexed sketch. 	to the height deemed necessary before the examination of the aqueduct could be entered upon with 

The usual yearly maintenance appropriation was not intended, and is not sufficient to meet the 	safety. 	During 	this time the thermometer was not down to freezing point, and even the usual 
expense of this work, for which an extra and 	liberal allowance should be made. 	With careful 	inadequate excuse for this criminal waste was wanting. 	It was very evident that, should the 
husbanding of the appropriation, however, and with the aid of some small balances from other ap- 	weather become suddenly colder during the time set for the repairs, the waste from this cause would 
propriations, 	the 	Department was enabled 	up 	to January 1, 1879, to apply this improvement on 	be increased, and equally evident from 	past experience, that, should this waste 	he added to the 
3,090 lineal feet of the aqueduct. 	 usual consumption during the time the gates were closed, the city would he without water before 

CONSUMPTION OF WATER. 	 • the examination and repairs could be finished." 
The higest estimate made in any of the reports of the Water Commissioners or 	the Croton I 	In the report of 1865 the Coin nissioners say: 

Board, or their engineers, of the quantity of water 	required for a liberal supply for all necessary j 	'` We are satisfied that the great object in the construction of the Croton works was obtained 
purposes, is 30 gallons daily per 	capita. 	That 	this rate 	has long ago been 	exceeded in this city 	when abundant water was brought to every door, anu its convenient delivery assured. 	Its moderate 
will be shown 	by the following table of the population and daily consumption since the introduc- 	consumption and comparatively limited distribution during the early years of the operation of the 
tion of Croton water : 	 works drew lightly upon the capacity of the 	pipes, and, of course, the temporary convenience of 
1 ',prrlatlon, Amount of f1 h 	r 	l.,'sed, 	and Area of Pipes in the (it) ' of A'czo 	York, Bence 1hz 	higher head was naturally felt ; this has, unfortunately led to unreasonable expectations, on the part 

introduction of Craton Lfsater. 	 of the first consumers, and now that the city has greatly increased in area and population, with con- 
__ 	 Sequent increased demands upon the water-service, they are 	inclined 	to 	consider that an unjust 

— 	- 	 deprivation which, after all, but moderates  ut mderates an excessive  
ov 	 Beyond these frequent complaints and admonitions no active measures were taken to suppress 

ai 	 or restrict waste of water so long as the supply from the aqueduct was capable of expansion, and 
E 	u 	 it was possible to meet the increased consumption and keep up the pressure in the pipes by increasing, 
. v 	 REMARKS. 	 the volume of water in the aqueduct. 

C 	v 	a 	F 	 The first practical steps against waste were taken in the fall of 	1876, by establishing a system 
aC 	a e r 	 of house inspections to detect and prevent leaks in plumbing and water connections, and 	willful 

o•o 	S 	 waste 	by keeping faucets open 	unnecessarily. 	These inspections have produced favorable results, 
p 	 Q 	 although the appropriations 	have 	been so limited that a sufficient force 	of inspectors 	to 	make 

1835 	s68,o8q 	 j Area Aqueduct 53.34 square feet. 	Surveys and examinations tinder 	
inspections as frequent as desirable could not 	be employed. 	Against such waste as occurs in ,-ill 

...... 	•....• 	 weather, when people have the water running clay and night, the inspections are but 	an inadequate 
a commission to introduce water into the city. 	 I remedy, because the greatest waste occurs in the night when houses are closed. 

X840 	312,7rc 	........ 	. 	...... 	 :A large saving of water was effected by abrogating the 	system of supplying water to shipping 
1845 
	3r?000.000 	14. 14 	Water introduced into the city—two 31-inch pipes. 	 ~ and to builders or masons through a contractor, under a contract or license. 	The 	last 	of 	the;c 

1550 	5[5,547 	4c,0oo,0o0 	r9,o5 	3o-inch[ rain laid from Reservoirs through Third avenue. 	TheCroton 	contracts, 	made 	in 	1872, expired in 	June, i8i7. 	It 	was, of course, the contractor's interest to 
Aqueduct Department reports 	that the last drop of water, which 	collect as much money as possible at the least expense to himself, and the consequence was an iniis- the works in their present state can supply, is now delivered in 
the city." 	 criminateuse of the hydrants and water-pipes along the water front. 	Since that time, June. 1S77, 

1854 	........ 	........ 	...... 	48-inch main laid across Manhattan Valley, and proceedings to take I this service is performed 	by employees of 	the Department, 	and 	with a 	large increase 	in 	the city 
land for new reservoirs. 	 revenue from 	this source, the use of water along the piers and docks is now under proper control. 1855 	62,,8.0 	........ 	23.96 	30-inch main laid from Reservoir through Eighth avenue. 	 The last and most effective measure against waste is the a 	i ,860 	805,658 	 ., 	 g 	 l llicat on of water meters. 	'Though 

1861 	........ 	........ 	...... 	go-inch main laid across High Bridge. 	 Y 	g 	y 	7 	'73, 	h 	 L", •'•.. 	 authority was given, by Laws of 	t8 o and 1873, to place meters in all stores, worksho 	hotels, 
r86z 	........ 	........ 	zo.,4 	! 	6o-mete 	 y. s,ain laid across Manhattan Valley, and ao-inch main con- 	manufactories, public edifices, at wharves, ferry houses. stables, and in all 	places in which water is nected with this to supply Harlem. 	Croton Aqueduct report 	furnished for business consumption, except private dwellings, only 260 water meters were in use in 

Basin." 	New Reservoir in Central Park completed. 
,, that 338,83z,tz8 gallons per day is obtainable from the Croon I this city on the 1st of January, 1877. 	Since then 407 new meters have 	been applied, principally 

'i .863 	 54,404,174 	...... 	Croton Aqueduct Department report: " Unsate to increase flow of ' along the water front and 	omnibus, railroad, and livery stables. 	Preparations have been 	male 
water in Aqueduct." 	 I to apply meters, to the number of several thousand, to workshops, hotels, factories, and other places t865 	756,386 	....... 	38.7, 	48-inch main laid from New Reser,oir through Fourth avenue. 	embraced in the provisions of the Law of 1873. x866 	........ 	66,000,000 	......  

1867 	........ 	72,000,000 	 The waste in freezing weather should be obviated by the proper protection of the service pipes 
1868 	........ 	78,Oro,000 	 I and fixtures in houses from frost, and the Building Laws should be so amended as to strictly require r86Q 	........ 	95,000,000 	...... 	Dry season. 	 such protection under severe penalties. 8_ 	 vi......... 

DtSTRIITUTION OF WATER. 

Several years before the consumption of water had reached the capacity of the aqueduct 
complaints were made that water was not delivered with sufficient pressure to force it to the upper 
stories of buildings in some parts of the city. In the report for 1864, when the population of the 
city was 726,386 (census of 1865), and the daily consumption of water about 55,000,000gallons, 
the Croton Aqueduct Commissioners say : 

" It has been a matter of complaint that consumers in the lower districts of the city failed to 
get water in the tipper stories of their buildings ; latterly the evil has been so urgently presented on 
the part of a few persons that we deemed it expedient to have some special investigation made 
with a view to its correction. By this investigation it has been found that the defects in our pipe 
distribution arise mainly from these causes : 

" First—An insufficiency of large pipe-trains through the city. 
" Second—The infrequent connection of the existing large pipe mains with the small supply 

pipes. 
" Third—The infrequent connection of the supply pipes with each other.'' 
After recounting the measures and the large expense necessary for a rearrangement and improve- 

mentof the distributing system, the temporary interruption of supply, and the necessity of tearing up 
the streets while changes and improvements are in progress, and the merely temporary character of 
the relief that could thus be obtained, the Commissioners come to the following conclusion : '' Vie 
feel therefore obliged to suggest that the most immediate and efficient relief would be found in all 
economical use of the water on the part of all takers. 	1Ve feel even justified in saving that a portion 
of the lost pressure might be restored in the whole service if the citizens themselves would be care- 
ful in its management. In their hands the remedy to a certain extent lies ; is is their duty to arrest 

We still say there will be a sufficient quantity of water from the Croton river, provided such water the utterly wicked waste that everywhere prevails, and to which their neglect universally contributes. 
is only used for necessary purposes and not wantonly wasted, and provided a sufficient quantity is kept They are to consider that when they claim so special a protection, they are made equally respon-
in store for use in case of emergency. We found this opinion upon the experience of large cities sible for any abuse. And we now can only express our disappointment, that, after repeated repre-
such as London, a city at least twice as 'large as this city can be, should the whole island be filled sentations of the evil, neither conscience nor interest has seemed to operate in checking this reckless 
with a population as dense as that part now built upon ; and such as Philadelphia, which, including extravagance." 
the districts of Kensington. Spring Gardens, Northern Liberties, Moyamensing, and Southwark, 	The improvements in the distributing system referred to in this report, viz.: the introduction of 
contains a population not far short of our own. In the former case, the quantity of water daily larger mains to the lower part of the city ; the more frequenl connection of supply pipes with large 
furnished is about 30,000,000 gallons, and in the latter not exceeding ro,000,000 daily." 	 mains, and the frequent connection of supply pipes with each other, together with a complete system 

CROTON AQUEDUCT IsonRl~ –ReeoRT FOR THE YEAR 1849. 	
ofstop-cocks, whereby thesupply in any part of the city can be regulated and controlled, have since 
been  carried out from time to time, especially within the past five or six years, until there is no 

The unnecessary and even wanton waste of water during the whole year, but especially in , further room fob improvement in that respect, as regards the central and lower part of the city. 
the hot months, cannot have escaped the observation of the Common Council. Street hydrants are 	The greatest aid however, in the delivery of water and compensation for loss of pressure by in- 
opened and kept running for months together, street washers are converted into jets for the amuse- creased consumption, is found in the high-service works. The present works at I-Iigh Bridge 
ment of children and domestics ; the streets are saturated, and the dust changed into a semi-liquid were commenced in 1866 and completed in 1870. 'I They were originally intended only to -upply the 
mud by those employed to sprinkle them, to the ruin of the pavements ; street sweepers, instead of high ground in and about Carmansville, which is considerably above the level of the city reservoir,, 
collecting into heaps, and carting away the accumulations of the gutters, find it more convenient, but since their completion their capacity has been increased by additional pumping machinery, and 
with a full head of water from a street hydrant, to wash the whole into a receiving basin, and thence the service from them extended to the high grounds on Murray Hill, in Yorkville, Lennox Hill, 
to the public sewers, to be removed at four fold greater cost ; while in many ofthe stores in the lower and Beekman Hill. 
wards, no care is taken to close the various openings supplying water closets and wash basins, and the 	But their utmost capacity is not sufficient to supply all the points where the pressure from the 
water may be heard during the still hours of the night, rushing through numerous lateral drains into ordinary service is inadequate for the convenient delivery of water ; and additional pumping works 
the street sewers. 'I'o these prolific causes of waste must also be added great carlessness in shutting of nearly twice the capacity of the present ones, are now being erected on city property, at Ninth 
hydrants along the wharves, used to supply steamboats, especially those employed upon the different avenue and Ninety-seventh street, which will give a fair pressure of water to a large portion of the 
ferries. city which is now inadequately supplied. 

"The necessity for a more rigid police and more stringent rules regulating the use of water will 	With the completion of these works the capabilities of out present water system may be said to 
be apparent, when it is stated that very nearly the whole volume of the Croton river has been delivered be exhausted. In view of the past experience it may well be doubted whether a daily supply of 
in the city during many weeks of the past summer, amounting to at least sixty imperial gallons each thirty gallons per capita is adequate to the wants of a population so densely massed as that of New 
twenty-four hours for every inhabitant ; a supply three tines greater than any legitimate use of it York City, and educated to the enjoyment of modern conveniences in the use of water which are on- 
would demand." 	 known in many other large cities. It is certain that the margin for saving by restrictive measures is 

REPORT OF I850- 

I' The most unremitting and zealous exertions of the Department to abate the intolerable waste of 
water have produced an eflech scarcely perceptible to the public eye, though the daily returns from 
the distributing reservoir, exhibit the trifling gain of an average head of two feet above that of former 
summers ; the influent pipes to that reservoir, with the addition recently made, are now capable of 
pouring into it the prodigious quantity of thirty millions of gallons per day ; yet it frequently happens, 
on Saturdays especially, when zealous housewifery puts every street washer in requisition (whether 
necessary or not), that the reservoir is drawn down to half its capacity, equal to ten millions of gallons 
more, and making an aggregate of forty millions of gallons for a single day's consumption, in a popu-
lation (within the water district) of not more than four hundred and thirty thousand persons, or ninety 
gallons to each individual." 

s 	 s 	 r 	 s 	 * 	 t 	 ,t 

not so great that we can longer postpone practical steps to secure an increased supply of water ; and 
we thus arrive at the question how such increased supply can best be secured. 

SOURCES OF SUPPLY. 

The Croton River and Basin. 
The first reference to any actual measurement of the floor of the Croton river, which the official 

reports of the Water Commissioners contain, is in the report of December 31, 1838, as follows : 
" The uncommon drought which prevailed in many parts of the United States during the last 

summer will be remembered for many years hereafter. That section of the counties of Putnam and 
Westchester through which the Croton river passes has felt the effects of the dry season fully equal, if 
not exceeding, any other part of the State, and the river was consequently remarkably low. In 
order to test the flow of the stream under these unfavorable circumstances, and to compare it with an 
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tnutsual dry time in 1835, I loratio Allen, Esq., our principal Assistant Engineer, made a gauge of 
the running water on the 16th of August last, at two different stations on the stream. At the first 
Station there was found running 26,386,560allons, and at the second station 28,738,000 gallons 
every twenty-four hours, averaging 27,584,7 gallons. '['his quantity, with the present population 
of the city, is nearly three times as much as will l.e required for its use. It may he within the 
mentory of some of the members of the Common Council that on the 5th of September, 1833, 
Major i)uu.,las made a gauge of the river and found running every twenty-four hours 51,522,480 
gallons ; and that Albert Stein, Esq., also gauged the river on the 25th of the same month, when 
there was running 50,077,044 gallons per diem. These gauges were not taken when the water was 
at its least or greatest flow, but at a medium, and may therefore be considered as a fair average of 
what may he depended on, as there are seasons when several hundred millions of gallons pass 
through the Croton river to the Hudson river daily. It is estimated also that the Croton reservoir 
will contain about one hundred million gallons to each foot in depth from the surface. The dam 
may be drawn down five or six feet, say five hundred millions of gallons, and in addition to this we 
have 158,000,00o gallons in the receiving reservoir, and 19,000,000 gallons in the distributing reser-
voir, making a total of 177,000,000 gallons, exclusive of the running water and what may be drawn 
from the Cruton reservoir, providing a surplus in cases of drought sufficient for any emergency, either 
prof able or possible." 

In his report of July 12, IS42, Mr. Jervis says 
'• fhe Croton reservoir (which has received the name of Croton Lake) covers about 400 acres of 

land, and it is available as a reservoir for 500,000,000 imperial gallons of water, above the level that 
would allow the aqueduct to discharge 35,000,000 gallons per day. The flow of the Croton river is 
about 27,000,000 in twenty-four hours at the lowest stages, which continue, with moderate rises by 
occasional rains, from two to three months in the year. This may be considered the minimum 
capacity of the river. When the wants of the city shall require a daily supply of 35,000,000 gal-
lons it will be necessary during the season of lowest water to draw daily from this reservoir 8,000,000 
gallons to make up the deficiency in the natural flow of the river. This amount the reservoir would 
supply for sixty-two days without any aid from occasional rains, which may safely be relied upon to 
keep up the required supply from the reservoir beyond any drought we have ground to apprehend. 
The supply of the Croton, from its daily flow, aided by this reservoir, may therefore be taken with 
great confidence at 35,000,000 gallons, which will be very ample for the wants of the city for a long 
time to come, and when the day arrives that it will require a larger quantity it may be obtained by 
constructing reservoirs further up the stream, where there are abundant facilities for such purpose." 

In 1857-8 a topographical survey of the Croton basin was made under the direction of the Croton 
Aqeduct Board, and the report for 1858 alludes to it as follows : 

'As stated in our last annual report, the object of this survey is to establish suitable points for 
storage reservoirs, and to obtain further hydraulic information which will be useful in extending the 
work when necessary. The party engagad in this survey have, during the two seasons, run and 
closely examined lines amounting in length to 4So miles, have made instrumental examinations of 
sixteen sites for reservoirs, and obtained all the information necessary to estimate the cost and 
capacity of each, and to enable the Board to make a proper selection from among them. The length of 
ridge line enclosing the valley or defining the watershed of the Croton river above the point at which 
the aqueduct begins has been found to be one hundred and one miles. Within this circuit there are 
thirty-one natural lakes and ponds. The length of the main stream of the Croton river, above the 
Croton dam, is thirty_nine miles, and the aggregate length of all the principal tributaries is one 
hundred and thin}'-six miles. The total area or watershed of the Croton, above the commencement 
„f the aqueduct, is ascertained to be three hundred and fifty-two square miles." 

In the report for 1862 the Commissioners say : 
" The necessity for storage reservoirs was shown in our last annual report, and a request was 

made that you should pass a resolution authorizing the necessary appropriations for a commencement 
of the work. No steps having been taken in the matter it is again respectfully suggested for your 
consideration. With an aggregate annual precipitation of rain and snow of forty-two inches vertical 
height (which is about the average for many years past), the quantity falling upon the Croton basin, 
tributary to our works, is equal to an average of 677,674,257  gallons (U. S.) per day. Judging from 
experiments made in other localities, the physical and geological features of which, while resembling 
the Croton basin to some degree, are less favorable as a whole, the loss from evaporation, vegetation, 
and such absorption as does not subsequently reappear in springs, may be put clown as equal to 
fourteen inches vertical height ofthe total annual rainfall. Make a further deduction equivalent to 
one-sixth of the entire annual rainfall, to cover loss by evaporation and filtration from storage reser-
voirs, and we find that a quantity equal to an average of 338,832, 128  gallons per day would find its 
way to the Croton dam and the inlet of our aqueduct. Were it necessary to use the entire yield of 
Croton basin, a great portion, if not the whole of this quantity could, by a proper system of storage 
reservoirs, be saved and made available. This quantity is nearly nine times that which is now daily 
brought to the city. - otw-ithstanding this immense wealth of water there are periods in the summer 
months when the yield from the Croton river is but 38,400,000 gallons per day. To add to this 
quantity a daily supply sufficient to fill our aqueduct to its utmost capacity it is only necessary to 
store up a small portion from the profusion which we have shown to be wasted. Our examination of 
the Croton basin has developed many sites for storage reservoirs of sufficient capacity to meet our 
wants, while the increasing consumption of the city shows that some such provision against the 
limited supply of the dry seasons will soon be required. We beg leave to urge upon your Honorable 
Body earnest consideration of this important subject." 

The Croton Aqueduct Board continued to urge the necessity of storage reservoirs in each suc-
ceeding annual report, and to ask authority to begin their construction. In their report for 1S64 
they say : 

From the 27th of June to the ISth of August, a period of 52 days, no water passed over the 
weir at Croton dam. On the 3d of August the supply had been so much reduced that the surface 
water behind the dam was four feet six inches below the lip of the weir. This fact is put before 
you without comment, being of itself sufficient to awaken your attention to the importance of early 
action. A drought of longer continuance, combined with an increased daily consumption of water 
in the city, may yet find us unprepared with the proper remedy, notwithstanding the peculiar facili-
ties for its provision." 

In April, 1865, the Legislature passed an act authorizing the construction of storage reservoirs 
in Westchester, Putnam, and Dutchess counties, and the Croton Aqueduct Board selected from 
among the available sites the one on the westerly branch of the Croton, at Boyd's Corners. They 
acquired the necessary land, and put the construction of the dam under contract in August, 1866. 
Tardiness of contractors , severe winters, heavy rains, and changes in the plans, delayed the comple-
tion ofthe reservoir until the spring of 1873, when the water was let into it. Its capacity is 2,750,. 
000,000 gallons. 

In the meantime very severe droughts occurred in 1869 and 1870. In the former year the 
supply furnished from the Park reservoirs toward the end of the dry season had diminished to about 
one-third the present daily supply ; and yet the reservoir was nearly drained before the autumnal 
rains brought relief. In 1870 the emergency was partly niet by the temporary acquisition of the 
right to draw down some of the natural lakes and ponds in Putnam county. These rights have since 
been permanently acquired. 

In 1872 the first steps were taken towards the construction of a second large storage reservoir, 
on the middle branch of the Croton river, by the purchase of the necessary lands for the dam ; hut, 
for some unaccountable reason, the work was not put under contract until November, 1874. It was 
completed, so as to be available for use, in the spring of 1878. 

In the meantime Boyd's Comers Reservoir and the lakes and ponds were brought into requisi-
tion every year, and several times they were drawn down to the lowest level at which the water from 
them is available. 

In the year 1873 they furnished one-thirteenth of the entire supply, and in 1874 and 1875 nearly 
an equal quantity was drawn from them. 

The drought of 1876 exceeded in severity and duration anything known in this section of coun-
try for half a century. 

The situation and the condition of the water supply brought forth a special statement to the 
public from Mr. Allan Campbell, the Commissioner of Public Works, dated October 18, 1876, from 
which the following extracts are made : 

"° Although the public are generally aware of an extraordinary drought during the past sum-
mer, it is probably not known that from June until the present time, a period of over four months, 
the drought in the Croton valley and its tributaries, has been unexampled within the past fifty years. 
Since the 22d of June no water has run over the Croton dam, except for the short space of four 
days. The Croton river itself has dwindled to the dimensions of a mere brook, and resort has 
necessarily been had to the artificial reservoir at Boyd's Corners, and to the natural lakes of West-
chester and Putnam counties. During this period of unprecedented drought 4,470,000,000 gallons 
of water have been drawn from the waters stored in these basins. 

" Although we had every reason to anticipate relief from summer showers and autumnal rains, 
the attention of the Department has been unremitting in procuring such additional supplies as could 
by any possibility be commanded. Lakes hitherto not possessed by the city have been purchased or 
leased, their outlets cut down, and large volumes of water thus added to the Croton river. These 
purchases and works, while affording indispensable relief in the present extremity, will forever remain 
a useful and necessary part of the water system of the city." 

The effects of this drought upon the Croton water supply were felt until the very close of the year, 
inasmuch as it was necessary during the last three months, October, November, and December, to 
draw 1,770,000,000 gallons of water from the storage reservoir and lakes, to supplement the natural 
flow of the river. The total quantity drawn from the reservoir and lakes in 1876 was 6,173,000,000 
gallons, which is nearly equal to 17,000,000 gallons for every day in the year ; and with this heavy 
draft on the stored water, the supply had to be limited for several weeks to 70,000,000 per day, while 
the average daily consumption for eight years past has been more than 8o,000,000 gallons. 

The drought recurred with even greater severity in 1877. In 1876, the rain-fall in the Croton 
basin, from April I, to September 30, was 20 77-100 inches, and during the same period in 1877, it  

was but 14 63-10o inches. From June 29, to;October 5, 4,344,000,000 gallons of water were drawn 
from the reservoir and lakes. 

In 1878, there were only twenty days from July 27 to 30, and from August lg to September 4, 
when the natural flow of the Croton river was insufficient for the daily supply, and during this time, 
724,700,000 gallons of water were drawn from the Boyd's Corners Reservoir. 

With the completion of the new reservoir on the middle branch of the Croton, and the acquisition 
of the tight and construction of the danis and flumes to draw upon all the available lakes and ponds 
in the Croton basin, our storage capacity now stands as follows : 

Gallons. 
Boyd's Corners Reservoir .................................................... 2,727,000,000 
Middle Branch Reservoir ..................................................... 4,004,000,000 

	

Lake Dtahopac .............................. ............... ....... ...... 	575,x,000 
Kirk.................................... ............................ 565,000,000 

« 	Gleneida ......................................... 	................... 	165,000,000 
Gilead .. 	............................................................ 	380,000,000 

	

Barrett's Pond .............................................................. 	170,000,000 
China 	°' 	............................................................. 	to5,000,000 

	

White .................. .................. ......................... 	IOO,000,O0O 
fine'' 	............................................................. 	75,000,000 
Long 	" 	......... 	................................... 	......... 	6o,000,000 
Peach 	" . 	 230,000,aoo 
Cross 	'' 	............ ............................................... 	110,000,000 

	

Lake Waccabuc ............................................................ 	200,000,000 

	

Lake Tonnetta ............................................................. 	50,000, coo 
Haines' Pond ............ 	................................................. 	25,000,000 

Total gallons .............................................. q,0o0,0o0,o0O 

With this amount of stored water we can fill the aqueduct to the extent of its capacity during the 
severest drought that may occur, and the only way in which the supply call be increased is by 
additional conduits to bring water into the city. 

The future plans for the improvement and increase of the water supply are briefly summarized 
in the following extracts from the quarterly reports of Mr. Allan Campbell, the Commissioner of 
Public Works 

REPORT FOR THIRD QUARTER OF 1877. 

After careful study, and the experience of the late extraordinary drought, I see no reason to 
alter the opinion expressed in previous reports, that the Croton system (with such auxiliary supplies 
as have heretofore and shall hereafter be indicated) is the most economical, simplest and best system, 
all things considered, which can be adopted. 

Amsongst other sources of supply which have been suggested, are the Passaic and the Hudson 
river. 

The water-shed of the former river above the Dundee dam, situated five miles below the city 
of Paterson and at the head of tide-water, has an area of about nine hundred and fifty square miles. 
The cities of Newark, Jersey City, and I-Ioboken, take their supply from this river below the Dundee 
dam, and provisions would have to be made to pass them the quantity required for their use. The 
water, if taken at the dam, must be pumped into a reservoir, and carried thence across Saddle river and 
under the Hackensack to a proper point eight miles distant ; then pumped into a reservoir, and thence 
led by pipes under the Hudson river to the reservoir in New York. To provide for an uninterrupted 
supply from this source, the pipes under the Hackensack and Hudson rivers should be carried through 
tunnel;, that they may be readily reached for repairs. 

The water of this stream is contaminated by the refuse of manufactures and the sewerage of 
Paterson. a city of large and increasing population. Newark, Jersey City, and Hoboken, now 
complain of the quality of the water obtained from this river in time of drought, and are having 
examinations made fur a different and more pure supply. 

To tap the river at such elevation that it may be brought into New York without pumping 
would necessitate the construction of large storage reservoirs and compensation to the mill owners 
and cities using the water on the lower part of the river, and it is doubtful whether a grant to divert 
the water could he obtained. 

The water flowing in the Passaic during recent droughts, according to authentic statements, 
was only one hundred million gallons per day, or about the quantity consumed daily in New York. 
Considering the large cities in New Jersey to be first supplied, the expense and precarious method 
required to conduct the water to this city, and other objections which have been mentioned, this 
plan may be pronounced impracticable. 

It has been proposed to pump the water of the Hudson river at Poughkeepsie, to the high 
ground lying east of the river, and thence carry it by pipes several miles to the headwaters of the 
Croton. A description and estimate of this plan was published in Poughkeepsie about a year ago, 
or after the drought of 1876, and contemplated a partial supply to aid the Croton in meeting such 
deficiencies. Our present system of storage reservoirs in the Croton valley will accomplish the 
object at far less expense, and with pure water ; that of the Hudson at Poughkeepsie being some-
times brackish. 

If the Hudson river shall ever be used for the supply of New York, its water must be taken 
where it is unaffected by the sea, perhaps one hundred to one hundred and twenty miles above the 
city, and thence conveyed by aqueduct or pipes in the valley of the Hudson itself, to the point of 
distribution. The cost of such a work over the rough country which borders the Hudson river 
would be enormous. 

There is undoubtedly a great advantage in drawing a supply of water for a large city from a 
great and never-failing river like the Hudson, its capacity being practically without limit, and if 
there were no other and more feasible alternative, it might be well to consider this plan, formidable 
as it may appear. In the far distant future, when New York shall count its population by many 
millions, and when the Croton with its adjunct, the Housatonic, shall have been taxed to their 
utmost capacity, it is a satisfaction to know that the great city can never be deficient in its water 
supply, the Hudson affording a certain resort, though at a great expense. 

Another suggestion is that water may be procured from Long Island, by sinking wells in the 
sand, and conveying the water by pipes under the East river to this city. It has even been asserted 
that the present supply for Brooklyn is so abundant that a sufficient amount can he spared to supply 
the lower part of New York, under a pressure of sixty pounds to the square inch. This cannot be 
true, as (luring the late drought the Brooklyn Board of City Works was warning its citizens to be 
sparing of water, the reservoirs being greatly reduced. Even if a supply could be obtained from 
Long Island, its conveyance by pipes under the East river, in any considerable quantity, would be 
attended with hazard. 

With this notice of suggestions which have been made for improving the water supply of New 
York, I will now give my views as to the best mode of securing the end proposed : 

1st. As to the quantity which the Croton watershed will furnish—From a careful survey made 
by the Croton Aqueduct Board in 1857-8. it was found that the Croton-watershed embraces an 
area of 338 square miles. In a report made by the Board to the Common Council, in 1863, the 
average daily flow of the Croton was stated so be 339,000,000 gallons. 

From the spring of 1866, when the storage reservoir at Boyd's Corners was commenced, a 
rain-gauge has been kept at that point. The elevation is 55o feet above the tide, and the rain-fall 
at that point may be considered a fair average of the rain-fall in the Croton basin in a period of 
twelve years. 

From the above data, and from daily observations taken at the Croton dam and in the aque-
duct, the following table is constructed, showing the actual rain-fall in the Croton basin, the 
average amount in gallons of the natural flow of the river daily at the dam, the percentage of rain-
fall delivered at the dam, and the number of days in each year when no water ran over the dam: 

Average Amount 	Percentage of 	Days 
Rain-fall at 	Per Dap when no 

YEAR. 	 Boyd's Corners 	of Natural Flow of 	Rain-fall 	Water 
Reservoir. 	Croton River at 	Running in the Ran Over 

Croton Dam. 	Stream. 	Croton 
Dam. 

Inches. 
1866  ....................................... 5i.77 441,000,000 51 50 
5867 	.... .................................. 50-77 540,000,000 65 .. 
2868 ...................................... 50.33 6ot,000,000 74 8  
5869 ......................................1 48.36 457,000,000 58  8o 
1870 ...................................... 44.63 348,000,000 47.5 roa 
r87r 	...................................... 48.94 357,000,000 45 37 
1872 ........................................ 40.74 307,000,000 49 34 
.873 ...................................... 43.87 444,000,000 67 rr6 
1874 ...................................... 42.37 1 	428,000,000 63 83 
1875  ...................................... 43.66 435,000.000 59 7* 
1876 ................ ...................... 40.68 368.000,000 56 175 
January 1 to November 1, ,877 ho montim).. 36.35 307,x,000  44 136  

0  N. B.—The heavy rains of October will largely increase this average for the whole year :877. 
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From which it appears that the highest average daily flow in any year was 6ot,000,000 l;allons, 
the general daily average for the twelve years was 419,000,000 gallons, and the minimum average 
daily flow 307,000,000 gallons, and allowing too,000,ono gallons daily to be delivered by the 
aqueduct (it% mixinum capacity), then it follows that even in the dryest year over zoo,000,000 
gallons daily run to waste, and that if this were collected and impounded in storage reservoirs, to 
be deliverer) as demanded, the Croton basin would supply a pot ul:ttion of 3,000. 000 in number, 
allowing a consmnption of the large quantity of zoo gallons daily per capita, 

It would not be necessary to store all the water flowing in the river, and there would be some 
loss by evaporation ; but, on the other hand, the per capita allowance call, with regulation against 
waste, be much reduced below too gallons daily, and therefore the Croton basin alone may be safely 
counted on to supply a city of two and a half million inhabitants. 

I have made the above statements because false impressions are entertained by some as to the 
adequacy of the Croton watershed, founded, doubtless, upon the reduced supply during droughts. 
The facts therein presented demonstrate clearly the error of such opinions, and prove that, by the 
construction of the proper works from time to time, always, of course, keeping well in advance 
of actual need, the demands of the city, as it grows in population, can be supplied from this 
source. 

But one artificial reservoir has yet been brought into use, viz., that at Boyd's Corners, having a 
storage capacity of nearly 3.000,000,000 gallons. Another reservoir of nearly 4,000,000.000 gallons, 
on the middle branch of the Croton river, has been three years in course of construction, and will 
be ready for use in January, 1878. As I have several times stated, this reservoir will greatly aid 
the water supply, but the time, in my opinion, has arrived for commencing a third reservoir, for 
which a site has been selected on the east branch of the Croton, and plans and surveys are being 
made in order that this work may be put under contract next season. It must be remembered that 
we are every year laying additional and larger mains in the city, and the supply at the source must 
keep pace with the demand in the city. The proposed new reservoir will consume nearly three 
years in its construction, and will have a capacity of 4,500,000,000 gallons. These three great 
reservoirs, with the natural lakes for the use of which permanent provision is to be made under the 
law of last session, added to the natural flow of the Croton, will fill the present aqueduct every day 
in the year, and thus secure all the benefit which one aqueduct can possibly afford, 

2d. As there is but one aqueduct or conduit by which water is brought to the city, it is of the 
first importance that this work should be maintained in thorough repair, so that it may be filled 
nearly to its roof, and convey its maximum quantity. The Croton Aqueduct is a noble structure, 
and for thirty-five years has performed its duty without a breach sufficient to interrupt its current. 
In tunnels or excavations, where it rests upon natural foundations, it continues almost unimpaired ; 
but in crossing valleys, upon artificial foundations, very slight settlements sometimes occur, causing 
crack and leaks which can only be temporarily remedied until the water is drawn off, as is done once 
a year for as thorough repair as is practicable in the short period of three clays, beyond which time 
the supply cannot be intermitted. 

Within the past two or three years considerable work has been done towards strengthening the 
aqueduct in its outer walls, and in improving and perfecting the arch inclosing the water-way. It 
is proposed to continue this work each year until the aqueduct is rendered as secure as possible, and 
with this view I have asked the Board of Estimate and Apportionment for a small additional 
appropriation over and above the ordinary work of maintenance, which I trust will be granted. It 
is true economy carefully to guard and protect the single conduit by which the city is supplied, as 
breaches or leaks would entail serious consequences. 

3d. Waste of water must be prevented by the use of meters in all large establishments. Within 
the past year meters have been placed in railroad and omnibus stables. They have also been 
applied along the water front on (locks and piers, where great waste previously existed. There is 
yet much to be done in this matter. but it is intenders to follow it up until all establishments and 
places of the kind above mentioned are metered. This, with careful inspection of private houses 
by competent persons, will effect an important saving in the amount of water used ; indeed, the 
steps already taken have had an appreciable effect in accomplishing this most desirable purpose. 

4th. For the purpose of ascertaining what supply may be drawn from the Bronx, a careful 
survey is now in progress, but I am not yet able to state its results. More than fifty years ago, 
and before it was decided to use the Croton river, examinations were made of the Bronx with the 
object of supplying the city from its waters. 

In 1824 Canvas White, who had been one of the engineers of the Erie Canal, made a survey 
of this stream, and estimated that by building a dam at the outlet of the Rye ponds in Westchester 
county, six fee` in height, and lowering the outlet two feet, the natural flow of the river could be 
o far aided as to afford a steady supply of 6,600,000 gallons per clay. This quantity was deemed 
uaclequate for a population then comparatively small, but rapidly increasing under the stimulus 
Imparted by the Erie Canal, and its further consideration was abandoned, and the Study of the 
Croton valley taken up. 

The circumstances are now entirely altered. Then the Bronx river was thought of as the 
main source of supply ; now, if found available at all, it will be merely as an auxiliary, and for 
the supply of the annexed district north of the Harlem river, to which extent it would relieve the 
demand upon the present aqueduct, which is every year approaching nearer and nearer the maximum 
capacity of that structure. The water should be taken out above White Plains, to avoid the 
impurities of the numerous villages situated on the Bronx below that place. It could be delivered 
at some point north of the Harlem river, at an elevation of fifty feet above the present aqueduct, 
and thus reach the highest ground in the suburban district. The extremely low cost of iron at the 
present time, as well as other economical considerations, would make an iron pipe of sufficient size 
the most proper conduit. 

The feasibility of this plan will depend upon its cost and the quantity of water which can with 
certainty be secured. It is very desirable in the present condition of our burdensome debt and 
taxation to defer as long as possible the large expense of an additional aqueduct, while at the same 
time it is equally important to maintain a liberal supply of water for the growing population. 
Now, if the waters of the Bronx and the Rye pond; can be introduced, at a cost commensurate 
with the quantity delivered, it will just so far aid in securing the object proposed; and this conduit, 
though comparatively small, will remain a permanent part of the water system of the city. I will 
present the full results of the survey when the plans and estimates are prepared. 

5th. The Housatonic river.—Next to the Croton basin, and as auxiliary thereto, the Housatonic 
river offers the most interesting and important subject for our consideration. 

In my fourth quarterly report for the year 1876, I referred to it as follows 
" I have already explained that the Croton river and basin are adequate for the supply of a city 

of more than two millions of inhabitants, but in investigating this important subject I have been led 
to look beyond the Croton basin, and to consider what additional supplies may be most feasibly and 
economically secured for the unfailing and abundant supply of water to this great metropolis. 

"My knowledge of the topography of the country immediately north of the Croton valley, 
obtained from the reconnoissance and surveys made several years ago, induced the belief that the 
waters of the Housatonic river might be tapped and led by conduit to the headwaters of the Croton. 
A cursory survey, recently made, establishes the perfect feasibility of this plan at a comparatively 
moderate cost. 

" The Housatonic is a large river, having its source in the Berkshire hills, and its southerly course 
through the State of Connecticut approaches at a point ten miles north of the head of the Croton, 
within half a mile of the New York State line. At this point, known as Bull's Falls, a tributary of 
the Housatonic breaks through the mountain range which divides New York from Connecticut, and 
opens a way for the introduction of a canal by which the waters of the Housatonic may be led and 
discharged into the Croton basin. 

" By means of this great auxiliary supply, from a large river of the purest quality, the water 
supply of this great city may be considered assured, even for the distant future. Of course, legislative 
sanction of the State of Connecticut will be required in perfecting this plan." 

In order to obtain accurate information in regard to this project, I propose to have a detailed 
survey made during the coming season, and plans and estimates prepared and filed in the Depart. 
ment, so as to be available whenever the proper time shall arrive for carrying the work into effect. 

From the examination already made, the following information has been obtained: 
The watershed of the Housatonic, above Bull's Falls, has an area of about 750 square miles, 

or more than double that of the Croton. From a measurement of the stream, made at a time of 
very low water, it was found to discharge 200.000.000 gallons daily. 

A canal of about twenty-seven miles in length will lead the waters of the Housatonic, by 
gravity, into the Croton basin, for which canal two lines will require examination. 

A short canal of ten miles, commencing near Bull's Falls, would, for a time, aecomplish the 
purpose by raising the water at that point by pumps, to be operated by the water power of the 
river, which here falls eighty feet in half a mile. 

With the large supply which the Housatonic will furnish, added to the drainage of the Croton 
watershed, it is clear that a population of more than three millions will be liberally provided. 

Sixth. High Service.—When the Croton water was introduced into New York, and some 
years subsequently, the city, as then built, was below the level of the receiving reservoir, and 
water was delivered to the upper stories of the hou>.es by hydraulic pressure. Since that time the 
elevated portions of the island have been built upon, where the land is as high as the surface of the 
park reservoirs. 	Of course at all those points the water must be raised to the upper stories by 
pumping, and this was doubtless the original design of the Croton Aqueduct Commission. 

In the year 1870 a small reservoir was built near the southern end of High Bridge, into 
which Croton water is pumped by steam power, the object being to supply the 'Banhattanville 
district. There being a surplus beyond the requirements of that immediate neighborhood, it has 
been distributed to other high points, and so pressing have been the demands for this high-service 
water, that it is now extended to the extreme limit of its capacity. 

Its great value and popularity having been coven, the necessary legislation to authorize I he 
erection of additional pumping power was asked off  the last legislature, but the bill, which passed 
the Assembly, was not reached ill the Senate. 

I propose to renew the application at the coming session, and if granter(, to proceed next year 
with the necessary works upon the city lots between Ninety-seventh and Ninety-eighth streets, near 
Ninth avenue, already set apart for this purpose, and to carry out this most useful improvement. 

Seventh. I)istrihutiun of Water.—The growth of the city has rendered an increase in the size 
and arrangements of the (listributing mains necessary. The Department is making gu st progress 
in this work, and it is proposed to continue it under the authority conferred for that purpose, until 
the small mains of former years are replaced by large ones on the principal streets and avenues, and 
in connection therewith to put in a sufficient number of fire-hydrants. 

REPORT FOR THE SECOND QUARTER OF 1878. 

supply of Water for the Future. 

I have in several of my reports treated very fully of the important question of an abundant sup. 
ply of water for the future. I will now briefly present some views, derived from our latest investiga-
tions : 

First—The present aqueduct is now carrying water up to its fullest capacity, and, from the 
substantial repairs which have been made upon it during the past two years, the leaks, which had 
been considerable, have been reduced, so that loss from this cause is comparatively small. Waste in 
the city has also been much reduced by the introduction of meters on the docks, in stables, and at 
other places where water is used in larger quantities, and also by inspection in private houses. Not-
withstanding this state of things the consumption during the present summer has been greater than 
the supply, as is evidenced by the fact that the level of the Central Park  Reservoir has fallen several 
inches. 

The condition of the water supply is essentially different from what it was last season. Then 
we were suffering from unprecedented drought, and there was a lack of water at the sources of the 
Croton. Now the streams and reservoirs, natural and artificial, in the Croton basin are full, and 
water is now, and for many days during the summer has been, running over the Croton dam into the 
Hudson river. No draft has yet been made upon the lakes or reservoirs, and, indeed, if the Hudson 
itself were pouring into the Croton basin, no greater quantity could be delivered daily at the city with-
out additional conduits, the present aqueduct being filled to its utmost capacity. It follows from this 
state of things, taken in connection with the growth of the city and the rapid extension of water. 
pipes, that an additional supply of water should be provided without unnecessary delay, by means of 
an additional conduit, and we are thus brought to the consideration of the best method of solving 
the problem. It is one which must be met, and though it will entail expense upon the city, I should 
fail in my duty if I did not, in advance of absolute need, present the true state of the case and pro-
pose the remedy. 

Second—If the city were not in its present deplorable financial condition, loaded with an enor-
mous debt, and overburthened with taxation, it would he the part of wisdom to prepare for the con. 
struction of a new and large aqueduct from the Croton basin. Such a work would require five years 
for its completion, and would cost at least twelve millions of dollars. I discard all propositions and 
suggestions to enlarge the present aqueduct, or to lay mains alongside of it, as impracticable. We 
cannot run the hazard of severing the single artery on which the very life of the city depends. Any 
work in such close proximity to it would subject it to such disaster. 

Before the lapse of many years a new and large aqueduct must be built from the Croton basin 
to meet the wants of increasing population, and its capacity should he such that, when added to 
previously existing conduits, the combined flow of all should be sufficient for a city of three millions 
of inhabitants. Impressed, however, with the importance of postponing for some years the large out-
lay required for a new aqueduct, I have carefully considered the feasibility of some other means of 
providing an additional supply of water at a moderate cost, which shall meet the wants of the city 
for several years, and until it is better prepared to incur the cost of the greater work. In verbal 
and written communications to you I have indicated the Bronx and the Rye ponds as the surface 
from which such auxiliary supply may be obtained. Further study of the question confirms this 
opinion, which is also sustained by that of the Chief Engineer of the Croton Aqueduct, based upon 
actual and careful surveys. 

The Rye ponds are situated on one of the branches of the Bronx, about five miles northeasterly 
of White Plains, and have an area of two hundred and nineteen acres. Their waters are pure, and 
the larger lake of the two is fifty or sixty feet in depth, and two hundred and ninety-one feet above 
tide. It is proposed to erect a dam of eight feet at the outlet, by which six hundred millions of 
gallons may be stored. About one mile lower down, and on the main stream, another reservoir of 
nine hundred million gallons may be formed by a dam of thirty-five feet in height. These lakes, 
with the natural flow of the stream, will furnish ten millions of gallons daily, or one-ninth of the 
supply furnished by the Croton Aqueduct. It is practicable, at very small cost, to lead into 
Rye pond the flood water of Byram river, by which a considerable additional supply may be 
obtained. 

It is proposed to convey the waters of the Bronx by an iron pipe of forty-two inches diameter, 
and fifteen miles long, to a receiving reservoir near Williams' Bridge, elevated fifty feet above the 
Croton Aqueduct, whence so much of it as may be required can be distributed to the upper wards, and 
the remainder discharged into the aqueduct or otherwise conveyed to other parts of the city. It is 
computed that three million gallons daily will suffice for the present supply of the "Twenty-third and 
Twenty-fourth Wards, leaving seven million gallons to be added to the present supply south of the 
Harlem river. 

The work is estimated to cost one million two hundred and fifty thousand dollars. Iron pipe 
is now lower than at any previous period, our last purchase having been made at twenty-one dollars 
per ton. The time is therefore very favorable for such work. The cost per million gallons will 
not exceed the cost for the same amount by the Croton aqueduct, and considering that this latter 
work was constructed nearly forty years ago, when labor was cheap, the comparison exhibits the 
Bronx project in a favorable light. The elevation of the reservoir at Williams' Bridge will furnish 
water by natural pressure to the high grounds of the annexed district which are destined to be 
occupied by large and valuable buildings. 

The country from which the supply is to be drawn is purely agricultural and the water will be 
as potable as that of the Croton. About two years will he required to construct this work. 

There is no other plan by which an equal quantity of water may be so cheaply and quickly 
added to our present supply. The present laws, which authorize the expenditure of not exceeding 
one million of dollars annually for increasing the supply of water, by the issue of bonds, will only 
need to be supplemented by an ordinance of the Common Council, but if additional legislation is 
necessary to carry out the work, it can, no doubt, be obtained on application of the city author-
ities. This work will always remain a valuable part of our water system, and I recommend that 
early steps be taken to put it ill execution. 

Third—For the greater supply of water which will be required in the more distant future by 
the medium of a new and large aqueduct from the Croton basin, reliance must be had upon the 
Croton watershed and the Housatonic river. The former, with an area of three hundred and 
forty square miles, will furnish, if the water he impounded in reservoirs, a supply at the present 
rate of consumption for more than double the present population. But as it is well not to rely 
altogether on stored water, my attention, as I have explained in previous reports, has been turned 
to the Housatonic. A party of engineers is now engaged in making a survey to ascertain the 
practicability and cost of drawing eighty or one hundred millions of gallons daily from that river, 
and of leading it to the Croton basin, whence it will now to the city through the new aqueduct 
above spoken of. If this project be feasible, an abundant supply of water will, with the two 
aqueducts and the conduit from the Bronx, be assured for a population of three millions. 

I have recently, with the Chief Engineer, made an examination of the Housatonic river, and the 
three lines of canal which are being surveyed for diverting its waters to the head of the Croton. 
Which of the three will be preferable can only be ascertained by an instrumental examination, and 
it is not necessary that I should at this time enter into a minute description of the plan proposed, as 
this will be done in a special report on the close of the survey and completion of maps and estimates. 
The water appears to be pure and soft, the very few manufacturing works upon the stream above 
the point of effluence not being of a character to pollute it. The drainage area above the 
head of the proposed canal is seven hundred and fifty square miles, or more than double that of 
the Croton. 

The Housatonic being in Connecticut the consent of the Legislature of that State must be 
obtained for the construction of a canal, and the diversion of any part of the waters of this river. 
I believe the cost of water-rights would be quite moderate. Although there are falls and rapids 
on this stream, affording good water-power, very little use has been made of it. At Fall's Village a 
water-power canal was constructed several years ago, but it remains dry and unused to this day. 
Water-power, unless situated near great markets, has been in great measure superseded by steam-
power. That is to say, the cost of transporting the raw and manufactured materials to and from 
the water-power, situated inland, exceeds the cost of steam-power, which may be planted on tide 
water, and close to market. 

I shall look with interest to the results of the surveys now in progress, because of their bearing 
upon one of the most important questions connected with the growth and prosperity of the city. 
Although it may be some years before the actual work of the contemplated plan is undertaken, it is 
well to give the subject an early and exhaustive study, so that at the proper time the best mode and 
plan may be ready for execution. 

Fourth—I would again urge the early commencement of the high-service works at Ninety-
seventh street, near Ninth avenue, for which an ordinance is now before the Common Council. The 
rapid extension of water pipes, by which pressure is reduced, and the erection of buildings on the 
high grounds in the upper part of the city, make this improvement a necessity. It will cost about 
two hundred and twenty thousand dollars. 
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TITLES OF APPROPRIATIONS. 

REQL ISITIO-S 
APPNOI'RI STIONS 	REQCISITIONS 	1; 	 .+N 

AND 	 ON 1878 'r0 	I LIABILITIES OF 1878, 

TRANSFERS, 1878. 	APRIL I, 1879. 	 IN SECOND 
QUARTER, 1879. 

BALANCES OF 	APPROPRIA"iIoNS 	REQUISITIONS, 	REQUISITIONS 	i 
1878, 	 AND 	 FIRST QUARTER. 	SECOND QUARTER, 

ON JULY 1, 1879. 	TRANSFERS, 1879. 	 1879. 	 1879. 

BALANCES 
OH 

JULY I, 1879. 

Aqueduct-Repairs and Maintenar,ce ......................... 
Aqueduct-Repairs and Maintenance, Salaries................ 
Boulevard. Roads, and Avenues-Maintenance ........... .... 
Boulevard, Roads, and Avenues-Maintenance, Salaries........ 
Contingencies-Department of Public Work-................... 
Flagging Sidewalks and Fencing Vacant Lots, etc.............. 
Free Floating Baths....................... 	................. 
Free Floating Bath, Battery .................. .............. 
Free Floating Baths, Salaries................................. 
Free Floating Baths,Add4ional .............................. 
).amps an-1 l:as ............................................... 
).amps and Gas. Salaries. .................................... 
Public Building<-LEnotrucuon and Repairs.................... 
Public Buildings-Construcei, n and Repairs, Salaries........... 
Public L)rinkieg H}.drants .................................... 
Removing ( )bstru_tlons in Streets and Avenues................. 
Removing Obstructions in Street, and Avenues. Salaries........ 
Repairing and Renewal of Pipes, Stop-cocks. etc ...... ........ 
Repairing and Renewal of Pipe;. Stop-cocks, etc., Salaries..... 
Repaving, under chapter 476, Laws t875 ...................... 
Repaving Streets and Avenues, under chapter 476, Laws 1875... 
Repaving, under chapter 476, Laws 1875, Salaries.............. 
Repairs and Renewal of P..vements ...........................' 
Roads and Avenues, and Sprinkling .......................... 
Salaries- Department of Public Works........................ 
isewers-Repairing and Cleaning ............. ..... ......... 
Sewers-Repairing and Cleaning, Salaries .................... 
Street Improvements-For Street Signs, etc .................... I  
S'.'pplies for and Cieaning Public Offices........................ 

upplies for and Cleaning Public Offices, Salaries.............. 
Supplying Water to Shipping, etc., Salaries ....... ..... ...... .. 
Wells and Pumps-Repairing and Cleaning ................... 
Bridge across Fourth avenue, at One Hundred and Sixteenth street 
Expenses of Grading, etc., Fort Gansevoort Property, etc.......' 

Totals ................. ... .... 
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299.992 76 
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AMOUNTS 
AMOUNTS 

AUTHORIZED BY 
~t 

AMOUNTS 
CALLED FOR 

TRUST ACCOUNTS. 	 BOARD OF ESTIMATE 
ANDD 

EXPENDED TO 
BY COMMISSIONER OF 

JANUARY 	I, 	1879. 
PUBLIC WORKS, 

APPORTIONMENT. 

Additional Alterations of Aqueduct, Ninety-third to One 
Hundred and'1•hateenth street ........ 	.. 	. 	... $3.550,000 00 $3.600,000 oo $3.596,740 09 

Additional Alterations of Aqueduct, One Hundred and 
Eighteenth to One Hundred and Forty-second street 65,165 57 loo'co0 00 57.515 93 

Boulevard. Roads, etc-Assessment Fund..... 	.......* .......... .......... • .......... 
Croton Water Fund ................................... 1.310,000 00 1,310,000 00 1,079,o65 79 
Croton Water-main Fund .............................. 3,625,000 00 3,750,000 00 3,700,957 8o 
Croton Water-main Fund, No. 2 ....................... 1,338.000 00 x,488,000 co 1,140,384 97 
Meter Stock .......................................... II,Soo oo 25,000 00 10,106 98 
StreetImprovement Fund ............................. .......... .......... .......... 

AMOUNTS 	 AMOUNTS 	 TOTAL 	 AMOUNTS 
OF REQUISITIONS, 	OF REQUISITIONS, 	REQUISITIONS TO 	TO CREDIT ON 

FIRST QUARTER. 1879. SECOND QUARTER, 1879. 	JULY I, 1879. 	 JULY I, 1879. 

C. T. McCLENACHAN, First Bookkeeper, D. P. W 
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Document t1 C •" Lamps and Gas— 
Lighting 	Department of Buildings .......................................... $7 79 A Statement in detail of 	Expenditures of the Department of Publie Works, jor which requisition 

were drawn upon the Comptroller, during the Quarter ending 
Engine-house at 	High Bridge ............ 	.. 	. . 

•' 
................... t t6 20 

7une 30, 1879. Market, 	Catharine ... 	........................................... 54 72 

APPROPRIATIONS. Centre .................................................. 
<< 	.~ 	Clinton .............. 	......... 	........................ 

235 41 
229 71 

Aqueduct—Repairs and Maintenance— . 	" 	Essex, 97 47 
Building brick 	walls .................................... 	................. $142 75 •. 	•. 	Fulton... 	.............................................. 33 39 
Cement and 	lime 	............ 	 .................. 	.... .................... 273 10 ~. 	•~ 	Jefferson................................................. 96 go 
Coal......... 	.................... 	.. 	..................... 	............ 1,415 90 

.. 	<< 	Tompkins............................................... 145 16 
Incidentals, 	miscellaneous ................................................. 279 92 " 	.. 	Union....................................... .......... 86 83 
Land........... 	....................................................... 260 00 << 	.. 	Washington.............................................. 524 97 
Lumber ...................... 	......................................... 317 76 " 	New Court-house ........... 	......... 	.......................... 898 89 
Oil........................................................... 	......... 698 30 " 	Office of Collector of Arrears of Personal Taxes....................... 4 75 
Pay-rolls ......................................................... 	....... 17,916 34 

<< 	<< 	Corporation Attorney .................................... 48 45 
........ 	............... Repairing engine .............. 	 ................... 339 06 

.. 	
" 
	 — Engineer 	Boulevard..................................... 20 

Repairing 	gate-houes .................... 	................. 	............. 718 15 .. 	.. 	Receiver of Taxes.......... 	........ 	........ ........... 187 91 
Repairing 	tools ..... 	. 	.................................................. 77 42 `< 	Photometrical Rooms............. ................... ........ 	... 62 39 
Rubber 	hose ............................................................. 61 20 Rivington Street Yard.............. .............................. .............................. 3 42 
Sand 	and 	stone ............... 	.......................................... Igo 00 " 	South 	Gate-house................................................ 17 60 
Supplies............................................................... 258 70 Streets, Central Gas-light Co................................. .... 19,179 53 
Taxes............................................ 	..................... 456 04 " 	<< 	Harlem 	°° 	...................................... 20.568 42 
Tools 	....................... 	 ........... Io o. 	.. 	Manhattan 
Wood 	..... 	... 	.......................................................... 45 00 " 	Metropolitan 	................ 	.................. . 	, 19.3co 63 
Wrought bands.......... g 	 ............................................... I,z95 00 << 	<< 	New 	York 	........................... ........... to,3z5 08 

.. 	 N. V. 	Mutual 	" 	...................................... 2,561 31 
Total ........................................................ $24,854 43 " 

	.. 	N. Y. & N. J. Globe Gas-light Co .......................... 1,698 66 

Aqueduct—Repairs and Maintenance (Salaries)— 
_ " 	" 	Northern Gas-light Co ....... 	............................. 

" 	'• 	Yonkers 	 .................................... 
12,319 99 

576 oo 
Pay-rolls ..................................................... 	.......... $4,556 64 Pay-rolls, 	Lighters............................................. .... 	... 	.. 300 00 

Rent of Photowetrical 	Rooms ................... 	.......................... 162 50 
Boulevard, Roads, etc.—Maintenance — Supplies 	........................ 	....................................... 22 22 

Coal. 	............................................... 	.... 	............ $40 75 Traveling expenses....................................................... 77 50 
Gravel 	.. 	......................... 	........................... ........ 	874 	16 
Harness............................................. 	.......... ....... 	55 	00 
Horsekeeping ............................................................ 9 00 
Iron..................... 	.............. 	............................... 68 27 
Lath ..................................... 	............................. 27 00 
Leather. 	............................................................... 18 33 
Pay-rolls 	............................................................... 9,214 99 
Rent 	of offices ................ 	.......................................... 8t 25 
Repairing 	wagon ........................................................ 45 00 
Repairing sprinklers ............................. 	........................ 51 	16 
Rubber 	hose 	........................................ 	................... 191 40 
Sand and 	clay .................................................... ...... 	88o oo 

Supplies.................................................... ........... 	25 	69 
Tools.................................................. 	.............. 52 92 
Trees 	.......................... 48  

Total......................... 	.. 	... 	........................ $11,737 40 

Boulevard, Roads, etc.—Maintenance, for 1878— 
Sand 	and 	clay ............................................ 	.............. . 	$769 72 
Screenings ................................... ......... 	185 	25 

Total......................................................... $954 97 

Boulevard, Roads, etc.—Maintenance (Salaries)- 
Pay-rolls ...................................... ....... 	$1,044 00 

Contingencies—Department of Public Works— 
Incidentals 	....................... 	................ 	..................... $200 00 
Traveling 	expenses .......... 	....... 	.................................... 70 50 

Total.......................... ........ 	.................... 	$270 50 

Flagging and Fencing in front of City Property 
City Prison 	...................................................... 	...... $312 8o 
Market, 	Clinton 	............................ 	............................ 95 20 
Dlarket,jeferson ........................................ 	................ 28 02 
Forty-second street, between First and Second avenues ...... 	............ 	.... 156 77 

Total................... 	.................................... $592 79 

Free Floating Baths— 
Painting 	batlrs ........................................................... $275 00 
Repairing 	tanks 	......................................................... sod 49 
Services of Architect ..... 	............ 	.................... 	.............. 166 66 
Services of Inspector ...................................................... 60 cc 

Supplies.. 	............ 	.............................................. Io 76 
Towing baths 	....... 	................................................. 	. 86 66 

Total......................................................... $7o5 57 

Free Floating Baths (Salaries)- 
Pay-rolls 	............................................................... $690 00 

Free Floating Baths (Additional) for 1878— 
Painting 	baths ......................... 	.......... 	...................... $520 00 
Repairing tanks 	......................................................... 191 go 
Supplies.. 	.......................................................... 13 01 
Towing 	baths 	................................ 	.......................... 173 32 

Total................................................... ..... 	$898 23 

Lamps and Gas 
Crossheads ....................... 	........... .......................... $279 00 
Glass................................................................... 27 50 
Lamps............................................. .... 	............... 1,975 00 
Lamp-irons .............................................................. 185 00 
Lamp-posts 	............................... 	............................. 2,064 25 
Lighting Armory, Third 	Regiment (Cavalry) ................................ 42 94 

Fifth 	 .................................... ... 87 59 
< 	Seventh 	...... 	................................. 240 54 

.. 	Eighth 	" 	........................................ 47 70 
<< 	Ninth 	°' 	................... .............. 	..... 476 33 
.. 	Eleventh 	°' 	........................................ 79 04 

Twelfth ' . 	................................. ..... 205 20 
Twenty-second Regiment ....... .............. 	...... 	... 358 gi 

•. 	Sixty-ninth 	'° 	................................. 86 83 
Seventy-first 	................................ 550 29 
Battery 	1• B'' Artillery................................... 5 89 

. 	 11 Kn 	•1 	. 	...... I 	........................ I0 07 
<< 	Sep. 	Troop 	" A " 	Cavalry ............................... 42 37 " 	<< 	"B" 	Artillery ........................ ..... 25 84 

Lighting Brown Stone Building ............................................ 29 07 
CityHall ....................................................... 560 12 

" 	County Jail ..................................................... 505 40 
Court, 	Marine.. 	.................................... ........ 7 41 

Special Sessions. 	...... - 	• 	• 	• 	• t 33 
' 	" 	Second District Civil ................................... ... 17 29 
'' 	" 	Fourth 	" 	....................................... i go 

Fifth 	 ...................................... 5 	13 
' 	" 	Eighth 	 ................................. ...... 3 80 
<< 	.. 	Ninth 	" 	.................... .................. 3 80 
•' 	" 	First 	District Police ........... .... 	...................... 215 o8 
` 	" 	Second 	 ....................................... .......................... 45 60 
" 	" 	Third 	" 	....................................... 52 82 
• " 	Fourth 	 ............................. .......... ............................. 62 78 

<' 	Fifth 	'' 	........................ .............. 16 8o 

Total......................................................... $ii8,516 28 

Lamps and Gas—Salaries — 
Pay-rolls 	. 	.............. 	.......... 	................................... $1,252 00 

Public Buildings—Construction and Repairs- 
Armory—Ninth Regiment ................................................. $155 19 Avenue, Tenth, and 	Little West Twelfth street ............................... 6 2 5 	25 Beekman street, 	No. 	49 ......................... ............. ............ t6 co 
Brown 	Stone 	Building ..... 	............................................... 120 83 
Bureau of Repairs and Supplies ....................... 	.................... 208 93 
CityArsenal .............................. 	....................... ...... 195 00 
CityHall ............................................................... 1,334 47 
City 	Prison ................................... ................. .......... 213 93 
Clinton 	street, 	No. 	154 	.. 	............................................... 37 79 
County 	Jail ... 	... 	.. 	................................................. 631 of 
Court, 	First District Civil 	......................................... ....... 6 65 

Sixth" 	.................................................  27  
Third 	District Police ................... 	........................... 8 to 

Court-house, New ........................................................ 371 71 
Third 	District 	........................................... .... 5ti 33 
Fifth'' 	................................................ 15 52 

<< 	Seventh 	" 	................................................ 36 39 
Tenth" 	............................................... 12 43 

Dispensary Building ...................................................... 3 00 
Dog 	Pound 	... 	.................................. 	..................... goo 00 
Grand street, 	No. 	594 .................................................... 32 60 
Market, 	Centre 	..... 	........... 	........................................ 14 50 

Clinton......... 	......................................... ...... 275 00 
" 	Essex .................... 	............. 	......................... 8 55 < 	Fulton ........................................................... 1,228 48 
.. 	Jefferson ............................................. ........... 2I 94 
« 	Washington . 	......... 	.......................................... 183 23 

Norfolk 	street, 	No. 	25 ............................. ...................... . 8 18 
Register's Office ............................... 3 03 
Rivington 	Street Yard .................................................... 46 40 

Total...... 	.................................................. $6,823 16 

Public Buildings—Construction and Repairs (Salaries)- 
Pay-rolls 	............................................................... $624 00 

Public Drinking Hydrants— 
Altering hydrants ........................................................ $181 69 
Repairing hydrants ............................................ .......... 1,619 8o 

Total....................................................... $I,80I 49 

Removing Obstructions in Streets and Avenues— 
Traveling 	expenses ........................... 	........................... $62 50 
Trucking and labor .......................................... ........... z25 oo 

Total....................................................... $287 50 

Removing Obstructions in Streets and Avenues (Salaries)- 
Pay-rolls, 	Inspectors ............................ 	......................... $530 00 

Repairing and Renewal of Pipes, Stop-cocks, etc.— 
Bolt ends ............................................................... $93 76 
Cement 	and lime 	................................... ............... ..... 36 75 
Coke......... 	......................................................... 25 00 
Hydrant boxes 	.......................................................... 250 00 
Hydrants ............................................................... 8o6 oo 
Lumber............ 	................................................... 615 98 
Oil..................................................... .. 	............ 72 37 
Pay-roll.... 	.............................. 	........................... 15,744 07 
Repairing engine ............ 	............................................ 896 33 

< 	hydrants .............................. 	.................... .... 14 50 
Rubber hose 	.................................... 	.... .............. ..... 24 30 
Setting hydrant frames ............................ 	.................... .. III 	13 
Steel... 	...... 	..................................................... 49 80 
Stop-cock boxes and covers .... 	................................. ........ 526 50 
Stop-cocks .......................... 	...................... ............ 445 00 
Tapping and waste cocks ................................................. 63 00 
Tools............................. 	..................................... 86 77 

Total .................. 	..................................... $20,431 26 

Repairing and Renewal of Pipes, Stop-cocks, etc. (Salaries)- 
Pay-rolls ........................................................ ....... $to.2r2 30 

Repaving Streets and Avenues, under Chap. 476, Laws of 1875— 
Traveling expenses ................................................. ..... $7 24 

Repaving, under Chap. 476, Laws of 1895 (Salaries) — 
Pay-rolls .............................. 	............................. ... $650 38 

Repaving, under Chap. 476, Laws of 1875, for 1878— 
Barclay and Morris streets ............................................ ... $360 83 
Irving place and Fifteenth street . 	... 	........................ I, Io4 04 
Fourteenth street, between University place and Ninth avenue .................. 1,651 61 
Fifth avenue, between Fifty-ninth and Seventy-second streets ................... 7,851 85 

Total......................................................... 	$10,968 33 



Repairs and Renewal of Pavements- 
Belgian blocks .............. 	....... 	.................................... 

Bridge stone ............................................................ 
Cart signs. ......... 	.............................. .................. 
Iarness ...... 	................................... 	..................... 

Pay-roll ............................................................ 
Relaying pavement...................................................... 
Repairing tool-house .......... 	.... 	...... 	.............................. 

Repairing tools.......................................................... 
Sand................................................................... 

Supplies........... 	 ....................................... 

:7,300 00 
759 84 

00 

95 00 
45,351 00 

1,366 56 
31 92 

510 20 

2,937 50 
378 58 

	

Total.............................................. .......... 	$58,810 6o 

Repairing and Renewal of Pavements, for 1878- 
Sand............... 	 ......................................... 	$387 50 

Roads and Avenues and Sprinkling- 
Flling .......... 	....................................................... $300 00 

Pay-rolls. 	.......................................................... 
4,546 II 

Powder and fuse ......................................................... 20 75 
Repairing 	tools ................... 	...................................... 

Tools............... 	................................................ 

132 75 
52 50 . 

Traveling expenses .................................. .................... 	
62 	50 

Total......................................................... $5,114 61 

Salaries-I'iepartment of Public Works- 
Pay-rolls... 	.................................... 	..... .................. 	$2I,o16 	47 

$24,854 43 
4,556 64 

11,737 40 
954 97 

I,044 00 
270 50 

592 79 
705 57 
690 00 
898 23 

118,516 28 
1,252 00 
6,823 16 
624 00 

1,801 49 
287 50 

530 00 
20,431 26 
10,212 30 

7 24 Io,968 33 650 3 
58,810 6o 
387 50 

5,I14 61 
21,016 47 
16,400 51 
500 02 

1,953 00 
223 66 

18,085 12 
5,325 20 

2,663 50 
82 03 

5348,870 69 

$58 40 
120 00 

55 00 
4,599 47 

75 oc 

365 00 

352 50 
I,29I 8I 
189 00 
8 32 

$119 19 

17 71 

156 69 

92 8o 

73 00 
459 39 

$152 71 

54 00 

29 16 

553 17 

341 t0 

298 82 

63 86 
1,492 82 

$773 22 

2,462 01 
3,022 97 

512 So 

416 40 

-- 7,187 40 

$109 50 

288 
 80 
So 

to 00 

267 45 
683 55 

I;16 	 THE CITY RECORD. 	 AUGUST 28, 1879. 

RECAPITULATION OF APPROPRIATIONS. 

Aqueduct-Repairs and Maintenance.................... ....................... 
.. 	.. 	 '4 	Salaries.................................... 

Boulevard, Roads, and Avenues, Maintenance of ... ............................. . 
„ 	 ., 	 „ 	for 1878......................... 
" 	 Salaries..... ..................... 

Contingencies -Department of Public Works..................................... 
Flagging and Fencing in front of City Property .................................. 
Free Floating Baths ......................................... 	...... 	......... 

Salaries............ 	 ... 	.. ... ....... ......... 
Additional for 1878 ......................................... 

Lamps and Gas .............................................................. 
.1 	Salaries....................................................... 

Public Buildings-Construction and Repairs...................................... 
'' 	 „ 	'' 	Salaries ........... 	.......... 	....... 

Public Drinking Hydrants ............................. 	... 	................... 
Removing Obstructions in Roads and Avenues ................................... 

< 	 „ 	„ 	Salaries ........................ ... 
Repairing and Renewal of Pipes, Stop-cocks, etc ..... .... 	.. .................. 

'' 	 '' ., 	'' 	Salaries 	................ ..... 
Repaving Streets and Avenues, under Chapter 476, Laws 1875 ..................... 
Repaving, under Chapter 476, Laws 1875, for 1878 ............. . .............. . 

.' 	 '' 	 '' 	Salaries..... 
Repairs and Renewal of Pavements ........ ......... .......................... 

<< 	„ 	., 	for 1878 ...................................... 
Roads and Avenues, and Sprinkling............................................ 
Salaries-Department of Public Works ................... ...................... 
Sewers-Repairing and Cleaning ....................... 	......... 	........... 

for1878........................................ 
Salaries ........................................ 

Street Improvements-For Street Signs, etc ...................................... 
Supplies for and Cleaning Public Offices ....................... ............... . 

	

$114 40 	., 	 1, 	 „ 	Salaries ................................. 
24 15 Supplying Water to Shipping and for Building Purposes-Salaries .................. 

	

98 75 	Wells and Pumps-Repairing and Cleaning ......................................  
2,300 00 

	

155 70 	 Total .............................. 	.............. 	........... 

881 57 

	

6,616 20 	 FUNDS AND TRUST ACCOUNTS. 
toe 6o 

	

960 32 	 CROTON WATER FUND. 

355 45 Drawing implements... 

	

556 37 	Horsekeeping.. 	
........... 

	

261 7o 	Land purchased ............................................. ............. 
	., 

	

. 	............ 
3, 	41 	54 I Pa -rolls ........................................................ 	.......... 

~3 98 Plants 	................................... ................................... 

	

I73 35 	
Rent of mill seat ............................................................ 

office........................................... 	.................... 
~5 7 	I Services of Expert................... ...................................... ... 

516
-40 	I ' 	" 	Legal ........................ . .................................... 

	

ofWitness ...... 	............. 	...................................... 

(salaries) -- 	
Traveling expenses ............. ......................... . 

Sewers - Repair.n, and Cleaning  
lay-rolls ................................ 	........ 	.... 	................. 	$1,853 00 

Sewers-Repairing and Cleaning 
Altering basin ........................................................ 	.. 
Basincovers ............................................................. 
Cement................................................................. 
Cleaning basins and culverts ........................... 	................... 

Lumber................. 	............................................... 
Manhole frames and covers .................... ............... 	.... ..... 

lay-rolls .. 	........................... 	............................. 

Rebuilding basin......................................................... 
Rebuilding sewer ............................ 	............................ 
Repairing basin-heads ................... 	................................. 
Repairing basins ....................................................... 
Repairing manholes .................................................... 
Repairing severs .. 	............................ 	........................ 

Resetting crosswalk ...................................................... 
Rubber hose ............................................................. 
Tools.. 	................................................................ 

Travclin:i exl,.n;es .......................................... 	....... 	.... 

T~.:al ........................................................ 

Total................................. ....................... 	$7,189 50 

Se« crs -Repairing and Cleaning, for 1878- 	 CROrON WATER MAIN FUND. 

Building foundation, 	Engine-house ............................................. $4,922 65 
Cast 	iron 	water-pipe ..................... 	.............................. 	..... 17,073 26 
Changing 	service 	taps ........................................................ 402 42 
Horsekeeping 	............................................................... 87 65 
Hydrant 	boxes ................................................. 	............. 265 00 
Laying Croton-mains ........................................... 	............. 10,490 91 
Lead . 	....................... 	... 	....................................... 888 73 

Pay-rolls .................................................................... 19,030 40 
Repairing gas-mains ........................................ 5 	83 '' 	service 	pipe ................. 	...................................... 9 72 

,. 	wagon ............................................................. 130 85 
Stop.cock boxes and 	covers ................ 	.............................. 	.... 361 75 
Stop-cocks and 	hydrants 	............... 	......... 	........ p- 	 y 	 ............... ,157 50 

$14 00 ! Supplies .............. 	...................................... 	............... 	36 25 

	

I10 50 	Traveling expenses ................... 	 ... 	94 62 
13 50 

	

42 00 	 Total ......................................................... 	$uo,tto 54 
9 CO 

	

137 8 	 STREET IMPROVEMENT FUND. 

334 5 0 Crosswalks- 

	

806 28 	Fourth avenue at intersection One Hundred and Tenth to One Hundred and Four. 

	

12025 	teenth street, P. J. Masterson .......................................... . 

107 Curb, Gutter and Flagging- 

	

5 25 	Forty-fifth street, between First and Second avenues, G. Palmer............... 
53 3 

143 50 Fencing- 

	

42 96 I 	Between Sixty-ninth and Seventieth streets and Lexington and Fourth 

	

74 55 j 	avenues, Michael Mahoney 	.. 	.... 	....... 	..... 

	

35 05 	Forty-fourth street, between Tenth and Eleventh avenues, Michael 

	

130 50 	 Mahoney ............ 	. 	.... 	.... 	.. 	..... 	......... 

	

42 50 	East side Madison avenue, between Eightieth and Eighty-first streets, 

	

3 50 
	

Michael Mahoney ............ ...... 	.................... 
21 East side Sixth avenue, between One Hundred and Twenty-fourth 

	

107 06 	and One hundred and Twenty-fifth streets, Michael Mahoney.. 

	

166 $4 	Southwest corner Seventy-fourth street and Fourth avenue, R. A. 

	

99 00 	 Cunningham ............................................ 

	

14 50 	 - 
17 00 flagging- 

	

1,711 70 	East side Madison avenue, between Eightieth and Eighty-first streets, 

	

18 63 i 	J. S. Masterson .......................................... 

	

31 25 	\Vest side First avenue, between Fifty-ninth and Sixtieth streets, L. 

	

150 20 	 Rock ............... 	................................... 

	

254 05 	North side Fifty-first street, between Broadway and Eighth avenue, 

	

78 99 1 	J. S. Masterson ........................................... 

	

43 34 I 	North side Sixtieth street, between Boulevard and Ninth avenue, 

	

68 85 	 James Reilly ........... 	..... 	........ 	... 	... . 

	

57 	North side Fifty-ninth street, between Madison and Fifth avenues, 

	

23 00 ! 	T. J. Reilly....... 	..... 	..... 	..... 

	

22 72 	North side Seventy-second street, between Lexington and Third 

	

27 00 	avenues, J. S. Masterson .......... ........................ 

	

120 09 	South side Eighty-fifth street, one hundred feet west of Lexington. 

	

28 25 	 avenue, J. S. Masterson ................................... 
224 18 
16 85 Paving- 

	

10 00 	Fifty-third street, between Broadway and Seventh avenue, Thomas 

	

5 48 	 Gearty .................... .............................. 

	

12,673 00 	Seventy-fourth street, between Avenue A and East river, Denis 
- 	 Egan ...... ................. 	........... 	.............. 

	

Total ......................................................... 	$18,085 12 	Eighty-first street, between Fourth and Fifth avenues, D. McGrath.. 

	

--- 	One Hundred and Fourteenth street, between Second and Fourth 
Supplies for and Cleaning Public Offices (Salaries)- 	 I 	avenues, W. A. Cumming................................. 

One Hundred and Twentieth street, between First avenue and 

	

Pay-rolls ................................................................ 	$5,325 zO 	Harlem river James Reill 

Supplying Water to Shipping, and for Building (Salaries)- 

	

Pay-rolls ................................................................ 	$2,663 50 

Wells and Pumps-Repairing and Cleaning- 
Newpump ............................ 	.... ..................... 	...... 	$69 23 

	

Repairing pumps ........................................................ 	I2 80 

	

Total......................................................... 	$82 03 

K:building 	basin ......................................................... $116 38 

Rebuilding manhole... ................................................... 
88 75 I-i 	pairing 	basin .......................................................... 7 

Repairing gas-pipes ..... 	.... 	........................................... 54 49 
80 .. 	...................... 	168 :Dols..... ,,.. 

Total......................................................... $500 02 

-:reet Improvements-For Street Signs, etc.- 
Strengthening embankment .................. 	.. ....... 	.................. 	$223 	66 

Supplies for and Cleaning Public Offices- 
Armory 8th Regiment ........................... .... .............. 	.... 
„ 	9th 	..............................................I....I 
" 	iith 

	

................................ 	................... 
,. 	12th 	" 	............................................. I...... 

Sep. Troop A .............................................. 	..... 
Brown Stone Building ..................................... 	.............. 
Bureau Repairs and Supplies ............................ 	................ 
Chambers street, so. 27 ................................................... 
CityHall .... 	..................... 	.............. 	..................... 

CountyJail .......... 	........................... 	....................... 
Court Second District Civil ............................................... 

Third ........................................... 
Sixth'' 	............................................... 

„ 	Seventh 	 .......................I........................ 
Eighth ...., .................................... 	..... 

" 	Ninth 	" 	............................................... 
'' 	First District Police ............... 	........... 	............... 	... . 
., 	'econd 	 ................................................ 

Third ...................... 	...............I......... 
Fourth .......I .............................. 	......... 
Fifth ......I .... 	..................I................. 

" 	Common Pleas.................................................... 
Marine........................................................... 
Special Sessions ...... 	..... 	....................................... 

" 	Superior .......................................................... ....................................... 
Supreme.......................................................... 

Court-house, New ........................................ 	............... 
'' 	Third District ............................. 	................. . 

Department of Buddings ..... 	............................................ 
Finance.................................................... 
Public Works ............................................. 
Taxes and Assessments...................................... 

i_)thce hoard of Aldermen .......................... 	...................... 
,, 	Assessors.................................................. 

Collector Arrears Personal Taxes ..................................... 
Commissioners of Accounts .... .................................... 
Corporation Attorney............................................... 

,1 	Counsel ................................................ 
CountyClerk ..................................................... 
District Attorney ...... 	........................ 	............... . 
Mavor............................................................. 
Public Administrator................................................ 
Register.......................................................... 

„ 	Surrogate ......................................................... 
Pay-rolls ................................................................. 

Receiving Basins- 
First avenue, northwest corner of Extra place, Charles Devlin..... . 
First avenue, northeast and northwest corners of Sixty-first street, T. 

L. Butler .............. 
Tenth avenue, northwest corner of Bloomfield street, Charles Devlin 
Madison avenue, northwest corner of One Hundred and Tenth street, 

R. A. Cunningham ...................................... 
Avenue A, southwest corner of Fifty-fourth street, P. T. Masterson.. 

$zoo 00 

240 52 



1879. 
June 26 Paving intersections of Fourth avenue) 

with Eighty-third, Eighty-fourth, 
Eighty-fifth, and Eighty-sixth 
streets, with Belgian pavement.... 

Awarded under Chapter 476, Laws of 
5875. 

Apr. 3 Paving Vesey street, from Broadway 
to West street, with granite pave. 
ment ......................... 

Croton Water Fz , Contracts 

Apr. 	9  Laying Crates-mains in One Hun- 
dred 	and Seventy-seventh, Sev- 
enty-sixth, 	Seventy-third, 	One 
Hundred and Fifty-second, One 
Hundred and Eighth, One Hun- 
dred and Forty-sixth, One Hun- 
dred 	and 	Nineteenth, 	Seventy- 
ninth, One Hundred and Fifty- 
third, and Ninety-ninth streets.... 

zr Laying 	Croton-mains 	from 	High. 
service Reservoir over the High 
Bridge and along the line of the 
Aqueduct and McComb's Dam 
road to Kingsbridge road......... 

at Laying Croton-mains to Ninety-eighth 
street, Eighth avenue, Ninth ave- 
nue, Sixth avenue, and Lexington 
avenue.......................... 

June 14 Laying Croton-mains in Eighty-fifth 
street, Boulevard, and Avenue A. 

Miscellaneous. 

DATE. I NATURE AND LOCATION OF WORK. I 	CONTRACTOR, suRtrrtes. 	ESTIMATED 
COST. 

Denis McGrath,  
Weehawken. N.J.  

John F. Broderick, 
153 E. 87th street.,.. 

John H. Borssenne.cker, 
550 Eleventh avenue. 	53,635 88 James Slattery 
207 W. 57th street... 

$32,733 94 

Bernard Maloney, 
r23 E. tr6th street... 1 gro,665 5o Charles Glaser, 	J 
r8o E. ,o4th street... - 	- - 

George Borstman, 
309 E. 25th street.... 

	

$5,382 70 Peter M. Wilson, 
328 W. ,5th street... 

Wm. G. Spear, 	I 1 
no E. rr8th street... 	7,6,5 00 Thomas Bailey, 
r5ad st and roth ave. 

William Baird, 
350 E. 57th street.... 

Charles R. Parrott. 	,5.964 00 

727 Lexington avenue 
Gegrge Borstman, 

nun E.rrth street.... 
Peter M. Wilson, 	 3.517 70 

318 W. 15th street.. 

John Cornwell,  
arot Madison avenue 

John P. Cumming, Jr., f 
Inwood .............1 

Matthew Baird,  
06 E. 57th street.... 

John Cornwell, 
• 2101 Madison avenue 

Apr. r7 Construction of retaining walls, arch 
steps, railing, and 	for 	the filling 
and grading necessary for the sup- 
port of a 	forty-foot roadway to 
Forty-second street, between first 
and Second avenues...........  

May 6 One floating swimming bath......... 

19 Furnishing all the materials, building 
and putting up two pumping en- 
gines and boilers. with the neces- 
sary water and steam connections 
and appurtenances, in building to 
be erected between Ninety-sev- 
enth 	and 	Ninety-eighth 	streets, 
loo feet west of Ninth avenue.... 

June zy Building boiler 	and 	engine-house, 
chimney vaults, etc., on lot situated 
between 	Ninety-seventh 	and 
Ninety-eighth streets, Ion feet west 
of Ninth avenue.......... 

,, 	14 Sodding the top and face of the dam 
and the ground below the dam of 
the New Reservoir, on the middle 
branch of the Croton river, in the 
town of South East. Putnam Co., 
N. Y............................ 	I 

Edward Freel, 
zog Van Buren street, 

Brooklyn ......... 

William F. Morgan, 
73 Broadway........ 

H. R. Worthington, 
239 Broadway....... 

D. C. Weeks........... { 
I
I 

William B. Jackson, 
48 Dey street ....... 

Document "D." 
Contracts Made during the Three Months ending , une 30, 1879. 

DATE. 	NATURE AND LOCATION OF WORK. I 	CONTRACTOR. 	 5URE"I1FS. 

'• 12 

May an 

ESTIMATED Apr. t 
Cosa-. 

„ 17 

DATE. 

Regulating, grading, setting curb and 
gutter stones and flagging Elm Ir 
street, between Pearl and Worth 
streets ..........................J 

Setting curb and gutter stones and 
flagging Forty-fifth street, between )} 
First and Second avenues........ 

Flagging, full width, north side of 
Seventy-second street, from Lex-
ington to Third avenue.......... 

Flagging south side of Eighty-fifth 
street, xoo feet west of Lexington J} 
avenue............... ..........  

Flagging east side of Madison avenue, 
between Eightieth and Eighty- 
first streets .................... 

Flagging north side of Fifty-first) 
street, from Broadway to Eighth )} 
avenue........................ ..  

Flagging, full width, west side of First 
avenue, between Fifty-ninth and )} 
Sixtieth streets................... 

Fencing vacant lots on the southeast 
corner of Seventy-fourth street 
and Fourth avenue ............ 	III 

Sewer in One Hundred and Fourth 
street, from 65o feet east of 'Tenth 
avenue to 75 feet west of Ninth }I 
avenue ..................... 	..~ 

Receiving-basin on southwest corner 
Ninety-second street and Eighth} 
avenue..........................) 

John B. Healy, 
246 E. xo5th street,.. 

Gilbert Palmer, 
49 E. 78th street..... 

John S. Masterson, 
127th st. and 7th ave. 

John S. Masterson, 
ra7th st. and 7th ave. 

John S. Masterson, 
rz7th st. and 7th ave. 

John S. Masterson, 
t27th st. and 7th ave. 

Lawrence Rock, 
459 W. 40th street... 

R. A. Cunningham, 
343 E. ,6th street... 

John B. Healy, 
246 E.xo5th street... 

John Mulholland, 
73d st., tst & ad ayes. 
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Regulating, Grading, etc.- 
Madison avenue, between Ninety-ninth and One Hundred and Fifth 

street, 	J. 	Slattery ......................................... $4,of6 25 
Ninth avenue, between Sixty-third street and Boulevard, J. 	D. 

Crimmins................................................ 583 35 
Forty-second street, between Second avenue and East river, Thomas 

Connell ........................................ 	..... 1,295 00 
Seventy-sixth street, between First avenue and Avenue A, J. Slattery 133 75 
Ninety-ninth street, between First and Third avenues, J. D. Crimmins 7,849 29 

- 	$13,877 64 
Sewers- 

New avenue, west of Morningside Park, James Everard........... $1,655 68 
Eleventh avenue, between Sixtieth and Sixty-fourth street, J. H. 

McCabe .............................. 	... 	.... 	. 415 20 
Twelfth avenue, between One Hundred and Thirtieth and One 

Hundred and Thirty-first streets, W. E. Dean ...... 	......... 197 8o 
Ann street, between William and Gold streets, F. P. Nesbit........ 46 40 
Forty-fourth and Forty-fifth streets and I-Iudson river, T. Smith.... 3,738 22 
Ninety-fifth street, betwen Third and Lexington avenues, J. B. Healy 3,247 07 
Ninety-ninth street, between Boulevard and Tenth avenue, F. Stoll- 

meyer ................................................. 
One hundred and Nineteenth street, between Fifth avenue and 

53 00 

Summit, J. 	H. McCabe ................... 	............... 1,834 45 
One Hundred and Nineteenth street, between Fourth and Fifth 

avenues, 	J. 	G. 	Smith ..................................... 405 00 
One Hundred and Thirty-second and One Hundred and Thirty-third 

streets, between Sixth and Seventh avenues, Devlin & McKim.. 271 6o 
- 	 II,864 42 

Pay-rolls, 	Engineers, etc., 	Sewers .............................................. 13,707 02 
,' 	Inspectors, 	Sewers ................................... 	.............. z,858 00 

.. 	Paving ................................................... 168 oo 
« 	t' 	Regulating, Grading, 	etc ................................... 2,I5 8 00 

Supplies........ 	...................................................... 242 25 
Surveyors.................................................................. 892 41 

Total....................................................... $56,0.31 42 

STREET IMPROVEMENTS ABOVE FIFTY-NINTH STREET. 

Boulevard Planting- 
Pay-rolls ........................................ 	....................... 	$66 42 

Boulevard and Eleventh avenue, Regulating, Grading, etc.-- 
Pay-rolls .......... 	...... ................................ 	$629 20 
Regulating, grading, etc .......... ............. ............. 	5,772 73 

- 6,401 93 
Morningside avenue, West- 

Pay-rolls ................... 	.................................... 	..... 	. 	$1,566 57 

	

Total......................................................... 	$8,034 92 

GENERAL SUMMARY. 

Appropriations............................................ 	............... .. $348,870 69 
Trust Accounts- 

Croton Water 	Fund .......................................... 7,189 50 
Croton Water Main Fund ..................................... 60,110 54 
Street Improvement Fund ...... 	............................... 56,031 42 
Street Improvements, above Fifty-ninth street .................... 8,034 92 

--- 131,366 38 

Grand 	Total ................................................... $480,237 70 

x879. i 	 Sewers. 

Apr. tx P Sewer in One Hundred and Fifteenth) David roadwk,  
r6 Broadway........ street, between Fourth and Madi- 

)} 

son avenues ..................... 

Frank St 75meyer, 
22 E. 75th street..... Henry 	ever,  $1 ,741 30 

E. za E. 75th street..... 
,. 	12 Sewer 	in Second 	avenue, between James Baird, 

William Baird, 
J 	310 E. 57th street.... Seventy-fifth 	and 	Seventy-sixth .. 	......_Y_.' 	

)} li 	410 E.  Matthew Baird, l l a,3ro00 
streets............ 306 E.57th street.... 

rz Sewer in F.i
g 
ht

Y- 
third street. between I 

Tenth avenue and Boulevard.. , .. 

J 
James Baird, 

William Baird, 
310 E. 57th street.... 

Oro E. 58th street.... Matthew Baird, 2'523 75  
3o6 E. 57th street.... 

Noah A. Childs, 
•' 	2t  Sewer 	in Seventy-third street, be-1 I John G. Smith, r5z E. 63d street..... 

tween Eighth and Tenth avenues. f 423 W 48th street... I L. W. Johnson, 13,745 20 

414 W. 34th street... 
I 	E. C. Sheehy, 

zq Sewer in One Hundred and Seventh) 
street, between Fourth and Fifth  Patrick Mulholland, 1453 Third avenue... 3.619 30 
avenues............ 	.. I} 1139 Third avenue... Patrick Sheehy, 

251 E. 83d street..... 

May a6 Sewer in One Hundred and Twenty- 
ninth street, between Seventh and J"h3 C. Dowling, 

83d St. and tst ave... 

F. McCabe, 
J 	yhe Lexington avenue 

l 
` 	r,a3r o0 

Eighth avenues ................ ll 	P. Sheehy, 
251 E. 83d street..... 

J( 

Sewer in One Hundred and Twenty- 
between Second and eighth street, 

•' 

	

26 John C. Dowling, 
F. McCabe, 

yz5 Lexington avenue r,6a6 oo 83d St. and ist aye... P. Sheehy, Third avenues ................... z5r E. 83d street..... 

tune 	s Sewer in Lexington avenue, between 
Edward Bradburn 

Bernard Maloney, 
123 E. 116th street... One Hundred and Third and One ...... Tim Donohue, 1.332 50 

Hundred and Fourth streets...... qxz E. n4th street... 
Thomas O'Reilly, 

t6 Sewer in Sixty-ninth street, between Thomas L. Butler and to9 r First avenue.... o0 3,560 Boulevard and Ninth avenue..... f Thomas J. Reilly.... John Davidson, 
ra8 E. 52d street .... 

May ar Extension of sewer 	at 	the foot of I I William Baird, Houston 	street, 	with 	alterations I I James Baird, 3x0 E. 57th street.... and 	improvements 	to 	existing} 

 
4t° E. 58th street.... Matthew Baird, 18,940 00 

sewers 	and 	appurtenances 	in I ; 
306 E. 57th street.... 

a8 	 4.........J Sewerage District No. ~ ~ -- 
$50,329 05 

Regulating and Grading Contrads. 

May 27 Regulating, grading, etc., Seventieth) John Brady, James A. Coleman, 
200 W. 26th street... street, from Eighth to Tenth ave. 

hues ............................ 
J} 288 S. ad st., B'klyn, John H. Kendall, $18,305 00 

E. 	D............. 23 Washington place. 

June 12 Regulating, 	grading, 	etc., 	Sixty 
eighth street, from Third avenue John Slattery, 

ames Slattery, 
 1 	zo7 W. 57th street... 

788 Fourth avenue .. 1 	William 	Hullihan, r 570 00 
to East river.................... ! 

l 	349 W • 53d street.... 

g 

Charles H. Field, 
957 Second avenue.. ' S~o•6s4 

M. B. Flynn, 
6za E. troth street... 

Jr 

Gottlob Bollet, , 
n68 Allen street .....'. I 	6,873 00 John D. Hansen, 
72 Second street..... I 

239 Broadway....... }

D. S. Hines, 
239 Broadway ...... 	64,300 00 W. A. Perry, 
239 Broadway....... 

278 37 

309 92 

67 ao 

'59 04 

30 00 

54 00 

70 35 

760 75 

38500 

$2,423 51 

COST. 

1819. 
April 	5 Flagging 	................ West side of Fifty-ninth street, between Madison and Fifth 

avenues ................................................... $371 c9 
23 Extension of sewers ....... In Forty-fourth and Forty-fifth streets, at North river, with  

alterations to existing sewers in Sewerage District No. a.... 11,007 22 
•' 	23 Receiving-basin.......... On the northwest corner of First street and Extra place........ 042 30 

23 Receiving-basins.......... On southwest corner Fifty-fourth street and Avenue A, and on' 
northwest corner of Fifty-fifth 	street and Avenue A ........I 422 z5 

May 	6 Paving .................. Fifty-third street, between Broadway and Seventh avenue, with 
trap-block pavement ..................................... 953 42 

7 Sewer .................... In One Hundred and Nineteenth street, between Fifth avenue 
and summit west of Fifth avenue ........................... 2,397 25 

'• 	13 Receiving-basins.......... On the northwest corner Bloomfield street and Tenth avenue, 
and Little West Twelfth street and Tenth avenue.......... 417 00 

21  Fencing vacant lots....... On block bounded by Sixty-ninth and Seventieth streets, Lex. 
ington and Fourth avenues................................ 143 84 

,, 	st 	Paving ................... Eighty.first street, between Fourth and Fifth avenues, with; 

'• 	s4 Flagging ................ 
Belgian pavement .............. 	...... 	... 	.. 	........I 

Full width, Sixtieth street, from tit. Boulevard to Ninth avenue. 
On 	Sixth 	between One Hundred and Twenty. east side 	avenue, 

3,612 78 
785 32 

24 Fencing vacant lots..,..... 
fourth and One Hundred and Twenty-fifth streets.......... Irg op 

June 	4 Paving 	.................. Seventy-fourth street, from Avenue A to the East river, with 
Belgian pavement........................................ 3,417 87 

Paving. 
	 $t9. 75 00 

June 27 1 Regulating, grading, setting curb 
stones, flagging and paving, with 
trap-block pavement, the block 
bounded by Gansevoort street, 
Little West Twelfth street, Wash-
ington street, West street, and 
Tenth avenue..................  

'• 29 Regulating, grading, setting curb 1 
st~,nes, flagging and paving Water 
street, between Corlears and East 
streets, with granite pavement.... 

s6 Paving One Hundred and Fourth 
street, between Second and Third 
avenues, with Belgian pavement.. 

John Brady, 
288 S. zd st., B'klyn, 
E. D........... 

James Pollock,  
239 E. trth street. 	It 

Denis McGrath,  
Weehawken, N.J...  ll 

James A. Coleman, 
zoo W. 26th Street... 	$24,263 30 

John H. Kendall, 
23 Washington place. 

William A. Cumming, 
5 Dry street ........ 	2.O 9 68 James Sinclair, 
41g E.agth street.... 

John H Borssennecker, 
552 Eleventh avenue. 	2,765 s 

James Slattery,  
207 W. 57th street... 

RECAPITULATION. 

Ten sewer contracts ..................................................... $50.229 05 
Two regulating and grading contracts .................................. ..... 	r9,P75 no 
Four paving contracts ................................... ........... ....... 	32,733 94 
One paving (under chapter 476, Laws of 1875) ................................ 	x0,665 50 
Four Croton water pipe contracts ............................................ 	32,479 40 
Six miscellaneous contracts .................................................. 	:52,535 50 
Tenspecial contracts ........................................................ 	2,473 51 

Thirty-seven contracts .............................................. 83oo.94r 90 

Contracts Completed during the Three Months ending Tune 30, 1899. 

NATURE AND LOCATION OF WORK. 

Valentine Cook, 
214 E. 37th Street.... 

Frank 111. Weeks, 	} 4y,77r on 
Walton ay., bet. t6zd I 

and 163d streets... I 

John McNamee, 	I 
477 Kent ay., B'lyn.. 

Manus McNulty, 	I4,757 50 
z6 Downing street...', 

5050,535 50 

° 	 I 	30688 
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DATE. 	 NATURE AND LOCATION OF WORK. 	 COST. 	I F ifth Division .................................................... .... 	4,400 lineal feet. 
tiixtlt Division 	 Io 000 - 	 - .- 

:879.  

........ 	I 	............... 	...................... 
Seventh 	Division ....................................................... 	5,00o 	It 

une 	Fencin 	vacant lots....... J 	4 	Fencing 	 On the southwest. corner of Seventy-fourth street and Fourth - 
avenue .................................................. 	$t5 	31 40,624 lineal feet. 

" 	4 	'• 	 ....... 	In Forty-fourth street, between Tenth and Eleventh 
On the east side of Maison avenue, between 	Eightie  " 

	
d 	

aven 
th
ues.

and q 	 ...... 
 -not including the embankments that have been thoroughly repaired and strengthened during the 

EiGhty-first streets, and in Eightieth street, between btadtson past three years. 	About Io,000 feet of this aggregate amount is now leaking more or less, and the 
and 	Fourth avenues ...................................... 	189 	47 worst places are being repaired first. 

•' 	4 	Flagging sidewalks....... 	On the north side of Finy-first street, from Broadway to Eighth 
................................................. 	34 	39 

.. 
 

At the present rates for wages and materials the work of repairing and strengthening the aqua- 
duct costs $6.84 	lineal foot 	of 	 this 	the 	the 	 be ...... 	On the east sal 	of Madison avenue. between 	E. hti 	and per 	 aqueduct ; at 	rate 	cost of 	whole would 	$277,868. . 	

.... 	z67 	40 Eighty-first st reets 	..................... 	.. 	.
.
. '. But as many of the embankments will show no leaks, the large extra expense of getting away with 

4 	 ....... 	West side First avenue, between Fifty-ninth and S xtieth streets 	75 5o the water will be avoided, and a proportionate share of the expense saved. 
zz 	 ...... , 	North side Seventy-second 	street, 	from 	Lexington to Third The pumping engines at High Bridge have steadily supplied the reservoir and tower. 	A change  
12 

	

avenue .................................................. 	34o  
I 	Regulating, grading, etc.. 	~Tmety-moth street, from First to Third avenue .............. 	15,z31 	zt in the method of oiling same has been made, and from the amount of oil used since the same has 

3 Sewer ...... 	 In wierb-ancb street, x_nween 	and 	Lez.ngton avenues. 
t, 	

Lexington avenues. 
 u 

' been in use a saving of 40 per cent. will be effected. 1
3 branches i e Lexington aThird..sd 

venue 	
-- 	5,568 44 One line of 6.foot pipes on Ninetieth street and Eighth avenue has been repaired, and water was ,, 	at 

	

Flogging 	
. 	So 

evffimsre of Ei ht -fifth street, too feet west of Lexington ge 	tr 	........ 	 s 	y 	 g let into same May 14, 1879, and water has been running through same to the old receiving reservoir  
26 !Sewer ................... 	In 	One 	Hundred and 	Fifteenth 	street 	between 	Fourth 	and. in Central Park since that time.  

Mad son avenues ....... 	.... 	.. 	.... 	.. 	..... 	.. 	t,865 	34 
2S Regulating and grading . I Ninth avenue, from the southerly line of Sixty third street to j 	 LAYING PIPES. 

'' 	
the northerly line of the 	Aoulevard ....................... 	788 t' 

o 	i es in First avenue, between Fourteenth street and Thirtyseventh street 
stones and flagging....... Forty -fifth street, between First and Second avenues.......... 	252 89 . First avenue, between Fourteenth street and Houston street ; Houston street, between First avenue 

it i 	Paving .................. 	Fifth avenue, from Fifty-ninth 	to Seventy-second 	street, with' and Orchard street ; Orchard street, between Houston and Division streets ; Division street, between 
Laying Croton mains..... 	[n Flr,taweno 	em Thirty - Fourteenth street...... 	jo - seventh to 	 28,475 Orchard street and Pike street ; Pike street, between Division street and East Broadway • One Hun- 

19 	 In Fir'.t avenue, Houston, Orchard, Division, and Pike streets, dred and Sixty-ninth street, 	between 	I hind and Boston avenues ; Boston avenue, between One 
between Fourteenth street and First avenue................ 	:5,378 z8 Hundred and Sixty-fifth street and One Hundred and Sixty-ninth street ; Sixty-eighth street, between 

• r9 	 ': 	..... 	In Fir.t avenue, from Thirty-seventh to Forty-eighth Street.... 	it,774 87 ~~ Madison 	and 	Fifth avenues ; 	Eighty-first street, 	between Madison and Fifth avenues ; Chrystie " 30 	 In Boston avenue, One Hundred and Sixty-ninth, Sixty-eighth. 
and Sixty-firststreets 	 r2 ........................ 	....... 	3345 

street, between Houston and Division streets ; Elizabeth street, between Bleecker and Bayard streets Y  
Al r:l 	t 	Fencing aroundgate-houses', At Ninety.second and Ninety-third streets, and Ninth avenue 	

, One Hundred and Fourth street, between Fourth and Fifth avenues ; 	Forty-third street, between 
and One Hundred and Thirteenth street ................... 	4.525 75 Second and Third avenues ; Forty-seventh street, between Fourth and Madison avenues ; 	Seventy- 

between 	 'Third 	One Hundred - 
Tot al .......................................... 	$118,997 	0o third street, 	Second and 	avenues ; 	 and Fifteenth street, between Fourth 

and Madison avenues ; Fourth avenue, between One Hundred and Thirteenth and One Hundred 
- 	-. _.- and Fifteenth streets ; Madison avenue, between One Hundred and Tenth street and One Hundred 

RECAPITULATION. and Fifteenth street ; Hoffman street, between Third and Pelham avenues, and Fulton avenue, 
Four 	sewer contracts .........................:............................ 	flao,838 	25  between Third avenue and One Hundred and Seventieth street, have been completed. 
Three 	paving contracts .................. 	................................. 	7,984 	07 Four contracts have been entered into for laying pipes, which includes all authorized 	to date 
Two regulating and 	grading contracts...................................... 	15,219 	22 and approved by the Mayor. 
Seven 	flagging contracts ................................................... 	1,8x4 	40 The work of removing the aqueduct and building foundations for the new high-service works Five 	fencin 	contracts ..................................................... 	s53 	5o 
Three 	r 	

g 
ec,,ving-basin 	c.,ntracts .................................... 	. 	...... 	981 	55 en 	P has been steadiy l 	prosecuted 

)ne curb 	and 	gutter contract ........................ 	..................... 	.52 	89 Contracts have been let for the engine, 	boilers, etc., 	and 	for 	the engine 	and 	boiler house, 
I )tie paving contract, under chap. 476, Laws of r8-5 .......................... 	20,443 40 tower, etc., for the high-service works at Ninety-seventh and Ninety•eighth 	streets, loo feet west 
Four 	Uroton water 	contracts ..... 	......................................... 	45.573 	47 ' of N i nth avenue. 
(Ste mi cellaneou. contract...................... 	.......................... 	4,525 	75 Two gangs of men have been at work placing hydrants on present mains, where called for by 

Thircy-one 	contractsc ....................... .. .... .......... 	ctt8,997 	°O the Fire 	epartment. 

AMOUNT OF PIPES LAID DURING QUARTER. 

Document 	E. „ 48-inch 	pipe ................ 	307 	lineal feet. 12-inch 	pipe...... 	......... 	4,949 	lineal feet. 
36-inch 	.. 	................ 	947 	'° .......... 	.....I 	,[' 	is 6-inch 	.. 4 	37 

DEPARTMENT OF P1'13LIC WORKS, 	1 30-Inch 	'' 	................ 	353 	'' 
CHIEF ENGINEER'S OFFICE, CITY HALL, ROOM II!4 	- 20-inch 	" 	................ 	boo 	" 	 Total 	 ...21,293 	01 

NEW roar. July S, IS79. 39 B hydrants have been placed. 
ALLAN C.v>irrELL. L-.l., C ,n„rii_r<~,t,'r of Public Iforks: 96 A 	 " 

SIR-I have the honor to report that during the quarter ending June 30, IS79, there has been 5 	o• 	I 	''  
c\; ended 	in this 	Bureau, for 	work done 	and materials 	furnished, and for 	which bills have been The inspection of the pipes, hydrants, etc., along the water fronts has been continued, and also 
::,utsmitted, as follows : of the water used for building purposes. 
.l 	educt-Repairs and Maintenance iSalaries) . 	................... 	.. 	......... 	$3,409 	9S During the quarter there has been issued: 

.` 	....... 	........................ 	.......... 	22,957 	77 33 permits for engine on docks, amounting to.................................... 	$I,7oo 90 
Croton 	Water 	Fund ................ 	........................................ 	6,2S9 	23 251 	 building purposes, 	.. 	.................................... 	6,399 	00 
Colon \Vater 	Main 	Fund 	No. 2 ............................... 	............. 	51,S5S 	35 294 	" 	shipping, 	 ..................................... 	9,571 	70 
'hipping and Building (Salaries) 	 .... 	.................. 	1,993 	50 Water measured by meter, 	°' 	......... 	........................... 	23,340 	43 
Repairing an :I Renewal of Pipes, Stop-cocks, etc. (Salaries)............ 	 .. 	00 - 3,9445 

.. 	 ., 	.~ 	............................... 	6 	42 Total.......... 	ii 	.................................... 	..... 	$41,012 	03 

l 	oral ......................................................... 	$95,1 79 	25 The examinations of buildings has been carried on with an increased force. 	Exhibit "A 
_ 	- --- shows in detail the operations of this force. 

STORAGE RESERVOIRS. The large use and waste of water to keep service-pipes from freezing during the winter months, 
In \fay the 	water was drawn down in the 	Middle Branch Storage Reservoir thirty-three (33) on account of the extreme cold weather, drew down the reservoir in Central Park 16 feet below 

inch e,, to 	allow the railroad crossing same to raie their track and get an engine and some cars over . the top of the overflow of same. 	In order to increase the pressure as fast as possible one half of this 
f,:tIge which was submerged, it has since raked twenty-three (23) inches. and is at this date ten . reservoir Was shut off from the aqueduct and from circulation 

log inches below top of overfall. 	Commenced drawing water from Boyd's Corners Reservoir June The habit 	of wasting water during the winter was but slowly abated, and one-half of the 
2 ;h, the Croton river 	not furnishing a full supply to the aqueduct. 	Amount drawn, one foot two reservoir has only gained eight feet, and now, since the warm weather commenced, the increased use 
inches. equal to I t2 million gallons at this date. of water has decreased the pressure throughout the city. 

The lakes are all full. The reservoirs gain on Sundays and rainy days. and lose during the other days. 	There being 
The contract for sodding the face and top of the clam of the Middle Branch Storage Reservoir a comparatively small amount in the reservoir in the city it is not advisable to reduce this amount, 

as signed June I1, IS79. and the contractor for saute has commenced work. and the city can only have for use the actual amount running in the aqueduct. 
The roads around the Middle Branch Reservoir were put in order this quarter as called for by The extra and large use of the elevated railroads. the increased amount of manufactures, and 

;!)e act of the Legislature, chapter 445, Laws of IS77. the increased number of new buildings over the uses of last 	year show steadily in the decreased 
The commissioners appointed to 	appraise the damages to the owners of property and water pressure ; the amount to be obtained from the aqueduct 	being the same, showing conclusively the 

rights in and around Lake, Mahopac and Kirk. have held a few sessions during the past quarter. absolute necessity that immediate 	measures be taken to obtain a further supply of water, or the 
The commis;inners appointed to appraise 	damages to the Tilly Foster iron mine, by the filling whole of the city will be the same as it has been on the high points below Canal street for twelve 

the Middle Branch Reservoir, have 	held no 	session this quarter. 	We 	have 	still an 	engineer years, and have water only on the street bed during the day. 
-rationed at this mine. gauging the amount of water pumped from same. 	Rain-fall at Boyd's Corners 
rr-ervoir : 	April. 5 tO-I00 inches; May, 2 45-100 inches ; June, 5 29-100 inches. I3YRAM RICER SURVEY, 

AQUEDUCT, On the 8th of May a party was organized under T. A. Emmet, Assistant Engineer, to make a 
survey of the watershed and river above the Connecticut State 	line, and of a route to divert its 

T!,e 	Croton 	river 	furnished 	a full supply to the 	aqueduct until 	June zl 	on 	the 2 th 	the pl 	q 	 J 	 4 waters into the Bronx river. 
12-10 	1 timber was placed on top of the Croton dam, and on the 25th commenced drawing from The survey has so far progressed that from the data obtained, and after personal observation of 

i water. 
the river and of the several routes for diverting same, an estimate was made as to the cost of divert- 

The 	aqueduct 	has 	been used to 	its 	safe 	capacity uninterruptedly 	during the quarter. 	On ing same, including the damages to the water-rights and mill-rights below the Connecticut 	State 
account of the low level of the water in the reservoir, in the city, they having been drawn down by line, amounting to $545,515.00. 
:}.e increased 	use during the cold weather of the past 	winter, it was not deemed 	advisable to shut The party is still at work furnishing the necessary surveystand making the necessary land maps, 

tt the water from the aqueduct for examination 	and repairs of the interior of same, as this would plans. etc., and will soon be able to commence locating the reservoirs, dams, and pipe-route on the 1:arc 	down the reservoirs seven 	to eight 	feet inure and thus leave a portion of the city almost Bronx river supply. 
%%ithout water. Respectfully yours, 

The line of the aqueduct has been cleared of brush and leaves, and the gutters, drains and cul. G. W. BI RDSALL, verts kept clean and in order. 
On First Division-I25 cubic yards of stone was quarried, 130 loads of sand hauled, the interior First Assistant Engineer Croton Aqueduct, in Charge of Bureau. 

of keeper's house. gate-house, and the iron bridge painted, and the face of Croton dam painted. 
On Second Division-i,5oo feet of fence was repaired, 150 cubic yards of stone (quarried, and 

EXHIBIT "A." 20 cubic yards of protection wall built. 
On Third Division-660 cubic yards of stone was quarried, loo cubic yards of wall built, and Report of Examinations made by Inspectors relative to Leaky Fixtures and Waste of Water' 

300 feet of picket fence. from April I to Tune 30, 1879. 
On Fourth Division-goo feet of fence repaired, and the surplus earth taken from one em- -_- 	 ___ _ __ 

hankment. 
On Fifth Division-275 feet of picket fence 	was built, 330 cubic yards of stone quarried, 66 c 	8 o o 	 WATER HYDRANTS trd'1 

cubic yard, of protection wall built, and the surplus earth taken from two embankments. p- 	= 3 	FAUCETS. 	CLOSETS OR 
URINALS. 

IN 
YARDS.  

y, 
On Sixth Division-66 cubic yards of stone wall was built,the stone work around the waste gate- ~r 	= c.> 3 ; 3x' 

house repaired, and the surplus earth taken from one embankment. DISTRICT. 	 Ec 	.. 	,- 	 1 z y    	̀ J 
co 

C+3 
Ou 

On Seventh Division -The fences were repaired and the gate-house painted. I 	 E 	3 ! < 	Q 3 

On Eighth I)ivision-The roofs of the gate-houses were thoroughly repaired, the gate-house z 	a 	3 chambers whitewashed, and the large stop-cock chambers cleaned out. i_ 
The outside repairs to the aqueduct and the strengthening of the roof, arches, and spandrels of 

same on the embankments was commenced in May, and with a gradually increased force has been 

 
I 

the 	 g 	y First .........................1,023 t,oz3  165 	136 50  ~ 	3 .. i 	.. 	.. ' 	30 
-'c idily carried on, and the following amount of work done : Second ...................... 	772 370 	t% .. 	ro 	I 	130 94 5 	: 	z I • • 	• 	• 

r;t Division-Batley's Brook Rank . 	...................................... 	140 lineal feet. 
Third ........................' 	1,368 
Fourth ................ 	...... 	r.522 

 394 	431 	39 
193 	555 	z 

4 	33 	19 
1 	3 	23 

33 	2 
3 

.. 36 
5 

cond Division-Waste Weir 	Bank .............. .......................... 356 	~~ ........................ Fifth ...... 	..................I 	972 S venrh........ 	.............; 	:,or 
91 	73 	r8 .. 	! 	r 	2 2 	.. .. z6 

88 i 	V.irth Division-Dobbs' 	Ferry Bank . 	.. 	... 	............... 	.. 	.......... 	420 	I 89  70 	 .. 	5 
280 	 r 	t4 440 

r r 
.. 

z 
.6 :56 f ich 	Division-Dudley's and Waste Weir Bank............................. 	o 

`` 

1.35 z 
z 	.. 

4 
r3 

4 .: 
	4 s 

125 	
`r 

'is:h 	Division-Bathgate's 	Bank ........................................... 419 559 I 	.. 
3 

.. z .. 60 

Thirteen 
Fourteenth 

..................... 
	~3 65 73 	I 	., .. .. 2 .. .. .. .. 

Total lineal feet of aqueduct put in complete order on embankments... 	I, 	6 	" q 	P 	P 	 54 1,207 356 332 	z 84 2 3a 
7 

., 
6 

7 z86 
6t 

l-rim all of the above embankments water was leaking from cracks in the roof arch, and in Eighteenth ................... 	1,248 197 150 	63 35 13 I 	13 7 2 .. 273 
'evcrs1 cases from cracks in the side walls of the aqueduct. Twentieth .................... 	1,µo 416 252 	! 	r 270 	30 8 r 4 30 273 

Che 	length of the aqueduct that is not built on solid ground or in cuts and tunnel, is as g 	 tI 	 g 	 r 
Twenty-first ............... 	1,018 
T 	Chad and Twenty 

285 431 	23 25 	8o 4 9 29 

Gallows : fourth Wards............. .    } ~ 	x.004 fourth n3 147 	.. .. 	.. .. I .. 23 
First 	Division ............ 	................... 	.......................... 	2,000 lineal 	feet. 
,ccond 	Division ...................................... 	 7,324 

- 

Third 	I )ivision .... 	...... 	... 	................... 	. 	........ 	..... 	.... 	I0,500 	tt Totals.................... 	17.622 3,550 3,5e8 	z 99 4 62 	300 009 	53 37 43 1,228 
Fourth 	I)ivision........... 	 ... 	t,goo - 	-  
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Document "F." 
DEPARTMENT OF PUBLIC WORKS, 

CHIEF ENGINEER'S OFFICE, CITY HALL, 
NEw YORK, January 23, 1878. 

Hon. ALLAN CAMPBELL, Esq., Commissioner of Public Works: 

SIR-In accordance with your instructions a party was organized and placed in the field in 
September last, for the purpose of making a careful and thorough survey of the Bronx river, with 
the object of ascertaining its capabilities for furnishing an additional supply of pure and wholesome 
water, and the practicability of bringing into the city such supply, and the cost of the same. The 
country below White Plains through which this river flows is rapidly filling with inhabitants, large 
and growing villages occupying the lands on each side. It was therefore deemed advisable that the 
surveys and estimates should be made in reference to taking the waters above White Plains, the 
river below that village being liable to pollution. 

The small streams which form the Bronx river take their rise in the towns of New Castle, 
North Castle, and Mount Pleasant, Westchester County. They head in the ridges which divide 
their waters from those of the Croton on the north. the Sawmill river on the west, and the Byram 
river on the east. These flowing southward to the neighborhood of Kensico there receive the 
stream which forms the outlet of the Rye ponds. These ponds or lakes lie about one mile south. 
east of Kensico, the larger covering an area of 186 acres and the smaller 34 acres. 	The elevation 
of the large pond is 291 feet above tide and two feet above the smaller and flowing into it. 

Upon a preliminary examination of the river two points were selected as the most feasible for 
locating dams, the first being about one-quarter of a mile east of Kensico Station on the Harlem 
Railroad, and the other at the outlet of Little Rye pond. 

A weir was placed in the river at the proposed site of the dam and another at the outlet of 
Little Rye pond. The depth of water on these was observed daily during an unprecedented drouth 
to the 5th October, when a heavy rain fell. The amount of water passing daily in the Bronx at 
this time was i,006,992 gallons, and flowing out of Rye pond was 599,040  gallons. The storm of 
the 5th October carried away the weir which was again rebuilt after the freshet, and there was found 
8,028,720 gallons flowing in the Bronx, and from the Rye ponds 923,040 gallons. 	There is now 
an average of 23,338,000 gallons passing the point selected for the dam. To procure proper data 
to estimate the amount of water that could be made available, a survey was made of the watershed 
of the river above the proposed site of the dam, as also of that part passing through the Rye ponds. 
It was found that the watershed of these lakes was three square miles and that of the river above 
the proposed dam 13 square miles. The nearest point where reliable observation of the rain-fall 
had been taken was at White Plains, where Professor Willis of the Alexander Institute has kept a 
record for the past five years, being for 1873 to 1877, inclusive. These observations give the 
average annual rain-fall at 56.67 inches. 

Assuming that 45 per cent. of the rain-fall runs into the stream (the lowest percentage we have 
of record on the Croton) we have an average daily flow of over 15,000,000 gallons. 

The character of the surface and soil of the watershed of the Bronx river, the ground being 
generally rough and precipitous, requires that large storage capacity be provided to secure a daily 
supply of io,000,000 gallons. The effect of storing the water is to greatly improve the quality and 
by exposure to the air to greatly decrease the amount of organic matter. 

It is proposed to build a dam at the outlet of Little Rye pond, raising the water 8 feet over this 
pond and 6 feet over the large one. The area of these ponds is 219 acres and by the dam will be 
increased to 280. The available capacity of this lake as a reservoir will be 575,000,000 gallons. 

At the point selected for a dam on the Bronx, near Kensico, the elevation is 200 feet above tide. 
It is proposed to build a dam 35 feet high, and take the water out at an elevation of 2to or to 

feet above the bottom. This dam will flood 188 acres and the available capacity will be 9o4,000,000 
gallons, which with the 575,000,000 gallons stored in the Rye ponds it is estimated will, with the 
natural flow, furnish a daily supply of $io,000,000 gallons. 

The ground for a masonry conduit was found not favorable, and the estimate is based upon 
cast-iron pipes 42 inches diameter. Near Williams' Bridge favorable ground is found for a distributing 
reservoir. The distance from the dam to the reservoir is 80,300 feet or 15.2 miles. The surface of the 
water in this reservoir will be i8o feet above tide, or 5o feet higher than the water in the aqueduct near 
Jerome Park, and will supply the high grounds in the new wards south of Williams' Bridge. The 
estimates are for a reservoir that will hold 6o,000,000 gallons. Two million gallons per day will at 
present fully supply the new wards and the eight millions additional, brought in from the Bronx, can 
be turned into the Croton Aqueduct, distant about 4,000 feet west from this reservoir, until the 
demand in the new wards shall equal this supply from the Bronx river. 

WATER RIGHTS. 

There are nine dams on the river, each of which will be effected by the diversion of the water. 
None of them have large storage capacity. Assuming that we divert to,000,000 gallons daily, and 
that this water could be used 12 hours per day in the mills, and that the water wheels would give 
70 per cent. of the power on the shaft, it would necessitate 54 horse power to be supplied by steam. 
Most of the mills have steam engines, and the cost of the increased use of them may be put down 
as not exceeding $too per horse power per annum, including repairs and maintenance. This would 
give $5,400 per annum, and capitalized at six per cent., would be $90,000. 

Estimated cost of Lake reservoir, dam, lands, water-rights, conduit, distributing reservoir, near 
Williams' Bridge and connection with the Croton aqueduct : 
Rye Ponds Reservoir ....... ............................................. 	$16,550 00 
Dam near Kensico, including change of roads ............................... 	152,490 00 
Conduit, including right of way ............................................ 	667,195 00 
Distributing reservoir near Williams' Bridge ................................. 	154,675 00  
Connection with Croton Aqueduct ......................................... 	36,825 00 
Water rights on river ..................................................... 	90,000 00 

$[,[17.735 00 
Add for superintendence and contingencies Io per cent ..................... .. 	tII,974 00 

$1,229,509 00 

This estimate of cost is based upon the present low prices, and the whole work could now be 
put under contract to good and responsible contractors within the foregoing estimate. 

In addition to the benefit that New York will derive from obtaining a further supply of water 
from a source away from and independent of the Croton, will be the great advantage of this 
delivery fifty feet higher than can be delivered from the Croton Aqueduct, thus furnishing water to 
much of the district that now could only be supplied by pumping from the present aqueduct. 

Very respectfully yours, 
JOHN C. CAMPBELL, 

Chief Engineer Croton Aqueduct. 

NOTE.-Since the above report was was made, it has been deemed proper to increase the 
height of the dam, and capacity of the storage reservoir at Kensico, and to increase the size of the 
main from 42 inches to 48 inches in diameter, by which the estimated cost is increased to 
$1,500,000. 

The following is the revised Engineer's estimate in detail 

Document II G." 
DEPARTMENT OF PUBLIC WORKS, 

CHIEF ENGINEER'S OFFICE, CITY HALL, 
NEW YORK, June 28, 1879. 

ALLAN CAMPBELL, Esq., Commissioner of Public Works 
SIR-According to your instructions a party was organized May 8, 1879, under T. A. Emmet, 

Assistant Engineer, to make the necessary surveys of the Byram river, to ascertain the area of its 
watershed and the practicability of diverting a portion of the waters of same into the Bronx river. 

The surveys have so far progressed that it is assured that the waters of the Byram can be 
•diverted into Bronx watershed. 

After a personal examination of the several routes, locations, and of the water powers on the 
Byram from its sources to Long Island sound, I present herewith an estimate of the amount of 
water to be obtained, cost of diverting same, and also of the cost of the necessary works, etc., to 
obtain the waters of the Bronx and Byram rivers combined, as a further supply for the City of New 
York, and connecting same with the present distribution of Croton water. 

BYRAM RIVER. 

The Byram river has its headwaters in the State of New York, Wampus and Byram ponds form-
ing the headwaters of the two main streams which unite after flowing about five (5) miles (near the 
Connecticut State line), then the river flows through the State of Connecticut to Long Island sound ; 
at Portchester its watershed adjoins that of the Bronx on the west, and the water of same can be  

diverted in the State of New York by means of a tunnel and open cut through the dividing ridge into 
Bear Gutter creek, one of the tributaries of the Bronx river. 

The other practicable means of diverting the water is by way of open cut and tunnel through 
Tamarack Swamp. This route is two-thirds in Connecticut and one-third in New York. The valley of 
the Byram in the State of New York is a good farming country, and is analagous to that of the Croton. 
There are no factories or large towns to pillute the waters of same, and from facts obtained at 
Woolen Mill, at Glenville, it is very soft and pure. 
Water shed of Byram river from its sources to the Connecticut State line..........9.33 square miles. 
Watershed from sources to the best location for a dam I,ioo feet from State line. ..8.66 

EXPOSED WATER SURFACE. 

Byram pond .... .............. 	.............................t6o acres. 
Wampuspond ............................................... 50 
Byram and Wampus rivers ..................................... 75 
Dam and reservoir proposed .................................... 75 

Total ..................................... 36o acres, say o.66 square miles. 
Leaving 8 square miles watershed. 
If Croton watershed of 338 square miles and 
Exposed water surface of 13 square miles. 

325 square miles, will furnish 250,000,000 gallons per day with 
40,000,000,000 gallons of storage water, taking the year 1876 as a basis (the driest year known in the 
Croton basin), the Byram will furnish six million gallons per day, with t,000,000,000 gallons of 
storage water. 

Three of the mills on the river below, some years ago joined together and made a storage reservoir 
of Byram pond by building a dam near the outlet and buying the land adjacent to be overflowed by 
water. Area of the pond (16o acres), and the depth that the water can be drawn (13 feet), it has 
550,000,000 gallons stored in same, and from the best information that can be obtained it will fill 
every year. 

There are seven (7) water and mill rights on the river between the Connecticut State line and 
the sound at Portchester. 

Six (6) of these water and mill rights are situated in the State of Connecticut. 
First Water-right south of Connecticut line ; owner, Anna Sherwood ; mill all gone to 

pieces ; dam most gone ; no pondage ; fall, 12 feet. 
There being no improvements nor any work going on it is a water-right only, and 

	

is worth, say ........................................................... 	$4,000 Co 
Second Water-right below State line ; owner. Ernestine Pickhart and heirs; mill all gone to 

pieces ; dam has been kept in fair repair ; fall, 14 feet. 
There being no mill nor any work in active operation, is worth for water-right, say. 	$5,000 00 

	

Value of dam .............................................................. 	2,500 CO 

	

Total................................................................ 	$7,500 00 

Both of the mills being just below where the water will be diverted, and no other stream 
flowing in the river, all of their water rights must be bought out. 

Third Water-right below State line; owner, Josiah Wilcox ; frame mill in fair order ; dam 
in good order ; running steadily on tool and carriage hardware ; no steam power ; fall, 20 feet 
owns one-fifth interest in Byram pond. 

There being no tributaries coming into the river between this mill and the State line, all of 
his power will have to be replaced. 

Six (6) million gallons of water per day is equal to 2-horse power per foot fall, 20 feet fall, 
equals 4o-horse power. 

	

Engine and boiler house ............................... .................... 	$1,500 00 

	

40-horse power engine and boiler ............................................ 	4,000 00 
Belting and shafting, .. 	 ...... 	..... 	............ 	I,000 00 
4 lbs. coal per hour, per horse power, for t2 hours, and for 300 days, 

equals 288 tons, at $6 .................... ................... $1,728 00 
Engineer and fireman (I man), at $2 per day, 320 days ................ 	640 00 
Oil, waste, etc., at $I per day, 300 days ............................ 	300 00 
Repairs, io per cent of costs ... ............ ..................... 	400 00 

$3,068 00 

	

Total capitalized, at 6 per cent .............................................. 	51,000 00 

	

Total................................ ............................... 	$57,500  Oo  

Fourth Water-right below State line ; owner, - Reynolds ; old grist mill in fair order 
(frame) ; new woolen and felt mill (frame) ; dam in fair order ; a large tributary stream combines 
with the Byram, just above this mill ; good pondage ; no steam power ; mill runs regularly ; fall, 
14 feet ; 6 million gallons per day equals 2-horse power per foot fall, 14 feet fall, equals 28-horse 
power. 

	

Engine and boiler house ................................................. .. 	$1,000 00 

	

28-horse power engine and boiler ............................................. 	2,500 00 
Belting and shafting ..... 	.............................................. 	... 	1,000 00 
4 lbs. coal per hour, per horse power, for I2 hours, for 300 days, equals 

	

202 tons, at $5 ................ ............................. 	$1,010 00 
Engine, etc., at $2 per day, 300 days ............................... 	600 00 
Oil, waste, etc..... 	.......................................... 	200 00 
Repairs, so per cent of cost ....................................... 	250 00 

$2,060 00 

	

Capitalized at 6 per cent .............................................. ..... 	34,000 00 

	

Total................................................ ............... 	$38,500 00 

Fifth Water-right below State line ; owner, W. J. Tingue ; large brick woolen factory; 
good masonry dam ; small pondage ; steam engine and boiler as an auxiliary ; I to-horse power ; runs 
steadily and uses more power than water ; furnishes 6 months in the year ; fall. 3554  feet ; owns 
two-fifths of Byram pond; 6 million gallons per day and 353 feet fall, equals 71-horse power. 

	

Engine and boiler house .................................................... 	$2,500 00 

	

Engine and boiler, 71-horse power ........................................... 	5,000 00 

	

Belting and shafting ....................................................... 	1,000 00 
3% lbs. coal per hour, per horse power, 12 hours, for 300 days, equals 

	

448  tons, at $5 ............................................. 	$2,240 00 
Engineer, etc., at $2.50 per day, 300 days .......................... 	750 00 
Oil, waste, etc .................................................. 	350 00 
Repairs, etc., io per cent of cost ....... .......................... 	500 00 

$3,840 00 

	

Capitalized at six percent ............................... ........ ............ 	64,000 00 

	

Total..................................................... 	$72,500  00 

Sixth Water-right below State line ; owners, Russell, Birdsall & Ward ; large brick bolt works 
in good order ; first-class masonry dam ; no steam power ; runs steadily and has two days' pondage 
fall, 403 feet ; owns two-fifths of Byram Pond ; six million gallons and 40, feet fall equals 
81 horse power. 

	

Engineand boiler house ...................................................... 	$5,000 00 

	

Engine and boiler, 81 horse power ................................. ............ 	6,000 00 

	

Belting and shafting .......................................................... 	1,200 00 
34 lbs. coal per hour, per horse power, 12 hours, 300 days, equals 553  tons, 

	

at $4.75 ...................................................... 	$2,437 00 
Engineer and fireman, at $2.50 per day, 300 days .............. ....... 	750 00 
Oil, waste, etc........ 	..................................... 	400 00 
Repairs, etc., ten per cent. of cost .................................... 	600 00 

$4,187 00 

	

Capitalized at six per cent ....................... .......... .................. 	69,783 00 

	

Total ..................................................... 	$81,983 00 



I,,\M AND RESERVOIR AT KENSICO (45 feet high). 

300 acres of land. at 	....................................... 	$75,000 00 
Former estimate.. O2,49o.0o 4- 25 per cent. for increased height...... 	I15,612 00 

190,612 00 

CONDUIT. 

So.000 lineal feet 4S-inch pipe. 2$,000 ton.. at $3o ..... 	........... $840,000 00 
200 	tons special, 	at 	$5o ......................................... 10,000 00 
Hauling and laying do., at $2 per foot . 	..................... ... 	160 000 oo 
2 48-inch stop-cocks and gearing ................................. 4,000 00 
24 air-cocks and blow-outs, at $too .................. 	............ 2,400 00 
42 acres of land, 33 feet wide, for same, at $500 .................. 2t,000 00 

- 	1,037,400 00 

RESERVOIR AT WILLIAMS' BRIDGE. 
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Seventh Water-right below State line at l'ortchester ; owner, William Greaves ; can run only 
when tide is low ; fall, seven feet ; old frame grist mill in State of New York ; dam in fair order ; 
large pondage ; no steam power ; six million gallons and seven feet fall equals fourteen horse-power. 
Engine and boiler house ............................................ 	......... 	$1,000 00 

	

Engine and boiler, 14 horse power ............ ................................ 	1,500 00 
Belting and shafting ....................... 	.................................. 	500 00 
4 lbs. coal per horse power, per hour, t2 hours, 300 days, equals tot tons, at 

$4 . 	.......................................................... 	$404 00 
Engineer and fireman ............................................... 	500 00 
Oil, waste, etc ........................................ 	............ 	200 00 
Repairs, ten per cent, of cost ........................................ 	150 00 

$1,254 00 

	

Capitalized at six per cent ..................................................... 	20,goo 00 

	

Total.................................................... 	$23,900  00 

Dam across Byram river, about I, too feet north of State line ; 700 feet long ; 15 feet high. 

	

75 acres of land, at S2.5o ..................................................... 	$18,750 00 

	

3,000 cubic yards masonry, at $7 .......... ......... ......................... 	21,000 00 

	

8,000 cubic yards embankment and excavation, at 50 cents ........................ 	4,000 00 

	

Gates, house, etc ............................................................ 	5,000 00 

	

Total.................................................... 	$48,750  00 

Storage capacity, ISo,000,000 gallons. 
Open cut and tunnel from dam (through Tamarack Swamp) to Rye pond, I i,600 feet. 

	

600 cubic yards tunnel excavation, at $6 ........................ ............... 	$3,600 00 
200 cubic yards masonry in tunnel, at $to ........... ....................... 	. 	2,000 00 

	

31,200 cubic yards excavation and embankment, at 5o cents ....................... 	r5,600 00 

	

15,600 cubic yards of masonry, at $5 ............................... ........... 	78,000 00 

	

to acres of land, at 5300-. .................................................... 	3,000 00 

l'otal ............................................... 	.... 	$102,200 00 

Open cut and tunnel through to Bear Gutter Creek-all in New York ; tunnel, 2,600 feet ; open 
cut, 1.200 feet. 
4,333 cubic yards tunnel excavation, 	at $6 ....................................... $25,998 00 
2,166 cubic yards masonry (tunnel) at $to ....................................... 2I,66o 00 
j.30 cubic yards excavation, at 4o cents ........ 	.... .......................... 	2,132 	00 

i,Soo cubic yards masonry, 	at $5 ............................................... 9,000 00 

I,Soo cubic 	yards dry wall, 	at$2.5o ............................................ 4,500 00 

to 	acres 	of 	land, 	at 	5250 ...................................................... 2,500 00 
Cleaning out 	Bear Gutter Creek .................. 	............................. 7,500 00 

	

Total.................................................... 	$73,290  °° 

Storage Reservoir at Byram Pond, owned one-fifth by Joseph Wilcox, two-fiths by W. J. Tingue, 
tW .fifths by Russell, Birdsall & Ward surface area, t6o acres ; can be drawn down thirteen feet ; 
capacity, 550,000,000 gallons ; at $i60 per million gallons, the cost of the new reservoir on Midah 

	

Branch.................................................................... 	$88,000 00 

SUMMARY. 

Dam 	across Bryam river ...................................................... $48,750  00 
Funnel, 	etc., 	to 	Bear Gutter creek . 	........... 	................................ 73,290 00 
Storage Reservoir at Bryam pond .................. ........................ 	88,000 	00 
First War-right in Connecticut................................................. 4,000 00 

Second 	.< 	,. 	......... 	...................................... 7,500  00 
Third 	„ 	., 	...................... 	... ..................... 	57,500 	00 
Fourth 	., 	< 	................ 	.............................. 3 ,500  00 
Fifth 	', 	<< 	................................................ 72,500 00 
Sixth 	<, 	., 	........................... ........ 	........ 	81,983 	00 
.eventh 	.. 	„ 	........ 	...................... ................ 	23,900 	00 

$495,923 00 
Add ten per cent. for engineerieg and contingencies .......................... . . . . 	49,592  00 

Total cost to divert the Byram river, 730,000,000 gallons of stored water.... $545,515  00 

THE BRONX RIVER. 

I 3.33 O .iTe nnii< teaerurl. 
Lxpose,l «ater urface. 

Rye ponds .................................................. 290 acres. 
River, etc ..................................................40 	., 

Reservoir at Kensico...................... ................... 250 
Reservoir at Williams' Bridge ................................. 	t5 	" 

Total ...................................... 595  acres = O.93 square miles. 
Leaving 12.40 square miles. 

Taking Croton river as a basis same as in calculation for the Byram river, 12.40 square miles will 
furnish per day 9,500,000 gallons, and will require 1,52o million gallons of water stored. 

There being no favorable location on the Byram river for storage reservoirs, it will be the 
most economical to increase the storage on the Bronx by raising the dam at the outlet of Rye 
ponds five feet, and the dam on the Bronx near Kensico, ten feet, and the following estimates of 
cost are based on thus increasing the storage on the Bronx, substituting a 48-inch pipe in place of a 
42-inch pipe, so as to carry 16 to 22 million of gallons per day, and also increaing the capacity of 
the reserv oir at Williams' Bridge from 6o to too million gallons. 

DAM AND RESERVOIR AT RYE PONDS, 

loo acre: of land overflowed by dam thirteen feet above present level of 
p„u,is, at $2oo ............................................ 	$20.000 00 

loo cubic yards rock excavation. at 2 .. ......... ............... 	200 00 
4,500 cubic yards excavation and embankments, at 5o cents.......... 	2,250 00 
1,500 cubic yards masonry, at $7 ............................... 	10.500 00 
30 pipes and stop-cocks ......................................... 	1,500 00 
Cleaning out stream between Rye ponds and Kensico ............... 	7,500 00 

$41,950  00 

Capacity, too million gallons. 
Former e,tunatc.. t;o 67 ,000, adz! 30 per cent. for extra size equals . $182,877 00 
20 acres ',f land. at „I,000 ............ ......................... 	20,000 00 

202,877 00 

RECORD. 	 AUGUST 28, 1879- 

CONNECTION WITH CROTON AQUEDUCT. 

4,300  lineal feet 36-inch pipe, 86o tons, at $30 ................ 	.... $25,800 00 
too tons special, at $5o.......... 	................... 	....... 5,000 00 
750  cubic yards rock excavation, at $2 ............................ 1,500 00 
7,000 cubic yards earth excavation, at 30 cents ..................... 2, loo 00 
4,400 lineal feet 36-inch pipe to haul and lay, at $I.5o .............. 6,600 00 
House and connecting with aqueduct .............................. 3,000 00 

¢44,000 00 
Water-rights and substituting steam for water power on Bronx .................... 257,000 00 

Total....................................................$1,773 839 00 
Connecting Williams' Bridge Reservoir with present distribution in the Twenty-third 

and Twenty-fourth Wards- 
g,000 feet 36-inch pipe, 	i,800 tons, at $3o ........................ $54,000 00 
too tons special, 	at $5o ......................................... 5,000 00 
Laying and hauling, at SI.5o per foot ............................ 13.500  00 

72,500 00 
The capacity of the pipes across Manhattan valley and the present construction of the 

gate-houses at each end necessitates, in order to carry this increased volume of 
water, the laying of a new 48-inch pipe across the valley, and rebuilding the 
gate-house. 

ESTIMATED COST. 

12,500 cubic yards earth excavation, at 30 cents .................... $3,750 00 
11,000 cubic yards rock excavation, at $2,50 ...................... 27,500 00 
500 cubic yards brick masonry, at $I2 ........................ 	... 6,000 oo 
2,000 cubic yards rubble and concrete masonry, at $8 ............... 16,000 00 
16o cubic yards cut-stone masonry, at $70 ......................... 11,200 00 
Gates and fixtures 	....................... 	..................... 9.000 00 
Pipes and special castings ........................................ 61,000 oo 
Laying 	pipes ...................... 	. 	................ 	.. 	..... to.000 00 
New houses over gates .............................. 	........... 30.000 00 
Changes at 	Forty-second street .................................. 2, 500 00 
Cleaning up and fencing around 	lots .............................. 7,000 00 
Sewer (3 by 4 feet), from Manhattan street street to One Hundred and 

Thirty-fifth street, 	2,400 feet, 	at $8 .......................... 19,200 00 
----- 203;150 00 

$2,049,489 00 
Add 5 per cent. for engineering and contingencies ............................... 	102,475 00 

Total ................................... 	................$2,151,964 00 

SUMMARY. 

Of the estimates of 1877 and 1879, as to a supply of water from the Bronx river, the estimate of 
1879 includes increased pondage and size of pipe conduit so as to carry the waters of Byram river 
also. 

Estimate, 1877, Estimate, x879. 
Land and dam at Rye ponds .................................. $t6,55o 00 $41,950  00 
Land and dam at 	Kensico ..................................... 152,490 Co 190,612 00 
Land and conduit pipe ........................................ 667,195  00 5,037,400  00 
Reservoirat Williams' Bridge .................................. 154,675 00 202,87 00 
Connection with Croton Aqueduct .............................. 36,825 00 44,E 00 
Water-rights on river ............................ ......... 	... 	90,000 00 257,000 00 

$1,117,735 00 $1,773,839  00 
Ten per cent. for engineering and contingencies .................. 111,774 00 

$t,229,5o9 Co 

Connecting Williams' Bridge Reservoir with the present distribution of the Twenty- 

	

third and Twenty-fourth Wards ........................................ 	72,500 00 
For change of gate-houses and new 48-inch main across Manhattan Valley , .... , 	203,150 00 
Add five per cent. for engineering and contingencies .......................... 	102,475 00 

$2,151,964 00 

BYRAM RIVER. 

Dam across Byram river .... .............................................. 	48,750 00 
Tunnel, etc., to Bear Gutter creek .......................................... 	73,290 00 
Byram pond ............................................................. 	88,000 00 
Water-rights on Byram river ............................................... 	285,883 00 
Add ten per cent. for engineering, etc ....................................... 	49,592 00 

	

Total................................................... 	$2,697,479  00 

SUMMARY. 

Byram river water-rights and powers ........................................ 	$545,515 00 
Pipe, reservoir and connection with aqueduct, and water-rights and 

powers........ ........................................$1,773,839 Co 
Connecting Williams' Bridge Reservoir with present distribution in 

Twenty-third and Twenty-fourth Wards .................... 	72,500 00 
New gates and house and new 48-inch pipe at Manhattan Valley.... 203,150 00 

$2,049,489 00 
Add five per cent for engineering and contingencies ............... 	102,475 CO 

2,151,964 00 

$2,697,479 00  

Total for the Bronx and Byram combined say $2,750,000. 

Under the estimate for the Byram and Bronx rivers combined we will have the following 

STORAGE CAPACITY. 

Byram pond ...................................................... 	550,000,000 gallons. 
Byram Dam and Reservoir ................ ......................... 	180,000,000 	11  
Rye ponds..... 	...... ........................................ 	t,o5o,000,000 	<< 

Kensico Dam and Reservoir ......................................... 	1,620,000,000 
Williams' Bridge Reservoir .......... ............................... 	100,000,000 	14  

Total ............................ ............... 	3,500,000,000 	<< 

Required for 6,000,000 gallons per day from Byram .............. i,000,000,000 gallons storage. 
Required for 9,500,000 gallons per day from Bronx...... 	. 1,520,000,000 " 

Total storage required ................... ... 	2,520,000,000 gallons. 

With the increased storage of 3,500,000,000 gallons it gives an average supply of 20,000,000 
gallons per day. 

Croton watershed and the Cochituate watershed have averaged more than i,000,000 gallons per 
square mile per day for a number of years. 

So that the Byram and Bronx rivers, with a water-shed available of twenty-two square miles, 
should furnish, with the large storage contemplated, easily 20,000,000 gallons per day. 

Respectfully yours, 

G. W. BIRDSALL, 
First Asst Engineer Croton Aqueduct, in Charge of Bureau. 
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Fall of Rain and Snow at White, Plains. 

9873....... 4.6 3.5 1.7 3.1 2.9 0.1 3.7 

9874....... 9.0 4.6 6.a 4.9 5.8 2.0 8.4 

1875....... 2.9 3.4 9.9 20.0 2.6 3.5 11.2 

1876....... 4.5 8.e, 13.6 3.9 2.9 2.9 3.2 

[897....... 6.2 2.0 7.8 3.4 r.■ ,.8 2.2 

L878....... rx.: 3.6 4.5 2.2 4.8 4.4 2.9 

Rain fall on the Byram River, at Wilcox Mill, Three Miles South of the Connecticut State Line. 

IS95..................................................................... 	42.6o inches. 
1876 ..................................................................... 	41.20 	.r 
1897 ..................................................................... 	45.59 	

.. 

1878  ....... 	............................................................. 	48.30 	r, 

Document "H." 

REPORT ON SURVEYS FOR DIVERTING A PORTION OF THE WATERS OF THE HOUSATONIC TO 
THE CROTON BASIN. 

10 GEORGE W. BIRDSALL, First Assistant Engineer in Charge of Croton Bureau 

DEAR SIR-I beg to present herewith my final report on the surveys made by me during the 
past season for the purpose of determining the feasibility of diverting a portion of the waters of the 
Housatonic river to the Croton basin, to the extent of too million gallons daily. 

It was believed that the I Iousatonic river would furnish an inexhaustible supply, and that it 
could be conveyed to the Croton valley at a moderate cost, and thus reinforced the Croton would be 
able to supply the City of New York, although its population should be doubled in number. 

The Housatonic river rises in Berkshire county, Blass. It is formed by the confluence of several 
small streams which unite near Pittsfield, and flow southerly through the State of Connecticut and 
empties into Long Island Sound a short distance east of Bridgeport. As a general rule the Housa-
tonic valley is rugged in the extreme. Near the headwaters the valleys are more open, but on the 
main stream the valley is narrow and the mountain sides steep and rocky. It has a number of falls 
and rapids which make it available for mill purposes. The geological structure of the valley of the 
Housatonic is varied. Near its headwaters limestone and granite are mixed up promiscuously, one 
stream being found to be " hard " and a neighboring one " soft." 

In the State of Connecticut the hills on the east are for the most part limestone, while those on 
the west are of granite formation. I have collected a number of specimens of rock to show this 
rather peculiar characteristic. 

To determine the capability of the river to furnish the required amount of water I made a large 
number of gaugings. A gauge was kept at Kent, from May 22 to November i (see Schedule "N"), 
also one at West Cornwall for the same length of time. I also gauged the river by cross-sections and 
velocity a number of times near Fall's Village. The drainage area, obtained from the best published 
maps, above these several points is as follows : Above Fall's Village, 631 square miles ; above West 
Cornwall, 709 square miles; and above Bull's Bridge, 790 square miles. The results at West Cornwall 
are not considered reliable on account of the leaky condition of the dam, and from the fact that 
during the latter part of the season " flash-boards " were placed upon the dam, over and under 
which the water flowed, rendering the readings of the gauge no index of the amount of water in the 
river. The records at Kent Dam I consider reliable, and the calculation of quantities, as shown by 
them, and the different formulae employed, are found in Schedule " L." 

The average flow during the season may be stated at 300,000,000 gallons daily, and the mini-
mum at 170,000,000 gallons. The value of these waters for domestic purposes will be determined 
by analysis by Professor Chandler, to whom a sample has been sent for that purpose. 

To fix the dimensions of a canal or conduit to convey this large volume of water, and its 
gradients, was a problem of some intricacy. Experience in other similar works induced the adop-
tion of an open canal, trapezoidal in section, with a water area of 8o square feet, and a grade of 
I foot per mile, which it was believed would produce a current of about 2 miles per hour. The 
verification of this result, and the various formulae used, will be found in Schedule " 

A previous study or the topography of this section had induced the belief that the project of 
"tapping" the Housatonic could be successfully accomplished at three points, viz.: near Fall's Vil-
lage, at West Cornwall, and Bull's Bridge. All of these lines would reach the Croton at its 
headwaters near Pawling. To determine which route was the most practicable, and to work out the 
minor details as to choice of ground, heights and distances, etc. ,,was the object of this instrumental 
survey. 

1'he Fall's Village route begins on the Ilousatonic a short distance north'of Fall's Village, and 
immediately south of the dam of the Housatonic Railroad Company. We began our survey for the 
canal at an elevation of 622 feet above tide (which had been previously established by a transfer of 
levels from the Croton river). From the initial point the line follows down the valley of the I-Ious-
tonic river to the valley of Salmon brook, a tributary of the Housatonic river, thence westerly, up 
the valley of Salmon brook, to Limcrock, whence, crossing this stream, it proceeds still westerly 
across the dividing ridge to the headwaters of the Sharon brook of Weebutuck. 

In passing this ridge a tunnel will be required. After a thorough examination, the shortest line 
for this tunnel was found to be 23/i  miles long. 

From the western end of this tunnel, natural watercourses can be used for more than 8 miles 
by expending a comparatively small sum for straightening and widening. This route is then by the 
outlet of Long Pond, so called, to Mudge Pond, and by the outlet of Mudge Pond, called Sharon 
Brook or the Weebutuck, to a point near Leedsville, crossing from the State of Connecticut to the 
State of New York about half-way between Mudge Pond and Leedsville. There the elevation is 
460 feet above tide, and it becomes necessary to leave the stream and construct an artificial channel 
in order to overcome the summit at Pawling. 

The route from here therefore follows the hillsides, with a descending grade of one foot per 
mile. It runs along the westerly side of the valley of the Weebutuck to a point near South 
Amenia, where it was necessary to swing around to the westward and cross \Vassaic creek (which 
here joins the Weebutuck, forming the Ten Mile river) and the Harlem railroad. The profile of 
our line just cast of this crossing shows heavy cutting ; this arises from crossing several high gravel 
knolls which lie at the base of the mountain, dividing the valley of the streams just mentioned, and 
in the triangle formed by their junction. 

The height of our grade above Wassaic creek was 38 feet, and above the Harlem Railroad 15 
feet. 

From this point the line runs down the valley of the Ten Mile and up the Swamp river to 
Pawling, where it joins the headwaters of the Croton. From the crossing of the Harlem Railroad 
near Wassaic to Pawling the line lies to the westward of that road, and varying from a few feet to 
two miles distant from it. For much of this distance it is upon tolerably smooth ground, while 
some very rough hillsides and deep ravines were encountered. Among these I might mention Stone 
Church creek near Dover Plains, a long stretch of almost perpendicular rock, about I% miles south 
of Dover Plains, a deep ravine near the old furnace west of Dover Furnace, and Burton's Brook, 
west of South Dover. 

The distances on this route were as follows: 
Fall's Village to eastern end of tunnel .......................................... 	4.87 miles. 
Tunnel............ ... .. 	. .............................................. 	2.50 	.. 

Western end of tunnel to State line .............................................4.94 	" 
State line to Leedsville ........................ ........... 	 .. 	3.50 	" 
Leedsville to Pawling ........................................................ 	25.32 	<r 

	

Total length of line ................................................. 	41.13 miles. 

	

Bynatural water-courses .............................................. 	8.44 miles. 

	

Byartificial channel .................................................. 	32.69 	.. 

The other routes, viz.: to Bull's Bridge and West Cornwall, are upon the same ground as far 
as Bull's Bridge, where they reach the Housatonic at a distance of about Ii miles from Pawling, 
whence the Cornwall route bears northward along the western slope of the valley of the Hous-
atonic. These routes may therefore be described as one. 

Commencing at a point of the Fall's Village line near Pawling, it crosses to the east side of the 
Swamp river, and continuing for a short distance along this valley it hears still more to the cast-
ward, and crosses the Harlem Railroad seven feet below the track. Thence we proceed in a north-
erly direction, being at times quite near the railroad, to a point near South Dover, whence, turning 
to the east again, the line crosses the dividing ridge between the valleys of the Swamp and Ten 
Mile rivers, and by a deep cutti ng reaches the latter stream at a distance of S. t miles from 
PaMlmg. 

The profile of this portion of the route shows some deep cutting and other heavy work. This 
becomes necessary, because all the streams are flowing northwest into the Swamp river, and in 
following a grade line of one foot per mile, we are continually obliged to bear eastward, crossing 
these ravines diagonally towards the base of the main range of hills. 

The passage of the Ten Mile river is effected by a bridge of i,coo feet in length, and 126.5 feet 
above the stream, thence the line follows down the valley of the Ten Mile to Bull's Bridge, crossing in 
that distanee two wide and deep ravines, the first being 85o feet between grade points and 39.5 feet 
deep at its deepest point, and the second having a span of 700 feet from grade to grade, and 98 feet 
deep at its lowest point. 

In reaching Bull's Bridge two alternate lines were examined. The first was run on the south 
side of the Ten Mile over from South Dover to a point opposite Bull's Bridge, terminating in a small 
reservoir or basin which will receive its supply of water by pumping from a canal to be constructed 
from the head of the falls at Bull's Bridge to and across the Ten Mile river at this point. This line 
is alternate to the line to Bull's Bridge only, for the conveyance of water from the Housatonic by the 
plan of pumping and gravitation combined, and will be spoken of hereafter, and is called the Duell 
Hollow route. 

The second alternate line was run from a point on the north side of the Ten Mile river to and 
around a sheet of water called Ellis Lake, to avoid crossing the two ravines heretofore spoken of. 
This line is alternate to the direct route to Bull's Bridge, as well as the Cornwall route, and is called 
the Ellis Lake route. 

From Bull's Bridge the Cornwall route bears to the northward along the west side of the 
Housatonic valley, being at this point Ito feet above the water. 

The mountain upon which the line is located is extremely steep and rocky, involving great 
expense in building the canal from Bull's Bridge to Kent. 

Near Kent the line crosses the valley of Macedonia brook, a wide and deep ravine, r,7oo feet 
from grade to grade, and 99 feet deep at its lowest point. The nature of the ground from here to 
the end of this line, near West Cornwall, improves as we approach the bottom of the valley, and is 
without any special engineering difficulties. 

The length of this line by the direct route to Bull's Bridge, and thence to West Cornwall, is 26. S 
miles, and the elevation above tide at that point is 462 feet. The proposed dam at this point for 
turning water into the canal is ten feet above average water level, and 467 feet above tide. 

The line of the conduit between Pawling and Bull's Bridge having been fully described as far 
as this high ground above Bull's Bridge, it is only necessary to speak of the means of raising the 
water to this height, whence it may flow by gravity to Pawling. To accomplish this I propose a 
dam at the head of Bull's Falls, eight feet high, thence the water to he led in a canal to pumping 
works at the foot of the hill, whence it can be driven through a force-main to a small basin on the 
heights, connecting svith the canal and tog feet above the level of the water in the dam. By the 
alternate route via Duell Hollow, the water would be taken from the darn at the head of the falls 
and conveyed across the Ten Mile river to pumping works on the south side of that stream, where it 
would be necessary to raise the water t I2 feet to the small reservoir at the end of the canal. This 
route is 14.77 miles long, being about three tiles longer than the direct line to Bull's Bridge, but it 
avoids the expensive bridging of the Ten Mile river and the two ravines spoken of, as the canal 
from the head of the falls can he carried across to the south side of the Ten Mile river, at a height 
of sixty-eight feet above the water, against 126.5 at the upper crossing. 

Of the two plans for the conveyance of the water of the Housatonic by gravity the canal from 
Fall's Village is the longer and more expensive. 

The dam across the Housatonic is less expensive, however, at this point than at either of the 
other points on the river chosen for that purpose. It is to be built upon the rocks at the head of 
the falls, it is five feet high, constructed of solid masonry, with an embankment behind it and an 
apron supported on a stone-filled crib in front. The first serious obstacle is the tunnel near Sharon. 
This cannot be less than two and a half (2.5) miles long, and requires four shafts sunken to the 
grade of the tunnel and varying from 176 feet to 228 feet deep. 

The tunnel once con,tructed, streams flowing southward afford at once a conduit ready made 
which can be rendered available at very little expense to I.eedsville, where an elevation is reached 
which requires an artificial conduit to be constructed to reach the summit at Pawling. At this 
point of divergence it would be necessary to build a clam across the Weebutuck to turn the water 

into the canal. In view of the fact that this is a considerable stream having a drainage area 
about forty square miles, and that the minimum flow of the Housatonic is only 170 million gallons 
per diem, and that the proposed diversion of too million gallons would be most necessary when the 
river is at its lowest stage, and thereby the loss to mill-owners most severely felt, it seems to me 
that a dam at this point sufficiently high to catch the drainage of the Weebutuck would be a valuable 
adjunct to the system, and would greatly relieve the drain on the river during the dry months of 
summer. In fact, it might be worth considering whether the addition of this stream to the Croton 
would not be of sufficient importance to merit attention. Draining as it does about forty square, 
miles, thisamount of territory, nearly equal to the drainage area of Boyd's Corners and Middle Branch 
Reservoirs together, could be added to the Croton ba,iu by a canal of twenty-five miles in length, 
costing not over $t,000,000. 

Between the point of divergence from the Weebutuck and Pawling, the principal structures to 
be erected are, an iron bridge carrying an aqueduct designed to he constructed of the same material, 
over Wassaic creek and the Harlem Railroad, a distance of 400 feet, an arch culvert over Stone 
Church creek near Dover Plains, of thirty feet span, also one of the same span over old Furnace 
creek, near Dover Furnace, and one of twenty-feet span over Burton's Brook. With the exception 
of these iml:ortant works no serious difficulties are met with upon this line. 

Streams, the beds of which are far enough beneath the grade of the canal, are carried under 
it by culverts, and streams above or about the grade are to be allowed to flow into it, a waste weir 
being provided on the opposite side to allow surplus water to pass over. These streams would in 
some degree act as feeders to this canal. 

The nature of the soil is such that it is probable that a large amount of pudclling will he 
required to make the canal water-tight. The cost of constructing the canal by this route is 
estimated at $2,ISS,688.45. 

The items which snake up this sum are enumerated in Schedule "A." 

On the Vest Cornwall route the principal points which require mention are four aqueducts 
across streams and ravines, and the heavy side hill work between Bull's Bridge and Kent. For 
the distance of about four miles northward from Bull's Bridge the grade line of the canal lies upon 
the mountain side, from too to Ito feet above the water, along steep bluffs and perpendicular 
crags. At other points the ground is covered with immense boulders. A canal cannot be con-
structed upon such ground as this without great expense for excavation and retaining walls. 

The plan proposed for the aqueduct crossing the Ten Mile river and other streams and ravines 
is a wrought iron flume or trough, 16 ft. x 6 ft., supported by a truss bridge with spans of loo 
feet each. This bridge in turn is to be supported upon wrought iron trestle piers built upon stone 
foundation. A structure of this sort is believed to be a safe and economical method of carrying 
the canal across these streams. These four aqueducts have an aggregate length of 3,200 feet and, 
exclusive of masonry, are estimated to cost 6352,000, a sum greater than the cost of Sharon 
tunnel. 

The dam at West Cornwall for turning the water into the canal will be ten feet high with an 
overfall of 300 feet in width and an elevation of 467 feet above tide. Like plans for other dams on 
the I-Iousatonic, it is to be built of masonry with a heavy embankment behind it, and a stone 
filled crib supporting an apron in front, and, including gate-houses, gates. etc., is estimated to cost 
about $100,000. The total cost of the canal by this route is estimated at $1,894,209.47, the 
items of which are found in Schedule " B." 

Of the two gravity routes, the Fall's Village line is the longer and the more expensive, there 
being 32.6 miles of canal (inclusive of 2.5 miles tunnel) to build, against 26.8 miles on the other 
route, an excess of nearly six miles. This is partly compensated for by the fact that the line is 
upon solid ground with no large bridges to watch and repair, and with the additional advantage of 
catching the flow of the Weehutuck which I have before alluded to. The question of maintenance 
will probably have the greatest influence in deciding the question as to which of these lines is the 
most feasible. 

In regard to the plan of pumping the water of the Housatonic at Bull's Bridge to the elevation 
of the canal, and the conveyance thence by gravity, the only question to be discussed is the means 
of elevating it to the height of this canal. The clam across the river, the canal leading to the pump 
wells and the necessary machinery form a large part of the expense of this plan. 

To raise this large volume of water by pumps run by water-power, and thus utilize the fall and 
force of the river, would seem to be at once a cheap and available plan for raising the water to the 
required height. Unfortunately the measurement of the flow of the river shows that it could not 
he relied upon to furnish power and at the same time to suffer the loss of ioo,000,000 gallons 
daily. 

It would require 350,000.000 gallons to be used as power with a head of 45 feet to raise 
too 000,000 gallons 109 feet. The river only furnishes this amount at times of high water, whence 
it is plain that the idea of pumping by water-power must he abandoned, and recourse must be had 
to steam. It is estimated that it will require at least five pumps of four feet diameter, with all the 
necessary engines, boilers, etc. 	In addition to this it will require four lines of four-foot pipes for 
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r-t'liEl)L'LE "A.' 

I- ai'l's I illage Line. 

440 	O'.. 	lineal feet of fencing, 	at 25c ............................ 	......... 	... $t 10,170 50 
29 	acres of land, 	at 	5200 .................. 	................ 	. 	.. 	...... 65,800 00 

7.s developed mill powers, at Si ),00d ..... 	...... 	.............. 	...... 185,000 00 
21'4 undeveloped 	11 5,000 1 

5.U4 	cubic yards earth excavation, at 5oc ...... 	............................ 277,682 00 
.............. 20`,544 	 rock excavation, at $t.5o .... 	 ......... 312,816 00 

lto,itt 	 puddle 	lining, 	at 	$I ...................................... IIO,7II 00 

756 	feet of bridge for road crossings, at 51o.......... 	.......... 	.......... 7,560 00 
4t2 	 over Harlem Railroad and «'assatc Creeic, at 	o........... 20,600 00 

44,395 	cubic yards of earth in widening Sharon brook, at 5oc ....... 	.. 	....... 22,t97 50 
75,339 	 `: 	Croton river, 	at 	St ................. 	... 75,339 00 
1,991 	 rock in widening Croton river, at 	53 .............. 	...... 5,973 00 

71,552 	 dry masonry culverts, slope walls, etc., at a, 	............. 214,65o 00 
4,140 	 cement rubble in «-ante weirs, etc., at $6 .................. 24,840 00 

('o5 	 bridge over Harlem Railroad, at $to...... 6,68o co 
20,794 	 cement lining of rock excavation and tunnel, at $6......... 124,764 00 

Dams-Fill's Village and Leea'sville. 

-'s 	cubic yards of cut stone masonry, at $40.. 	.. 	....................... 30,320 00 
I.o_t 	 rubble masonry, 	at 	$eo ............................ 	.... 20,420 00 

42 2 	'4 	dry 	masonry, 	at S5 ........ 	............................ 2, 1 to 00 
1,422 	1; 	earth excavation of foundation, $i ........................ 1,422 00 
1,05; 	 rock excavation of foundation, at $to ...... 	.............. 10,550 00 

4,704 	 embankment back of dams, at 	5oe ....................... 2,352 00 
I,t99 square yards paving back of dams, at $1.50 .......... 	............ 	.... 1,798 50 

55,482 	feet timber in apron, at $40 per 	M ........................ 	........... 739 28 
Gate-houses, gates, 	hoisting-gear, etc ................................. 20,000 00 

47 ,5ss 	cubic yards in tunnel and shafts, at $7 . ................... 	............ 335,216 00 

$1,989,716 78 
For engineering and contingencies add to per cent 	............... 	..... tgS,97 167 

1„t::!... 	 ................................. $2,r88,o88 45 
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f, 1-c mains. The cost of these works is estimated at $787,OoO, and the daily expense of running 
the same at $1,000, which capitalized represents a stun of over $5,000,000. 

The total cost of the canal by this route and plan is stated in Schedule " C" at $1,890,009.95. 
If the route via Duell Hollow were selected the cost, the items of which appear in Schedule 

" I)," would he St,67I, t50.94. 
Che Ellis Lake route, so called, is estimated to cost, as appears in Schedule " E," 

Si. 762,852.06. 
By inspection of Schedule " F," we find that if this altercate line via Ellis Lake were applied 

to the West Cornwall route, the cost of that line would be SI,796,872.99. 
Although the first cost of constructing the line to Bull's Bridge and erecting the necessary 

pmu)„ and ,machinery is smaller than either of the gravity routes, yet the great cost of maintaining 
tl,e<e NN orks as compared wit li the small cost of keeping a canal in repair, naturally suggests that one 
or the other of the gravity routes be selected as the most feasible. 

All the lines for the proposed canal reach the east branch of the Croton at Pawling, where it 
takes its rise. For many miles it is a very small stream, and to devise a plan for enabling it to carry 
one hundred million gallons in addition to its present volume without overflow was another object of 
my survey. 

A careful examination of this stream from the neighborhood of Brewsters to Pawling showed 
that it would be necessary to remove boulders and cut out certain reefs of rock and dredge the bottom 
of inud and hardpan and straighten its serpentine channels in many places. 

The estimated cost of this work is $81,312. 
I submit herewith a profile of the several lines and numerous maps showing the location of these 

lives and the topography of the adjoining country, also plans of dams, bridges, and culverts. 
I also submit a statement of the mills and mill-powers on the Housatonic river, from Fall's Vil-

la-;e southward to its mouth, all of which would be more or less affected by the diversion of the waters 
of that stream. 

I'iie amount of damage sustained by each is stated in accordance with awards of damages on 
other streams made under similar circumstances. 

All of which is respectfully submitted. 
HORACE LOOMIS, 

Assistant Engineer Department Public Works. 
Dated New York, April 2, IS79. 

-,CIIEDULE "B." 

Cornwall Line (direct). 
Quantities. 

2t5 acres of land, at S200 ............... 	............................... 
5.8 developed mill powers, at 5io,000 . .................................. 
2.4 undeveloped mill powers, at $5,000 ............. ..................... 

408,393 cubic yards of earth excavation, at 5oc .............................. . 

	

130,967 	'° 	rock excavation, at 	I.5o ............................... 

	

95,969 	" 	borrowed embankment, at 5oc ................. .... .... 

	

100,960 	 puddle lining, at Si .................................... 
2S4,000 lineal feet of fencing, at 25c ......................................... . 

	

4,278 	 new road, at Sio,000 per mile .............. ............. 
41,4,4 cubic yards of dry masonry, culverts, slope walls, etc., at $3 ............. 

	

2,167 	'° 	cement masonry, waste weirs, etc., at 6 ........ ......... 

	

9,467 	" 	 abutments of bridges, at $to ............ . 

	

22,107 	'• 	 •' 	lining of rock excavation, at $6........... 

Dann at West Cornwall. 

g19 cubic yards of cut stone ina .,nry, at $40 ..... ....... .. . ........... 

	

t,957 	'' 	rubble masonry, at $2o ........... . .............. .... 

	

744 	 dry masonry, at Sc...... ........................... ...  

	

2,168 	'4 	earth excavation of foundation, at Sr ..................... 

	

773 	'' 	gravel and boulders in river, at S5 ... .................  

	

2,778 	 embankment back of dam, at 5oc ........................ 
1,667 square yards of paving back of dam, at $I.5o .......................... 

19,860 feet of timber in apron, at Soo per \I ................................ 
Gates, gate-houses, and hoisting-gear.. 	..................... .. 

3.200 lineal feet of bridge over Ten Mile and other rivers, at $Ito .............. 

	

64S 	'' 	°' 	for road crossings, at Sio.. 	 .............. . 
75,339 cubic yards of earth excavation, strengthening Croton, at $I .............. 

	

1,991 	 rock excavation, strengthening Croton, at 53 .............. 

For engineering and contingencies add 15 per cent ...................... 

49,965 cubic yards of puddle lining, at $t 	... 
" 	 foundation 

	

.................. . ..... 	$49,965 	no 
at 	 4,84u 50 walls, etc., 	75c ............... 6,454 	 excavation, 	 u 

4,278 lineal feet of new road, at $to,000 per t tilc 	....................... 	. 	.... 	8, toe 	27 
400 	'. 	road bridges, at 	$to ............ ........ 	............... 	4,000 	00 

4, io6 cubic yards of dry masonry, culverts, sI e walls, etc., at $3 ............. 	12,318 	no 

1,169 	" 	cement rubble in waste eirs, 	etc., 	at $6 .................. 	7,014 	00 
6,569 	 masonry in abutments an piers, at 	$to ................... 	65,690 	00 
4,617 	 cement lining of rock excavation, at 	$6 ................... 	27,702 	00 

75,339 	0 	earth excavation, witlenii g Croton river, at $1 ............. 	75,339 00 
1,991 	" 	rock excavation, widenin , Croton river, at $3 .............. 	5,973 00 
2,000 lineal feet of bridge over Ten Mile rivcrk etc., 	at $t to .................... 	220,000 	00 

118,332 	
'' 	fencing, at 25c......... ............ 	29,58:1 	no 

814 	cubic yards of cut-stone masonry, at $4~)............ ................... 32,56o 00 
1,144 	'° 	rubble masonry, at 820.1 .... 	.................... 	..... 22,880 00 

955 	 dry 	masonry, 	at $5 	.....~ ............................... 4,775 00 
789 	" 	earth excavation of foun 	ation, at $i ..................... 789 00 
96 	 rock excavation, on shor,  , at 	$3 ......................... 2,688 no 

788 	<< 	 11 	 in 	river, at $to . 	....................... 7,880 00 

2,092 	 earth embankment back Of dam, at 5oc ................... 1,046 00 
2,025 00 I,350 square yards of paving back of dam, a~er..$150 .......................... 

17,740 feet of timber in apron of dani, at $40(Cr 	1 ..... 	..................... 7og 60 
Gate-houses, gates, and 	hoisting-gear. 	............................. ro,oco 00 

RCe71r2 ). 

192 	cubic yards of earth excavation, at 5oc . .............................. g6 oo 

192 	 rock excavation, at 	$I.5cj ................................ 288 no 

17,699 	'' 	embankment, 	at 5oc 	.......... 	........................ 8,849 50 
2,131 	" 	pudtlle lining, 	at S1 .................................... 2,ISI 00 

00 4,192 	square yards o 	paving slopes, at $1.50 	....... 	....................... 6,288 
176 cubic yards of cement masonry, inlet o 	pipes, at $10 .................... I,76o 00 

5 	sets of pumping engines, pumps, etc., 	t SIoo,000 ....... 	....... 	...... 500,Oo0 00 
Pumping 	houses........... 	...... 	............................... 100,000 00 

4 	lines of 4-feet pipes, 	force mains ...... 	.......... 	.................... 187,500 00 
13,631 	cubic yards of earth excavation for pipe, at 	5oc ........................ 6,815 50 
I3,63t 	" 	rock excavation for pipe , at $1.50 ....... 	............... 20,446 51) 

$1,718,190 
For engineering and contingencies add to per cent...................... 171,819 oS 

Total....................... E.............. 	......I......... 	$I,89o,oc9 95 

SCHEIIIULE " D." 

Bull's Bridge Li to (via Duell !!epic e). 
Quantities. 

1i9 	acres of land, 	at $200 .................... .......................... 	$23,800 	0o 
4.4 developed mill power, at $io,000 ..... ............................... 	44,E 	00 
2.4 undeveloped mill power, at $5,000 .... ......... 	.......... 	.......... 	12,000 	cx. 

167,220 cubic yards of earth excavation, at 5oc ................................ 	83,610 	00 

57,971 	 rock excavation, at 51.5 95 	5 
71,161 	'° 	borrowed embankment, t 50C .......................... 	35,580 	50 
60,505 	 puddle lining, at $I ....... ........................... . 	60,505 	OD 

3,278 lineal feet of new road, at Sto,coo per mile ... 	........................ 	6,208 	3 
468 	°' 	bridges for road crossings,, at 5to ............ 	............. 	4,680 	uo 

157,584 	 fencing, at 25c ........... ............................... 	39,390 	00 

75,339 cubic yards of earth excavation, straightening Croton river, at $t..........75,339 00 
I,99t 	 rock excavation, straighh ening Croton river, at $3.......... 	5,973 co 

s 1,821 	 dry masonry culverts, sl )pc walls, etc., at $3 .............. 	35,463 	no 
976 	°' 	cement rubble in waste veirs, etc., at $6.................. 	5,856 	no 

5,314 	°' 	 arch b idge over Ten Mile river, at $6..... 	31,884 00 

755 	 cut stone to arch bridge over 'I en Mile river, at $to ........ 	7,550 00 
7,072 	 rubble masonry, lining ock excavation, at $6 .............. 	42,432 00 

814 cubic yards of cut stone masonry, at $ o ............................... 32,560 00 
1144 	'° 	rubble masonry, at $20 .. ............................... 22,880 0o 

925 	 dry masonry, at $5 ...... ............................... 4,625 00 

789 	 earth excavation, for fo 79 ndation, 	at $I ................. . .. 9 00 
8g6 	 rock excavation, on shoe 

~~ 	 in 
foundation, at $3 ................ 

, 	at 	$10 ......................... 
2,688 oo 

00 7,880 

	

788 	 rive 

	

2,092 	 embankment back of d tn, 	at 	5oc ........................ 1,046 00 
t,350 square yards of paving back of clam, a $1.50 	.......................... 2,025 00 

17,740 feet of timber in apron, at $4o per 1I ... ............................... 709 6o 
Gates, gate-houses, hoisting-gear, etc . ............................. 	.. 10,000 0o 
Reservoir-Pumps, pump-houses, force- mains .......................... 832,792 20 

$1,519,228 13 
For engineering and contingencies ad so percent ............... 	.. 	... 151,922 81 

Total...................... ................................ $1,671,150 94 

SCHEDULE ""E." 

Bull's Bridge ine (via Ellis Lake). 
Quantities. 

I13 acres of land, at $2oo .... 	......... 	....... 	.....I.................. 
4.4 developed mill power, at $10,000 .... ................................ 
2.4 undeveloped mill power, at $5,000 .................................... 

t87,132 cubic yards ofearth excavation, at5....................................... 

	

32,249 	" 	rock excavation, at Sr. 	..... ........................ 

	

64,408 	 borrowed embankmet 5ec ........................... 

	

6o,2t8 	~~ 	puddle lining, at SI ............................... 
t,o28 lineal feet ofbridge over the Ten Miver, at $i lo ........ ............ 

	

468 	'' 	°' 	for road crossing$Io ............................ 

	

149,732 	
„ fencing, at 25c .......... 	.... 	.................. 

75,339 cubic yards of earth excavation, straening Croton river, at $t ......... 

	

1,991 	'° 	rock excavation, straining Croton river, at $3.......... 

	

14,356 	 dry masonry, culvertpe walls, etc, at $3 .............. 

	

2,327 	 cement rubble, wasters, etc., at $6 .................... 

	

3,748 	°' 	 n abunts and piers of bridges........... 

	

2,523 	 earth excavation for fation, at 5oc ................... 

	

6,56o 	°° 	cement lining ofrockavation, at $6 ................... 

	

Quantities in dam same as Schedule 	" ............... 	... 	. 
Reservoir-Pumps, pump-houses, fmains, etc., same as Schedule "C" 

$43,0 00 
58,000 00 
I2,000 00 

204,196 50 
196,450 50 
47,984 50 
500,960 00 
71,000 00 
8,102 27 

124,482 00 
13,002 00 

94,670 00 
133,182 00 

36,7600 
39,120 00 
3,720 00 
2,168 00 
3,665 00 
1,389 00 
2,500 50 
794 40 

10,000 00 
352,000 00 

6,48o no 
75,339 00 
5,973 00 

$1,647,t38 67 
247,070 80 

$22,600 00 

44,000 00 
12,000 00 

93,5G6 oo 
48,373 50 
32,204 co 
60,218 no 
113,080 00 

4,680 00 
37,433 00 
75,339 00 
5,973 00 

43,068 00 
13,962 00 
37,480 00 
1,261 50 

39,360 oo 
85,202 6o 

832,792 20 

Jur 

Am 

	

Total. .................... ... .............. ........ .... 	$5,894,209 47 

hCHEDULE "C." 

Bull's Bridge Line (direct). 
Quantities. 

	

too acres of land, at $200 ....... ....................................... 	$20000 Co 

	

4.4 developed mill power, at $io,000 ................. ................... 	44,000 00 

	

2.4 undeveloped mill power, at $5,000 ............. ...................... 	12,000 00 

	

240,654 cubic yards of earth excavation, at 50C ............................... 	120,327 00 

	

23,942 	 rock exca'~ation, at $1.50 ...............• 	..... 	35, 13 Oo 

	

II1,794 	°° 	borrowed embankment, at 50c  50e.........................55,897 

$1,602,592 80 

	

For engineering and contingencies ad  Io per cent ... .................. 	16o,259 28 

Total .............. 	...................... 	................. 	$1,762,852 08 

SCH•.DULE «F." 

West Cornwall Line (via Ellis Lake). 

236 acres of land, at $zoo.. .. ..,. 	 $47,200 00 
5.8 developed mill power, at $Io,000 ... ...................... 	........ 	58,000 00 
2.4 undeveloped mill power, at $5,000.. ...... 	 ............ . 	12,000 00 

July 

Ma' 

Ma; 



88.5r (r -.03) 

v (Z) -hv - log (I + 1.
6 1 -.084 (ri-.03) 2.065 	107,049,600 

/ 

V= (n4 X r X i 	 1.544 	8u,040,96o 

v= (8975.43 r i 4 .oJI589) *-.1089 ............. 2 158 

v=(10567.8ri+2.67)1-1.64 ................. 1.311 

v�(to6o7.o2ri+.0556)L2.36 ................. 2.236 

V=(8976.5 i r+ •o[2) +-.log .................. 2.[57 

V140 (r:) -ti. (r i)} ......................i 2.42 

151,870,720 

67,962.240 

[15,914,240 

I [ [.8[3.8So 

I25, 452, Soo 

Du Briat ... . 

Fanning..... 

Eytilwine... 

Girard ...... 

Prony....... 

D' Aubuisson 

Neville...... 

3 
p°, 

v o 
o V 	li o [; REMARKS. 

v 
0 

Pq 
- 

~3y 
o 

A mill power estimated at 30 cubic feet of water 
per second for 24 hours with 25/ head. 
Developed, valued at............ $1O.000 
Undeveloped, 	 5,000 

2,500 4.4 $44,00o Power owned by Housatonic Water Co. ; 2,500 
1 	horse power claimed ; in mills now use one. 

half this power. 

r6o Blast Furnace 	 in 2.4 22,000 ; power not now 	use. 

05 ... ....... Blast Furnace. 

zo i .... ...... 

40 
ro 

100 

50 

8o 

.... 	...... 	Grist Mill. 

r.4 	14,000 Saw Mill (not in use). 

2.0 	20,000 Shear Works use r5o inches of water in each 
wheel. 

19 	95,000  Water Power Company ; canal not in use and 
no mills upon it. 

Housatonic Railroad Company's Repair Shop 
' located above the proposed dam at Fall's 

Village. 

rc85,0o0 

o ' 
.e 

LOCATION. 0 

	

ri 	a 	o 

	

Y 	 C 	 N 

Birmingham .... 22 Turbine ... ... 

Bull's Bridge.... .ca Turbine ... 6' ror' 

Kent........... 7 Undershot.. ,8x9 

" 	......... 	7 	Flutter ..... 	6" 

" .......... 8 Turbi
4 

Turbines .. 	4' 
„ 	.......... 	7 	Snail ....... 3' 6" 

West Cornwall.. I zo I Turb nes .. 	31 

	

Fall's Village..,. 99 	... ..... 

z 
" 	.... r3 Parker..... .... 

r 
„ 	....; 

 

	

23 	Turbine ... .... 
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482,134 	cubic yards of earth excavation, at 	5oc ....................... 	........ 
rock excavation, at $t.5o 

	

...................... 	..I..... 
$241,067 00 
200,653 133,769 

91,357 " 	borrowed embankment, at 5oc ........................... 
50 

45,678 50 
111,213 I' 	puddle 	lining;, 	at 	$I. 	..... 	.. 	... 	... 	.. 	....... 	. 111,213 00 

2,232 lineal feet of bridge over 'l'en Mile river and Macedonia creek, at $t to..... 245,520 00 
720 " 	 " 	road crossing, at 	$to .... 	..................... 7,200 00 

3,668 new road, at 	$10,000 per mile ................ 	........... 6,947 00 
31f,400 « 	fencing, 	at 	25C ..................... 	............... 	.... 77,850 00 

75,339 cubic yards of earth excavation, widening Croton river, at $i t SI,312 00 1,991 ' 	' 	' 	' 	' 	' 	' 	' 	' " 	rock excavation, widening Croton river, at $3 
54,649 " 	dry masonry, culverts, slope walls, etc., at $3 ............. 163,947 00 
3,886 " 	cement rubble in waste weirs, etc., at $6 .................. 23,316 00 
6,646 '° 	abutments and piers of bridges, at $to..... 66,460 00 

24,140 4' 	cement lining of rock excavation, at $6 ................... 144,840 00 
"B 	.............................. Quantities in dam same as Schedule 100,316 go 

$1,633,520 90 
Add for engineering and contingencies 	to per cent ...................... [63,352 09 

SCHEDULE "M. , ' 

Calculations by l'arIoui Formuhe of Velocity and Corresponaie /'7,m, o/ 11 irtrr In /i•orored Canal, 

A 

5 	ova 

Area=s=8o sq. ft. 

C = Wet perimeter= 26.526 feet. 
s 	 2 m 
c=3.015 z=5280 h=I i=

5280 
'v m=64.87. 

Total .......................... 	.... 	...................... 	$[,796,872 00 
AUTHORITY. 

VELOCITY I 	GALLONS IN FORMULA, 	 IN FEET 	24 HOURS. PER SECOND. 

SCHEDULE "K." 

Record of Water Power on the Housatonic River, Birmingham to Fairs Village. 

Leslie ....... v= 	i 	.......... 	........... 	.......... 	.... 2.359 123,845,760 

h 

k s' Pole........ v = 	10000 	-1 c ) 	............................... ( 2.389 123, 845, 76o 

Beardmore... v = loo 	}/r i .............................. ..... 2.389 123,845,760 

Darcy & Bazin 
( 	Io00 X i 	l 

O = r l 	08 	r + 	! 	........... .............I 534 	3 5 1.682 87,594,880  

M. IIcrgen.. . 
r 

0 =4.39 	V'r X 	(i)s ............................' [ 829 94,815,360 

SCHEDULE "N." 

Table of Rain Fail and Gauge on Dam at Kent-D: J1/1 ./ 11 rt, r at t;,zu e an 

MAY. 
Rain Fall during month, 1.24 inches. 

I  2 3 4 
i 

l5 	6 
I 

7 	8 19 
III 

ro r,rr Ixh3l4 25 r6 r71 r8- I9zo2r 22 	23 24 25 a6 27 	28 1 29 30 3! 

.. .. .. .. 

i 

.. 	.. ...... .. 	.. .. 	...... .. ..I.... 	.. 27%l14Ne =3411 Iz% II Ir3§ILI%Iro3% IO 24 

SCHEDULE "L." 

Calculations of Flow of (Vater in ffousatonic River-Data taken at Kent Dam. 

DATE. 	I 	 FORMULA. 	 GALLONS tN 
z4 Hovas. 

- - 	- --- --- 	- 	- 

May 22d to August 21st. 
-- --- - - 	- 	 - 	- 

Trautwine q = L X H X V X C (taking dam in sections). 

.TONE. 
Rain Fall during Month, 2.87 inches. 328,548,960 

 I 	34 	5 	6 	8 	to 	rr ' Iz 	23 	t4 	r 5 	26 i 2 7l 	8 	t9 	zo ZI I zz1 23 	24 	z5z6 27liz8 	29 	30 Trautwi 	p= 	X H X V X C (using total length and 
average head 	

. 

j 
 

Eytilwine qI=3,4 L%/I3" ........................ 
_  

350,4851823 	

--- -
_ 	 {I'I 

143 r3 	err ro 203/4,i10510 10,r7Fr75 162 r5% r4% rz%Irr% rrllo 9%,9~9%e 	9.9 	,ra 	~tz?.i rzlrr rr t3 125 	rr 

373,299,840 	 _ 

Francis cp = 3,01208 L / H 3 ....................... 

Francis 4J = 3,o1208 L X H I G B ..................... 

331,052,533 	 Rain Fall during Month, 4.40 inches. 

328,916,074 
r 

j 
z 	3 	q 	5 6 	7 8 	g to 	rr 	rz 	23 04 	05 00 1718 191 zo 22 zz 	03 	24 	25 	z6 	o' 	z8 29 30 	32 

Sept. 6th to Nov. 	[st... Trautwine cy=L X 11 X V X C (taking dam in sections) 

Trautwineera e hea=L X H X V X C (using total length and 
average 

306,737,280 1- 
9 

- -'- 
8 	8' 8 i 25 8%' 8 

- 
7 	6rz 

-'- -,- 
8 	83 	8y 9 

- - - 
9%18 7 

-- 
7'~ 7 	77 

- 
6 

-,-' 	- -i- 
6% St/.Syll S 	off, 	6 	6 631 

- -  
65b 	7X 

289 554,695 
AUGUST. 

Eytilwine cp= 3,4 L V/Hg ......................... • 298,358,640 Rain Fall during Month, z.o6 inches. 

r~=3 	 8 .... 	...... 

t 

4, 3 
4 5 	i 6 I 	7 8 I 	q 4 r9 I ao z 	a 	z 	a6 

 
zz~ 3I 	4I 5- x7 ;1 Z8 29 !3o~3r 
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May 22d to June [ 7th.. Trautwine cp = L X H 	1 V '' C (by sections).......... 531, 507,280 
Observer of Rain Fall, Miss M. E. Lyman. 

May 22d to Nov. 1st... Average by five methods above ..................... 320 269,471 Keeper of Gauge on Dam, Benjamin Benedict.  
August srst to September 6th, no readings of Gauge taken on account of repairs to Dam. 

- -----  Length of Dam, 284.5 feet. 
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Document "I." 
To (,E 	l W. U1RI)Sn1L, First Assistant F.,rineer in Charge of Croton Aqueduct Bureau: 

I)r: 	K- Iiaving Lletermtned. by gauging and other measurements, the quantity of water to 
be obtained from the I Iousatonic, it was quite as necessaray to determine its quality, and thereby 
its value for domestic and other uses to which it would be put as a part of the water supply of New 
York. 

A sample of its waters, taken from Fall's Village, was submitted to Prof. Chandler for 
analysis. The results, accompanied by an analysis of Croton water by way of comparison are as 
follows—One U. S. gallon, of 231 cubic inches, contains : 

Housatonic. 	 Croton. 

Chloride of sodium ...................................... 0.2019 grains. 	0.284 grains. 
Sulphate of potash ........................................ o.1300 	" 	0.205 

.. 	soda ......................................... 0.1842 	" 	0.024 	.. 
14 	lime .......................................... 0.0489 	„ 	0.024 	•' 

Carbonate of little ........................................ 3.0362 	" 	1.693 
', 	magnesia .................................... 1.5430 	" 	0.935 

Alumnia and oxide of iron ............ .................... o.oS16 	0.058 	" 
Silica ........ 	.......................................... 0.5540 	" 

	0.222 
Organic and volatile matter ................... 	...... o.5832 	" 	0.874 

	

Total solids .......................... 6.3630 	" 	4.324 	" 
Hardness ................................................ 	3.6 degrees. 	2.5 degrees. 

Housatonic. 	 Croton. 

	

Parts in ,,000,000. 	Parts in ,.000,000. 

Free ammonia .................................... ...... 	0.0210 	0.0700 
Allumenoi(l ammonia ..................................... 	0.0674 	0.2450 

This analysis shows that the water of this river compares favorably with that of the Croton, 
the Iludson, and many other streams which have been used to supply cities and towns. 

It possesses only one degree of hardness more than the Croton—about the same as the Hudson 
— and can in no wise be called -'hard,' as water does not reach that state until it contains at least 
seven degrees of hardness. 

In addition to this analysis it was thought best to make an examination of the stream above 
the point at which it was proposed to divert its waters, and note any sources of pollution which 
might be found to exist, in the way of refuse from manufactories, sewage of towns, or other 
causes. 

In the State of Connecticut there is no manufacturing or other causes of impurity to the river, 
and at Fall's Village, the most northerly point selected for diverting the water, there were no im-
purities in it apparent to the touch, taste. or smell. 

At Great Barrington, in the State of Massachusetts, seventeen miles north of Fall's \ illage, I 
found the first manufactory on the river, a woolen mill, and from this point to the headwaters 
mills and manufactories are found at short intervals, there being fifty--one in all. They are priuci-
hally woolen, paper, and cotton mills, and they use the water in the various operations carried on 
in them, and discharge their waste matter into the river. The apparent effect did not extend 
beyond one and one-half to two miles below each mill, and in many cases only a few yards. The 
uiance in which a rapid stream will clarify itself is variously stated by good authority to be from 
tot,) to ten miles. 

Dr. II. Letheby, a distinguished London physician, states " That sewage (the most dangerous 
pollution) when it is mixed with twenty times its volume of running water, and has flowed a tlis. 
t:)n~c of ten or twelve miles. is ab-olutely destroyed ; the agents of destruction being infusorial 
a,iimals, aquatic plants and fish, and chemical oxidation." 

In regard to the effect upon streams of the refuse of manufactories, gas-works, etc., I take the 
lit,crty of quoting the language of Dr. Chandler, the distinguished chemist, and President of the 
Laid of Health of this city-, who ha kindly furnished the foregoing analysis of Housatonic water. 
I). his report upon " sanitary chemistry of waters," he says 

" It is often suggested that the waters of our rivers are liable to become polluted to a danger-
uus degree by refuse chemicals from paper factories, woolen mills. print works, and chemical 
« ,r'ks, \Vhile this may undoubtedly he true in some densely populated portions of England, where 
the factories are numerous and the streams very small, I do not think that for wears to come this 
s -.trce of pollution need be feared in this country. Our rivers are too large and our factories too 
m.tcl scattered ; and the importance of turning all waste products to account is made imperatively 
necessary by the sharp competition which prevails among manufacturers. This latter point is well 
dlu-trated by our gas companies, who now derive an important revenue from the sale of their coal-
t.ir and ammonia water, offensive products which they formerly allowed to run to waste. The waste 
prIucts of our most important industries are entirely harmless when diluted with large volumes 

`pater. They consist chiefly of sulphuric and hydro-chloric acids. lime, potash, soda, iron, and 
alumnia. salts, chloride of lime, exhausted dye-woods, and soap-suds used in scouring wool. 

" The most powerful form. when mingled, harmless salts, carbonates, sulphates, and chlorides, 
ox'.iich are normal constituents of all river waters. The action of many of these products, if 
al preciable at all, will be to purify the waters, by oxidizing or precipitating the matter derived from 
sc,v ade." 

It is therefore plain that no defilement can result to the waters of the Housatonic at Fall's 
\- illage from factory or other refuse discharged into the river at a point at least seventeen miles 
di-tant. The result of the analysis is abundant proof of this. If we consider that from this point 
the water is designed to be carried forty-one miles in an open canal, and thence thirty-five miles by 
the Croton river before it reaches the aqueduct, there can be no doubt that the water of this river 
will be a valuable addition to the Croton, and eminently fit to form part of the water supply of 
- ew York. 

All ,f which is respectfully submitted. 
HORACE LOOMIS, 

Assistant Engineer, Department Public Works. 
Dated - ew 1-ork, ,Aril 2t, 1879. 

Document " 

155 CONGRESS STREET, BROOKLYN, August I, 1878. 

JOHN C. CAMPBELL, Esq., Chid Engineer Croton Aqueduct: 

SIR—I had the honor to receive from you a communication of date June I nth, requesting me 
'' to examine the present system of distribution of the Croton water, in reference to changing 
the plan, by dividing the city into separate districts, to be supplied by independent mains, and espe-
cially in reference to supplying the district south of Houston street, with a view to restoring the 
pressure in the lower wards to what it was when the Croton water was first introduced, and to report 
upon the same," 

The system of distribution in this city is unexceptionally intricate, rendered so measurably by the 
divided responsibility in the earlier years of the administration of the Water Department, for the 
location and dimensions of pipes ; and no experiments or observations which we are able to make on 
the supply main.,, within a reasonable time, can indicate more than the transient and varying pres. 
sure which the service pipes are undergoing at all times, and which, to be of any benefit towards in-
dicating the sources of existing troubles of water supply, or their remedy, should have been under-
taken some years ago, and continued at intervals, and extended over the various levels of the territory 
supplied by water, and recorded for comparison whenever the question of new mains came up for 
consideration. Nor is there any reliable formula for calculating the service head at all times in 
different parts of the city, owing to the complicated and irregular action going on within the pipes, 
from the continued accidents of location, construction, and operation, and almost wholly removed 
from direct observation, hence their determination must be almost entirely a matter of judgment 
merely. 

Failing the requisite data therefore, I have refrained from attempting anything like an analysis 
of the movement of the water in your pipes, either as it now is, or what I would suggest it should 
be ; that may well be left to matuuer study in your own office ; but I have after a careful examina-
tion of the locality, and a consideration of all the data in my possession, given my opinion in gene-
ral of the present needs of your water service, confining myself to the spirit of your instructions, 
and beg leave to submit the following : 

In reference to restoring the lost head in the lower part of the city, I would state that un-
doubtedly the same pressure could be had now in the lower wards as formerly, when the circum- 
stances attending the use of the water—in that district rendered similar to what it then was—and 
were no paramount objections from other and rival interests existing thereto, we will endeavor to 
show the circumstances governing the pressure there in 1842, by the aid offered by the meagre re-
ports of the Water Department of that date ; precision in this is not attainable, but is of little con-
sequence, as experiments made in later years on the mains then in use furnish us with all the gen-
eral information requisite for our present purpose. 

It is unavoidable that reference should be had in explaining the present condition of things to 
what was anticipated they would be at this time, when the works were first opened for use, and in 
view of which it was believed that ample provision had been made. No apology, therefore, is 
needed for the introduction of many facts and figures of an old date, and with which you are very 
familiar. 

Iii the semi-annual report of the Water Commissioners made to the Board of Aldermen, Jan-
uary, 1838, the Chief Engineer Mr. John B. Jervis, in his report of December, 1837, explains the 
characteristics of the work then in progress, and its dimensions as designed : " Capacity of Receiv-
ing Reservoir, 15o million gallons; top water level, i i9 feet above mean tide ; Distributing Reser-
voir, 20 million gallons, top water t 15 feet ; three lines of 36-inch pipe mains, projected between 
the reservoirs, distance apart, 10,710 feet, and two of the lines laid really for operation. The popu-
lation below Fourteenth street estimated at 300,000, and the same density of settlement extending 
to One Hundred and Sixth street, estimated as giving a population of 1,250,000 which, with the 
liberal provision of 30 gallons per head, it was estimated would require 37,500,000 gallons daily. 
Flow of the Croton (with the storage of the lake) estimated at 35,000,000 daily ; any further 
amount of water needed could be had by storage on the Croton river shed. The full capacity of 
the aqueduct (inferred from data given at about 6o,000,000), it was estimated, would be reached 
in 6o years (A. 1). I oo), and that 700,000 people would ultimately derive their supply of water 
from the Distributing Reservoir." 

The water was introduced into the city in 1842, when the supply was confined to the discharge 
from two 36-inch mains from the Distributing Reservoir, with, we may presume, a full head. 

In 1855 these two pipes were experimented on and found to deliver (see report on the position 
of the Prospect Hill Engine-house, Brooklyn, by I. P. Kirkwood) 191 2 millions gallons in 24 
hours. The pipes had been laid without protection, and had become much tuberculated ; this and 
the increased head during the earlier years, justifies the opinion that in 1842 these mains could dis-
charge below Fourteenth street over 21 millions U. S. gallons daily, which, with the estimated 
population then of 300,000, gives 70 gallons per head as the capacity of the works. But on the first 
introduction of the water, and before the complete extension of the service pipes, or the demand 
for shipping or manufactures had obtained, and before the unlimited waste of water had become 
to be regarded as one of the inherent rights of the taxpayers. and while indeed pure water on any 
floor of a house was yet regarded as a luxury to be thankful for, it is not likely that the daily 
demand for water had reached the one-half of this. In the law governing the flow of water in 
pipes under a constant head, velocity and pressure bear an inverse ratio to each other, as the velocity 
is diminished, the pressure is increased, and the reverse ; and reducing the draught upon the pipes 
one-half, would diminish, of course, the velocity in the same ratio, and in consequence increase the 
pressure. The supply at that time was, as we have seen, so much in excess of the draught upon 
the pipes, that a higher head on the service was at all times attainable than was necessary, which in 
consequence led to increased waste ; as with a constant head, the discharge varies with the velocity, 
and the velocity varies as V/fiead, if the discharge is lessened one-half, it will require but one-
quarter of the head to effect it. The consumption varied probably from one-quarter to one-half of the 
capacity of the pipes, and the water could be delivered upon any floor of any house below Thirtieth 
street ; and the jet in the park fountain rose, as we recollect it, at times (for it was even then 
variable) from 5o to 6o feet. Such was the condition of things then in 1842. A population 
of 300,000 was supplied by two 36-inch mains, which were capable of delivering at Houston street 
considerable over 21 millions of gallons per diets. With the causes which led to the rapid increase 
in the demand for water, and the effort made to control it within reasonable limits, it is unnecessary 
for me to enlarge, it soon became a crying evil, and one of constant reference in the reports of the 
Water Department, so soon, or even before, the organization of the Croton Department brought 
the extension of the distribution within their control. 

In 1849, or but seven years after the introduction of the water, attention is called by the Coin-
missioners to the enormous waste in the city, and they stated in their report that the consumption 
then is " 72 gallons (U. S.) over the entire area of the city daily, per head of the population," or 
nearly the whole volume of the Croton river. A new 36-inch main had been laid from the receiving 
reservoir clown Third avenue, and Commissioners, calling for appropriation for the purpose of con-
necting this main with the distributing reservoir, down Forty-second street, state that " this 
improvement, with a connection on Fifth avenue, between Fortieth and Forty-second streets, will 
effectually silence all complaints of want of water in the upper stories of buildings.'' 

From the data given and the census returns, it will appear that the consumption of water had 
risen to a daily total of about 30,000,000 gallons. 

But in 1851. when urging the importance of a new receiving reservoir, Commissioners quote 
from their Report of 1850, and state '' that the last drop of water which the works in their present 
condition can supply is now daily delivering in the city" (this refers to needed .improvements on the 
line of aqueduct proper). If this was so (of which there can he no doubt). then the city, with a 
population of about 500,000, was using all the water which had been provided for two and a half 
times that number, and if it had been proposed then to preserve the original head in the lower 
wards, the answer would doubtless have been that the new receiving reservoir would effect that 
result. At all events, it would have appeared very apparent that the head could not be maintained 
below unless at the expense of the upper part of the city, then rapidly improving. 

In the Report of Commissioners. January, 1851, they say " that for the last two years each 
inhabitant within the water di,trict has a daily supply of nearly 90 gallons," and that when the 
improvements projected at the High Bridge are effected, " all the water which the conduit can carry 
will be delivered." Previous to this. in 1849, a 3o-inch main was laid from the receiving reservoir 
in Third avenue, supplying the eastern side of the city, and the water rose in consequence in the 
distributinc reservoir, in 1850, 5 feet 7 inches, and then commenced falling until, in 1855, it aver-
aged 6 feet S inches less than in IS5o. In 1855, a similar main was laid in Eighth avenue from the 
receiving reservoir, which increased the average depth in the distributing reservoir for 1856 but 
I foot. Notwithstanding improvement in the introduction of pipes in the distribution, the com-
plaints of deficiency of water continued to increase. and in January, 1857, Water Commissioners 
report `• that without a large and permanent addition to the supply, the distributing reservoir 
will be drawn down so low as to be rendered ineffectual to a large extent," and preparations 
were made for commencing work on the new receiving reservoir, which was completed and 
water let in, August, 1862. Meanwhile, an additional4-foot main had been laid between the 
reservoirs (Fourth avenue to Thirty-eighth street), and in the report of Commissioners for 1563 
they state " that instead of a storage of about 195,000,000 gallons from all sources (all they could 
previously command), they now have on hand upwards of 1,200,000,000 gallons, independent 
of any contingency on the line of aqueduct, and that, by careful gaugings, the amount consumed 
in the city reached 52,500,000 gallons daily. " and urge the importance of a storage reservoir on 
the Croton river shed. Notwithstanding the improvement in the distributing reservoir was not 
apparent by this accession of water, still the demand continued to increase, and kept in advance of 
the supply, and Commissioners seriously set themselves to consider the causes for this enormous, and 
what was properly considered unnecessary, waste of water, and the best means for meeting it, all 
their efforts hitherto having proved of no avail toward lessening it to any extent. Engineers were 
employed to examine and report upon the system of distribution, and the result was embodied in 
the Commissioners' Report of 1864, and which we will briefly notice. In 1849, the mains supplying 
the water district were confined to three, viz.: two 36 inch pipes between the reservoirs, and con-
tinued, the one clown Fifth avenue to Broadway and Houston street, the other down Fifth avenue 
and Fourteenth street, through Avenue A, to Houston street, where they were connected by a 
20-inch pipe, and a 30-inch main down Third avenue to Fourteenth street, connecting with one of 
the above, so that for the supply at Fourteenth street there were three mains, having an aggregate 
area of 19 square feet. By the census returns of that year the population below Fourteenth street 
was 420,000, and the whole city 726,000. 

The supply mains at that date are shown as follows: 
At the crossing of Seventy-fifth street, 5 mains, area 36.52 square feet. 

Thirty-fifth street, 4 	 24 
Twenty-fifth street 4 	 21. t6 

'' 	 Fourteenth street, 3 	'' 	19 
" 	 Thirteenth street, 3 	" 	14.19 
" 	 Houston street, 	z 	" 	8.05 

It was remarked that at Houston street the area ofmainswas reduced to one-third of the area 
of those crossing Thirty-fifth street, and the supply ofwater at Fortieth street was assumed to be as 
follows : 
Eighth avenue, 3o-inch pipe ....................................... 	9,000,000 gallons daily. 
Fifthavenue, 36 	" ....................................... 14,000,000 
Fifth avenue, 36 	c' 	..... ................................. 14,000,000 
Fourth avenue, 48 	" 	....................................... 	7,000,000 	' 
Third avenue, 30 	" 	....................................... 10,000,000 	" 

Total............................... ............... 54,000,000 
of which it was estimated that one-half or over 26,o00,0oo gallons was consumed l,clow I L uston 
street, and assuming that the day flow equals 1.33 of the average consumption of the 24 hours, the 
36-inch main when it crosses Thirty-ninth street was estimated to have a velocity of 3.91 feet per 
second, and to this extreme velocity was attributed the loss of heat) of 46 feet at Canal street, and 
they concluded that a velocity of 2 feet per second (the mains being increased to that extent), would 
secure a fair pressure of water throughout the city. 

In addition to additional main,, it was recommended that the mains should be connected at 
shorter intervals than had been the practise heretofore, and that the smaller supply pipes should 
connect with the mains also at shorter intervals. 

It is believed that the latter two recommendations have been carried out to a large extent. 
Great improvements have been effected within a few years past in the distribution, by connecting 
dead ends and otherwise promoting the circulation, and I am unable to suggest any improvements 
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in this respect with reference to the mains. By comparing the table on the previous pages with the 	That this construction of a new conduit has become a matter of immediate necessity admits of 
present condition of the piping, we have as follows : 	 no manner of doubt. You are running the present conduit under a pressure which it was never de- 

signed to sustain, and which nothing but necessity can justify; and until you can furnish additional 
water on a broad scale, not only will there be a deficiency in the pressure of the lower wards, but 

1864. 	 1878. 	an interruption to your entire supply will at all times be imminent. 

Respectfully submitted, 
NO. OF 

 

AREA IN 	No. OF 	AREA IN 	 (Signed) 	 J. W. ADAMS. 
MAINS, SQUARE FEET. MAINS. SQUARE FEET. 

Crossin 6  g of Sevent 	fifth Street ........................... Y- 	 ......... 5 5 36.5 ( 	7 61.6 

Crossing of Thirty-fifth street ........................... 	. 4 23.95 6 30.40 

Crossing of Twenty-fifth street ...................... 	. 4 35.16 6 30.40 

Crossing of 	Fourteenth street ............................. 3 to. 6 27.66 

Crossing of Thirteenth 	street ............................. 3 r4. r9 6 27.66 

Crossing of Houston street ............................... 2 8.o5 4 19.02 

The report of 1864 calls attention to the fact that the area of the mains was reduced at 
Houston street to one-third of that of the mains crossing Thirty-fifth street. 

By the above table it will be seen that the combined areas of the great supply mains are some 
62 per cent. greater than they were in 1864, and the area of the mains at the crossing of Houston 
street is two-thirds of that at crossing of Thirty-fifth street, instead of being only one-third as they 
then were. and the area of mains at Houston street are now 30 per cent. of the great main at 
crossing of Seventy-fifth street, instead of 22 per cent., as in 1864. 

While the circumstances are so far changed that the bulk of the population instead of being 
below, is now above Houston street, in other words, while the aggregate area of the great supply 
mains have been increased in a greater ratio than the increase in the population, those supply- 
ing the district below Houston street have been doubled in area within the last twelve years. 	Yet 
the total water consumed daily below Houston street is but little if any in excess of what it then 
was, whilst the total consumption above is now double what it is below, as will be shown further 
on. 

In view of all the evidence I have been able to collect I cannot see that it is desirable to 
increase the mains at Houston street to the extent recommended in Commissioners' Report of 1864, 
viz., to the same or greater area than now at crossing of Thirty-fifth street, on the contrary, I 
believe them to be of ample dimensions now for the proper service of the lower wards Were 
your water supply sufficient to preserve a proper head there, when drawing in the upper part of 
the city, and the operation of the three-foot main laid in 1871 to Chambers street, when allowed 
full action, is an evidence that no additional mains would bring any improvement without a large 
increase in your water supply ; and to make a distinct district of the territory below Houston street, 
would, while it might restore a portion of the lost head there, be at the expense of the better part 
of the city occupied as residences. 

The resident population below Houston street may be estimated at 290,000, and estimating 
the floating population. with the shipping, manufactures, and in the localities where small villages 
congregate, at 90,000 in the day time, and the clay population may be taken at 380,o0o—allowing 
the resident population above to be 720.000—and the floating population at one-half of that below, 
which is a fair estimate, and you are supplying water now to I, 1451 000 people in the day hours. 

From experiments on the mains corner of Canal street and Broadway, and at Tompkins square, 
giving the loss of head in feet in the day and night hours, we get the following data 

Assuming that the loss of head to average 44 feet on these mains at Houston street, and 
using the formula devised by Mr. Kirkwood, from experiments (here, in Jersey City. and Brooklyn, 
from the discharge of mains within the influence of city distribution), and we have as the dis. 
charge of the 36-inch main for 24 hours 13,724,76o  gallons ; as the 36-inch main of 1871 is discon-
nected with the distribution above, its discharge would be greater, but taking all the deficiencie, in 
the other two pipes into consideration, and it may be fairly assumed that the three mains (36-inch 
pipes), can deliver at Houston street 41,000,000 gallons daily. But this does not represent the 
actual state of things, for the draught on the old 36-inch pipes above Houston street is probably 
greater than formerly, and thus tending to vitiate the result of any calculation founded on formula 
deduced from their previous discharge, yet this is to a certain extent counterbalanced by the acces- 
sions from cross-connections not existing formerly. The demand for water above, however, has so 
increased that it becomes necessary to throttle the new 36-inch main at Fourth street and Fourth 
avenue, in order to keep up the supply above ; hence diminishing its flow materially, possibly a 
half or even more, leaving the actual delivery of the three mains but about 32,000.000 gallons for 
a day, for population of 380,000, or 84 gallons per head, and upon the supposition that ninety 
millions is the daily consumption of the entire population of this city, leaves 58,000,000 gallons 
for the population of 720,000 above Houston street, or less than So gallons per head. 

This cannot be offered with any claim for accuracy, owing to the irregularity in the data upon 
which the calculations rest, yet we believe it indicates pretty fairly at present the local consumption 
of water in your city. 

In 1864 it was estimated that one-half of your entire delivery into the city, or 2613  million gal-
lons, was given below Houston street, and this was previous to laying the 36-inch main to Chambers 
street, in 1871, thus showing conclusively that, although the resident populution has not increased, 
probably fallen off, still the actual amount of water delivered below this street is fully up to what it 
then was, but instead of representing one-half of the total delivery into the city, as it then did, it 
now constitutes but one-third of it. The demand above, as we have seen, now largely predominat-
ing and controlling the supply below. No arrangement of mains or pipes therefore, can be expected 
to give an increased pressure in the lower wards, without abstracting from your present means of 
supply in the upper part of the city. 

It is true that the draught upon your supply in the lower wards, as shown above, is so 
much diminished at night that the pressure is increased during those hours, and by taking advantage 
of that fact, reservoirs established in this quarter of the city could be filled by this increase at night, 
thus tending to equalize the day flow with an increase of pressure over the present service. This, 
with an independent main from the reservoir, and shutting off the service from above Houston street, 
would seem to offer some improvement on the present state of things, but this is by no means a 
restoration to its original condition, as is evidenced by the fact that the private cisterns which neces-
sity has introduced into this portion of the city, in order to secure a day pressure, represents the 
action of these proposed reservoirs, and you have a measurably independent 36-inch main, but they 
prove entirely inadequate to accomplish more than to insure asupply on the second floor of buildings 
when the day flow is already obtained on the first floor. 

In other words, that the upper part of the city, on a higher level, may receive its necessary 
supply on the lower floors of dwellings, the residents of the lower wards must be denied the luxury 
of wasting water under an unnecessarily high head. 

With reference to distinct districts, the only city of any magnitude that I am aware of, where the 
system is carried out, is London. Paris it is true is divided into two distinct districts, but this, as in 
several smaller localities, arises from the different and varying elevations of the several sources of 
supply. But the circumstances which have led to the division in London, are entirely dissimilar to 
what they would be in New York. 

The area of London is nearly 130 square miles, and is supplied b eight private water compa. 
nies, whose pipes are necessarily entirely distinct ; which fact arises from the growth of the city 
gradually calling for an increase in the water supply, which no single company could meet ; whereas 
in New York, the scheme of supply was from the first to provide at the expense of the city, for all the 
water which the island of Manhattan, or 22 square miles would need for a century to come, or until 
the city had absorbed the entire territory, and the shape of the island, and the direction from whence 
the supply was derived, led to the disposition and size of the mains as we find them. Had the work 
been projected originally in view of the island being divided into districts, unless great expense had 
been incurred, it would have tended to retard and hamper the increase of the city, as the population 
would not have extended into a district until it had been provided with all the needed water tacilities 

its entire area in advance. Any  present division into independent districts  (except such y p 	 p 	 (e cept.uch a natural 
division for instance as making the summit at Eighty-first street the dividing line between a northern 
and southern district), besides being attended with great expense in first cost, and additional compli-
cations of working, would result in no improvement of any moment, unless it were accompanied by a 
large increase in your water supply, by the construction of an additional conduit, when no such 
change would be called for. 

Document " K." 

DEPARTMENT OF PUBLIC WORKS, 
WATER PURVEYOR'S OFFICE, No. 4 CITY HALL, 

NEW YORK, July 8, 1879. 
Hon. ALLAN CAMPBELL, Commissioner of Public Works. 

SIR—I have the honor to report to you the transactions of this Bureau for the months of 
April, May, and June, 1879. 

REPAIRING PIPES, STOP-COCKS, ETC. 

There have not been during the quarter any serious breaks along the line of pipes, and all com-
plaints of leaks in the mains and other irregularities have received prompt attention. The usual 
force of three companies has been kept constantly employed. 

REPAIRS TO STREET PAVEMENTS. 

During the latter part of April the repair gangs were organized and started in the work of re. 
pairing the street pavements, and much good work has since been accomplished. A wise expen-
diture of the moneys of the appropriation has been and is being made in the work of renewing the 
whole of the pavement in certain short blocks by special contract. Elm street, between Pearl and 
Duane streets ; Jefferson street, between Water and South streets, and Forty-third street, between 
Fifth and Madison avenues, have been thus repaved. Several others are now under way, and will 
soon be completed. As there are many miles of the old cobble pavement still remaining in the city, 
and in view of the fact that the work of repaving progresses so slowly, it was thought advisable to 
relay certain of the cobble-paved streets by special contract. The pavement in Thames street has 
thus been relaid, and an order given for the relaying of the cobble in Eighteenth street, between 
Broadway and Fourth avenue. 

The pavements in the city are in better condition now than they have been at this time in 
several years. 

PLACING LARGE HYDRANTS, ETC. 

A small force has been engaged in placing large hydrants, as required by the Fire Department, 
and in repaving over Croton water mains. 

REPAIRING SIX-FOOT PIPES. 

This work was continued until the middle of May, when it was completed, and the men em-
ployed thereon were put to work placing large hydrants down town. 

REPAVING UNDER CHAPTER 476, LAWS OF 1875. 

The failure of the passage of the resolution in the Board of Aldermen authorizing the repaving 
of certain streets has prevented any new work under this head. 

Of the contracts let last year two were uncompleted, one of which (Second avenue, between 
Twenty-third and Forty-second streets), was suspended by reason of the frost, and is now delayed by 
construction of the Metropolitan Elevated Railroad. Work on the other (Vesey street, from Broad-
way to West street), was began May 13, and is now very nearly finished. 

BOULEVARDS, ROADS, AND AVENUES, MAINTENANCE OF. 

For a report of the transactions of this Bureau, under the above head, I would respectfully refer 
you to the enclosed statement of Mr. Joseph K. Choate, Engineer in Charge. 

Number of men employed under charge of Bureau of Water Purveyor during the months of 
April, May and June, 1899, paid from different appropriations, with amounts of pay-rolls : 

MONTHS, I879. 
REPAIRING AND 

RENEWAL OF PIPES, 
STOP-COCKS, ETC. 

CROTON WATER 
MAIN FUND, NO. 	. 9 

No. 

REPAIRS 
AND RENEWAL OF 

PAVEMENTS. 

AQUHD VCT, REPAIRS 
R AND MAINTNANCF:. 

No. No. No. 
Men.  Men. Men. Men. 

April ...................... 	57 	$3,700  o6 
6o 

42 	$2,2x4 It 23  
296 9 

	

rr,o r 	o $ 	4 	4 ...................... 3.936 	69 53 	3,090 22 496 04,541 82 r3 $ ..563 563 
Tune ....................... 	59 	3,701 	70 155 	5,885 42  445 25,420 15 .. . 

Totals .............. 	176 	$11,338  45 210 $11,190 34 1,2371 $56,603 37 36 $1,721 07 

RECAPITULATION. 

Amounts of pay-rolls for April, May, and June, 1879 
Repairing and Renewal of Pipes, Stop-cocks, etc ... ........... .................. $11,338  45 -roton Water Main Fund, No. 2 .................................. .............. 	11,190 34 
Repairs and Renewal of Pavements .............................................. 	56,603 37 
Aqueduct, Repairs and Maintenance ............................................. 	t,72I 07 

Total................................................ ....... $80,853 23 

Number of vault permits issued during the quarter was thirty-seven (37). 
Amount received for vault permits for the same period was nine thousand seven hundred and 

en and 84-100 dollars ($9,710.84.) 
Respectfully, 

DANIEL O'REILLY, Water Purveyor. 

DEPARTMENT OF PUBLIC WORKS, 
BUREAU OF WATER PURVEYOR, 

NEW YORK, July I, 1879. 111111 
DANIEL O'REILLY, Esq., Water Purveyor . 

StR—In accordance with your instructions, I respectfully submit the following report of the 
work done during the past three months within the jurisdiction of the Bureau of Water Purveyor, 
miler the immediate care of the engineer in charge of roads and avenues. 

The appropriation for the maintenance during 1879 of all macadamized and gravel boulevards, 
treets, and avenues, is 
For labor, materials, etc ..................................................... 	$31,000 00 
For supervision (salaries) ...................................................... 	4,000 00 

Total........................... 	 ..... 	 35 	00 

,mount expended to April I ........................................ $5,699 17 
,mount expended from March 31 to July I ........................... 12,735 87 

18,435 04 

	

Unexpended balance ............................................... 	$17,564 96  

The expenses for the past three months are specified as follows 
iprinkling.................................................................. 	$3,073 97 ,leaning roads and gu tters. .. 	............................................... 	2,558  49 
ipreading material for road surfacing ........................................... 	566 64 
repairing roads ............................................................. 	517 96 
leaning asins.. 
tepairtng monitors. etc ....................................................... 	55 51 87  57 
4aterial ................................................................. 	3,480 It 
ieneral expenses, including supervision, foreman's time, watchman, repairing tools, 

	

etc., maintaining trees, and other necessary expenses .......................... 	1,852 56 

Total.................. 

	

.......................................... 	$121735 87 

CANAL STREET. TOMPKINs SQUARE. 

DAY. NIGHT. : 	OA v. 	NIGHT. 

July, 	1858  ...................... ..............................i 52.5 .... 44. 

July, x864 ................... ............................... 46. 15. .... 	.... 
July, 1878 .......... ........................................ 50.7 29.25 40.6 	i 	25.3 
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The labor was thusgdisiributed with reference to the various boulevards : These avenues have all the qualities of earth roads, and judging from the concentration of the 
Avenue St. Nicholas, One Hundred and Tenth to One Hundred and Twenty-fifth driving public upon them, are thoroughly appreciated, and even more of a success than last year. 

street ....... 	.................... 	................... 	, 	............... $481 28 All of the elm and maple trees on the various boulevards which have been paid for in full and 
Avenue St. Nicholas, One I-iundred and Twenty-fifth to One Hundred and Fifty-fifth taken off the hands of the contractor who planted them, have been thoroughly cultivated around 

street .................................................. 	................ 835 o6 and the roots drenched with water, pruned, etc., and are generally in a vigorous and healthy 

Boulevard, south of Manhattan street ........... 	.................... ........... 1,149 39 condition. 
Boulevard, north of Manhattan street ............................... 	........... 339 37 The present force Consists of 2 foremen, 3 skilled laborers, 35 laborers, i blacksmith, I car- 
Sixth avenue, One Hundred and "Tenth street, north .... 	............ 	............ 66o 10 ! 

1,183 20 
penter, [watchman, 7 carts, Ig two-horse teams. 

Seventh avenue, One Hundred and'I'enth street, north ............ 	............... Respectfully submitted, 
Fifth avenue, 	Fif.y-ninth to Seventy-second street ........................... 	.... 
Fifth avenue, One Hundred and Twenty-fourth to One Hundred and Thirtieth street. 

66o 18 
372 71 JOSEPH K. CHOATE, Assistant-Engineer. 

1 )ther 	street, 	and 	avenues ............ 	..... 	.................................. 1,450 52 

Total........... 	................................................ $7,131 	81 	I 

The macadamizing of Fifth avenue, Fifty-ninth to Seventy-second street, was completed April Document t t L." 
5, 5879, 15,600 square yards of pavement having been laid since the commencement of the work : 
2,805 square yards were finished, and the following amounts paid during this quarter : DEPARTMENT OF PUBLIC WORKS, 

To 	M. 	A. 	Kellogg, 	contractor .................. 	........ 	...... 	.............. $7,851 85 BUREAU OF STREET IMPROVEMENTS, ROOM II, CITY HALL, 

J. R. 	Byron 	" 
Supervision (Engineer's Inspector, 	etc.) ...................................... 

3,065 73 
54 58 j 

NEW YORK, July [I, 1879. 
lion. ALLAN CAMPBELL, Commissioner of Public Works. 

1 	 ' "tad 	• 	• 	• 	• 	• 	• 	• 	• 	... 	• 	. 	- 	• 	• 	• 	• 	• 	• 	' 	' 	• 	• 	• 	' 	' 	' 	' 	' 	' 	' 	' 	' 	' 	' 	' 	' 	' 	' 	' 	_ 	' 	' 	' 	' 	' 	' 	' 	' 	' Sto, 	z 	[6 97 
SIR- -In compliance with your instructions, I beg to hand you herewith a report of the transac- 

tions of the Bureau of Street Improvements for the quarter ending June 30, 1879. 

Avenue St. Nicholas, from One Hundred and Tenth to One Hundred and Fifty-fifth street, and 
Respectfully, 

Seventh avr~nue• frond One Hundred 	and Tenth street to the I fatlem river, have each received a GEO. A. JF,REMIAH, 

coutiI:u "f and and clay, similar to that u,edl upon Sixth avenue last year with such success. 	I Su!>'t Street Improvements. 

Statement n/ 1J orks in I'rq,'ress in the Bureau of Street improvements on the 3oth Iar ,,/ .}'un,,, 5379. 

LOCATION OF WORK. CONTRACTOR. SURVEYOR. INSFlCTOR. 
CONTRACT 	ESTIMATED 

'I•IME. 	COST. 
AMOUNT 	I 	AMOUNT 
EARNED. 	RETAINED. 

AMOUNT 
PAID. RB.MAR KS. 

Regudiso 	grading, curb, 	flagging- hstre 

dred and Fifth street ...................... John Slattery ..............1 
Madison avenue,etiinety 	orth street togUrgie Hun-  

F. M. Leonard............... P. H. Kedney........ 400 days... $47,205 13 Sr4,t75 00 	S4.a5a So $9,92z So 
Twelfth avenue, One Hundred and Thirtieth street 
to One Hundred and Thirty-third street......... Peter T. Masterson......... E. 	E. 	McLean ...............'. W. L. Demarest...... .n o days. 3 	y 

212 70 
3' 	7 Be80 o to, 33 

y . 	 avenue 
creet,~Eighth 

1 	

avenue to Boulavard.. ... 
Thomas 

 H. Leonard F.. 	...............  
8 86 

 J. H. Kortnaht....... 
 John Maguire........ 

s7o days. ..! 
days... 30o 

15,859 00 
14,372 76 

	

14,769 	4,430 94 

	

1.523 	456 go ,,066 to 
eixty-sixth 

John Brady ............... ........ Seventieth street, Eighth avenue to Tenth avenue ... 
Nicetystreet, Second avenue to East river.... -third Michael Maguire........... 

M. Lovell................. 
W. M. Dean................. 

J.J. 	Fitzgerald....... 
Suspended........... 

300 days... 
6o days... 

18,305 00 
4.100 00 

....... 	I 	........ 

........  ........ 	Work 	suspended 	tempo- 
rarity. 

One Hundred and Second street, Fifth avenue to 
Harlem 	river 	.................................. Joseph Walsh.. ............. W. V. Smith........ ......... .........I M. 	Bannon........ J. .400 	a 4 	...I 42.421 00 ........ 	........ ........ 

one Hundred and Third street, First avenue to 
Fifth 	avenue .................................... John C. Dowling.......... W. V. Smith................. W. F. McManus...... 600 days. . . 29,360 0o 15,848 5o I 	4,754 55 t1,093 95 

Fourth 	avenue................................. Edward Bradburn.......... 
One Hundred and Sixth street, Madison avenue to  

W. M. Dean................. J. W. 	Hazlett......... Soo days... 4,206 20 ........ ........ ........ 

Special Contract- 
Elm street. Pearl street to Worth street............ John B. Healy ............. F.. E. McLean .......... 	.... Kot yet appointed.... so days... ) 306 88 ........ ........ ........ 

Boulevards and avenues- I 
Eleventh avenue. One Hundred and Fifty-fifth street 
to Kingsbridge 	road ..... 	...................... Michael Noonan........... Joseph K. Choate............ John L. Florence.....' 300 days... 

I 
69,523 20 12,979 35 3,893 8o 9,085 55 

Gansevoort Market proper[y- 
uansevoort street, Little West Twelfth street and 

H. Loomis ................... M. 1f. ?4ScDonnell....... 11 days.... loo 24.263 30 ........ ........ ........ 
Washington street .............................. John Brady............ --„ 

Repairing Walls, Arch. etc.- 
Fast Edward Freed ... 	.......... M. Betts.......... ,,,,,,,,,,, Ral 	h Ellis........... p too days...) 30,834 00 	1.. ........ ........ ........ 

Forty-sccon] street,Se.ond avenue to 	river.... 

Total.... Sz99,969 17 	$59,295 65 	$57,788 69 	545.506 o6 

Works declared Abandoned and to be Relet. 

Rez.~lating, grading, curb, gutter, and flagging-
ixtc-second street, Tenth avenue to Eleventh 
aCenuc ........................................John Wyberd.............. 	T. &J. Slater................ 	Suspended........... 

Seveniy-tintureet, FItrh avenue to Eastrn- er...... Herman Polye ............. G. B. Melendy............... Suspended........... 

, 
9 months. 
4 months. 

Total... 

$7,967 91 
04,907 80 

$32,875 71 

S3,o34 84 
14,345 00 

$17,379 84 

$910 45 
 4,303 5o 

$5,213 95 

I 
$2,124 39 

 10,041 50 I 

$12,165 89 
i 	 I 

Old Contracts Abandoned and Suspended. 

P. Farle Foley --- --- 	 i, 	- - 

	

I 	 I 	 II 
Fourth avenue, Fifty-eighth street to Seventy-first 	 I 

..... .................. 	 R. 	..................... Suspended............. 	v years..' $48.r85 82 	$42,232 65 	gr2,669 76 	$09,562 8g 

Ei„t t 	 ....... ... ......... 	J. 	 ••••. •..I F. E. Towle ......... ........ Suspended..........I zoo days...) 	r6,xe8 90 	3.840 00 	1.152 oo 	2,688 0o root 	 Fancy 
 v-tlr-5.5.-oet, _~• :n.: a~ -rue to Eaat neon...... M. 	Bannon...............  

	

i 	
Total... $64,394 70 	$46,072 65 	$13,821 76 i $32,250 89 

Statement showing the amount of Work done during the months of April, B1at', and ,dune, 1879.  

Earth excavation .........................Cubic yards..................... ..... 7,548 
Rock 1 	........................ 	 ........................... 8,40 

Filling 	furnished ......................... 	 .................... ....... 33,641 

Curb-stones 	set .......... 	.............. 	Lineal 	feet........................... 571}. 
Curb and 	gutter stones set ...... 	.......... 	" 	........................... 1,41! 

„ 	.1 	reset.. 	 ......... ...... 2173p 
Flagging 	laid ..........................Square 	feet........................... 20,4751'12 

'' 	relaid ................. 	........ 	" 	.................... ...... 2,1333-D6 
Picket fence 	built ...... 	.................Lineal 	feet........................... 1,541 

Dry rubble retaining wall built 	........... Cubic yards ...... 	.................... 4tw 
12-inch vitrified pipe laid ............... 	..Lineal 	feet........................... 353 
15-inch 	

r, 	„ 	.................. 	 ........................... 

[8-inch 	'' 58 

Manholesbuilt .......... 	.......... 	................ 	......................... 2 	1 

Receiving-basins built .............................................. 	....... ... 3 

Works Completed. 
Regulating, grading, etc.-- 

Ninety-ninth street, from First to Third avenue ....................... $15, I3 I 	II 
Ninth avenue, from Sixty-third street to Boulevard ............... 	.... 788 II 

----$15,919  22 

Curb. gutter, and flagging- 
Forty-fifth streets, between First and Second avenues ............................ 252 8g 

Flagging- 
East side of Madison avenue, between Eightieth and Eighty-first streets. $167 40 
Wiest side of First avenue, between 	Fifty-ninth and Sixtieth streets...... 55 50 
North side of Fifty-first street, from Broadway to Eighth avenue........ 34 39 
North side of Fifty-ninth street, from Madison to Fifth avenue.......... 371 o9 
North side of Sixtieth street, from Boulevard to Ninth avenue........... 785 32 
-North side of Seventy-second street, from Lexington to Third avenue.... 340 21 
South side of Eighty-fifth street, too feet west of Lexington avenue...... 70 49 

- 1,824 40 

Fencing vacant lots- 
East side of Madison avenue, Eightieth and Eighty-first streets, and Eightieth street, 

between Madison and Fourth avenues .............. 	....... 	.... $189 47 

East side of Sixth avenue, from One Hundred and Twenty-fourth to One 
Hundred and Twenty-fifth 	street ............................... 113 09 

Block bounded by Sixty-ninth and Seventieth streets and Lexington and 

Fourth 	avenues .............. 	............................... 14.3 84 
Forty-fourth street, from Tenth to Eleventh avenue ................... 2I 79 
Southwest corner of Seventy-fourth street and Fourth avenue... 	....... 85 35 

- 553 50 

Total..........................................................$18,550 of 

Amount of Vouchers Drawn. 
On account of Regulating, Grading, etc ....... ...................................$18,431 26 

Boulevard and Avenues ............................................ 	7,744 63 
" 	Street Improvement Fund-For Street Signs, etc ............ ......... 	223 66 

Flagging Sidewalks and Fencing Vacant Lots in front of City Property... 	592 79 
,' 	Salaries-Department of Public Works ............................... 	124 80 

Total........................................................... $27,117 14 

Laboring Force employed on dlormngside Avenue, West. 
Otte (I) Foreman ; one (I) Stone Mason ; one (I) Blaster ; ten ([o) Laborers. 

GEO. A. JEREMIAH, 
Superintendent of Street Improvements. 

DocuiTieilt "M." 
DEPARTMENT OF PUBLIC WORKS, 

BUREAU OF SEWERS, ROOM NO. 21, CITY HALL, 
NEW YORK, July 2, 1879. 

HOn. ALLAN CAMPBELL, Commissioner of Public Works 

SIR-In compliance with your instructions, I beg leave to hand you herewith a report of the 
transactions of this Bureau for the quarter ending June 30, 1879, showing the total length of the 
sewerage is the city, with the number ofreceiving-basins built up to this time. 

Respectfully, 

STEVENSON TOWLE, 
Engineer in Charge of Sewers. 

REPORT OF THE TRANSACTIONS OF THE BUREAU OF SEWERS FOR THE QUARTER ENDING 
JUNE 30, 1879. 

Credits to General Fund- 

	

Amount received for 343 permits for sewer connections ........................ 	$6,166 37 

Vitrified Stoneware Pipe- 
Amount received for pipe sold to contractors and credited to Street Improvement 

	

Fund............................................................... 	$281 80 

Engineers' Fees- 
Amount of Engineers and Surveyors tees assessed on property benefited, charged in 

	

assessment lists, and credited to Street Improvement Fund ................ 	$514 00 

Sewer Repair Stock- 

	

Unexpended balance March 31, 1879 ........................ . ............ 	$563 03 



The following statement will show the number of Lamps on each of the Parks and Places of the 
City, the care of which will be transferred to the Department of Public Works, by the provisions 
of the aforesaid chapter, A'0. 478: 

NAME OF PARK OR PLACE. 

Battery Park.........................................................  
Bowling Green....................................................... 
City Hall Park ................ ...................................... 
Fountain, City Hall Park............................................. 
Five Points Plaza..................................................... 
Franklin Statue, 4 lamps, 2 burners each.............................. 
Park Junction, Grand street and East Broadway ........................ 
Washington Park ..................................................... 
Union Park.......................................................... 
Madison Park........ ......... .................................... 
Worth Monument.................................................... 
Worth Monument Plaza..............................................  
Candelabra, Fifth avenue and Twenty-third street, 8 6-foot burners ...... 
Candelabra, Fifth avenue and Twenty-fourth street, 8 6-foot burners..... 
Lincoln Statue....................................................... 
Washington Statue, 2 3-foot burners each.............................. 
Jackson Square....................................................... 
Tompkins Park ....................................... 	

• Cooper Institute Park.................................................  
Murray Hill Parks, Fourth avenue.................................... 
Reservoir Park....................................................... 

No. 	Lamps Iii No. of of Lamps Totat. Lighted. 	Unlighted. 

130 97 217 
5 

78 
 .. 

41 
20 

5 
I:9 
20 

6 5 rt 
8 8 

96 89 185 
29 
67 

23 
39 

5. 
ro6 

4 4 

IS .. 055 
r6 .. r6 

2 2 
6 

., 

.. 6 
3 
13 

3 
146 

6 
X59 
I I 

B 
.. 
24 Z6 

ao 67 87 
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Unexpended balance. March 3t, 	1899 .......... 	............................ $7,143 50 
Vouchers transmitted to the Commissioner of Public Works : 

Pay-rolls of Inspectors, etc ................ 	............. $I,830 50 
Balance June 30, 	1899 ........................................ 5,313 00 

7,143 50 

Sewers—Repairing and Cleaning, 5878— 
Unexpended balance March 31, 1899 ...... 	........................ ....... 	$397 	81 

Vouchers transmitted to the Commissioner of Public Works : 
Repairs to sewers, 	etc ........................................ $276 73 
Damages to gas-mains ........................................ 54 49 
Balance June 30, 	1879 .................................. 	..... 66 59 

397 81 

Street Improvement Fund— 
Vouchers transmitted to the Commissioner of Public Works ................. ... 	$z 	8 36 5,49 	3 
Pay-rolls of 	Engineers, etc .................................... $10,389 19 
Pay-rolls of Inspectors on Sewers ...................... 	..... . 2,358 on 
On contracts for sewers, 	etc .................................. 12,547 97 
Sundries .................................................... 203 20 

— 	25,498 36 
Work done by mechanics and laborers, William Webb, Foreman- 

1,268 receiving-basins and culverts cleaned. 
2,755 lineal feet of sewer cleaned. 
2,275 lineal feet of sewers rebuilt. 

82 lineal feet of culvert rebuilt. 
99 lineal feet of spur-pipe laid. 
8 receiving-basins rebuilt. 

37 receiving-basins repaired. 
7 new basin heads and gutter stones put on. 

Ig new basin covers put on. 
52 basin covers replaced. 
93 manholes repaired. 
54 new manhole heads and covers put on. 
6o manhole heads and covers reset. 
32 new manhole covers put on. 

481 cubic yards of earth excavated. 
514 cubic yards of earth filled in. 
50 square feet of sidewalk relaid. 

342 square yards of pavement relaid. 
2,543 cart loads of dirt removed. 

Work clone by contract- 
1,113 lineal feet of sewer built. 

202 lineal feet of culvert built. 
9 lineal feet of old culvert rebuilt. 
5 receiving-basins built. 

Making the present total length of sewerage in the city I,95I,I71 lineal feet (369 54-I00 miles), 
with 4,496 receiving-basins. 

Document " N." 
DEPARTMENT OF PUBLIC WORKS, 

BUREAU OF STREETS, ROOM 19, CITY HALL, 
NEW YORK, uly 7, 1879. 

ALLAN CAMPBELL, Esq., Commissioner of Public Works : 
SIR—In compliance with your instruction, I have the honor to submit herewith my report of the 

transactions of the Bureau of Streets for the quarter ending June 30, 1879. 
I he principal roads, avenues, and unpaved streets in t e upper part of the city have been main-

tained in a fair condition for travel, which is shown in detail by the examination of the following 
statement : 

Repairing Sixty-fourth street, between Eighth and Ninth avenues. 
" 	Sixty-fifth street, between Eighth and Ninth avenues. 

Sixty-seventh street, between Eighth and Ninth avenues. 
Sixty-eighth street, between Eighth and Ninth avenues. 
Sixty-ninth street, between Eighth and Ninth avenues. 
One Hundred and Eighth street, between Third and Fourth avenues. 

" 	One Hundred and Eleventh street, between Fourth and Fifth avenues. 
One hundred and Twelfth street, between Lexington and Fourth avenues. 
One Hundred and Twenty-first street, between Madison and Fourth avenues. 
One I lundred and Twenty-fourth street, between Seventh and Eighth avenues. 

" 	One Hundred and Twenty-sixth street, between Sixth and Eighth avenues. 
One Hundred and Twenty-seventh street, between Sixth and Eighth avenues. 
One Hundred and Twenty-eighth street, between Sixth and Eighth avenues. 
One Hundred and Thirtieth street, between Boulevard and Tenth avenue. 
One Hundred and Thirty-third street, between Boulevard and 'Tenth avenue. 
One Hundred and Thirty-fourth street, between Madison and Fifth avenues. 

" 	One Hundred and Fifty-first street, between Boulevard and Hudson river. 
One Hundred and Fifty-eighth street, between Tenth avenue and Hudson river. 
Fifth avenue, between Eighty-ninth and One Hundred and Tenth streets. 

Repairing Madison avenue, between One Hundred and Tenth and One Hundred and 
Twenty-first streets. 

Repairing Tenth avenue, between One Hundred and Twenty-ninth and One Hundred and 
Fifty-fifth streets. 

Repairing Kingsbridge road, between One Hundred and Fifty-fifth street and Spuyten Duyvil. 
Inwood lane, between Kingsbridge road and Hudson river. 

" 	Old Broadway, between Bonner's lane and Tenth avenue. 
Culverts on Eighth avenue and Kingsbridge road. 

The following are the roads and avenues that have been sprinkled: 
Sprinkled Fifth avenue, from Eighty-ninth to One IIundred and Tenth street. 
Sprinkled Eighth avenue, from One Hundred and Twenty-fifth street to Harlem river. 
Sprinkled Tenth avenue, from One Hundred and Twenty-ninth to One Hundred and 

Fifty-fifth street. 
Sprinkled Madison avenue, from One Hundred and Tenth to One Hundred and Twenty-first street. 
Sprinkled Kingsbridge road, from One Hundred and Fifty-fifth street to Spuyten Duyvil. 

The following is a statement of the appropriation and expenditures of the Bureau for the quarter 
ending June 30, 1899 : 

	

Amount appropriated for 1879 ................................................. 	$i8,000 no 

	

Amount expended for the first quarter .......................................... 	5tt 02 

	

Balance April 1, 1879 ........................................ 	$17,488 98 
Amount expended for the quarter ending June 30- 

Pay-roll of laborers, etc., for two weeks ending April 15 .............. $6t1 42 
.. 	 .< 	 30 .............. 	728 58 

" 	 a 	 " 	.. 

	

May 15. ............. 	97 	0 
.< 	<t 	 .< 	 31 ...............88 	85 
" 	 u 	 u 	 u June 14 .............. 	I 15 

" 	the month ending March 31 .............. 	466 31 

	

Hazard Powder Co., powder and fuse ............................... 	20 75 
P. Daly, repairing tools, etc .... 	.............. .................. 	132 75 

	

McClain Brothers, picks and handles ............................... 	52 50 

	

N. Andru, earth filling ........................................... 	300 00 

J. J. Mooney, traveling expense ...................................62 50  
5,114 6t 

Document "0." 

DEPARTMENT OF PUBLIC WORKS, 
BUREAU OF LAMPS AND GAS, 

NEW YORK, July 7, 1899. 
Hon. ALLAN CAMPBELL, Commissioner of Public Works: 

Silt—In compliance with your instructions, I herein submit a report of the transactions of the 
Bureau of Lamps and Gas for the three months ending June 30, 1899. 

In Exhibit " A " will be found a statement showing the amounts expended for gas to the various 
public markets, offices, armories, etc., and for fitting up, maintenance, and lighting the public lamps 
during the quarter. Exhibit " B " is a summary of the appropriation for " Lamps and Gas," showing 
an expenditure for the past three months of one hundred and seventeen thousand one hundred and 
ninety-seven dollars and twenty-one cents ($117,197.21), with liabilities for lighting the public lamps, 
etc., amounting to thirty-seven thousand seven hundred and eighty-four dollars and seventeen cents 
($37,784.1 7), leaving an available balance of two hundred and sixty-six thousand nine hundred and 
eighty-seven dollars and seventy-seven cents ($266,987.77.) Exhibit "C" is a summary of the 
appropriation for " Salaries, Lamps and Gas," showing an expenditure during the quarter of twenty-
six hundred and fifty-six dollars ($2,656), with an available balance of thirty-three hundred and 
forty-four dollars ($3,344.) In Exhibit " 1) " will be foetid a summary of the " Lamp Account," 
giving the number of new lamps lighted, old lamps relighted, and lamps discontinued by each gas 
company during the quarter, showing a total of one hundred and forty new lamps lighted, twenty old 
lamps relighted, and forty-five lamps discontinued during the quarter, and the total number of lamps 
burning on June 30 to be twenty-one thousand seven hundred and fifteen, being an increase over the 
number burning on March 31, of one hundred aml fifteen. Exhibit " E " is a statement showing the 
illuminating power of the gas supplied by the several gas-light companies during the quarter. 

The following table will show the amount of impurities found in the gas of the several compa-
nies, as ascertained by the analysis made by Mr. E. G. Love, the Gas Examiner, at the laboratory of 
this Department : 

OF WHAT COMPANY 
	 SULPHURGEN. 	.SULPHUR. 

ft.) 
	Ain 

zoo cu. (Grs. in zoo cu. ft.) (Grs. in zoo cu. ft.) 

New York Gas-light Cu................................. 	None. 	 36.51 	 0.76 
Manhattan Gas-light Co ................................ 	 13.63 	 8.68 
New York Mutual Gas-1 lght Co...........................' 	 7. » 	 :.07 
Metropolitan Gas-light Co .............................. 	.. 	 17.48 	 4.05 
Harlem Gas-light Co .................................... 	 40.24 	 o.76 

The tests for the above were made with the " Referee's " apparatus, the amount of gas burned 
for each test was ten cubic feet, the volume being corrected to the standard barometric pressure of 
thirty inches of mercury, and the temperature of sixty degrees Fahrenheit. 

The following is the specific gravity of the gases : 
New York Gas-light Company, specific gravity . ................... ............ 	.44.4 to .475 
Manhattan Gas-light Company, 	" 	......... ........................ 	.451 to .495 
New York Mutual Gas-light Company, g 	P y, 	...................................650 10.750 
Metropolitan Gas-light Company, 	 ........... 	 .... 	.550 to .700 
Harlem Gas-light Company, 	" 	...... 	............ 	.440 to 

The following will show the average maximum and minimum pressure on the mains of the 
several gas companies during the quarter, as recorded on the pressure registers in the photometrical 
rooms ; this average being made for the time during which the public lamps are required to be kept 
lighted, and hence does not include the day pressure : 

OF WHAT COMPANY. 
AVERAGE 	AVERAGE 
MAXIMUM 	MINIMUM 

PRESSURE. 	PRESSURE. 
WHERE TAKEN. 

DISTANCE 
FROM 

GAS-WORKS. 

Inches. Inches. Miles. 
New York Gas-light Co............ 1.27 1.09 Grand and Centre streets...... zr d 
Manhattan Gas-light Co........... 2.64 1.30 i 	 " 	...... r ya 

New York Mutual Gac-light Co. ...l 1.49 r.a8 ' 	• • • • • .. 'T3II 
Metro oan 	as- t.z Metropolitan 	ht Co.........  lit 	li C 8 , .68 Seventy-ninth street, between 

I 	Second and Third avenues.. ( 
 n 

3I0b 
Harlem Gas-light Co.............. s.90 r,6g Seventy-ninth street, between I 	

Second and Third avenues.. 
r 7s 

TOO 

At the last session of the Legislature the following act was enacted, which includes the lighting 
of the lamps on the public parks in the contracts to be made by the Gas Commission, and which 
places the care and maintenance of such lamps under the supervision of the Commissioner of Public 
Works, viz.: 

CHAPTER 478. 

AN ACT to amend chapter one hundred and twenty-five of the laws of eighteen hundred and 
seventy-eight, entitled " An Act relating to contracts for lighting the public lamps in the City of 
New York," 

Passed June 5. 1879 ; three-fifths being present. 

The People of the State of New York, represented in Senate and Assembly, do enact as follows: 
Section i. Section one of chapter one hundred and twenty-five of the laws of eighteen hundred 

and seventy-ci;lrt, entitled "An Act relating to contracts for lighting the public lamps in the City 
of New York," is hereby amended so as to read as follows : 

~ I. The Board authorized to make and enter into contracts for lighting the streets, 
avenues, and places of the City of New York with gas, consisting of the Mayor, Comptroller, and 
Commissioner of Public Works, is hereby authorized and empowered to contract for such lighting the 
public lamps on the streets, avenues, piers, parks, and places, with gas or other illuminating material 
in said city, by one or more contracts, to be let at public lettings, as provided by law, for a period of 
one year, or any part of a year, and commencing and terminating at any dates the said Board may 
determine, and the care and maintenance of such lamps shall be under the supervision of the Com-
missioner of Public Works. Frovided always that the Department of Public Parks shall have exclu-
sive authority to decide when and where any new lamps shall be pat up and lighted in any of said 
parks or places under its control. 

2. All acts or parts of acts inconsistent with the provisions of this act are hereby repealed. 
3. This act shall take effect immediately. 

So much of the foregoing act as amends chapter one hundred and twenty-five, is shown in 
italics. It will be seen that by this law all the lamps on the public parks and places are placed 
under the immediate care and supervision of the Commissioner of Public Works ; consequently the 
Bureau of Lamps and Gas will assume the care of such lamps from the first instant, the hills for the 
month of June having been paid by the Department of Parks. 

I 	
Sewers—Repairing and Cleaning—. 

= 	 Unexpended balance March 31, 1879....; .................................. 	$37,718 89 

the 	 Vouchers transmitted to the Commissioner of Public Works : 
Pay-rolls—Mechanics and laborers ............ ................. 	$6,749 65 

and 	 Thomas Barrington, cleaning basins and culverts . ............... 	I,5ou o0 
and 	 Special repairs to sewers, etc .................................. 	5,865 86 
thy 	 Sundries, materials, etc ....................................... 	I,439 55 

Balance June 30, 1879 ........................................ 	22,163 83 
car- 	 37,718 89 

Salaries—Sewers—Repairing and Cleaning — 

126 
63 

3 66 

z 79 
d 80 

14 

37 

80 

— 

I 	
Balance July, 1899 .......................................... 	12,374 37 

00 	 Respectfully, 
JAMES J. MOONEY, 

Superintendent of Streets. 
03 



1328 THE  

No. Ot Lamps No. of Lamps 
.N\ME OF PARK OR PLACE. Lighted. Unlighted. 

	

C lar.,; 	[..rk. 	1.;ichth .,venue entrance ................................ 
•, 

	
Filth avenue entrance 	................................... 

17 16 
19 13 

Transverse road No. 	i ................................... 17 14 
........................... 4 I 	21 

No. 	; ...... 	............................ zo 20 
Mount St. 	Vincent................................... .... 5 .. 

'• 	One Hundred and Tenth street and Sixth avenue entrance. t .. 
-. 	One Hundred and Tenth street and seventh avenue entrance r .. 

H:,-1, in 	Bridge, 14 	o-foot burners ......................... 	.. 	......... 28 .. 
Cn :r.,llri 	1 	c ....................................................... 8 .. 

Total............... 	............. 	.................... 637 643 

For lighting the foregoing lamps contracts have been male by the Department of Parks for the 
ei,dht months ending December 31, next,with the New York Mutual Gas-light Company, at 66.66 each 
1a11t1); with the 'Metropolitan Gas Company, at Si 3. and with the Ifarlem Gas Company, at SII.50; 
their contracts having been executed prior to the passage of the act before referred to. For the lamps 
.,n the parks and places outh of Grand street, no contracts have been male but these lamps were 
li iIted by the New York G.as-light Company on orders issued by the Department of Parks, front 
mi 'II th to ulonth, at the rate of eighteen dollars per annttm. On your conlnutnicating with this 
company in regard to the platter, it has agreed to light these lamps at the rate tixed in our con-
Ir.t:t. for the street l:unps, nMich is twelve doll r, per annum. 

It will he seen that while the Departmentof Parks hail six hundred amp thirty-seven lamps 
li„'ate.l, there \,-ere ric hpVtulreI and forte-three unlighted. The extinguishing of so ulauy lamps on the 

•:L•ral parks left these places in a darksome and uninviting state, and it is necessary that a number 
i ;lie lamps should be relighted in order that the>e resorts may be renclereil agreeable and secure 

' ::•i !g these sultry summer e, enings. 	I shall, therefore, with your approval, or(ler the relighting of 
lamps at important points in the several parks after examining the sane and ascertaining their weak 

1 , ar_ re,hectfnlh•, 

S. \I-Cc ikAIICK, 
srlleriutendent of Lamps and Gas. 	~  

EXI-IIIIIT '' B." 

S'ummarl, oJ the Appropriation for '' Lamps and Gas for 1879," showing the Balance against which 
no Vouchers have been drawn, with the Amount of Liabilities against the Appropriation, for the 
Quarter ending June 30, 1879. 

Amount appropriated for Lamps and Gas, for 1879 .................... 	..... 	. $524,000 00 
Amount of vouchers (}raven during quarter ending March 31 ........... $82,030 85 
Amount of vouchers drawn (luring quarter ending June 30. ............ 	117,197 21 

199,228 o6 

Balance against which no vouchers have been drawn .............. $324,771 94 I)educt amount transferred by Board of Apportionment to appropriation "Aqueduct, 

	

Repairs and Maintenance of, 1879," June 14 ... . .... ...... ............... 	20,000 00 

$304,771 94 
LIABILITIES. 

New York Gas-light Co., lighting public lamps. month of June........ $3,547 40 
Manhattan Gas-light Co., lighting public lamps, month of June......... 7,247 72 
Metropolitan Gaslight Co., lighting public lamps, month of June....... 6,279 27 
IIarlem (das-light Cu., lighting public lamps, month of June........... 6,678 47 
N. Y. Mutual Gas-light Co., lighting public lamps, month of June..... , 963 41 
Central Gaslight Co., lighting public lamps, month of June........... 6,280 SS 
Northern Gas-light Co., lighting public lamps, month of June.......... 4,l I 127 
Yonkers Gas-light Co. , lighting public lamps, month of June ..... 	.... 1So 00 
E. P. Gleason Manufacturing Co., lamp-posts, etc., for Mayor's residence 180 oo 
11. 	I)ripps, 	map of Ilarlcctt district .. 	............................... 210 00 
Gilbert Palmer, gas-mains, etc., for Gansevoort square ................ 450 00 Hotchkiss, 	Field & Co., 50 lanlp-posts..... 	... 	.... 	............. 416 25 
Bartlett Lamp lbanUfacturing Co., 200 Boulevard lamp-irons .......... 120 on 
Alex. 	Brandon, 	150 	street-1amps ................................... 450 00 
E. G. Milton, 50 lamp-posts for Twenty-third Ward .................. 369 50 
E. P. Gleason Manilacturing Co., Too street-lamps for Twenty-third and 

'Twenty-fourth Wards .... 	................................... 300 00 

-- 	37,784 17 
Balance available Julie 30 ..................................... $266,987 77 

Total 

33 
32 
31 
35 
40 
5 

28 
8 

x,a8o 

CITY RECORD. 	 AUGUST 28, 1879. 

lXlUIilf "'A." 

.c :;, 	:rt siioa iii !h.' .1nr:':rrr's iwr I bur, %:.v•, ,prawn f<'r Gas to the various Public.11arkets, Armories, 

-<s, etc., and -tur Filling-up, Repairing, and Lig/Bngthe Public Larnrjs, etc., Jor the Quarter 

ns . roe 30, 1579, 

EXHIBIT «C.'' 

Summary of the A/rf,rapriatiop for "Salaries-/amps and Gas, for 1379," showing the Balance 
against which no Vouchers have been umvep, for the Quarter ending 7:pre 30, 1879. 

	

Amount appropriated for "Salaries-Lamps and Gas, for 1879 " ... . ............. 	$6,000 00 
Amount of vouchers drawn during the quarter ending March 31 .... ... 	$1,304 00 
Amount of vouchers drawn during the quarter ending June 30.......... 	1,352 00 

	

-- 	2,656 cxt 

	

Balance available June 30 ..................................... 	$3,344 rn; 

\', 	:._u,ton 	Market .. 	...................................................... $489 63 
- 

(_.:'.r.lrine Country 	Market ................ 	................................... 29 83 

:Marine 	Meat 	Market 	....................................................... 20 qo EVHIBIT ' I)." 
I.,.ion 	Meat 	Market ........ 	................................................. 117 42 5umrian' of the "Lamp Ac ou,zt," shooing the number of Xew Lamps Lighted, 01d La,, s 
I-,::Lbn 	Country 	\Iaiket ................................ 	.. ................... 264 to Xrlf{~Ir/ed, and the ,uonb:r Discontinued bt each Gas Company, during the Quarter ending 
1--cx 	Market ........................... 	....... 	........... .. 	......... 	... 83 35 7um°30, 1879. 
voIre Market ............................................................... 211 66 

i_ ..stall 	Market 	......................................I 	....................... 204 25 *v . h'\F Y ORK GAS-LIGHT COMPANY. " 

L 	ping 	Market 	............................................................. .. 67 45 ............. -Ntnher of lamps burning March 31, 1879.............. 	 ...... 3,231 
f 	,upkins 	Market .............. 	...... 	. 	...................................... 120 84 Number of new lamps lighted during the quarter.............. ............. t4 
l_nirr, 	n'larket ............................................................. 87 02 Number of old lamps relighted  relci.hted during the quarter.......................... 4 
Fir,: 	Iii 	trict 	Police 	Court ................... 	.............. ........ 	......... 20 	19 

acid 	District 	Police 	Court ......................... 	......... ............. 	. 	. 34 77 Less la mps discontinued during the quarter....... 3X48 
1 	it l l)is;rict Police Court 
I- 	urth 	District 	P 	,lice 	Curt urt 	........................ 	.......................... I 30 Number of lamps burning June 	o, 18 1 	gJ 	3 	1879 ........................ ..... 	3,24[ 
Fi;,h 	District Po:ice C-urt ..................... 
C. •. po r; 	of Special 	Sessions ...................................................... 1 33 MANHATTAN (:AS-LIGHT COMPANY. 

and 	District Civil 	Court .......................................... ........ 15 39 ............ Number of lamps burning March 31, 1879 ............... 	 ...... 6,656 
F ' ,unit District Civil Court 	. 	............ 	...................... ............ 	.. 2 09 -umber of new lamps lighted during the quarter .......... ........................... 25 
I.i -th 	District 	Civil Court ...................................................... 3 6[ Number of old lamps relighted during the quarter.................. 	....... 4 

.:::h 	District Civil Court ....................................... 19 -- 6,685 
I:i,hth 	District Civil Court..... ...................... 	...... ............... 3 8o Less lamps discontinued (luring the quarter...................................... 4 
Ni,~th 	District 	Civil 	Court ..................................................... 2 8o 
'iIarine 	Court ..................................................... .......... 6 84 Number of lamps burning June 30, 1879........... 6,6 I 

trt Room, Brown `tone Building.... 	.... 
(- 	 ........................... 

28 88 
\sic 	Court-house ............................................................. 

...... " 
856 52 

" R POLITAN GAS-LIGHTC \fE[ 	COMPANY. 

City.- 	Hall 	............... 	............................... ............ 	.... 512 05 Number of lamps burning March 31, 	1879 ................................ 3,980 
Rr-'eiver of 'faxes' O hce..... 	......................... .......... 150 86 Number of ne v lamps lighted during the quarter. 	.................... 	.... 21 
lrrcars 	,f Personal Tries Office ............................... .............. 3 n9 Number of old lamps relighted during the quarter................ ......... P 	g 	S 	9 2 

C 	-p,ration 	.attorney'.; 	utfice ................ 	........................ ........ 44 84 4,003 
i 	e 	l'anl, 	Rivington 	street ........... 	................................. ...... 2 66 Less lamps discontinued (luring the quarter... 	................ .................. 5 
Aartmeut 	of 	Buildings ...................................................... 6 S.} 
unty 	Tail ........................ 	.. 	..................................... 460 18 Number of lamps burning 	June 30, 	1879 .............................. 3,998 
iii) 	Gate-house ............................................................ 

:,ineer o2 B 	ulccar(h' 	Office ............ 	.................................... 9 
20 

NEW YORK MUTUAL GAS-LIGHT COMPANY. 

I, 	Sine-house, 	High 	Bridge .......................................... ........ 104 8o Number of lamps burning March 31, 	1879............................ 	.... 587 
tometrical 	Room, Grand street ....................... 	..................... 32 Si Number of new lamps lighted during the quarter................. 	......... . 
iiometrical Roonl, teventy-ninth street ............................... ....... 27 63 Number of old lamps relighted during the 	quarter......................... . 587 
Iiorv, 	Fifth 	Regiment ........ 	... 	......................................... 62 7o 

;r;porc,5eventh Regiment 	............................... .................. 170 81 Less' lamps discontinued during the quarter.................. . 
1n,itory, 	Eighth 	Regunent ........... 	... 	...... 	............................. 38 7o 
\'-In,rv, 	Ninth 	Regiment .................................. .................. 372 02 I be Numr of lamps burning June 30, 1879 ....... 	............ ......... 	587 

.1 	m ;ry, Eleventh 	Regiment ....................... 	.... 	............. 
\rsorc,T„elfth 	Regiment ....... 	...................................... 

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

64 03 

173 09 
HARLEM GAS-LIGHT COMPANY. 

many, 	I centy-second 	Regiment ............................................. 330 60 Number of lamps burning, March 31, 	187 9................................ 3,860 
:'ir:uorv, 	Sixty-ni,tth Regiment ................................................. 67 45 Number of lamps transferred from the N. Y. and N. J. Globe Gas-light Co.... 510 
1: r.:ory, 	jenty-dn5t 	Regiment ................................................ 128 82 Number of new lamps lighted during the quarter........................... 29 
.1r,nory, Third 	Regiment, 	Cavalry ............................................ 32 30 ...................... Number of old lamps relighted (luring the quarter .... ..................... 4 
Arubory, Separate Troop .. A," Cavalry ............................ ............ 39 33 4,403 
armory, .'eparate 	I roop " B," Cavalry ...................................... .. 17 29 Less lamps discontinued during 	the quarter............ ...................... 26 
:binary, 	Battery 	.. B 	', 	Artillery ............................................ . 6 46 
armory, 	Battery 	" K," Artillery ............................................... 8 74 Number of lamps burning June 30, 1879............ .. 	4,377 
1',iblic Bath, Gouverneur flip......,.. 6 46 
iitU1ie 	Bath, 	Fiflll street, 	East 	river ............................................. 7 22 CENTRAL GAS-LIGHT COMPANY. 

Iht!,lic 	B:th, 	Bethune street . 	.................................... ............. 7 6o Number of lamps burning March 31, 1879. 	...... 	........................ 1,704 
1'.,hlic Bath, Thirty-seventh street, 	East 	river ..................... .............. 6 53 Number of new lamps lighted during the quarter 	.......................... 41 
I`.,blic 	Bath, 	Thirty-fifth street, 	North river ...................................... 6 52 Number of old lamps relighted during the quarter................ 	........ 6 
Yupilie Bath, One Hundred and Fourteenth street, East river ...................... o 4 40 1,75 1 
I.i 	hting 	Public 	Markets 	(pay-rills) ............................................. 285 00 Less lamps discontinued during the quarter........ . 
(, leanimd Photometrical Roots (pay-rolls) ........................................ 15 00 --  
Lamp-posts .................................................. .............. 1,329 25 Number of lan,ps burning June 	30, 	1879.............................. 1,749 
Lamp-post;, Twenty-third and twenty-f ourth Wards ....... 	.............. ....... 369 50 NORTHERN GAS-LIGHT COMPANY. ',trees-la 	nps 	............................................. 5 	00 
Boulevard 	lamps 	............................................................ 200 00 Number of lamps burning March 31, 1879.................. 
(l-oss-heads ........................... 	............ 	............. .......... 186 on Number of new lamps lighted during the quarter ............ 	.............. to 
Lamp-irons 	........................................................... ..... 185 00 Number of old lamps relighted during the quarter .......................... . 	. 
Glans............................. 	.................. 	...................... 27 50 1,010 
Tape 	line 	and 	divider . 	............................ 	.......................... 2 0o Less lamps discontinued during the quarter...................................... . 
Suppiies for 	Photometrical 	Rooms.... ...... 	................................... 179 72 
Lamp 	[naps 	...... 	...... 	.. 	........................... ................... 12 00 Number of lamps burning June 30, 1879........ . 
Traveling 	expenses ............................................. ............. 78 5o 
Y6otonletncal Room, 	Grand street, 	rent ......................................... 87 50 YONKERS GAS-LIG[IT COMPANY. 
Pitotometrlcal R-,om, Seventy-ninth street, rent .................................. 75 0o Number of Tamps burning March 31, 	1879................................. 72 
Fitting up new lamps ............................. 	.. 	..................... 364 00 Number of new lamps lighted during the quarter........... 	.............. . 
Fitting up new lamps, Twenty-third and Twenty-fourth Wards ..................... 490 00 Number of old lamps relighted during the quarter................. 	....... . 
I~e;etting and repairing lamp-posts ........... 	................................ 1,450 00 72 
Resetting and repairin4 lamp-posts, Twenty-third and Twenty-fourth Wards.......... 114 00  Less lamps discontinued during the quarter ...................................... .. 
Lighting public 	lamps ........ 	...................... 	. .................... 72,893 76 
Lighting public lamps, Twenty-third and Twenty-fourth Wards .................... 3[,471 52 Number of lamps burning June 30, 	1879.............................. 72 

Total 	.................................. ....... 	...... 	.... $117,197 21  Total number of lamps burning June 30, 1879......................... 21,715 
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Document "P." 
CITr OF NEw YORK, DEPARTMENN'r OF PUBLIC WORKS, 

BUREAU OF REPAIRS AND SUPPLIES, 
SUPERINTENDENT'S OFFICE, CITY I-TALL, ROOM 18, j 

NEW YORK, July 16, 1879. 	J 

ALLAN CANIPsla.L, lsq., Commissioner of Public IVorks: 

Sit-In compliance with your request, I herewith submit a report of the transactions of this 
Bureau for the three months ending June 3o, 1879. 

The exhibits narked " A," '' B," and '~ C," hereto annexed, show the number and amount of 
certified vouchers drawn during the three months, also the condition of the appropriations upon 
which they have been drawn and where the money has been applied. 

The principal items of work done are as follows: 
Repairing and restoring part of the brown-stone ashlar on front and the brown-stone stoop in 

rear of City Hall, and painting, kalsomining, etc., in Mayor's Clerk's office, in Permit Bureau, 
and in office of Chief Cleric of Department of Public 1Vorks. Building an iron fence on rear wall 
of County Jail, repairing wall where hole was cut, and lining the spot with boiler iron ; also repairing 
and altering the plumbing. 

Fulton Market caught fire twice during the quarter, on April 16th and on May 31st, necessi-
tating an expense for repairs of nearly $2,000. A new felt and gravel roof was put on part of the 
market, and the brick building on the west side was lowered to a height of one story and a new 
rvof put on it. 	A new felt and gravel roof was put on part of Clinton Market ; several iron 
gratings at Essex Market were repaired, and the gutters and leaders of Union Market were repaired 
and painted. 

Five reflectors were put in City Arsenal, corner of White and Elm streets, for Third Regiment 
('avalry. 

The building on southeast corner of Tenth avenue and Little Twelfth street was repaired and 
newly roofed. 

Glass dials and arrangements for illuminating them at night are being put in the clock on 
Third District Court-house, some painting and kalsomining was done in this building, the slate roof 
was repaired and part of it rendered with hair mortar, 

The Dog Pound was rebuilt on a site near the old one. 
The room of Clerk of Court of Special Sessions in City Prison Building, was painted and 

kalsomined and fitted up with cases for records and hooks. 
The work of building a partition, kalsomining and painting in First District Civil Court is still 

in progress. 

Forty-two closets or lockers were built in building Nos. 839 to 143 West Twenty-third street, 
for Battery K. 

The work of fitting up offices for Commissioner of Jurors, in addition to New Court-house is 
in progress. Venetian blinds were fitted in windows of office of Collector of Assessments, in same 
building. 

New carpets were furnished the Mayor's Clerk's office, County Clerk's office, Permit Bureau, 
Ninth District Civil Court, Court of Special Sessions, Seventh District Civil Court, and office of 
Chief Clerk Department of Public Works. 

The awnings of the various buildings have been repaired and put up where required, and several 
new awnings made. 

Ice for water-coolers is being taken as usual during warm weather. 
A quantity of law books were furnished. 
The Public Baths were repaired and painted and tanks caulked and were towed to their summer 

stations. 
A contract was entered into for the construction of a new bath to be located at the Battery. 

This bath is about finished and will be in position in a day or two. 
The work of keeping the buildings and offices clean progressed favorably during the quarter. 

Respectfully, 
THOMAS KEECH, 

Superintendent of Repairs and Supplies. 

EXHIBIT "A," 

Showing the Number and Amount of Vouchers drawn on account of the Appropriations therein 
named, from April I, 1879, to 7zrne 30, 1879, inclusive. 

TITLE OF APPROPRIATION. 	
NUMBER

ERS. 
OF 	

AMOUNT. VOUCH 

Supplies for and Cleaning Public Offices .......................................... 	6z 	$13,714 54 
Salaries-Supplies for and Cleaning Public Offices ................................. 	3 	 3.887 40 
Public Buildings-Construction and Repairs ..... ................................ 	53 	6,254 77 Salaries-Public Buildings-Construction and Repairs ............................. I 	3 	 468 oo 
Free Floating Baths ..............................................................~ 	4 	 475 65 
Salaries-Free Floating Baths ................................................ ...I 	2 	 457 50 
Additional Free Floating Baths ...................................................1 	6 	 898 23 
Free Floating Baths-For Bath at Battery ........................................ 	r 	 6o oo 

Totals..........................................................{ 	134 	j 	$26,216 c9 
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First District Police Court' $z5 05 ...... . 	...... ... .... ... 	.... 	... 9z5 05 
Second 	,. 	„ 	j 31 75 31 75 
Third qz 50 ...... $8 ro .... .... .... 	..... 50 60 
Fourth 	. .~ 350 ...... I...... ... ... ........... I 3 50 
Fifth 	" 	„ zr to ...... z: to 
First District Civil Court! ...... ...... 6 65 6 6
Third 

... 

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

.... 
„ " 5z5 ...... ...z .... 

...........: 

........ 
I 

Sixth 53 38 ...... 57 	7 .... .... 	

. 
5 z5 

Ito 
Seventh .. ,. 140 50 ...... .... 

.... 	.... 	... 
...... .... 	... 140 5o 

Eighth 	„.. 4z q6 ...... ..... ... .... .... 	....... qz 96 
Ninth 74 55 ; 74 55 Special Sessions Court. 	.j 99 00 .... ...... .. ... ... 	....... 99 00 
Supreme Court.........r7 oo .....• ...... .... .... .... 	....  t 	oo 
Superior Court.......... 14 50 

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

7 14 50 
Marine Court........... 154 54 ••••.. ... 	.. ... ... ... 	.... 	.... r54 54 
Washington Market...... ...... ...... 145 80 .... .... 	.... 	.... 145 80 
West Washington Market. 37 43 ..• •••. ...• 	...• 	...• 37 43 
Jeftcrson Market........ ...... .... 	.. zx 94 .... ... .... 	.... 	.... 21 94 
Clinton ...... ...... 

...... 	
. 575 00 . .... ....  .... 	I 	.... 	.... 275 00 

Fulton 	" 	..... 
Essex 	., 	

... 
........ 

...... 

...... 

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

...... 
zz8 48 
8 55 

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

r,zz8 48 
855 

Centre 	......... ...... ...... 14 50 .... .... .... 	.... 	.... r4 50 
Executive Department...' zz4 x8 ...... .... „ ..,, 	.... zz4 e8 
Legislative 	... 03 34 .... .. ...... .... .... 	1 .... 	.... 	.... z3 34 Law 4400 ..... ..... ... ... .... 	.... 	.... 44 00 
Finance 	•' 	... I27 10  xo 

31z5 
...... ...... .... .... .... r 25 

	

py 	 g. 

	

De 	
Taxe, 

srmentof 
and 

llepartment

ts....l

......' 
97 99 •••.•• •••.•• •••• .... ..... 

Works ................ 254 (5 ...... 	~ ...... .... .... .... 	I , 254 05 

Supplies, D. P. W ..... 301 58 
Bureau 	of 	Repairs 	and f 

..... zo8 73 I .... .... ........ 510 31 
Bureau of Repairs c&- Sup- 

plics, D. P.W., Pay-rolls 9,476 00 3887 40 ...... 68 no •••• 831 40 
Commissioners 	of 	Ac-, 
counts ................ 23 00 .  00 

District Attorney........ z8 s5 
tz8 tg 

...... ...... .... ......... z8 
Y .... ...... .... .... .... 	........ zs rg 

Re 	ister ........ 
r..........

...... 
Surtot 

ro 00 .... .. ...... .... .... to ou 
g 5 48 ..... ....... 8 

City 	Hall............... 806 z8 ...... 	'~ 844 83 .... .... .... 	 .... 651 it 
New Court-house ....... 958 70 ..... 292 96 ... ..... .... . 1.251 	66 
Brown Stone Building... 137 60 ...... xzo 63 .... .... .... 	.... 	.... 28 43 
Hall of Records......... ...... ...... 113 og .... .... .... 	........ rr3 03 
Thirdi)istrictColrt-house, IS 63 ..... 511 33 ,,,, ,,,, ,,,,  529 96 
Fifth 	 ,. ...... ... zo1 .... .... 9 
Seventh " 	" 3 00 ...... 36 39 .... .... .... 	... 39 39 
Frnth 
Free Floating Baths....., ... 	.. ...... 	

. 
1z 75 65 57 50 	98 z3. 	o no r,8gz 48 

County Jail ............." 118 15 .... 	. . 6 3 	o6 .... .... .... 	' 	.... 	.... 749 II 
City Arsenal ............1 ...... ...... 195 00 .... .... .... 	 .... 93 93 
City Prison ............. ..... ...... zt 3 93 .... .... 213   93 
Dog Pound ............. g 9 Ø (5J5 

g..... DispensaryBuilding.....  5 89 ...... 3 no I .... .... .... 	.... 	.... 8 89 
Rivington Street Yard...', 

g 
...... ..... 46 40 . ... .... . ... 	.... 	.... 46 40 

27 Chambers street 34 30 .  ... 	, 34 30 
594 Grand street.........' ...... ..... 32 6o  .... 	. .... .... 	... 	.... 3z 6o 
49 ...... ...... r6 oo ......... .... 	.... :6 oo 
25 Norfolk street......... 

g 

southeast 
8x8 .... ... .... 	.... 	.... 8 r8 

Building 	outheast corner 
heart ...... 

.... 
of Tenth aven ue 	and 
l,ittle'1'we1Rh street...! ...... ...... 56 25 .... .... .... 	.... 	.... 56 25 

Eighth Regiment........i tq oo ..... ...... .... .... .... 	.... 	.... 54 00 
Ninth 	........~~ tto 50 ...... 555 rg .... . - .... 	.... 	.... z65 69 
Eleventh 	" 	... ..... 13 50 . ...... .... .... 13 0  5 

5388 	0 

	

7 4 	I $ 6,z5477 	$4 6800 Totals............ 	$13.714 54 $475 	5 6 --- 50 	$8 	z3 	6n oo $457 	$898 	$ 	$j2 5 _-_ 	_.._ _._.. 	26.I6 oq  --- 

EXHIBIT "C," 

Showing the condition of the Appropriations of 1879, and Special lured upon which Vouchers 
have been drawn, from April I, 1879, to June 30, 1879, inclusive. 

Supplies for and Cleaning Public Offices- 

	

Balance March 31, 1879 .................................................. 	$41,782 95 

	

Vouchers drawn ......................................................... 	13,714 54 

$28,068 41 
Liabilities, estimated........................ ........................... 	4,096 93 

	

Available balance ............. ........................ ....... 	$23,971 48 

Salaries-Supplies for and Cleaning Public Offices- 
Balance March 31, 1879 ............... ......................... 	 ,082 60 

	

Vouchers drawn ......................................................... 	3,887 40 

	

Available balance .............................................. 	$7,195 20 

Public Buildings-Construction and Repairs 

	

Balance March 31, 1879 .................................................. 	$29,796 6o 

	

Vouchers drawn ......................................................... 	6,254 77 

$23,541 83 

	

Liabilities, estimated ..................................................... 	7,144 35 

Available balance ...... 	.. .................................... 	516,397 48 

Salaries-Public Buildings-Construction and Repairs- 

	

Balance March 31, 1879 ................................... .............. 	$1,536 50 

	

Vouchers drawn ......................................................... 	468 oo 

	

Available balance .............................................. 	$t,o68 5o 

free Floating Baths- 

	

Balance March 31, 1879 .................................................. 	$9,491 54 
Vouchers drawn.. .............. 	... 	......... .......................... 	475 65 

$9,015 89 
Liabilities, estimated .......... 	...................................... 	859 19 

	

Available balance .............................................. 	$8,156 70 

ialaries-Free Floating Baths- 

	

Balance March 31, 1879 .................................................. 	$3,325 00 
Vouchers drawn ......................................................... 	457 50 

$2,867 50 
Liabilities ........................................... 	................... 	770 00 

Available balance .... 	......... ........... ................... 	$2,097 50 

RECAPITULATION. 

Number of lamps burning March 31, 1879 ........................... .......... 21,600 
Number of new lamps lighted during the quarter ........................... 	140 
Number of old lamps relighted during the quarter .......................... 	20 

160 

21,760 Less lamps discontinued during the quarter .......................................... 	45 

Total number of lamps burning June 30, 1879 ......................... 21,715 

EXHIBIT "E." 

Statement showing the Illuminating Power of the Gas supplied by the several Gas-light Companies 
during the quarter ending Tune 30, 1879, as shown by the Daily Observations at the Photo-
metrical Rooms of the Department of Public Works. 

NEW YORK 	MANHATTAN NEW YURK MUTUAL METROPOLITAN 	HARLEM 
FOR 	 GAS CO. 	 GAS CO. 	GAS CO. 	 GAS CO. 	 GAS CO. 

WHAT 	 - 
TIStE. 	ILLUMINATING 	ILLUMINATING 	ILLUMINATING 	ILLUMINATING 	ILLUMINATING 

POWER IN CANDLES. POWER IN CANDLES. i POWFR IN CANDLES. I POWER IN CANDLES. POWER IN CANDLES. 

--

During 	•, 	a3 	
R 	

L --- ~- 	-- N 
	

a~ 	M 	
y 	 « 	ai 

the Week  	u 	3 	.em 	u 	3 	 °~ 	x 	v 	.r 
Ending., 

	. a x ¢ a x  

April 5 . . . 16.13 17.09 16.64 16.50 1 17.30 16.87 18.48 19.57 18.85  56.70 17.19 16.97 16.73 77.03 16.90 

	

' 	1z... 16.54 17.11 	16.76 16.19 1 17.41 1 t6.85 58.38 20.48 19.19 16.34 17.13 16.74 15.92 16.70 16.30 
19... 16.76 57.24 16.97 16.74 , 19.35 17.03 58.48 59.02 18.65 16.05 16.57 16.31 16.53 56.77 16.31 

.. z6... 16.72 17.09 16.87 17.00 17.29 17.14 18.59 18.91 18.70 16.86 17.01 16.90 16.58 16.96 16.79 
May g... 16.67 56.89 16.77 17.07 19.59 17.28 18.40 19.27 18.76 16.51 56.72 16.54 16.46 16.66 16.56 

to... 16.44 16.99 16.82 17.20 17.68 19.36 18.00 19.18 18.76 16.67 17.02 16.89 j 16.62 16.91 16.78 
" 	17...i1 16.52 16.92 56.74 16.87 19.30  17.18 18.39 19.23 18.76 16.82( 17.57 17.31 15.92 57.03 16.60 
.. 	z4...; 15 59 16.58 r6.26 .6.68 17.91 17.22 18.01 	19.32 18.55 r6.8oI 57.54 17.08 15.49 156.31 15.84 .. 	3r... 15.80 j 16.24 15.88 16.88 • 17.07 16.93 18.32 18.90 18.52 17.05 17.70 17.24 14.84 16.60 15.63 

	

June 	7... 15.82 16.99 rti 13 15.88 16.86 x6.62 17.86 x8.85 18.24 17.21 17.62 17.41 116.36 17.71 17.01 
14... 16.65 	17.07 	16.87 16.86 j 17.32 17.09 17.75 1 18.S5 18.05 17.55 18.22 17.87 116.17 16.95 ,16.59 
2t... 16.52 17.22 16.93 16.95 17.57 17.23 57.76 18.47 18.14 18.39 18.59 18.43 ! 16.08 16.47 16.32 

,, 
 

28...{ 16.49 17.27 16.89 56.93 17.55 1 17.14 17,71 58.57 18.04 17.98 19.61 18.58 16.03 17.18  16.58 

t as Works, } 2 4-100 Miles. 	1 83-roo Miles. 	179-loo Miles. 	3 33-IOO Miles. . r 75-100 Miles. 

I;X I I IBIT 

Showing the Amount of Expenditures for which Certified I'aurbers h07',' be,'n dvar'n on arrnrnzt of the 
several Ap'tropriations therein named, and also shoa'in ' the• liuildi,o,'s, Courts, DI/5artments, 
etc., to which the same has been charged, from April t, 1899, to 7raze 30, 1879, inclusive. 
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Additional Free Floating Baths— 
Balance 	March 	31, 	1879 ... 	............................................. $4.128 82 

Vouchers drawn...... 	..... ............................. ............... 	898 	23 

$3,230 59 
I.ial,ilities, 	estimated ........... 	......................................... 3,159 82 

Available balance 	............ 	................................ $70 77 

Free Floating Baths—For Bath at Battery— 
Balance 	March 	31, 	1879 ................................................... $9,32

9 70 Vouchers 	drawn.......... ................................ .............. 

$9,269 70 

Liabilities, 	estimated 	..................................................... 6,973 00 

Available balance ........... 	............. .................... 	$2,296 	70 

Document " Q." 

DEPARTMENT OF PUBLIC WORKS, 
BUREAU OF STREET INCUMBRANCES, ROOM 13, CITY HALL, 

NEW YORK, July t6, 1879. 

Hon. ALLAN CAMPBELL, Commissioner of Pith/ic Works. 
SIR—Herewith report of the operations of this Bureau for the quarter ending June 30, 1879 

(months of April, May, and June). 
Number ofcomplaints received against obstructions and incumbrances on streets and side- 

walks, in each of which an official notice was served on the offending party for the 

	

removal or discontinuance of the same ............................ .. .......... 	685 
-Number of removals to the Corporation Yard or other suitable place of merchandise, trucks, 

wagons, stands, etc ........ 	..... 	...... 	..... 	..... 	........ 	.......... 	40 
Expense of such removals (including 47S loads of stone, dirt, rubbish, etc., from various 

parts of the city) ............................................................. $407 05 
Total expenses for the quarter ............... ... 	................................. 	957 05 

Received from owners of articles seized for their redemption . ........................... $680 50 
 Received from sale at Corporation Tard ................... ........................ . 

Total............................................................$85 IO 
which amount was paid over to the City Chamberlain. 

	

Number of Builders permits issued ......................... . ..................... 	2,226 
permits to cut down trees .......... 	................................... 	5 
special perniits .... 	...................... 	............................. 	152 
n, tire; t , retair -.ides\ alk- ....... 	....... 	.... 	......................... 	514 

cc 	a:!l; 	.ic... 	....................................... 	4 

1:cspcttfullp submitted, 

Tll(OM.'S F. IIART, 
For Superintendent of Incumbrances. 

Docurrlent '1 R." 

NEW YORK, June 30, 1879. 

Hon. ALLAN CAMPPELI-. _nntnrusi,w r of J'u~Bc 1Works: 
SIR—I herewith transmit statement of moneys received for water rents, penalties, and taps for 

the quarter ending June 30, 1879 
Principal. Penalties. Taps. 

April ........................................... $33,086 39 $618 qo $748 oo 

Slav 	........................................... 205,397 40 416 65 1,038 00 

June 	............ 	.... 	....... 	........... 	.. 236,647 41 308 85 858 5o 

5475,131 20 	$1,344 40 	$2,644 50 

I tat .......... 	 ........... $479,120 10 

Respectfully submitted, 

J. II. CHAMBERS, Water Register. 

POLICE DEPARTMENT. 

The Board of Police met n the 22d day of August, 1879. 
Present --Messrs. MacLean, French, and Morrison. Commissioners. 
Resolved, That Commissioner MacLean be appointed to act as President until the stated meeting 

of the Board, August 29, 1879. 

Leaves of Absence Granted. 

Captain Thomas Byrnes, Fifteenth Precinct, five days. 
Alex. S. Williams, Twenty-ninth Precinct, ten days. 

Leaves of Absence Granted under Rule 564—Approved. 

August 16. Patrolman John \V. Elder, First Precinct, half day. 
I3. 	°' 	Daniel O'Conner, Nineteenth Precinct, half day. 
I9. 	°' 	W. A. Smith, Thirty-third Precinct, one clay. 
20. 	Michael Johnston, Tenth Precinct, half day. 
20. Sergeant Wm. W. Sullivan, Twelfth Precinct, two clays. 
21, Patrolman Daniel W. Sullivan, Twenty-third Precinct, half day. 
21. «illiam H. Taylor, Eleventh Precinct, two and a half days. 
22 . Rjunclma i \\ !lliam 11. 1 lasson, Second District, two and a half days. 

Parades Approved. 

New York Turner Cadet Corp,, Augu<t 22. Street drill. 
Normal Lodge, F. & A. M., August 17. Funeral 
Kolte's Post, G. A. R., August IS. Funeral 
Germania Scheutzen Bund, August 19. Parade. 
Citizens' Corps of Troy, August 20. Parade. 
t ,erman-American Sharpshooters, August 22. Parade. 
Bavarian Festival Society, August 25. Parade. 
tit. Francis Society, August t8. Picnic. 
V. tlhelm Sohn K. U. Verein, August 18. Picnic. 
L,_,wenthal's German Schools. August 20. Picnic. 
Mount Olivet Baptist Sunday School, August 21. Picnic. 
Mloltke K. U. Verein, September I. Picnic. 
Rhcinisch Sharpshooters, August 18. Target excursion. 
Bloomingdale Gardeners Horse Troop, August 20. Target excursion. 
Deutsch-American Scheutzen Corps, August 25. Target excursion. 
Report of the Superintendent, relative to the enforcement of the Excise Law on Sunday, 17th 

instant. was ordered on file. 
Report of the Superintendent, relative to Patrolman Thomas Hogan, Twenty-first Precinct, was 

ordered on file. 

Death retorted. 

Doorman Michael Dore, Eighteenth Precinct, at 6 A. M., 19th instant. 
Report of the Superintendent, on petition of Patrolman John Reilley, Thirty-third Precinct, for 

full pay while sick, was ordered on file. 

SUPREME COURT. 

The People, ex rel. Charles O. Dooley 
against 	 - Writ of Prohibition. 

The Board of Police. 

Resolved, That the papers in the above case be referred to the Counsel to the Corporation with 
request that proceedings to vacate the writ be taken without delay. 

SUPREME COURT. 

The People,ex rel. Patrick W. Devitt, 
against 	 ). Writ of Certiorari. 

The Board of Police. 

Resolved, That the papers in this case be referred to the Counsel to the Corporation to make 
proper return. 

Communication from D. A. Levien, Jr., demanding $64.64, for costs in the case of Charles O. 
Dooley, was referred to the Treasurer with power. 

Communication from the Comptroller, transmitting copy of resolutions of Board of Estimate and 
Apportionment, calling for the Departmental Estimate for I88o, was referred to the Treasurer. 

Communication from Samuel Whitechurch, Secretary Taxpayers' Central Committee, relative to 
obstructions in Second avenue, caused by materials of Elevated Railroad, was referred to Commis-
sioner MacLean, with power. 

Applications ordered on file; 
Patrolman Daniel Brooks, Twenty-seventh Precinct, for promotion. 
Dr. John G. Shumway, for appointment as Police Surgeon. 
On reading report of the Superintendent, it was 
Resolved, That full pay he allowed to Patrolman James H. Johnson, Thirteenth Precinct, while 

sick, ftom April 3, to May 19, 1879. 
On reading report of the Board of Surgeons, it was 
Resolved, That Patrolman William II. Rhodes, Twenty-sixth Precinct, be allowed frill sick pay 

while sick. 
Resolved, That in the preparation of the abstract of the minutes of meetings of the Board 

for publication in the CITY RECORD, the Chief Clerk be directed to record hereafter the names of 
those voting aye or nay on all questions where the roll is called. 

Resolved, That Roundsman William F. Cosgrove, First Inspection District, be granted per- 
mission to receive a reward of $35 (subject to the deduction under the rule) for the arrest and 
conviction of a counterfeiter. 

Resolved, That Patrolman Patrick Ryan, Third Court, be and is hereby transferred to the 
Twenty-ninth Precinct. 

Resolved, That Patrolman John ACiegancl, Twenty-ninth Precinct, be and lie i, ho°reby detailed 
for duty in the Bureau of Street Cleaning. 

7rrdgments—Fins imposed. 

Patrolman Patrick Masterson, Tenth Precinct, five days' pay. 
Thomas J. Crystal, Tenth Precinct, five days' pay. 

'' 	John McEvoy, Sixteenth Precinct, two days' pay. 
" 	John Johnston, Sixteenth Precinct, five days' pay. 
" 	Patrick W. Reilley, Ninteenth Precinct, one day's pay. 
" William Dixon, Nineteenth Precinct, one clay's pay. 
" William Burke (No. I), Twentieth Precinct, five clays' pay. 

Henry Butts, Twenty-second Precinct, three days' pay. 
Thomas Dalton, Twenty-second Precinct, three days' pay. 
George M. Palmer, Twenty-third Precinct, two days' pay. 
Cornelius Scully, Twenty-seventh Precinct, two days' pay. 
William Kelly, Twenty-ninth Precinct, five days' pay. 
Chester L. Ketchum, Twenty-ninth Precinct, five days' pay. 

Reprimand. 

Patrolman Thomas McBride, Twenty-sixth Precinct, 

Street Cleanivrg. 

Communication from the Health Department, relative to nuisances at No. 2 State street and 42 
Whitehall street, was referred to Captain Caffrey to report without delay to thelChairman of the Com- 
mittee on Street Cleaning. 

Communication from Ambrose Snow, President Board of Pilot Commissioners, relative to refusal of 
keeper of scow to receive ashes from steamship Niagara, was referred to the Chief Clerk to answer, 
giving reasons as reported by the Chairman of the Committee on Street Cleaning. 

Resolved, That John W. Michell and John A. Squires be granted permission to appear before 
this Board, at any regular meeting, and that they be heard in relation to their proposals. 

Commissioner MacLean offered the following : 
Resolved, That Joseph D. Hoff be appointed Captain of the tug " U. S. Grant," with compensa- 

	

tion at the rate of S 	per annum, in place of William H. Rightmeyer, hereby removed. 
Commissioner French moved that the resolution lie over until next Board meeting. Carried— 

Commissioners French and Morrison voting aye, Commissioner McLean voting no. 
Resolved, That the following named persons be employed in, and removed from, the Bureau of 

Street Cleaning : 
James Mahoney, employed as Watchman. 
James G. Murphy, employed as Watchman. 
Sherman T. Stone, employed as Watchman. 
David Cognay, employed as 1'. D. Driver. 
Daniel Daly, employed as P. 1). Driver. 
John McNally, employed as hired Cartman. 
David Prendergast, employed as hired Cartman. 
James Curtis, employed as Laborer. 
Michael Carman, employed as P. 1). Driver. 
John Lyons, Cartman, removed. 
Joseph Winters, Cartman, removed. 

—and that those employed be assigned to duty by Captain Hedden. 
Resolved, That the Chairman of the Committee on Street Cleaning be authorized to have a 

telephone put up between Central Office and Street Cleaning stables. 

On recommendation of the Committee on Street Cleaning, it was, 
Resolved, That the following bills be and are hereby ordered to be paid by the Treasurer—all 

voting aye : 

	

Allen Bros., use of scow ........... 	$175 50 Tug "Kalbfleisch," towing scows... 	$44o 00 

	

Manly A. Britton, car fares......... 	6 oo 	 °' 	 '° 	.' 	680 oo 

	

Edward L. Carey, coal ............ 	9 00 A.T. Stewart & Co., kersey and 

	

Daniel Dailey, use of scows......... 	78 00 	ticking ......................... 	26 70 

	

Wm. H. Gautier & Co., use of scows 	225 00 Van Winkle & Co., rope........... 	153 07 
« 	<1 	< 1 	240 00 	'° 	spikes and bolts. 	32 72 

	

Horace Ingersoll, horse feed........ 	297 72 	 oil and grease... 	18 26 
<< 	 << 	........ 	379 z8 	

<. 	 '' 	... 	12 81 

	

James D. Leary, coal ..............20 30 	" 	oakum......... 	Iz 38 

	

Wm. J. Mack, use of scows......... 	75 00 Lewis S. Wandell, use of scows..... 	220 00 
<< 	<< 	 So oo 	 << 	 .' 	 380 00 

	

Manhattan Gas Co., gas ........... 	25 43 J. N. Waterbury, timber and plank . 	28 37 

	

N. Y. Towing and Trans. Co., use of 	 lumber........... 	15 00 
scows ........... .... 	....... 	225 00 Wetmore & Co., fire iron........... 	65 31 

	

N. Y. Towing and Trans. Co., use of 	 horseshoe nails..... 	62 23 

	

scows .......................... 	240 00 	 steel and files...... 	21 48 

	

N. F. Palmer, Jr., & Co., machine 	 J. N. Waterbury, lumber........... 	39 20 

	

fixtures ...................... 	20 00 Harmer, Hays & Co., currycombs, etc. 	8 75 

	

Pollock & Van \Vagenen, gauge 	 J. G. Moody, expenses ............. 	3 10 

	

glasses, etc .....................10 80 D. D. Mangam, horse feed..... ... 	284 79 

Total......................................................... $4,611 20 

Adjourned. 
S. C. HAWLEY, Chief Clerk. 
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FINANCE DEPARTMENT. 

Abstract of transactions of the Department of Finance for the week ending 
August 23, 1879: 

Deposits in the Treasury. 

	

On account of the SinkinglFund .... ......... ................................ 	$28,683 83 

	

City Trelasury .............................. ................ 	152,938 17 

	

Total...~ ................................................... 	$181,622 00 

XVarrants Registered and Ready for Payment. 

Aqueduct—Repairs and Maintenance ........ 	 .... $1,292 14 
Commissioners of Excise 
Contingencies—Comptroller's 

Fund ................................................ 9 00 
OtTice ........................................... 6 36 

• Department of 	public Works ................................. 	. t 156 
Law 	Department ... 	........................................ 	. 

ẀnternnLa 

114 25 

Croton 	 Fund 	............. 	............ 	....................... 3,561 53 
Croton Water Rent—Refunding Account ........... 	... 	................. 	...... 6 oo 

DockFund ................................................................. 4,315 37 
Fire 	Department 	Fund ................................................ 	...... 2,965 00 

Free Floating 	Baths ......................................................... 36 89 

Fund for Small-pox Hospit~il and Care of Contagious Diseases .................... 587 97 
HealthFund 	........... .................................... 	.............. 794 83 

Interest on the City 	Debt ....................................... 	............. 5,532 50 

Intestate 	Estates.........F .................................................. t,o15 85 

Lamps and 	Gas........... ................................................ 	.. 37,177 40 
Maintenance and Governor ntof Parks and Places ........................... 	.. 3,266 95 

Nursery and Child's Hospial ... 	............................. 	.......... 	.... 8,333 33 

New York Infirmary for W men and Children............ ...................... 175 00 
Public Buildings—Construe ton 	and 	Repairs .................................... 548 21 
Public Charities and Correc ion ................................................ 12,189 74 
Public Drinking-hydrants ..................... ............................... 627 18 

Public instruction ........ ..................................... 7 70  

Repairing and Renewal of ipes, Stop-cocks, etc ................................ 3,074 08 

Repairs and Renewal of Pa ements ................................ 	........... 11,657 28 

Roads and Avenues and Sp' nkling ............................................ 2,134 31 

Sewers—Repairing and Cle ning .............................................. 620 61 

Street Improvement Fund . . 5,899 82 

Street Improvements above 
................................................... 

y-nint.............. ....... 2 50 

Supplies for and Cleaning ic Offices................................. 	... 68o 25 

Total ...j ................................................. 	$113,336 61 

SNITS, ORDERS or COURT, JUDGMENTS, ETC. 

COURT. PLAINTIFF OR RELATO AMOUNT. 	 NATURE OR ACTION, ETC. 	ATTORNEY. —_- 

Supreme..) Patrick Farley..... $46,669 76 	For amount due under contract for regulating, 
etc., Fourth avenue, Fifty-eighth to Seven- 

Geo. W. Morton a 
Jacob M. Patterso 
Jr., 	against 	Own 

ty-first street ............................ 	E. 	Sandford. 
d 
, 

Murphy and other 
John McGrath a 
Jno. 	F. 	Bohmfa 
against George 
Morton and other 

; 
d 
k 

. 	ra,788 94 	Order 	to pay over 	to J. 	Sanford Potter, 
Trustee and Receiver, $t2g88.94, amount', 
received by Chamberlain from Owen Mur-  
phy, Treasurer of Board of Excise, for 
licenses issued between May 1, 1876, and. 
December 

•• Frederic Booss........ 
22, 1877.......................B. N. Harrison. 

Order to vacate assessment for underground 
drains in One Hundred and Tenth and 
One Hundred and Twenty-fourth streets.. 	A. B. Johnson. 

,, Daniel R. Kendall. ~ 	........ ! Order to vacate assessment for underground 
drains in One Hundred and Tenth and 
One Hundred and Twenty-fourth streets..  

•' Susan R. Kendall..... .... 	. Order to vacate assessment for underground, 
drains in One Hundred and Tenth and 
One Hundred and Twenty-fourth streets..' 

•• The Manhatton.Sa'- gs ......... Order to vacate assessment for Ninety-second 
and One Hundred and Sixth street under- 
ground drains........................... 

Barbara Fuchs, ex'x. ........ 	Order to vacate assessment for paving Ludlow 
street, Canal to Stanton street............ 	•• 

', ........ 	Order to vacate assessment for paving Seventy- Susan Rothschild ..... 
second street, between Eighth avenue and 
Harlem river............................ 

Com.Pleas Edward Morrissey 
William F. Morga 
The Mayor, etc... z,000 oo 	For amount advanced to complete contract for 

building public bath, and for injunction to 
restrain payment of balance to W m. F. 
Morgan, and that this claim be adjudged a 
prior lien ............................... 	T. Brennan. 

•• Edward Morrissey vs 
William F. Morgan 
The Mayor, etc... 1,000 Co 	Notice ha pendens for payment of claim of  

$r,000, advanced under contract between 
The Mayor, etc., and Wm. F. Morgan....  

CLAIMS FILED. 

NAME OF CLAIMANT. AMO NT. NATURE OF CLAIM. ATTORNEY. 

Robert Sillery ............. $to, a no For damages for personal injuries received through 
dangerous condition of sidewalk in Morton street.... J. T. Patey. 

Daniel F. Tiemann........ 4,5 0 00 For award in matter of closing the Bloomingdale road.. K Sandford. 
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CONTRACTS REGISTERED. 

NO. DATE OF 
CONTRACT. DEPARTMENT.  NAMES OF CONTRACTORS DESCRIPTION OF WORK. 

4636 June 14, t879 Charities & Correction Samuel W. Sears........... Furnishing 307,000 brick, too bbIs. lime, 
too bbls. cement, 6 boxes tin, and tso 
kegs nails. 	Total, $2,340.27. 

4637 July as, 	" Public Works........ Gilbert Palmer (Special).... Flagging sidewalk on east side Fourth 
avenue, between Sixty-fifth and Sixty- 
sixth streets. 	Estimate, $2r6.eo. 

4638 30, 	'• ........ Michael Mahoney (Special). Fencing vacant lots southeast and south. 
west corners Madison avenue and One 
Hundred and 1'wenty-seventh street. 
Estimate, $t36.68. 

4639 Aug. t3, •' 	........ Richard A. Cunningham.... Fencing vacant lots on block bounded by 
(Special.) Eightieth 	and 	Eighty-first 	streets, 

Madison 	and 	Fifth 	avenues. 	Esti- 
mate, $396.44. 

4640 7, 	'• Owen Fitzpatrick (Repaving 
underchaP.476,Laws1875) Regulating 	and 	paving 	Twenty-first 

street, from Seventh to Eighth avenue; 
Twenty-sixth street, from Seventh to 
Eighth avenue ; Thirty-seventh street, 
from Sixth to Seventh avenue; Forty- 
fifth street, from Lexington to Fourth 
avenue, and 	Forty-filth street, from 
Madison to Fifth avenue. 	Estimate, 
$[6,366. 

464n a, 	" .... .... Leonard W.Johnson (Repav- 
ing under chap. 476, Laws 
5875) .................... Regulating and paving Seventh avenue, 

from 	h'orty-seventh 	to 	Fifty-ninth 
streat. 	Estimate, $33,297. 

4642 " 	II, 	" ........ John Wetherell ............. Furnishing materials and building a Keep- 
er's house, 	barn, etc., at Boyd's Cor- 
ners Reservoir, in Kent, Putnam Co.. 
N. Y. 	'lbtal, $3,896. 

4643 July 30, 	" •••••••• Wm. E. Dean and Wm. M 
Dean .................... Sewer in One Hundred and Thirteenth 

street, 	between 	'tenth 	avenue 	and 
Summit east of Tenth avenue. 	Esti- 
mate,$2,867.70. 

¢644 Aug. z, ......•. Michael Gavin ............. Sewer 	to 	Fift}•-second 	street, 	between 
'Third and Lexington avenues. 	Esti- 

4645 July 28, 	" •......., Patrick Farley ............. 
mate, $r,ono. 

Regulating, grading,curbingandguttering 
Seventy-third street, from Third ave- 
nue to East river. 	Estimate, $42,137. 4646 " 	25, 	'• Charities & Correction Edwin F. Gibson........... Furnishing 6o,000 yards 	brown 	muslin, 
20,000 yards bandage muslin, and to,000 
yards ticking. 	Total, $6,743. 

Opening of Proposals. 

The Comptroller, by representative, attended the opening of proposals at the following Depart. 
ments, viz.: 

August 2I. Department of Public Charities and Correction—For furnishing dry goods, groceries, 
oils, lumber, etc., for the use of said Department. 

August 21. Department of Public Works—For laying Croton water-mains in Eighty-seventh, 
One Hundred and Thirty-second One Hundred and Fifty-first, Cliff and 
other streets ; for furnishing stop-cocks and boxes ; hydrants and boxes ; for 
building a floating swimming bath, and for building sewers and laying pavements 
in the streets and avenues named in advertisement of I)epartment of Public Works, 
published in Crry RECORD dated August 7, t899. 

Approval of Sureties, 

The Comptroller approved of the adequacy and sufficiency of the sureties on the following 
proposals, viz.: 

August i8. For paving Water street, from Fulton to Market street, and Madison street, from 
Market to Clinton street, 

John M. Shannon, Io2 Palisade avenue, Jersey City, Principal. 
Matthew Baird, 306 East Fifty-seventh street, 	j Sureties. John McAndrew, Jr., 149 West "Thirteenth street, 

August Ig. For paving with granite block pavement Mercer street, from Bleecker to Eighth 
street ; Clarkson street, from Varick street to North river ; Fifteenth street, from 
Sixth to Seventh avenue ; and University place, from Eighth to Fourteenth street. 

Thomas Gearty, 415 East Eighty-third street, Principal. 
Christopher C. Ellis, 443 Ninth avenue, Sureties. 
John Lynch, 304 Eighth avenue, 

August 19. For furnishing 1,225 tons straight pipe, and too tons branches and special castings, 
for the use of the .Department of Public Works. 

The Warren Foundry and Machine Co., Phillipsburgh, N. J., Principals. 
George A. Crocker, 6 East Twelfth street, 
Robert Campbell, 5 Madison avenue, 	c Sureties. 

August 22. For building sewers in Sixty-ninth and Seventieth streets, between Second and Third 
avenues. 

John H. McCabe, 307 E. Sixty-second street, Principal. 
Charles H. Field, 957 Madison avenue, 	Sureties. Francis McCabe, 725 Lexington avenue, ' 

Return of Proposal. 

Proposal of the Warren Foundry and Machine Co., for furnishing water pipe and castings, 
returned to the Department of Public Works for action on the proposed substitution of George A. 
Crocker, No. 6 East Twelfth street, as a surety thereon in the place of Joseph Richardson, the surety 
originally offered. 

Application for substitution of Charles H. Field, 957 Madison avenue, as a surety on the pro-
posal of John H. McCabe for building sewers in Sixty-ninth and Seventieth streets, between Second 
and Third avenues, in the place of Maurice B. Flynn, 624 East Fourteenth street, transmitted to the 
Department of Public Works for action thereon. 

JOHN KELLY, Comptroller. 

DEPARTMENT OF PUBLIC PARKS. 

Abstract of Proceedings for the week ending August 23, 1879. 

Meeting held Wednesday, August 20, 1879. 
Present—Commissioners Wenman, President, Wetmore, Conover, and Lane. 
The following communications were received : 
From the Comptroller of the City, calling for a Departmental estimate of moneys that will be 

required for the year 1580. 
Referred to the President to prepare such estimate. 
From John McMahon, desiring the use of building at East River Park for dwelling and business 

purposes. 
Laid over. 
From the Superintendent of Twenty-third and Twenty-fourth Wards, relative to injuries to 

Patrick Connell, while employed in cleaning a sewer, and asking that a leave of absence be granted 
him, with pay, during his sickness. Granted. 

From Mrs. Margaret Gilmore, in relation to alteration of grade affecting her property between 
One Hundred and Fortieth and One hundred and Forty-first streets. 

Referred to the Engineer of Construction to examine into and report upon. 
Petitions were received from property owners, asking for the construction of sewers in Third 

avenue, One Hundred and Thirty-seventh and One Hundred and Forty-first streets, and referred to 
the Engineer of Construction to examine into and report upon. 

The following resolutions were adopted. 
Resolved, That under and by virtue of the powers conferred on the Commissioners of the 

Department of Public Parks of the City of New York, by chapter 6o4 of the Laws of 1894, and 
chapter 436 of the Laws of 1876, they do hereby alter, lay out, and classify the following streets, 
roads, or avenues, viz. : 

Walton avenue, from Sedgwick avenue to Cheever place 
Gerard avenue, from the Spuyten Duyvil and fort Morris Railroad to One Hundred and 

Thirty-eighth street : 
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River avenue, from the Spuyten Duyvil and Port Morris Railroad to the new line of Gerard 
aVeuuc; 

Cromwell avenue, from the Spuyten Duyvil and Port Morris Railroad to One Hundred and 
Fiftieth street, Cheever place ; 

One I lundred and Forty-fourth street, from the new line of Gerard avenue to the new line of 
River avenue ; 
-as the same are shown on a map or plan dated ` New fork, August t3, 1879," and signed "Julius 
DtunckWitx, Superintending Architect, Department Public Parks," and " E. 13. Van Winkle, 
•1`opugraphical Engineer,Department Public finks," and that the President of the Department 
cause to be 	areti and submitted to this Board, tlnce similar maps or plans of the same, to be 
filed in pursuance of said laws above mentioned. 

Resolved. That the Secretary be, and he is hereby directed to prepare and publish the 
necessary advertisements for proposals for furnishing uniform overcoats and pants for Park and Gate 
Keel.ers, after having submitted the same, together with the form of contract and specification, to the 
Corporation Counsel and received his approval thereof. 

Resolved, That three similar map, or plans, entitled •• Plans and Profiles show ing Sedgwick 
avenue from Boston avenue to junction of Bailey avenue, in the Twenty-fourth Ward of the City of 
New York," as laid out, entitled, and classified by the Commissioners of the Department of Public 
Parks, in pursuance of the provisions of chapter 604 of the Laws of 1874. and 436 of the Laws of 
1876, and signed " Julius Jlunckwitz, Superintending Architect, Dept. of Puh. Parks," and 
" E. 11. Van 1V'inkle, Topographical L:ngineer, Dept. of Pub. Pai'l'.,'' dated "New York. August 
I, tS79," be an .l the same are hereby approved and ordered filed, and that James F. \\-enman, 
the President, and one of the Board of Cuntmisioners of the Department of Public Parks, be and 
he is hereby designated and directed to certify and file said maps as provided by law. 

Resolved, 'I hat the map or plan for the sewerage and drainage di.trict in the Twenty-third 
\Ward, lying west of Mott and Railroad avenues, south of the Spuyten Duyvil & Port Dorris Rail-
road, and east of Ricer avenue, entitled '' Proposed Plan of drainage for Sewerage District No. 
3t B,' date ,i '' Nev Vork, I9!h August. iS;y," and signed '' Julius s1unccwitz, Superintending 
Architect, D. P. 1'.," and •• 1. 11. Van Winkle. Topographical Engineer. 1). P. 1' " be and 
hereby is approsed ; and that the 1'resident of the Department cause to be prepared and submitted 
to this Board Live similar copies for filing. 

Resolved, That a cement pavement, laid in bloc!,, similar to that on Chambers street, be 
selected as the pavement to be laid on the walk; in the City Hall Park. 

Resolhed, That the proposal of Jacob Asiel for laying the walks in the City Hall Park with 
cement pavement, laid in I locks, be accepted. lie lleing the lowest bidder for that class of pavement, 
and that sail proposal be transmitted to the Comptroller for an approval of sureties. and that, 
when si approved, the President be authorized to enter into a contract for the saute on behalf of 
this Department. 

Reallcecl, That a Neufchatel pavement be selected as the pavement to be laid on the walks of 
the City Hall Park subject to wheel tveai. 

Resolved, That the proposal of Eulward 11. Wootton for laying the walks in the City Hall 
Park subject to wheel wear with Neufchatel pavement be accepted, lie being the lotce,t bidder for 
that class of pavement. and that said proposal be transmitted to the Comptroller for an approval of 
,ureties. and that when so approved, the President be authorized to enter into a contract for the 
same on behalf of this Department. 

Resolved, That the Secretary be and he is hereby directed to prepare and publish the 
necessary adverti,elncnts for proposals for paving the walks in \\ a,hingtou Square with Neufchatel, 
cement, or other pavements, after having submitted them, together with the form of specification 
and contract, to the Counsel to the Corporation, and received his approval of the same. 

Superintendent 	 with 	work of Resolved, 1-hat the .-uperiutencient of Parks be directed to proceed at once nth he o 
necessary repairs to the Battery walks and sea wall. 

Resolved, That the action of the President in authorizing the laying of pavements around the 
Park at Thirty-second and Thirty-third streets, and around the Arsenal in Central Park be and the 
saute is hereby approved. 

Resolved, That the penalties for the non-completion of the work of constructing Riverside 
avenue by the 3tst of October, IS77, the time stipulated in the contract, be remitted up to (late. 

Resolved, That acting Captain, Thomas Beatty, be and he hereby is appointed Captain of the 
Police force, and that his pay be fixed at Si.600 per annum. 

Resolved, That Christopher McLennan be and he is hereby appointed an assistant engineer to 
aid in the preparation of tax maps of the Twenty-third and '1 venty-fourth \Cards. 

Resolved, That it be referred to Mr. Eugene E. McLean, Engineer of Construction, and Mr. 
Edgar B. Van Winkle, Topographical Engineer, to examine and report upon the work of the Brook 
avenue sewer. 

Resolved, That the action of the Board, at a meeting held July 30, appointing Commissioner 
Lane Inspector of Licenses, be and the same is hereby redinded, and that the President be author-
ized to appl n-, an Inspector until otherwise ordered by the Board. 

Bills an_vua:ina to 553,953.87 were audited and sent to the Finance Department for payment. 
F. P. BARKER, Secretary. 

HEALTH DEPARTMENT. 

HEALTH D IE'ARTNIEN-I OF THE CITY OF NEW YORK, 
NE\ - YORK, August 19, 1879.  

"fhe lio tr_I of Health me; this day. 

Reyorts Received. 

From the c.nitary "l 1n:e11e~a : On the operations of the Sanitary Bureau ; on contagious 
diseases : on slaughter-houses ; oil application for permits ; weekly report from Riverside Hospital ; 
on operations of the Disinfecting Corps ; weekly report of Sanitary Company of police ; on 
\cork performed by Vaccinating Corps ; on street pavements. 

From the Attorney and Counsel : Weekly report, and opinion in reference to letter of Executive 
Committee of -National Board of Hcalttl, suggesting inspection of vessels in port. 

From the Register of Records : Weekly mortuary statement ; weekly letter on mortality 
weekly abstract of marriages, hirtats, and still-births ; weekly report of deaths from contagious 
di,ca 	: on attendancc of clerk, : un violations of Sanitary Code. 

Hearing. 

21r. Langhcin an 11).n i I Frank, in respect to driving cattle through streets to slaughter-house 
at th, tout 01 One llundreci and sixth street. East river, and after a hearing the subject was re-
ferred to the President and Chairman of the Sanitary Committee. 

Reports Referred to other Departments 

To the Department of Public \Works: On street pavement in \Vest Ninety-fourth street, cor-
ner -Ninth avenue ; in front of No, 47 Canal street, and on westerly side of \West street, between 
Cesey and Barclay streets; on street crossing at north side of One hundred and Twenty-ninth street 
and Lexington avenue, 

To the Police Department : On nuisance at No. 2 State street. 

Bills Audited. 
Clark & Wilkins ............ ................................................. 	$162 0o 
Pay-roll oflaborers for two weeks eAding August t6 ................................ 	614 33 

Permits Granted. 

To drive two cows from the southwest corner of One Hundred and Forty-second street and 
Broadway to One Hundred and Fortieth street and Broadway. 

To drive four cows from High Bridge street, near Anderson avenue, to three hundred feet 
south. 

Ti, drive four cows from Lind avenue, near Devoe street, to Sedgwick avenue, near Devoe 
street. 

To drive four cows from Fourth avenue, near Bremer avenue, to lot opposite stable. 

Permits Denied. 
To keep chickens at 185 Rivington street. 
To keep 25 chickens at 18 Thompson street. 
To keep Io chickens at 337 Second avenue. 

Communications from other Departments. 

From Finance Department : Weekly Statement of Comptroller ; notification in respect to the 
Departmental Estimate for i880. 

From Department of Public Works : In respect to the construction of a sewer in Eleventh 
avenue, between Fifty-ninth and Sixtieth streets. 

The report of Sanitary Inspecter Viele, upon the sunken lots at One Hundred and Seventh 'r 
and One Hundred and Eighth streets, Second and Third avenues, was taken from the table and re-
ferred to the Attorney and Counsel. 

RECORD. 	 AUGUST 28, 1879' 

METEOROLOGICAL OBSERVATORY 

OF THE 

DEPARTMENT OF PUBLIC PARKS, 
CENTRAL PARK, NEW YORK. 

Latitude 4o' 45' 58" N. Longitude 73° 57' 58" W. Height of Instruntents above the Ground, 

53 feet ; above the Sea, 97 feet. 

ABSTRACT OF REGISTERS FROM SELF-RECORDING INSTRUMENTS 

For the Week Ending August 23, 1879• 

Barorn eter , 

Mean 
7 AM 	2 P.51. 	9 P. M, 	for the 	MAXI11'MUM. 	MINIMUM. 

Day. 

AUGUST. z 	N m c 	F 	 C 	 ^ i _ 

n' 	
.2 l v'u o° y 115 	 E 	v' ° « 	E 

x x w CS cG w Cx x w cG w O~ oC w F px a w F 

Sunda 	x 	 2 	6 2 	8 z 	 z Y. 	7 29.8461 z9.748 i 9 89 	9 7 7~ 9 922 29.811 29.782 9.933 29.822 Iz P.M. 29•850 29.705 I A.M, 

Monday, 	I8 29.948 a9.837 29.858 29.757 29.588 29.500 1 29.698 29.958z9.849.1 9 .A 51, 9.i88 29.500 9 P.M. 

Tuesday, 	19 29.880 29.787 29.976 29.85x,30.048 29.937 29.858 ;30.084 29.983, I2P.At.i.9.688 a9.600 o A.M. 

Wednesday,2o . 30.146 30.048 30.152 30.02713o.LI2 29.00r 29.692 30,170 30,o67i 9 A.M. 30.084 29.983 0 A.M. 

Thursday, zI 30.x0, 30.004 30.112 29.982!30.0 O 29.898 29.961 30.132 30.035! 0 A.M. 30.012 29.898 tz P.M. 

Friday, 	22 '29.92E 29.817 29.885 29.745 29.822 29.684 29.749 30.0x2.29.898 	o A,M. 29.780 29.650 12 P.M. 

Saturday, 	23 29.724 29.605 n9.748 29.602 29.770 29.645 29.6t7 29.7801, a. Go l, o n,sl.'29.719 29.60x 5 A.tii. 

Mean for the week ...................................... I.... 29.763 male,. 
Maximum 	" 	at q A. nt., August 20 ...................... 30.067 
1lfimmum 	at 9 P. iii., August ,8 ....................... 29.5oo 	•• 
Range 	......................................... 	.56; 	

., 

Tilerngorr eters, 

7 A. A1. 2 P. Al. 9P. M. MEAN. 	 MAXOIUti1. 	 MINIlit'u.  	IMUM- _ 

DATE. 

AUGUST. 	- 	: n n  
7 	 a 

 Ca' 	 C. 	_  

	

E 	'3 	-  

	

- - - ----- ------- 	---- - - 	- 
Sunday, 	17 65 64 70 66 70 66 68.365.3 71 	3 P. Si. 	67 	3 P. M. 	64 	0 A. Si. 	64 0 A. Si. 	I IS 

Monday, 	18 70 66 66 65 6z 62 66.o 64.3 7o', 0 A. Al. 	66 	o A. M. 	61 	8 P. nt. 	6r 	8 P. M. 	78 

Tuesday, 	Ig 63 61 75 64 70 165 69.3 633 78 	4 P. M. 	66 	6 P. M. 	6r 	6 A. at. 	61 	6 A. M. 	135 

Wednesday, so 65 61 75 65 1 70 ,1 64 70.0633 78 	4 P. H. 	66 q P. M. 	62 	5 A. Si. 	6r 	5 A. Cl 	137 

Thursday, 21 65 64 77 67 74 66 72065.7 Si 	5 P. nt. j 69 	5 P. M. 	64 	3 A. Si. 	63 	3 A. Si. 	132 

F'nday, 	22 70 65 Si 71 80 7077.068.7 85 	4 P, M, 1 71 	5 P. M. 	69 6 A. M. 	65 	6 A. M. 	l37 

'turday, 	23 73 68 84 70 75 68 77.31168.6 85 	3 P. M. 	70 	3P. Si. 	72 	6 A. Si. 	68 	6 A. M. 	l3q 

	

Dry Bulb. 	 Net Bull. 
Mean for the week ........................ 71.2 degrees.................... 65.6 de.re,o. 
Maximum for the week, at 4 P. M., zzd..... 85. 	at 5 P. M., 22d ......z. 
Minimum 	•• 	•' 	at 6 A. M., Igth .... 61. 	at 6 A. St., 19th..... 61. 
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Wind. 

DIRECTION. VELOCITY IN MILES. FORCE IN POUNDS PER SQUARE FOOT. 

DATE. 
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AUGUST, 7 A. M. 2 P. nl. 9 P- M. 7 A. M. z P. M. O P. TI. for the 
Day. 

7 A. M. 2 P. M, 9 P. M. Max. Time. 

Sunday, 	17.... 	ENE E ESE 15 Ig z6 6o o %  o iy o A. M. 

slonday, 	r8....'. 	SSE E NNW 22 40 roo 162 0 	32 5Y4 6( Stops,. 
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\Vednesday,2o.... 	E SSE S 17 24 33 74 i 	X o % 7 A. M. 

l'hursday, 	at ... 	WSW SE SSW 39 25 40 104 0 	~'I 	% 'z I% 8.IO P. M. 

Friday, 	22 .... 	WSW SW SSW Si 76 Si zr8 'a 	Y, 4 I% Itoo P.M. 

Batulday, 	23.... 	WSW W W too 72 59 231 r' 	I34 ' 3Y4 7-50 P. M. 

Distance traveled during the week ............................ 	1025 miles. 
Maximum force 	• 	............................ 	6R pounds. 

Hygrol:xleter, 	 Clouds. hair! and Srlow. 

Total amount of seat,' for the week ...................... .......... .......... 	.4.59 inches. 
DANIEL DRAPER, i,irector. 
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OFFICIAL DIRECTORY. 

STATEMENT OF '11W HOURS DURING WHICH 
all the Public Offices in the City are open for business, 

and at which each Court regularly opens and adjourns. as 
well as of the places where such offices are kept and such 
Courts are held ; together with the heads of Departments 
and Courts. 

EXECUTIVE DEPARTMENT. 

Mayor's Office. 

No. 6 City Hall, to A. M. to 3 P. M. 
EDWARD COOPER, Mayor ; JOHN TRACY, Chief Clerk. 

Mayor's Marshal's Office. 

No. .z City Hall, to A. M. to 3 P. M. 
JOHN TYLER KELLY, First Marshal. 

Permit and License Bureau Office. 
No. I City all, to A. M. to 3 P. M. 

DANIEL S. HART, Registrar. 

LEGISLATIVE DEPARTMENT. 

Office of Clerk of Common Council, 
No. 8 City Hall, to A. M. to 4 P. M. 

JORDAN L. MOTT, President Board of Aldermen, 
JACOB M, PATTERSON, Jr., Clerk Common Council. 

DEPARTMENT OF PUBLIC WORKS. 
Commissioner's Office. 

No. 19 City Hall, 9 A. M. to 4 P. M. 
ALLAN CAMPBELL, Commissioner; FREDERICK H. 

HAMLIN, Deputy Commissioner. 

Bureau of Sewers. 
No. 2t City Hall, O A. M. to 4 P. M. 

STEVENSON TOWLE, Engineer-in-Charge. 

Bureau of Chi f Engineer. 
No. rr% City Hall, 9 A. M. to 4 P. M, 

Bureau of Street I,nprovemenls. 
No. Ir City Hall, y A. M. to 4 P. H. 

GEORGE A. JEREMIAH, Superintendent. 

Bureau of Repairs and Supplies. 
No. r8 City Hall, 9 A. M. to 4 P. M. 

THOMAS KEECH, Superintendent. 

Bureau of Water Purveyor. 
No. 4 City Hall, 9 A. M. to 4 P. M. 

DANIEL O'REILLY, Water Purveyor. 

Keeper of Buildings in City Fall Park. 
JOHN F. SLOPER, City Hall. 

FINANCE DEPARTMENT. 
Comptroller's Office. 

Nos. 59 and 20 New County Court-house, 9 A. M, to 4 P. M. 
JOHN KELLY, Comptroller ; RICHARD A. STORRS, 

Deputy Comptroller. 
Auditing, Bureau. 

No. t9 New County Court-house, 9 A. M. to 4 P. M. 
DANIEL JACKSON, Auditor of Accounts. 

Bureau of Arrears. 
No. 5 New County Court-house, 9 A. M. tO 4 P. M. 

AR-I EMAS CADY, Clerk of Arrears. 

Bureau far the Collection of Assessments. 
No. r6 New County Court-house, 9 A. M, to 4 P. M. 

EDWARD GILON, Collector. 

Bureau of City Revenue. 
No. 6 New County Court-house, 9 A. M. to 4 P, M. 

EDWARD F. FITZPATRICK. Collector ofCity Revenue. 

Bureau of ,71arkets. 
No. 6 New County Court-house, 9 A. nt. to 4 P. M. 

JOSHUA M. VARIAN, Superintendent of Markets. 

Bureau for the Collection of Taxes. 
First floor, Brown-stone Building, City Hall Park. 

MARTIN T. MCMAHON, Receiver of Taxes; ALFRED 
VREDENBURG, Deputy Receiver of Taxes. 

Bureau of the City Chamberlain. 
No. tI New County Court-house, q A. M. to 4 P. M. 

J. NELSON TAPPAN, City Chamberlain, 

LAW DEPARTMENT. 

Office of the Counsel to the Cor)toration. 
Status Zcitung Building, third floor, 9 A. M. to 4 P. M. 
WILLIAM C. WHITNEY, Counsel to the Corporation 

ANDREW T. CAMPBELL, Chief Clerk. 

Office of the Public Administrator. 
No. 49 Beckman street, 9 A. M. to 4 P. M. 

ALGERNON S. SULLIVAN, Public Administrator. 

Office ofthe Cm-poration Attorney. 
No. 49 Beekman street, 9 A. M. to 4 P. M. 

WILLIAM A. BOYD, Corporation Attorney, 

Attorney to Deartntent of Buildings' O Ice. 
Corner Cortlandt and Church streets. 

JOHN A. FOLEY, Attorney. 

POLICE DEPARTMENT. 
Central Office. 

No. 3oo Mulberry street, 9 A. M. to 4 P. M. 
, President' SETH C. HAWLEY, 

Chief Clerk.  

DEPARTMENT OF CHARITIES AND CORREC- 
TION. 

Central Office. 
Third avenue, corner Eleventh street, 9 A. M. to 4 P. M. 
TOWNSEND Cox, President; JOSHUA PHILLIPS, Secre-

tary. 

FIRE DEPARTMENT. 
Headquarters. 

Nos. 153, 155, and 157 Mercer street, 9 A. M. to 4 P. M. 
VINCENT C. KING, President; CARL JL'SSEN, Secretary. 

HEALTH DEPARTMENT. 
No. Sot Mott street, 9 A. M. to 4 P. M. 

CHARLES F. CHANDLER, President ; EMMONS CLARK, 
Secretary 

DEPARTMENT OF PUBLIC PARKS. 
No. 36 Union square, 9 A. M. to 4 P. M. 

JAMES F. WENMAN, President ; EDWARD P. BARKER, 
Secretary. 

Civil and To,togra,Mical OBFce. 
Arsenal, 64th street a d 5th avenue, 9 A. M. to 5 P. M. 

OO1ce of Suferintendent of 2 jd and 24th Wards. 
Fordham, 9 A. M. to 5 P. M. 

DEPARTMENT OF DOCKS. 
Nos. It, and Ito Duane street, 9 A. M. to 4 P. M. 

EUGENE 'I. LYNCH, Secretary. 

DEPARTMENT OF TAXES AND ASSESSMENTS. 
Brown-stone Building, City Hall Park, 9 A. M. to 4 P. M. 
JOHN WHEELER, President ; ALBERT STORER, Secretary. 

BOARD OF ASSESSORS. 
Office, No. 104 White street, 9 A. M. to 4 ~P. M. 

THOMAS B. ASTEN, President; WM. H. JASPER, 
Secretary. 

DEPARTMENT OF BUILDINGS. 
No. 2 Fourth avenue, 8:30 A. M. to 4 P. M. 

HENRY J. DUDLEY, Superintendent. 

BOARD OF EXCISE. 
Comer Mulberry and Houston streets, 9 A. M. to 4 P. M. 
RICHARD J. MORRISSON, President ; J. B. ADAMSON, 

Chief Clerk. 

SEALERS OF WEIGHTS AND MEASURES. 
No. 236 West Forty-third street. 

ELIJAH W. RUE. 

SHERIFF'S OFFICE. 
Nos. 3 and 4 New County Court-house, p A. M. to 4 P. M. 

BERNARD REILLY, Sheriff ; JOHN T. GUMMING, Under 
Sheriff.  

COMMISSION FOR THE COMPLETION OF THE 
NEW COUNTY COURT-HOUSE. 

No. a8 New County Court-house, 9 A. M. to 5 P. M. 
WYLLIS BLACKSTONE, President; ISAAC EVANS, Secre-

tary. 

REGISTER'S OFFICE. 
East side City Hall Park, 9 A. M. to 4 P. M. 

FREDERICK W. LOEW, Register; A(JGUSTUS T. 
DOCHARTY, Deputy Register. 

COMMISSIONERS OF ACCOUNTS. 
No. 27 Chambers street, 9 A. M. to 4 P.M. 

Was. PITT SHEARMAN, ROBERT F, HATFIELD. 

COMMISSIONER OF JURORS. 
No. t7 New County Court-house, q A. M. to  ~P. M. 

THOMAS DUNLAP, Commissioner ; ALFRED J. li EEGAN, 
Deputy Commissioner. 

COUNTY CLERK'S OFFICE. 
Nos. 7 and 8 New County Court-house, 9 A. M. to 4 P. M. 

HUBERT O. THOMPSON, County Clerk ; J. HENRY FORD, 
Deputy County Clerk. 

DISTRICT ATTORNEY'S OFFICE. 
Second floor, Brown-stone Building, City Hall Park, 

9 A. M. to 4 P. M. 
BENJAMIN K. PHELPS, District Attorney; MUSES P. 

CLARK, Chief Clerk. 

THE CITY RECORD OFFICE, 
And Bureau of Printing, Stationery, and Blank Books, 
No. 2 City Hall, 8 A. M. to 6 P. M. ; Saturdays, 8 A. M. 

to 5 P. M. 
THOMAS COSTIGAN, Supervisor ; R. P. H. ABELL, Book. 

keeper.  

CORONERS' OFFICE. 
No. 4o East Houston street. 

HENRY WOLTMAN, MORITZ ELLINGER, RICHARD 
CHOKER, and RICHARD FLANAGAN, Coroners. 

RAPID TRANSIT COMMISSIONERS. 
HENRY F. SPAULDING, 05 Nassau street. 
BENJAMIN G. ARNOLD, 125 Front street. 
HENRY G. STEBBINS, 48 Exchange place. 
Lewis G. MORRIS, 25 Pine street. 
SAMUEL R. FILLEY, Prospect avenue and 165th street. 

THE CITY RECORD. 

COPIES OF THE CITY RECORD CAN BE 
obtained at No. 2 City Hall (northwest corner 

basement). Price three cents each. 

POLICE DEPARTMENT. 

CENTRAL DEPARTMENT OF THE MUNICIPAL POLICE, 
PROPERTY CLERK'S OFFICE, 	 t~ 

No, 300 MULBERRY SiREET, RooM 39, 
NEW YORK, August 6, 1879. 

OWNERS WANTED BY THE PROPERTI 
Clerk of the Police Department. City of New York, 

300 Mulberry street, Room 39, for the following property 
now in his custody without claimants: Boats, revolvers, 
male and female clothing, coffee, tea, gold and silver 
watches, harness, saws, billiard balls, leaf tobacco, bags and 
contents, also small amount of money found and taken 
frLm prisoners. 

C. A. ST. JOHN, 
Property Clerk 

CORPORATION NOTICE. 

PUBLIC NOTICE IS HEREBY GIVEN TO THE 
owner or owners, occupant or occupants of all houses 

and lots, improved or unimproved lands affected thereby, 
that the following assessments have been completed and 
are lodged in the office of the Board of Assessors for ex-
amination by all persons interested, viz.: 

No. I. Regulating, grading, curb, gutter, and flagging 
in Ninety-ninth (99th) street, between Eighth and Eleventh 
avenues. 

No. 2. Regulating and grading in One Hundred and 
Ninth street, from Third (3d) to Fifth (5th) avenue. 

No. 3. Paving Eighty-first street, between Fourth and 
Fifth avenues, with Belgian pavement. 

No. 4. Fencing vacant lots on block bounded by Sixty-
ninth and Seventieth streets and Lexington and Fourth 
avenues. 

No. 5. Flagging full width west side of First avenue, 
between Fifty-ninth and Sixtieth streets. 

No. 6. Flagging full width east side of Madison avenue, 
between Eightieth and Eighty-first streets. 

No. 7. Flagging full width on north side of Fifty-first 
street, between Broadway and Eighth avenue. 

No. 8. Fencing vacant lots on east side of Madison 
avenue, between Eightieth and Eighty-first streets, and in 
Eightieth street, between Madison and Fourth avenues. 

No. 9. Fencing vacant lots on east side of Sixth avenue, 
between One Hundred and Twenty-fourth and One Hun-
dred and Twenty-fifth streets. 

No. so. Fencing vacant lots on southwest comer o 
Seventy-fourth street and Fourth avenue. 

No. it. Fencing vacant lots in Forty-fourth street, 
between the Tenth and Eleventh avenues. 

No. t2. Flagging full width in Sixtieth street, between 
Ninth avenue and the Boulevard. 

No. 13. Flagging full width in Seventy-second street, 
from Lexington to Third avenue. 

No. r4. Flagging full width on south side of Eighty 
fifth street, too feet west of Lexington avenue. 

No. ts. Sewer in One Hundred and Fifteenth street, 
between the Fourth and Madison avenues. 

The limits embraced by such assessment include all the 
several houses and lots of ground, vacant lots, pieces and 
parcels of land situated on- 

No. I. Bot,i sides of Ninety-ninth street, from the Eighth 
to Eleventh avenue, and to the extent of half the block at 
the intersection of Tenth avenue. 

No. 2. Both sides of One Hundred and Ninth street, 
from Third to Fifth avenue. 

No. 3. Both sides of Eighty-first street, from Fourth to  

Fifth avenue, and to the extent of half the block at the 
intersecting avenues. 

No. g. North side of Sixty-ninth street, south side of 
Seventieth street, and on the east side of Fourth avenue, 
from Sixty-ninth to Seventieth street. 

No. 5. West side of First avenue, between Fifty-ninth 
and Sixtieth streets. 

No. 6. East side of Madison avenue, between Eightieth 
and Eighty-first streets. 

No. 7. North side of Fifty-first street, between Broad. 
way and Eighth avenue. 

Igo. 8. East site of Madison avenue, between Eight-
ieth and Eighty-first streets, and north side of Eightieth 
street, Irons Fourth to Madison avenue. 

No. q. East side of Si,tth avenue, between One Hun-
dred and Twenty-fourth and One Hundred and Twenty. 
fifth streets. 

No. to. Southwest corner of Seventy-fourth street and 
Fourth avenue. 

No. tr. North side of Forty-fourth street, between the 
Tenth and Eleventh avenues. 

No. t2. Both sides of Sixtieth street, between Ninth 
avenue and the Boulevard, 

No. 53. North side of Seventy-second street, between 
Third and Lexington avenues. 

No. 14. South side of Eighty-fifth street, between Fourth 
and Lexington avenues. 

No. t5. Both sides of One Hundred and Fifteenth 
street, between Fourth and Madison avenues. 

All persons whose interest; are affected by the above- 
named assessments, and who are opposed to the same, or 
either of them, are requested to present their objections in 
writing to the Board of Assessors, at their office, No. 114 
White street, within thirty days from the date of this 
notice. 

The above described lists will be transmitted as pro-
vided by law to the Board of Revision and Correction of 
Assessments for confirmation, on the 2gth day of August 
ensuing. 

THOMAS B. ASTEN, 
JOHN MULLALY, 
EDWARD NORTH, 
DANIEL STANP,URY, 

P,oard of Assessors. 

OFFICE BOARD OF Assessors, 
No. 114 WHITE STREET (CORNER CENTRE), 

New YORK, July z8, 1879. 

SUPREME COURT. 

In the matter of the application of the Department of 
Public Works, for and in behalf of the Mayor, Alder. 
nice, and Commonalty of the City of New York, relative 
to the opening of Eighty-first Street, from the Boulevard 
to the new avenue, and from Twelfth avenue to the 
Hudson river, in the City of New York. 

t ;[ 7E, THE UNDERSIGNED, COMMISSIONERS 
V Y 	of Estimate and Assessment in the above-entitled 

matter, hereby give notice to the owner or owners, 
occupant or occupants, of all houses and lands, and im-
proved and unimproved lands affected thereby, and to all 
others whom it may concern, to wit 

That we have completed our estimate and assessment, 
and that all persons interested in these proceedings, or in 
any of the lands affected thereby, and who may be opposed 
to the same, to present their objections, in writing, duly 
verified, to Charles Price, Esq., ourChairman, at the office 
of the Commissioners, No. 82 Na=sau street, Room No. 24, 
in the said city, on or before the ,6th day ofSeptember,t879, 
and that we, the said Commissioners, will hear parties so 
objecting within the ten week days next after said 16th day 
of September; and, for that purpose, will be in attendance 
at our said office on each of said ten days, at one o'clock 
P. H. That the abstract of the said estimate and assess-
ment, together with our maps, and also all the affidavits, 
estimates, and other documents which were used by tin In 
making our report have been deposited in the office of the 
Department of Public Works, in the City of New York, 
there to remain until the z7th day of September, x879. 

That the limits embraced by the assessment aforesaid 
are as fol,ows: All those lots, pieces, or parcels of land 
lying and being on Eighty-first street, between the fioule-
vard and the new avenue, and between the Twelfth 
avenue and the Hudson river, and extending on either 
side of Eighty-first street, as aforesaid, one-half the di=-
tance to the next street thereto, in the City of New York. 

That our report herein will be presented to the Supreme 
Court of the State of New York, at a Special Term 
thereof, to be held in the Court-house, in the City of New 
York, on the 13th day of October, 1879, at ten o'clock 
ASS., on that day, and that then and there, or as soon 
thereafter as counsel can be heard, a motion will be made 
that the said report be confirmed. 

Dated New York, August 15, 1879. 
CHARLES PRICE, 
JOSEPH MFEKS, 
LOUIS MESIER, 

Commissioners. 

In the matter of the application of the Mayor. Aldermen 
and Commonalty of the City of New York, relative to 
the opening of One Hundred and Forty-fourth street, 
from Eighth avenue to the Harlem river, in the City of 
New York. 

W E. THE UNDERSIGNED COMMISSIONERS 
of Estimate and Assessment, in the above-entitled i 

matter, hereby give notice to the owner or owners, occu-
pant or occupants, of all houses and lots and improved or 
unimproved lands affected thereby, and to all others 
whom it may concern, to wit : 

First - That we have completed our estimate and assess-
ment, and that all persons interested in these proceedings, 
or in any of the lands affected thereby, and who may be 
opposed to the same, do presenttheir objections in writ-
ing, du!y verified, to John Breslin, our Chairman, at the 
office of the Commissioners, No. 8z Nassau street 
(Room No. 22), in the said city, on or before the 2d day 
of September, 5879, and that we, the said Commissioners, 
will hear parties so objecting within the ten week-days 
text after the said 2d day of September, and for that pur-
pose will be in attendance at our said office on each of 
said ten days, at z o'clock, P. ht. 

Second-That the abstract of the said estimate, together 
with our maps, and also all the affidavits, estimates, and 
other documents which were used by us in making our 
report, have been deposited in the office of the Depart-
ment of Public W'v orks, in the City of New York, there to 
remain until the i5th day of September, 1879. 

'Third-Chat the imits embraced by the assessment are 
as follows, to wit : All those lots, pieces, or parcels of 
land situate, lying and be og in the City of New York, 
contained within the following mentioned lines, that is to 
say : Beginning at a point on the easterly line or side of 
Avenue St. Nicholas, distant one hundred and one feet 
and three and three-fourths inches northerly from the 
northerly line of One Hundred and Forty-fourth street, as 
formerly laid out, and running thence easterly and par-
allel with said One Hundred and Forty-fourth street to 
the established bulkhead line on the Harlem river 
thence southerly along said bulkhead line to a point where 
the centre line of the block between One Hundred and 
Forty-third and One Hundred and Forty-fourth streets, 
if projected eastwardly, would intersect said bulkhead 
line ; thence westerly and parallel with said One Hun-
dred and Forty-fourth street to the easterly line of said 
Avenue St. Nicholas, and thence northwnrdly along said 
easterly line of Avenue St. Nicholas to the point or place 
of beginning. 

Fourth-That our report herein will be presented to the 
Supreme Court of the State of New 1 orb, at a Special 
Term thereof, to be held in the County Court-house in 
the City of New York, on the 3oth day of September, 
1899, at no o'clock A. st., on that day, and that then and 
there, or as soon thereafter as counsel can he heard 
thereon, a motion will be made that the said report be 
confirmed. 

Dated New York, August 2, r8yg 
JOHN BRESLIN, 
FRANCIS McCABE, 
HENDERSON MOORE, 

Commissioners. 

JURORS. 

NOTICE 
IN RELATION TO JURORS FOR 

STATE COURTS 

OFFICE OP THE (;OMI.r1titiION6R OP JURORS, 
NEW COUNTY COURT-HOUSE, 

NEW YORK, June r, 1879. 

APPLICATIONS FOR EXEMPTIONS WILL BE 
heard here, from p to 4 daily, from all persons hitherto 

liable or recently serving who have become exempt, and 
ail needed information will be given. 

Those who have not answered as to their liability, or 
proved permanent exemption, will receive a "jury enroll-
ment notice," requiring them to appear before me this 
year. Whether liable or not. such notices must be an-
swered (in person, if possible, and at this office only) under 
severe penalties. If exempt, the party must bring proof of 
exemption ; if liable, he must also answer in person, giving 
full and correct name, residence, etc., etc. No attention 
paid to letters. 

Persons "enrolled" as liable must serve when called 
Sr pay their fines. No mere excuse will be allowed or 
interterence permitted. The fines, received from those 
who, for business or other reasons, are unable to serve at 
the time selected, pay the expenses of this office, and if 
unpaid will be entered as judgments upon the property of 
the delinquents. 

All good citizens will aid the course of justice, and 
secure reliable and respectable juries, and equalize then 
duty by serving promptly when summoned, allowing their 
clerks or subordinates to serve, reporting to me any attempt 
at bribery or evasion, and suggesting names for enrollment. 
Persons between sixty and seventy years of age, summer 
absentees, persons temporarily ill, and United States and 
District Court jurors are not exempt 

Every man must attend to his own notice. It is a mis-
demeanor to give any jury paper to another to answer. 
It is also punishable by fine or imprisonment to give or 
receive any present or bribe, directly or indirectly, to rela-
tion to a jury service, or to withhold any paper or make 
any false statement, and every case will be fully prose-
:uted. 

THOMAS I)UNLAP, Commissioner, 
County Court-house (Chambers street entrance.,  

DEPARTMENT OF PUBLIC CHAR-
ITIES AND CORRECTION. 

DEPARTMENT 01' WUH;.1O.: NA0I'r1F> AND CoeSncTIOo,] 
No. 66 'I HiiO .AvrNOF, 	 ){` 

New Yor.K, August 23, .879. 

1.  V ACCORDANCE WITH AN ORDINANCE OF 
the Common Council, "In relation to the burial of 

strangers or unknown persons who may die in any of the 
public institutions of the City of New York," the Com-
missioners of Public Charities and Correction report as 
follows: 

At Hart's Island Hospital-Mary Graham ; aged 40 
years ; 5 feet 4 inches high ; brown hair : blue eyes. 
Had on when admitted, brown skirt, black sack, black 
striped shawl, shoes and stockings. Nothing is known of 
her friends or relatives. 

By Order, 
JOSHUA PHILLIPS, 

Secretary. 

DEPARTMENT OP PUBLIC CRARITIes AND CORRECTION, 
No. 66 THIRD AVENUE.  

PROPOSALS FOR GROCERIES, LEATHER, 
PAINTS AND LUMBER. 

TO CONTRACTORS. 

SEALED BIDS OR ESTIMATES FOR FURNISH-
ing 

GROCERIES. 

25,000 pounds Hard Soap. 

	

10,000 " 	good sweet Dairy Butter. 
500 •' 	best quail ty State Creamery Butter. 

	

5,000 " 	Dried Apples. 

	

5,000 " 	Pearl Barley. 

	

5,000 	Coffee Sugar. 

	

0,000 	Prime Kettle Rendered Lard. 
500 bushels Beans. 
200 quintals best quality Grand Bank Codfish. 
25 barrels New Family Mess Pork. 
25 barrels Syrup. 

20,OCO Fresh Eggs (all to be candled). 

LEATHER. 

10,000 feet Waxed Upper Leather. 

PAINTS. 

6,000 pounds Pure White Lead equal to "Atlantic" 
in packages of 25 to too pounds each, as may be 
required. 

5 barrels Metallic Roof Paint. 
250 pounds Chrome Green in oil, in cans, no at t, to 

at 3, 20 at 5, and to at ro pounds. 

LUMBER. 

500 feet best quality 2 inch. White Oak. 
500 feet best quality I% inch. White Oak. 
20 pieces 3 x lox 53 feet Spruce. 

-or any part thereof, will be received at the office of the 
Department of Public Charities and Correction, in the 
City of New York, until 9 o'clock A. at., of Thursday, the 
4th day of-September. 5879. The person or persons making 
any bid or estimate shall furnish the same in a sealed 
envelope, indorsed "Bid or Estimate" for Groceries. 
Leather, Paints, and Lumber, and with his or their name 
or names, and the date of presentation, to the head 
of said Department, at the said office, on or before the day 
and hour above named, at which time and place the bids 
or estimates received will be publicly opened by the head 
of said Department and read. 

The Department of Public Charities and Correction re-
serves the right to decline any and all bids or estimates if 
deemed to be for the public interest, and to accept any 
bid or estimate as a whole, or for any one or more articles 
included therein. No bid or estimate will be accepted 
from, or a contract awarded to, any person who is in 
arrears to the Corporation upon debt or contract, or who 
is a defaulter, as surety or otherwise, upon any obligation 
to the Corporation. 

The award of the contract will be made as soon as 
practicable alter the opening of the bids. 

Delivery will be required to be made from time to time 
at such times and in such quantities as may be directed by 
the said Department ; but the entire quantity will be re-
quired to be delivered on or before thirty (30) days after 
the date of the contract. 

Any bidder for this contract must be known to be en-
gaged in and w, h prepared for the business, and must 
have satisfactory testimonials to that effect ; and the per-
son or persons to whom the contract may be awarded will 
be required to give security for the performance of the 
contract by his or their bond, with two sufficient sureties, 
in the penal amount of fifty (So) per cent. of the estimated 
amount of the contract. 

Each bid or estimate shall contain and state the name 
and place of residence of each of the persons making the 
same ; the names of all persons interested with hint or 
them therein ; and if no other person be so interested, it 
shall distinctly state that fact : that it is made without any 
connection with any other person making an estimate for 
the same purpose, and is to all respects fair and without 
collusion or fraud ; and that no member of the Common 
Council, head of a Department, Chief of a Bureau, 
Deputy thereof or Clerk therein, or other officer of the 



Corpor Lion. is d,rcrtly nor indirectly intere'tcd therein, or 
Ti the supplies or work to which it relates. or In :toy por. 
lion of the proits thereof. I-he bid UT estimate most be 
verified b • the oath in writin 	f theParty or punc~s 
making the estlnr[te, that the several matter.stated there-
in are in all respects true. W here more than one person 
is interested. it is requisite that the verification be made 
and subscribed by all the parties interested. 

Each bid or estimate shall be accnmp;mu:et by the con-
sent, m writing, of two householders or freeholders in the 
City of New York, with their respective places of bu.i-
ness or residence, to the effect, that if the contract be 
awarded to the person making the a'ttim;ue, they will, on 
its being Si) awarded, become bound as his sureties for its 
faithful performance; and that if he shall omit or refuse 
to execute the same, they shall pay to the Corper.ttion any 
difference between the sum to which lie would be entitled 
on Its completion, and that which the Corporation may be 
obliged to pay to the person or persons to whom the con-
tract may be awarded at any subsequent letting ; the 
amount in each case to be calculated upon the estimated 
amount of the work by which the bids are tested. The 
consent above mentioned shall be accompanied by the 
oath or affirmation, in writing, of each of the persons sign-
ing the same that he is a householder or freeholder in the 
City of New York, and is worth the amountof the security 
required for the completion of this contract, over and 
above all his debts of every nature, and over and above 
his liabilities, as bail, surety, and otherwise ; and that he 
has offered himself as a surety in good faith and with the 
intention to execute the bond required by section 27 of 
chapter 8 of the Revised Ordinances of the City of New 
York, if the contract shall be awarded to the person or 
persons for whom he consents to become surely. the 
adequacy and sufficiency of the security ofT,red to be 
approved by the Comptroller of the City of New York. 

Should the person Cr persons to whom the contract may 
be awarded neglect or refuse to accept to contract within 
forty-eight (48 hours after written notice that the same 
has been awarded to his or their bid or proposal, or if he 
or they accept but do not execute the contract and give 
the proper security, he or they shall be c nsidered its 
having abandoned it and as in default to the Corporation, 
and the contract will be readvertised and relet as provided 
by law. 

fhr quality of the articles, suji/.11es, goals, snares, and 
m< rckaudise mustcati r'tf in nm• ry e esfieet to the sz nrflrs 
of the some resfMcfi.'ely at the n(hce ,J the said Defart-
meut. Bidders are catitai'udii to r.esri,eipze the sAec, ira-
tionsf.r partictiiaes of tire articles, etc., required, teller 
making their estimates. 

Bidders will Mate the price for each article, by which 
the bids will be tested. 

. w ll write.gut the amount of their Ru der. t t 	 estimate in 
addition to inserting the same in figures. 

Payment will he made by a requisition on the Comp-
troller, issued on the e:impIltioli of the contract, or from 
time to time as the Commissioners m.ty determine. 

Bidders are informed that no deviation from the specifr-
cations will be allowed. unless under the written instruc-
tion of the Conrmissioucrs of Public Charities and Correc-
tion. 

The Department of Public Charities and Correction re-
serves the right to decline any and all bids or estimates it 
deemed to be for the public interest, and to accept any 
bid or estimate as a whole, or for any one or more articles 
included therein. No bidor estimate will be accepted 
from, or a contract awarued 	to, any person who is in 
arrears to the Corporation upon debt or contract, or who 
is a defaulter, as surety or ot.lerwise, upon any obligation 
to the Corporation. 

The form of the agreement, including specifications, and 
showing the manner of payment, can be obtained at the 
office of the Department. 

Dated New York, August 2t, 187q. 
'1'OWNsEND COX, 
THOMAS S. BRENNAN, 
JACOB HESS, 

Commissioners of the Department of 
Public Charities and Correction. 

awarded to the person making the estimate, they will, on 
its being sn awarded, become hound as his sureties for its 
faithful performance; ;md chit if he shall limit or reftue 
to execute the sarr.e, they will pay to the Corporation any 
difference between the •um u, which he would lie entitled 
un its completion, and that which the Corporation may be 
obliged to pay to the person or persons to whom the con-
tract may be awarded at any subsequent letting ; the 
amount iu each case to be calculated upon the estimated 
amount of the work by which the bids are tested. The 
consent above mentioned shall be accompanied by the 
oath or atlirntation, in writing, of each of the persons sign_ 
mg the same that lie is a householder or freeholder in the 
City of New York, and is worth the amount of the security 
required for the completion of the contract, over and 
above all his debts, of every nature, and over and above 
his liabilities, as hail, surety, ;cud otherwise ; and that he 
has offered himself as a surety in good faith and with the 
intention to execute the hoed regmincd by section 27 of 
chapter 8 of the Revised Ordinances of the City of New 
York, if the contract shall be awarded to the person or 
persons for when he consents to become surety. The 
adequacy and sufficiency of the security offered to be 
approved by the Comptroller of the City of New York. 

Should the person or persons to whom the contract may 
be awarded neglect or refuse to accept to contract within 
forty-eight (481 hours after wraten notice that the mine 
flas been awarded n, his or their bid or proposal, or if he 
or they accept but do not execute the contract and give 
the proper security, he or they shall be considered as 
having abandoned it and as in default to the Corporation, 
and the contract will be readvertised and relet as provided 
by law. 

Bi tiers are cautioned to examine the specifications for 
particulars of the work, etc., required, before slaking their 
e•tlmates. 

Bidders will state a price for repairs to the engine and 
boiler, by which the bids will be tested. 

Bidders willjwrite out the amount of their estimate, in 
addition to Inserting the same in figures. 

Payment will be made by a requi,ition on the Comp-
troller issued on the completion of the contract, or from 
time to time as the Commissioners may determine. 

Bidders are informed that no deviation from the specifi-
cations will be allowed, unless under the written in.truc-
tion of the Commissioners of Public Charities and Correc-
tion. 

The form of the agreement, including specifications, 
atilt showing the manner of payment for the work, will 
be furni.,hed at the office of the Department. 

Dated New York, August zo, [879. 
fuW N'i.N I ) COX, 

THOMAS S. BRENNaN, 
JACOB HI..ti' ~, 

Commlssioners of the Department of 
Public Charities and Correction. 

DEPARTMENT OF PUBLIC CHARI'T'IES AND CORRECTION, 
No. 66 rHIRD AVENt'E, 	 )(( 

New YORK, August t8, 1879 

IN ACCORDANCE WITH AN ORDINANCE OF 
the Common Council, "In relation to the burial o 

strangers or unknown persons who may die in any of the 
public institutions of the City of New York," the Cone 
mtssioners of Public Charities and Correction report a; 
follows 

At Charity Hospital, Blackwell's Island John Brennan 
aged of years ; 5 feet 9 inches high ; black hair and eyes. 
Had on when admitted, black coat and pants, gray vest 
colored shirt, black felt hat, garters. Nothing known of 
his friends or relatives. 

ny Order, 
JOSHUA PHILLIPS, 

Secretary, 

DEPARTMENT OF PUBLIC CHARITIES AND CORRECTION 
No. 66 THIRD AVENUE. 

TO CONTRACTORS. 

the profits thereof. The bid or estimate must he verifier 
by the •'nth, m writing, of the party or parties making the 
estimate, that the several matters stated therein are in id 
respect t-ce Where more than one person is interested 
it is requisite that the verification be made and subscribe[ 
by all the parties interested. 

Each bill or estimate shall be accompanied by the con 
sent, ,n writing, of two householders or freeholders it 
the City of New York, with their respective placeso 
business or resilience, to the effect that if the contract bt 
awarded to the person making the estimate, they will, or 
its being so awarded, become bound as his sureties for it! 
faithful performance ; and that if he shall omit or refuse tt 
execute the same, they will pay to the Corporation an 
difference between the surn to which he would be entitle,. 
on its completion and that which the Corporation may bt 
obliged to pay to the person or persons to whom the con. 
tract may be awarded at any subsequent letting; the 
amount In each case to be calculated upon the estimates 
amount of the work by which the bids are tested. The 
consent above-mentioned shall be accompanied by the 
oath or affirmation, in writing, of each of the persons sign. 
ins, the same that he is a householder or freeholder in the 
City of New York, and is worth the amount of the security 
required for the completion of this contract, over and 
above all his debts of every nature, and over and above 
his liabilities, as bail, surety, or otherwise ; and that he 
has offered himself as a surety in good faith and with the 
intention to execute the bond required by section 27 of 
chapter 8 of the Revised Ordinances of the City of New 
York, if the contract shall be awarded to the person or 
persons for whom he consents to become surety. The 
adequacy and sufficiency of the security offered to be ap-
proved by the Comptroller of the City of New York. 

Should the person or persons to whom the contract may 
be awarded neglect or refuse to accept to contract within 
forty-eight ,48) hours after written notice that the same 
has been awerded to his or their bid or proposal, or if he 
or they accept but do not execute the contract and give 
the proper security, he or they shall be considered as 
havinC abandoned it and as in default to the Corporation, 
and the contract will be re-advertised and re-let as pro-
vided by law. 

Bidders are cautioned to examine the sliecilications 
for/tarticulars of the work, etc., required, before mak-
ing, their estimates. 

Bidders will state the price for doing the whole work 
by which the bids will be tested. 

Bidders will write out the amount of their estimate in 
addition to inserting the same in figures. 

Payment will be made by requisition on the Comp-
troller issued as set forth in the respective forms of con-
tract. 

Bidders are informed that no deviation from the specl-
fications will be allowed, unless tinder the written instruc-
tion of the Commissioners of Public Charities and Cor- 
rectiun. 

The form of the agreement, including specifications, and 
showing the manner of payment for the work, will be 
furnished at the office of the Department. 

Dated New York, August t8, I879. 

TOWNSEND COX, 
THOMAS S. BRENNAN, 
JACOB HESS, 

Commissioners of the Department of 
Public Charities and Correction. 

PUBLIC POUND. 

A DARK ROAN HORSE, TO BE SOLD AT THE 
Public Pound, Ninety-third street and Second 

avenue, ifnot called forby theowner, on Friday, 29th inst., 
at two o'clock, I'. Si., for expenses. 

D. McMAHON, 
Pound Keeper, 

1 334 
	

THE CITY RECORD. 	 AUGUST 28, I879. 

SEALED BIDS OR ESTIMATES FOR EACH OF 
the foll,,win, named ten works, viz. : 

I. The mason work including the blue stone and granite 
work; required in building a west wing to the Insane 
Asylum on Ward's Island. 

2. Furnishing and setting the cut stone for such wing. 
3 The carpenter work required in building such wing. 
4. The iron work required for such wing. 
5. Doing the slating and tinning required for such wing. 
6. Building a water closet tower for Bellevue Hospital. 
7. Furnishing and putting In the steam heating and 

ventilating apparatus for such tower. 
8. The plumbing and gashtting for such tower. 
q. Building a building for gas works on Blackwell'ss 

Island. 
to. Building the iron work for such gas works. 

—will be received at the office of the Department of 
Public Charities and Correction, in the City of New 
York, until q o'clock a. 51. of I'hursd.,y, the Ode day of 
September, 1879, at which place and time the bids or 
estimates received will be publicly opened by the head of 
said Department and read, and the awards of the con-
tracts will be made as soon thereafter as practicable. 

The person or persons staking any estimate shall fur-
nish the same in a sealed envelope, to the head of said 
Department, on or before the day and hour above 
named. 

The envelope containing the estimate shall he indorsed 
with the name or names of the person or persons pre. I 
senting the same, the date of its presentation, and a state-
ment of the work to which it relates. 

The Department of Public Charities and Correction re-
serves the right to decline any and all bids or estimates if 
deemed to be for the public interest.N o  bid or estimate will 
be accepted from, or contract awarded to, tiny person 
who is in arrears to the Corporation upon debt or con-
tract, or who is a defaulter, as surety or otherwise, upon 
any obligation to the Corporation. 

The above several works will be required to be com-
pleted as follows, viz.: 

No. r, in (6i six months after the date of the contract. 
•, 2, 	(6; six 	'• 	 " 	 •• 
•, 3 " (8, eight 	•' 	 "  
•, 4, 	tot  en 	'• 	 ••  
•• 5, (to)ten 	" 	 '• 	 •• 
,' 6, 16~ six 	 '•  
., 7, 	i6) six 	„ 	 . 	,. 
.• 8 „ ,6, six 	•, 	 „ 	,• 
No. 9, in 6o sixty working days after the date of the 

contract. 
No. ro, in (too) one hundred working days after the 

date of the contract. 
For the amount of work to be performed in each case 

reference most be made to the plans and specifications for 
the same, on file in the office of the Department. 

Any bidder for a contract most be known to be engaged 
in and well prepared for the business, and must have satis-
factory testimonials to that effect. 

The person or persons to whom the several security for 
the faithful performance of the several contracts will be 
required, which security will be by the bond of the person 
or persons to whom the contract may be awarded, with 
two sufficient sureties in penal sums, as follows, viz. : 

For No. I, in the penal sum of ten thousand dollars. 
,' 	2, 	 two 

3. 	 ,, 	 five  
,. 	4 	 three 	•' 

5. 	 two 	•' 
•' 	6, 	 " 	five 	•' ,, 	7, 	 five hundred dollars. ,, 	8, 	 four 	•• 
,, 	9, 	 two thousand dollars. ,, 	to, 	 five 	'• 

Each bid or estimate shall contain and state the name 
and place of residence of each of the persons making the 
same; the names of all persons interested with him or 
them therein ; and if no other person be so interested, it 
shall distinctly state that fact ; that it is made without any 
connection with any other person making an estimate for 
the same purpose, and is in all respects fair and without 
collusion or fraud ; and that no member of the Common 
Council, head of a Department, Chef of a Bureau, Deputy 
thereof or Clerk therein. or other officer of the Corpora. 
tlon, is directly or indirectly interested therein, or in the 
supplies o, work to which It relates, or in any portion of 

LECISLATIVE DEPARTMENT. 

1HL COMMITTEE ON LAW DEPARTMENT 
 of the Board of Aldermen will meet every Monday 

in the City Library, Room No. t2 .,:uy Hall, at t o'clock 
P. M. 

By Order of the Committee, 
L GRAHAM HYATT, 

Chairman 

DEPARTMENT PUBLIC WORKS. 

DEPART.MrNT OF PUBLIC W

u

O 

z2 

RKS, 
CO\fMfsslONER'S OFFICE, Rims, tq, CITY HALL, 

NEW YORK, August an, 1879. l 

TO CONTRACTORS. 

PROPOSALS, INCLOSED IN A SEALED EN- WILLIAM KENNELLY & HUGH N. CAMP, 
velope, which must be indorsed with the name of 	

Auctioneers. the bidder, the title and number of the work, as in the 
advertisement, will be received at this office until Wednes- 	

CORPORATION SALE OF REAL ESTATE. day, September 3, 1879. at 12 o'clock Nt., at which hour they 
will be public)y opened by the Head of the Department, P

UBLIC NOTICE IS HEREBY GIVEN THAT BY and read, for the following works : 	
r virtue of the powers vested in the Commissioners of 

No. I. REGULATING, grading, setting curb and gutter the Sinking Fund of the City of New York, they will offer 
stones, and flagging Sixty-second street, from for sale, at public auction, on Thursday, April 24, 1879, at 
Tenth to Eleventh avenue. 	 noon, atthe Exchange Salesroom, No. txr Broadway, in 

No. 2. REGULA'I ING, grading, setting curb and gutter the City of New York, the following real estate belonging 
stone-, and flagging, m Seventy-first street, be- to the Corporation of the City of New York, viz. : 
tween Fifth avenue and t:te Last river. 	 Lots, Nos. r3, 14, 15, Harlem market property, south 

No. 3.—REGULATING, grading, and setting curb and I side mist street, near Third avenue. 
gutter stones 'n Eighty-first street, from the 	West side 3d avenue, between 67th and 68th streets, 
Eighth to the Ninth avenue. 	 lots Nos. I to 7. 

No. 4.—REGULATING, grading, and resetting curb and 	South side 68th street, between 3d and Lexington ave- 
gutter stones in One Hundred and 'Twenty- noes, lots Nos. to to r6. 
ninth street, from Seventh to Eighth avenue. 	I East side Lexington avenue, between 67th and 68th 

Blank forms of proposals, the specifications and agree- streets, lots Nos. z2 to 25. North side 67th street 
ments, the proper envelope in which to inclose the bids, 	 , between Lexington and 3d ave. 

nues, 
 any further information desired, can be obtained on 	

, lots Nos. z6 to 33• 

application at Room ii City Hall. 	
Lithographic maps of the above real estate may be ob- 

The Commissioner of Public Works reserves the right mined at the Comptroller's office at the New County 
Court-house, on and after April 15, [879. to reject any or all proposals, if, in his judgment, the 	Full warrantee deeds will be given to all purchasers. same may be for the best interests of this city. 	 COMPTROLLER'S OFFICE, 

ALLAN CAMPBELL, 	NEW COUNTY COURT-HOUSE, j 

	

Commissioner of Public Works, 	 March 24, r879. 
JOHN KELLY, 

Comptroller DEPARTMENT OF PUBLIC WORKS, 
COMMISSIONER'S NO. E OFFICE, 	 The sale of the above premises is adjourned to Thurs- RooM Yo, r9, I.ITY HALL, 	 day, September 25, 1879, at the same hour and place. 

	

NEW YORK, Aug. 22, 1879. 1 	
NEW YORK—COMPTROLLER'S OFFICE, 

NEW COUNTY COURT-HOUSE, 

TO CONTRACTORS. 	 July to, 1879. 
JOHN KELLY, 

Comptroller. 

PROPOSALS, IN ACCORDANCE WITH SEC- 	 REAL ESTATE RECORDS 
tien 476, Laws of 1875, inclosed in a sealed envelope 

with the title of the work and the name of the bidder r1'HE ATTENTION OF LAWYERS, REAL 
indorsed thereon, will be received at this office until Wed- 	1 Estate Owners, Monetary Institutions engaged in 
nesday, September 3, 1879, at r2 o'clock M., at which making loans upon real estate, and all who are interested 
hour they will be publicly opened by the head of the in providing themselves with facilities for reducing the cost 
Department and read, for the followmg : 	 of examinations and searches, is invited to these Official 
PAVING FIFTH AVENUE, FROM SEVENTY- Indices of Records, containing all recorded transfers of 

SECOND TO NINETIETH STREET', real estate in the City of New York from t653 to 1857, 
WITH MACADAM PAVEMENT. 	 prepared under the direction of the Commissioners of 

Records, 
Blank forms of proposals, the specifications and agree- Grantors, grantees suits in equity, insolvents' and 

ments, the roper envelope in which to inclose the bids, 	Sheriffs' sales, in 6r volumes, full bound, price.. $too no 
and any further information desired, can be obtained The same, in 25 volumes, half bound............ 	5o on on application at Room 4, City Hall. 	 Complete sets, folded, ready for binding......... 	r5 on 

The Commissioner of Public Works reserves the right Records of judgments, a5 volumes, bound....... to on 
to reject any or all proposals, it in his judgment the same 	Orders should be addressed to '• Mr. Stephen Angell, may be for the best interests ofthe city. 	 Comptroller's Office New County Court-house. 

ALLAN CAMPBELL, 	 JOHN KELLY, 

	

Commissioner of Public Works 	 Comptroller.  

DEPARTMENT OF PUBLIC CHARITIES AND CORRECTION, 
No. 66 1'HIRD AVENUE, 	 1( 

_ 	 NEw- YORK. August t8, 1879. 

I*, ACCORDANCE WITH AN ORDINANCE OF 
the Common Council, •' In relation to the burial of 

strangers or unknown persons who may die in any of the 
public institutions of the City of New York," the Com-
missioners of Public Charities and Correction report as 
follows 

At Hart's Island Hospital—Sarah Wilson ; aged 36 
years : 5 feet 4 inches high ; brown hair ; blue eyes. Had 
on when admitted, purple calico dress, gray striped over-
skirt, black and gray striped shawl, black straw hat, 
shoes and stockings. Nothing known of her friends or 
relatives. 

At Hart's Island Hospital—Adolph Vogel ; aged 53 
years ; 5 feet 5 inches hi ,,h ; gray hair ; brown eyes. Had 
on when admitted. brown sack coat, gray pants, white 
cotton shirt, black felt hat, shoes and stockings. Nothing 
known of his friends or relatives. 

By Order, 
JOSHUA PHILLIPS, 

Secretary. 

DEPARTMENT OF 
PUBLIC CHARITIES AND CORRECTION, 

No. 66 "THIRD AVENUE.  

TO CONTRACTORS. 

SEALED BIDS OR EsITMIATES FOR REPAIRS 
to the engine and boiler of the steamboat "Fidelity"  

ii I be received at the office ofthe Department of Public 
I: nnritles and Correction, in the City of New York. 
u:ltil 9 o'clock A. M., of Thursday, the 4th day of Septem-
'ser, 1879. The person or persons making any bid or 
e,timate shall furnish the same in a sealed envelope, 
ndorsed " Bid or Estimate " for repairing the engine and 

b,iler of the steamboat •• Fidelity. " and with his or their 
name or names, and the date of presentation, to the head 
of said Department, at the said office, on nr before the 
day and hour above named, at which time and place the 
bids or estimates received will be publicly opened by the 
head of said Department and read. 

The Department of Public Charities and Correction 
reserves the right to decline any and all bids or estimates 
if deemed to be for the public interest. No bid or esti-
mate will be accepted from, or contract awarded to, any 
person who is in arrears to the Corporation upon debt or 
c~.r.tract, or who is a defaulter, as surety or otherwise, 
upon any obligation to the Corporation. 

The award of the contract will be made as soon as prac-
ticable after the opening of the bids. 

the entire work will be required to be completed on or 
before thirty (30, days after the date of the contract. 

Any bidder for this contract must he known to be en-
gaged in and well prepared for the business, and must 
have satisfactory testimonials to that effect ; and the per-
son or persons to whom the contract may be awarded will 
be required to give security for the performance of the 
contract by his or their bond, with two sufficient sureties. 
In the penal sum of one thousand dollars. 

Each bid or estimate shall contain and state the name 
and place of residence of each of the persons making the 
same ; the names ofall persons interested with him or them 
therein ; and if no other person be so interested. it shall 
distinctly state that fact ; also that it is made without any 
connection with any other person making an estimate for 
the same purpose. and is in all respects fair and without 
collusion or fraud; and that no member of the Common 
Council, head of a Department, Chief of a Bureau, 
Deputy thereof or Clerk therein, or other officer of the 
C.,rporation, is directly or indirectly interested therein, or 
in the supplies or work to which it relates, or in any por-
tion of the profits thereof. The bid or estimate mast be 
verified by the oath, in writing, of the party or pvties 
making the estimate. that the several matters stated there-
in are in all respects true. Where more than one person 
r interested, it is requisite that the verification be made 
and subscribed by all the parties interested. 

Each bid or estimate shall be accompanied by the con-
sent, in writing, of two householders or freeholders in the 
City of New York, with their respective places of busi-
ness or residence, to the effect that if the contract be 

FIRE DEPARTMENT. 
HEADQUARTERS 

FIRE DEPARTMENT, Cl I V iii' NEW YORK, 
(155 St t57 M H"'FR STREET), 	~r 

NEW VoRK, August 21, r879 

SF.ALED PROPOSALS FOR DOING "1'HE WORK 
 and furnishing the materials required in the proposed 

rebuilding and emotion of the budding NO 437 East 
Houston street (known as the quarters of En,gme Co. 
No. I I), will be received ms dunce until 9 o'clock A. M., on 
Wednesday, the {d proximo, when they will be publicly 
upcned and read. 

No proposals will be received or considered after the 
hour lamed. 

Plans and specifications and the form of contract to be 
entered into by the successful bidder may be seen, and 
blank proposals will be furnished on application at these 
headquarters. 

Two responsible sureties will he required with each 
proposal, who must each justify thereon prior to its pre-
sentation in not less than one-half the amount thereof. 

Proposals must lie addressed on the envelope "To the 
Board of Commissioners," with the indorsement, " Pro-
posal for alterations and repairs, No. 437 East Houston 
street," and the name of the bidder. 

The Commissioners reserve the right to reject any or all 
of the proposals submitted, if deemed to be for the inter- 
ests of the city. 

VINCENT C. KING, 
JOHN. GORMAN, 
CORNELIUS VAN COTT, 

Commissioners. 

HEADQUARTERS 
FIRE DEPARTMENT, CITY OF NEW YORK, 

155 and 157 MERCER STREET, 
NEW YORK. November 7, x878. 

NOTICE IS HEREBY GIVEN THAT THE 
Board of Commissioners of this Department will 

meet daily at to o'clock A. St., for the transaction of 
business. 

By order of the Board. 
VINCENT C. KING, President, 
JOHN J. GORMAN, Treasurer, 
CORNELIUS VAN COTT, 

CARL JUSSEN, 	 Commissioners 
Secretary 

FINANCE DEPARTMENT. 
DEPAR111EN'I' OF FINANCE, 

BUREAU FOR (,ULI. F.CTION OF ASSE55MENTS, 
FIRST FLOOR (NEw' WING), NEW COURT-HOUSE, 

CITY HALL PARK, 
New YORK July .J v 3• 18 79. 9 

NOTICE TO PROPERTY-HOLDERS. 

PROPERTY-HOLDERS ARE HEREBY NOTI-
fled that the following assessment lists was received 

this day in this Bureau for collection ; 
CONFIRMED AND ENTERED JULY t8, 1879 

9th avenue, regulating, grading, settinz curb. gutter-
stones, and flagging, from 7zd to first Street. 

Concord avenue, regulating and grading, from Home 
street to Westchester avenue. 

t55tII street, regulating, grading, curbing, flagging, and 
superstructure, from qth avenue to Hudson river. 

tz4th street, E.B., regulating, grading, setting and resetting 
curb, flagging and refi.lgging, and paving, from 
Avenue A to 6th avenue. 

ttth avenue, sewer, between 66th and 76th streets, with 
branches in 67th, 68th, 6gth, 71st, 7zd, and 73d 
streets, with connection of present sewer in loth 
street. 

1119th street, sewer, between yth avenue and summit west 
of 5th avenue. 

Greenwich avenue, sewer, between t3th street and 8th 
avenue. and sewer in Bank street, between Waverley 
place and Greenwich avenue, from end of present 
sewer to near Greenwich avenue. 

53d street, paving, from 7th avenue to Broadway. 
Lexington avenue, paving, from 85th to 86th street. 
Est street, basin on the northwest corner of Extra place. 
Bloomfield street, basins on the northwest corners of Bloom- 

field street and loth avenue and Little West rzth 
street and loth avenue. 

54th street, basins on the southwest corner of 54th street 
and Avenue A, and on the northwest corner of 95th 
street and Avenue A. 

59th street, flagging sidewalk (north side), between Madi-
son and 5th avenues. 

7th avenue, tree planting, from r toth to 154th street. 
6th avenue, tree planting, from troth to t4yth street, 

All payments made on the above assessments on or be-
fore September z2, 1879, will be exempt (according to law) 
from interest. After that date interest will be charged at 
the rate of seven (7) per cent. front the date of entry. 

The Collector's office is open daily from 9 A.M to z P.M., 
for the collection of money, and until 4 P.M., for general 
information. 

EDWARD GILON, 
Collector of Assessments, 
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