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SUPERINTENDENT'S REPORT . 

• 

To the Newark Aque.duct Board: 

GENTLEMEN-As required by the By-Laws, I hereby submit 
report of the condition and operation of the Works for the year 
ending November 30th, 1881 : 

The whole quantity of water pumped at Belleville for the past 
year is 3,6°9,"332,980 gallons. The highest daily average was 
II, 154,368 gallons in August; the lowest, 9, 120,728 gallons in 
March. The daily average for the year was 9,888,583 gallons, an 
increase of 693,257 gallons over last year. Amount of coal 
consumed, 4,522 tons. The total amount of water pumped at the 
High Service Station is 879,420,572 gallons; greatest daily aver
age, in August, 2,919,625 gallons; lowest, in April, 2,OII,033 
gallons; daily average for the year, 2,409,371 gallons, an increase 
over last year of 204,362 gallons. Coal consumed, 2,218,104 
pounds. The cost fQr delivering water into the Receiving Reser
voir at Belleville was $9.04 % per million gallons, and of delivery 
on the upper level by the High Service engine $ II. 16/ih per 
million gallons. 

BELLEVILLE PUMPING STATION. 

The engines and boilers at Belleville are in good order, with the 
exception of the pistons in Nos. 1 and 2-they need to be refitted; 
the boilers are all in good order; the feed pumps have had new 
plungers put in the last year and are in good order. The Newark 
Filtering Company have put up in the boiler room at Belleville one 
of their Filters, for the purpose of filtering the water used in the 
boilers; but it has not been in operation long enough for me to 
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give an opinion as to what it will accomplish in preventing the forma
tion of scale. (The Filtering Company have placed this filter up 
at their own expense for a six months' trial. ) 

The repairs have been made by the regular employes, with two 
exceptions-one a piston for NO.3 pump. and the other a stuffing 
box-head for No. I pump. 

HIGH SERVICE PUMPING STATION. 

The new pump for this Station, built by Mr. H. R. Worthington, 
of five million gallon capacity, was completed and passed over to 
the Board Nov. I nh. Mr. D. H. Chase, the Chief Engineer, 
reports it as running very satisfactorily, and will perform the work 
the contract calls for, viz: "To deliver five million gallons in 
twenty-four hours into the High Service Reservoir, when running 
at a piston speed not exceeding one hundred and ten feet per 
minute. " 

That this pump was not procured any too soon is shown by the 
number of complaints made during the Summer months from water 
takers on the High Service Level of their not being able to get 
water on the second and third floors. The pressure on this level 
is maintained by pumping against a weighted valve, which cor
respondingly increases the pressure in the distributing mains. This 
causes a great strain upon the system, and subjects the mains to a 
duty for which they were not originally intended. It is, however, 
the only way the highest parts of this level can be supplied until a 
stand pipe is erected. 

The great increase in the use of water reduced this pressure to 
such an extent as to cause great annoyance. I am happy to state 
that since we have started the new five million pump we have no 
further complaints-on the contrary, those who were most affected 
say they now get all the water they need. 

The High Service Pump, No. I, at Chatham street, has been in 
constant use since April, I876, and needs a thorough overhauling. 
It was run at times beyond its nomi'nal capacity, and during the 
Summer and Fall it was necessary to run it such a number of hours 
each day as to interfere with the repairs necessary to preserve it in 
proper condition. 
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PUMP MAIN, No. ~. 

A recommendation was made in the last Annual Report that a 
,new pump main be laid from the Engine House at Belleville to the 
,Receiving Reservoir. The Board acted upon the recommendation 
early in the year, and the contract was awarded to Messrs. Shanley 
& Smith. It was not completed until November 19th, owing to 
the inability of the Warren Foundry, of Phillipsburgh, to furnish 
the pipes fast as needed. 

I have thought it best to make the location of the various cast
ings a matter of convenient record by including it in the rep~rt. 
The following is a detailed description of the work: 

At the pump house the old connection of pump NO.3, with 
pump main No. I, was, taken out, and the connecting Y branch 
was plugged. Pump NO.3 was connected with the pump main, 
provision being made for connecting pump NO.4, whenever erected, 
by means of a Y branch, one side of ~hich is plugged. This Y 
branch lies in the centre line between pumps Nos. 3 and 4. and 
25 to feet from the west wall of the engine house. This arrange
ment will facilitate the future connecting of pump NO.4, as only 
about 240 feet of the new pump main (No.2) will have to be shut 
off, leaving pump main No. I intact. so as to be used while the 
connection is made, with only one plug to burn out. 

About 240 feet from the engine house in the lot on the west side 
of the road, belonging to the Aqueduct Board, the two pump mains 
are connected. This connection is formed by six Y branches, 
three on each side. with a stop gate in the centre. Another gate 
has been located on the new main just above the connections, and 
one is situated on the old main (No. I). Thus both pump mains 
may be used, either connected or separately, and the pumps 3 and 
I and 2 shut off without interfering with one another. The new 

'gates or stops were furnished by Julius Jonson of New York, and 
require 252 turns to be either shut or opened. 

A ten inch blow-off leading into the south basin has been pro
vided for in the yard of the engine house. The ten inch branch 
on the main is laid downward at an angle of 45°, and has a 71i bend 

. attached by which the pump main can be entirely emptied. 
The total length of the pump main from the Y branch connection 
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to the pipe that had previously been laid through the Reservoir 
bank, at the time of its erection, as a provision for a second pump 
main, is 5, r68,45 feet. It is laid alongside of the ole! main, with a 
space of five feet six inches between them. No right of wa)' had to 
be purchased. the width of thirty feet of the right of way ic)r the old 
main being sufticient. Considerable difficulty was experienced in 
determining the right of way according to the ole! deeds, amI monu
ment stones are now being placed at suitable points by direction of 
the Executive Committee. 

About 100 feet from the Reservoir a thirty inch connecting pipe 
branches off, leading along the cast side of the Reservoir and 
connecting with the twenty-four inch supply main No. r ncar the gate 
house. The right of way for this connection. thirty feet wide, was 
purchasecl of Mrs. Jackson. Two thirty inch and one twenty-four 
inch gates are so placed as to bring this connecting pipe in use 
whenever the Reservoir should be temporarily shut oft-. This 
connecting pipe is also provided with a blow-off six inches in diameter 
and laid in the same manner as the blow-off at the engine house. 
I t is attached to the twelve inch drain pipe from the Reservoir and 
is intended to empty the connecting pipe when not in use, to 
prevent the stagnation of the water. This blow-oft- was used as an 
air-cock when the new main was first filled. At present all the 
pumping through the new pump main is through this connecting 
pipe into supply main No. r. 

The erection of the new stand pipe and screen tower, as well as 
the new connections in the Reservoir, are not yet completed. The 
work of laying the main and making the connections was done 
under the supervision of .Mr. Chas. E. A. Jacobson, c. E. 

LOW SERVICE RESERVOIR. 

Upon taking charge April 15t, I found that by order of the Board 
the Reservoir was being filled at the rate of six inches per day, this 
was continued until the 4th of April, on which day it contained 
twen.ty feet of water, which is the heighth at which the Board have 
agreed to con,;icler the Reservoir filled. On Sunday, April r 7th, the 
water being at this level, the gates were closed from 6 A. 1\1. to 5 P. 
M., and no waste or leak was apparent; this test has been made 
several times since with the same result. On the 22d day of April 
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't 'a~ cli'covered that the earth had caved in near the fence nearly 
1 \\ ( . ' -' 

in a line wilh the spring in the brook; this was examined from clay 
t" claL but as no further result were noted it was thought to be 
"cca~ioned by the action of the frost. On the 24th of 1Iay, how
C\TL the water being then at 20 feet, a break was discovered, The 
fc.]lowing report made to the Board at the time gives the particulars: 

"The \vatchman employed at the Reservoir, at about quarter l.' 
"pasl six on the morning of the 24th of May, discovered that" 
"the springs along the brook adjoining were running much" 
"stronger than usual, and that the flow of water through the" 
"brook was very muddy; also, that it was increasing in volume" 
"indicating an escape of water from the Reservoir. The inlet" 
"pipes were immediately closed, and the connecting inlet to the" 
, 'Branch Bruok Reservoir opened, which lowered the water some " 
" fifteen inches; Lut as the brook flow still increased the waste" 
"gates of the Low Service and Branch Brook Reservoirs were" 
"opened and the water has since been gradually drawn off, the" 
"last being run off this morning, June 1St. Examination shows " 
"one large hole in the bottom of the Re,ervoir on the south" 
"side, filly feet west of the waste gate, together with several" 
"small ones of about a foot diameter in different locations near" 
"by, 

"The last time the Reservoir was repaired, sticks were driven " 
"to mark the different spots, so that it might be seen if the same" 
" places were affected in case it became necessary to draw off" 
"the water again--all these places were found intact and the" 
"bottom in good repair." 

Messrs, Crane & Co" the contractors, commenced to repair the 
break Jnne 3d, filling the holes with a mixture of sand, clay and 
coarse dry saw-dust. On June 7th, the re,filling was begun; June 10th, 
the level was 7 feet 2 inches, and the outlet pipe was opened to 
supply the city, The level was slowly raised from day to day, until 
at the present time there is 17 feet of water in. 

CONSUMPTION OF WATER. 

I am now approaching a subject which must engage the senous 
a,ttentiol1 of the Board in the ncar future. The report of Messrs. 
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Howell & Croes giving probable consumption, was, as they consid
ered, a liberal estimate, as it was made at a comparatively recent 
date and might have been expected to cover the probahle use. The 
comparison given in the table below shows hoI\' it has been exceeded. 

AVEI,ACE DAILV CONSU:\lI'TlO1\. 

Engineers' Estimate. Amt. Furnishc(l. 
1878. 7,280, 624 ............ 7,280,55° ... . 
1879. 7,969,5°°. . . . 8,375,244· . 
1880 .... , 8,700,000. .... . . .. 9,386,064. 
1881. . . . . . 9,690,000. . . . 9,888,583 
1882 ............. 10,800,000 ....... . 
1883 ............. 12, 1I2,5°O ......... . 
1884 ............. 130350,000 ... " ...... . 
1885 ............. 14,550,200 ........... . 

I Iig-hest Ilaily 
Average. 

8,444.792 

. .. ,),640,645 
.10,475,667 

.... fI, 154,368 

The provisions required for supply should largely exceed and 
must be equai to the highest daily average required, and if the same 
increase is made in the consumption of 82 as occur cd in 81, the 
limit of the carrying capacity of our supply mains will he nearly 
reached, their nominal capacity having been over taxed in the 
present year. A brief description of the supply mains is given: 

The wpply main No.2 was laid in 1879, and extends from the 
Reservoir in Belleville to the corner of Summer and Arlington 
avenues in Newark. Through the latter avenue a pipe has heen 
laic! connecting with the twenty-four inch main No. I, in Believille 
avenue, at the cemetery. The total length, including connections. 
is 12, 126 feet. If the pipe is extended through Summer avenue, 
Fifth avenue and J\It. Prospect avenue to the Low Service Reservoir, 
Chatham street, the amount required to be laid will be about 7,200 
feet; when this is laic! both mains will be independent. 

The present capacity of the connected supply mains is about 
10,500 gallons in twenty-four hours. This amount is somewhat 
increased, probably, by 1,000,000-1,500,000 gallons, by partly 
opening the gate at Eighth avenue and Broad street, by which a 
part of the consumption of the Low Service enters the system 01' 
distributing pipes directly, without having to pass through the Reser
VOIr. The Belleville level is supplied independently of this. the 
connections feeding the same being located on the twenty-four inch 
main, above the connections of the same, with the thirty inch main. 
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_ .' '11111)lion of this level does not exceed 1,500,000 gallons 'J 1]" C()n~'1. ' 

ill' '1\\l·Jll\··llHlr ]](lllrs. If :he Belleville level was extended, acldi-
.;,,]1;1i >u},ph- conld be ubtallled for the same, but this would neces
" .. , ncl\' cOllllections to be made, and a great many deacl 
"-1 ',tlt 

, '." t'tW ,treet mains. The present capacity of supply can be 
('[1\].'" III " 

[,[:cd :It 13.0()(),ooogallons in twenty-four hours. 
, I l'xlt'J]sioll of supply main, No.2, would give to the worb 
II\(' illlkl'cllllcnt supply mains, and place the same in the position 

," 'Ii! '1 ,[yin!.!,', a;; j()110W5 : 

,\faill. Nu. 1 .................. 6,500,000 
2 ......... , ........ 13,000,000 

Total. ................. 19.500,000 or 1,500,000 
,n, til()rc than the full capacity of the pumps at Belleville. 

\\'(m Ie! thercf(m~ recommencl that this main be extended in the 
('( >In inc; year. An additional pumping engine should, for consider
ll!i<>ll of ,aiel)' in case of accident, be placed in the Belleville Pump 
i [()use, although it may not be needed in the coming year for 
,cuppiy. 

T:lble fi'iving consumption of water in detail will be found 
ajljJended. 

~TORAGE RESERVOIR. 

While 1 have at present no recommendation to make respecting 
the 111:1 Ucr. 1 desire to call the attention of the Board to the lack 
(,I' res()urces in the shape of reserve supply in case an accident 
,llULi Ie! occur to sb ut oJt the supply from Belleville. 'When filled 
1<, their highest level your reserve, with the present Reservoirs, only 
lImOI1t1ts tu 32,000,000 gallons, or 3 clays' supply. The property 
,,'vlled by the Board, which contains the pond known as Branch 
Brook. is admirably adapted for a Storage Reservoir, and could be 
made a\,~lilahle for the purpose at a much less expense than would 
ile the c\se if :my location was selectee! which is not so naturally 
lld:lptccl tf) the purpose. 1 append a description of the property, 
-;\v)wing huw the banks could be raised so as to adapt it for use as 
a Reservoir. 

rile highest water level that can practically be obtained is the 
level of thel\Iorris Canal, which is 106 feet above tide level, eight 
feet lower than the highest level of the Low Service Reservoir. 
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The reservoir would be bounded: 
On the TVest by the banks of the canal, from Orange street to 

Second street; thence curving around a knoll of ground belonging 
to the Aqueduct Board to Fifth menue, at the intersection of the 
same with Second street. 

On the llTorlh by Fifth ,wenue, [rom Second street to Lake street. 
On the East by Laj,e street, Aqueduct street, and a bank to be 

built across Branch Brook, near the \Vashoe Tool M,muhlctory, to 
Orange street. 

At this bank the necessary outlet pipes and gates would have to 
be provided {or to supply the city. 

The area of the Reservoir would be about 27.Yz acres, with 
greatest depth of water of 30 feet and an available capacity of about 
155, 000, 000 gallons, at a pressure not below the pressure of the old 
Branch Brook Reservoir. On the North and Eclst sicles, along 
Fifth avenue, Lake and Aqueduct streets, banks would be required 
of li'om four to twelve feet above the grade of the respecti ve streets. 
At Lake street, Fifth, Sixth and Seventh avenues, about 97, 000 

cubic yards were filled in from the sO-Gllled Cathedral Lot, and the 
construction and repairing of the Low Service Reservoir. This 
would require to be removed, but a Luge portion of the material 
is of such good qualit~c as to make it available for embankment. 

DRIVEN WELLS. 

Each well has been boxed with wooelen boxes "wnnd the con
nections with the suction pipe, so that when in use thcy could be 
examined to ascertain if they were giving water or any leak 
appeared. The use of the Driven IVells was discontinued July I st, as 
the time extended for the experiment by the owners of the Driven 
Well patent expired on that clay, and the Board failing to make any 
satisfactory arrangements with them to continue the use of the 
same. 

CLEANING FILTER. BASINS. 

The filter and settling basins, which are lomted north and south 
of the Belleville pump house, were originally intended to filter all 
the water that was used. For a long time they bwe been considered 
a failure in this direction, but recent developments show that a large 
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quantity of water can and does come into the basins, whether as 
filtered river water, or as spring water, is not determined. 

Commissioner Smith, Chairman of the Executive Committee, 
desired early in the year to clean these basins, which had not been 
done since they were built. ,The Commissioner gave his personal 
attention to the matter and tried several plans without success, 
owing to the increased flow into them; as soon as the water was 
lowered. 

At his suggestion, it was finally decided to sink a caisson 
well five feet in diameter in the south basin, to which the eight 
million pump could be attached, both for the purpose of drawing 
off the water and increasing the flow of pure water. In both partic
ulars the experiment was successful; by its means the water can now 
be entirely pumped fi'om the basin, while there is evidence of a 
large quantity coming from the well, the upward pressure causing 
it to flow over the top of the well. The work of cleaning the basins 
and testing their capacity is not yet completed, but a. large supply 
from this source is looked for. 

THE POLLUTION OF THE RIVER WATER. 

The subject of river pollution, which was previously in charge of 
the Executive Committee, is now in the hands of a Joint Board, 
composed of three members of the Newark Aqueduct Board, two 
from the Board of Public \Vorks, and one member of the Board 
of Finance of Jersey City. 

The work which they ha,'e done is detailed in the report of the 
special committee who represent the Newark Board, and which is 
presented herewith. Prior to the organization of the Joint Board, 
the Messrs. Kingsland's were indIcted for putting refuse containing 
carbolic aciel into the water. A rather unexpected line was taken by 
the defense, \Vho endeavored to prove tbat the water was so bad 
that the infusion of carbolic aciel was a benefit instead of a damag'e. 
The result of the trial was a verdict which sustained the right of 
the city to receive the water unpolluted. It may be said that neither 
the Board nor the Committee desire anything unreasonable, nor do 
they wish to entail a ruinous expense upon the manufacturers on 
the stream. They have invited discussion of the matter, and will 
meet any plans or propositions which may be offered fairly, and 
endeavor to act in the interest of all. 
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PIPE. 

The total amount of pipe laid during the year was 4,t99 feet, of 
which ISIS feet was six inch, and 2,345 feet four inch, ~1l1d 339 
feet of three inch; stop gates, 7---one J o-in., four {i-in., and two 
4-in. 

The amount of pipe relaid to replace old, in consequence of tbe 
action of the frost last winter, was S<)O feet in Orange, William and 
Bridge streets, of which 740 feet was 4 incb, and 150 feet of 3 inch. 

The Secretary's report annexed contains the usual statements. 
The increase in the income from water rents for the year amonnts 
to $20, oro. 25. Full details of the collections and general fin,lllccs 
are also given. 

In conclusion permit me to bear witness to the cheerful faithful
ness with which the officers and employes of the several branches of 
the department have each performed their respective duties, and 
aided me in the discharge of the duties of my office, 

GEORGE R. GRAY, 

Supl'rinlmtitlZt. 
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SECRETARY'S REPORT. 

DF.p,IRnlE!>'T OF ACCOUNTS, ( 

:t\'m'ember 30., 1881. ~ 

(~lc;;TLE'IF.K----lll compliance with Art. 4, Sec. 3, of the By-La\V~, 
herewith submit my annual report of the operations 01 this 

department fill' the tiscal year ending No\,. 30. 1881 : 

Th:: balance of Cash on hand Nov. 3ath, 1880., was .. $ 43,20.0..94 
The gruss receipts of 1881 ....................... 429,137.35 

$57 2 ,33 8. 2 9 
The (()tal expenditures ........................... 564,593.0.1 

Balance Nc)\'. 3ath, 188r............ $7,745.28 

'['he above gil'en expenditures include the ,(mount on deposit in 
the l\Iech,mics' National Bank at the time of its failure, viz: 
S65,878.67, which is charged up in full to the Receiver. 

The (oilowing is a comparison of the running expenses for 1880 
,mel '81: 

Belleville Pumping ........... . 
High Service Pumping ........ . 
Dril'en \Vell Pumping ........ . 
Expeuse Account. ........... . 
;;alaric,.; ..................... . 
1\laintcnance & Repairs of \Vorks, 
lnsLlrance ............. _ ..... . 
Interest un Funded Debt _ ..... . 

1880. 

$28,50.2.0.0. 
8,344. 06 

39 2 .97 
8,84 8. 1 7 

10,35 r. 57 
12,0.34·73 

20.9.4 2 

223,80.0..0.0 

1881. 

$3 2 , 654,(JI 
9,817. I I 

9,151.82 

10,274·75 
13,365. 63 

20.9.4 2 

223,80.0..0.0. 



WATER RENTS. 

The water rents income, compared with 188o, shows an apparent 
decrease of $62,000. This is due. as explained in the report c,f 
1880, to the change in the time of collections, by \\hich three col
lections of assessed rates appear in the accounts of that rear. 

For comparison I have used the two collections which formed 
the basis of my comparison for that year: 

The net income of 1881 ......................... $204,756.41 
188o ................. '" ..... 184,746.16 

[ncrease income ........... . $20,OIO.25 

PROOF. 

Gross charges, 1881 ............................. $229,813. 54 
" 1880 ............................. 211,243. 69 

Increase charges .................... $18,569.85 
Deductions, 188o .................. $22,65I.43 

1881. .... ..... ........ 20,553.12 

Decrease, ............ $2,098.31 
Discounts, 1881, $4,5°4.01 

1880, 3,846.10 Increase, 

Net gam drawbacks........ .. .. . ... $1,440.40 

Increase income............. .. .... $20,010.25 

The details of the Collection accounts will be found among the 
financial tables. 
The increased charges include 46 taps brought from 

188o, unassessed, of which 4 I added to the assess-
ments of 1881 ..................... , ....... . 

Two were for meter account. 
Three remain unassessed, not having been put in use. 
Six hundred and seventy assessed taps of J 88 I . . . . . .. $8,985.86 
One hundred and twenty-five carried into 1882, unas-

sessed. 
Three are for meter account. 
Twenty-five are extra and unassessable. 
Increase net charges, measured water .............. . 
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Total number of consumers, I 1,676. 
Total number of assessable taps and connections, 1881 809 

1880 523 

Increase. . . . . . . . . . . .. ............. 286 
A classified table of the assessments is given with the statistics of 

consumption. 

J\IEASURED WATER. 

The number of new consumers at meter rates, 3. 
There were six accounts aggregating as assessed, $1,767.75, trans

ferred to meter account during the year. 
The gross charges for measured water, representing a 

consumption of 43.492,827 cubic feet, or 325,76 1,-
274 gallons, an increase in consumption over 1880 

of 5,544,327 feet, or 41,796,629 gallons ........ $48.929.43 

Discounts, 1881, $12,568.05. 
1880, $ 10, 164.07. 

Discounts made...... 12,268. 05 
------.. 

Net charges, 1881. ... $36,661.38 
1880.... 32,528.00 

Incleaseinincome .... $4,133.3 8 

Increase discounts, ... . 

Increased charges, ... . 
Prooj~ 5,544,327 cubic feet @ $I. I2Yz ............ . 

$2, 103. 98 

$6,237.3 6 
6,237.3 6 

Average discounts 25Tlo per cent. 
]\laking average charge for consumption of 188 I, 84lo4> per 

thousand cubic feet, or I I ;{ <;; per thousand gallons. 

CART SPRINKLERS. 

With a view of checking waste, a new system was inaugurated 
with the street waterer's in the past year. Heretofore they have paic! 
$6 weekly for each cart, using as much water as they considered 
necessary. Under the new plan each sprinkler returned to this 
office the certified weight of his wagon filled and empty, from which 
the capacity was ascertained. He was then required to make a 
weekly return of the number of loads carried by each wagon, and 



make an affidavit to its correctness. The charge was then made, 
for the amount of water used, at 12 cents per thousand gallons. 

J t is hardly necessary to say, that during the season there was no 
more water put on the streets than was necessary to do the work. 
~l!1cl the mud holes, which a too lavish use of water had caused in 
f()rmer years, were not complained of. 

The illllo\\'ing table shows the entire amount used for this 
purpose: 

NAME. '''"A(WNS. 

F. Zusi .................................. ,,3 
J. Bacr ..... " .......... "", ... 0 ••••••••• 0 + 
J. Peter .... 0 •••••••• 0 • , , • , 0 • , , 0 0 , •••••••••• I 

S. Ho Yoorheeso, .. , 0 .'0'0."0". , •• 0 •••• 0 •• 2 

Do Young ................................. 1 
John Van Duyne .................... 0 •••••• 1 
Andrew J. Gulick ... 0 •• 0 ••••• 0 •••••••••••••• I 

Newark Street Sprinkling Co .... 0 ••••••••••••• 2 

L. Spahn.. . . o ....... , .... .... 0'.' .. , •.•. , I 

J. J\Iiller, ............... , , .. , ...... , ..... , , I 
E. T. vVack",." 0 , •••••• o •• , " •••••••••••• 2 

J. L. Foster ........................... , .... 2 

E. C. Smith ........... , .................... 1 
R. Coyne ..... ,. 0 ••••• , •••••••••••••••••••• z 
B. K. Vreeland ................... 0 ••••••••• I 

Aug. Broemel ............................... 2 

(;ALLON8. 

2,602,73 2 

3,299,494 
Y, 597. 900 
4, 06 9,040 
2,146,95 0 

1,359,400 
2,5 IT ,500 
2.73 8,5 60 

99,000 
1,996, 12 5 
2, 01 5,550 

[,186,270 

7280390 

53 1,64 0 

959,660 
943,800 

27 28,786,011 
The rate has been complained of, but in five cases the aggregate 

payments were less. The increase over all being but $63°.42, 
with two new consumers and an unusually dry season. 

SERVICES. 

The balances of Service charges due and uncollected 
November 30th, 188o ...................... . 

Chargee! for Services laiel in 1881 ................. . 

Cash collections .................... $9, 902. 67 
Discounts. . . .. . . . . . . . . . . . .. . . . . . . . . 187.84 
Deductions and other credits. . . . . . . . . 54.82 

Balance due November 30th, 1881. 

$1,062·35 
10,958,44 

$12,020·79 

$10,145·33 



'\ octaiicd statement of the services laid will be found among the 
rabies, The system of laying services to the curb at a uniform 
<h:ll";..;e Ins \\'()rkecl smoothly, and as the Board reserves the right 
r(l b\' ito; mains on either side of the street most convenient for its 
pu q:(N:S, it \\'ould seem to be the most equitable arrangement for 

C( \n:---t11ncr~. 

CONSTRUCTION. 

The luiallces of construction accounts j()1' 1881, per 

st,lIcment A, .......... " ... , ............. $2,736,614.79 
Ihl:ll1ces, pcr la:;t report., ...................... 2,671,580.40 

:\l'l ;ncrcasc of balances, 1881 ., .............. . 

The «'llenditures arc given in the general table of receipts and 
(''\ pcnditures, the excess being supplies and materials on hand. 

There is now :1l'ailahle for expenditure on capital accounts. 

rite :lmount due the Board, per statement D ...... $187,721.75 
Cash, ....... " ... ,............. 7,745.28 

Ll"';S current liabilities ............. $103,735.10 
Leso,; surplns, to be credited on special 

tax arrears (sec statement D) .... 8.266.11 

$195.467.°3 

112,001. ZI 

$83,465. 82 

I n order tu make this amount available the floating debt cannot 
he reduced below $100,000, as the outstanding monies due the 
Bua rei will average that amount. This is not advisable while the 
Jl( ':wl has other resources, as the interest charges are a loss. In 
1 Ii is cOllllection I WQule! suggest that some penal ty should be fixed 
or intere,t chcuged on past due water rents, to cover the interest 
<[c('uuni when the J3oarc1 is compelled to anticipate them, and the 
Cl"t of collection which is also a loss. 

The resources referred to, which might be applied for construc
tiCill purposes, consist of the real estate not needed for the extension 
of' I he works, oC whieh the Board is carrying a considerable amount. 

'l'l,e extension of the works is not a matter of choice, but 
I1cccs:iitr, :lnd I believe the application of any fund arising from 
the ",tic of your rcal estate to this use would be preferable to any 
()(ber disposition which could be made of it; indeed, if it is not 
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reserved for this purpose, the only way the extensions can be 
made is by raising the amount in the tax levy, or increasing the 
debt, both of which measures I believe you are desirous of avoiding 
as long as the necessity [or their use is not imperative. 

CONS1.nIPTION OF \VATER. 

This subject which is called to your attention 111 the Superin
tendent's report, sholving the increased facilities needed to meet 
the demand, has also an important bearing on your finances. 

If the consumption can be reduced to the amount of supply 
really needed, it follmvs that the extension of works can be post
poned, in proportion to the control of the waste. 

Reference to table (consumption statistics) shows the p[()por-
tionate increase in consumption, income, and expenses, for all the 
years for which the necessary data could be obtained. 

The very marked increase in the consumption per tap indicates 
the waste, subject to a proper allowance for the increase in manu
h'lctures, and the more luxurious methods of plumbing in the later 
years. The increase of about I 7 ~ per cent. in the past five years 
would be almost entirely due to waste, as the conditions of the 
manufacturing and plumbing would not differ to any great extent. 

The extension of the sllpply main, and the setting of an additional 
eight million gallon pump at Belleville, arc roughly estimated to 
cost $90,000, and the limit of the capacity so secured, will he 
nineteen and one-half million delivery, and twent) -six million 
pumping. The excess of pumping capacity being no more than it 
should be, to admit of one engine being laid off for repclirs. 

The following estimate of the time this capacity will serve, is 
based upon an increase of three and one-half per centum per annllm 
in the consumptlOl1 per tap, and an ll1crease of twentl'-five taps 
annually: 

1882 ..... 12,727 taps, 
1883 ...... I3,55 2 " 

1884 .. ' ... 14,377 
188 5 ...... 15,202 
1886 ...... 16, 02 7 
1887 ...... 16,852 
1888 ...... 17,577 

@ 859 gallons per tap ...... 10,932,000 
" 889 ...... 12,047,000 

920 

" 95 2 

985 
101 9 
1055 

" ...... 13,227,000 
" ...... 14.472,000 

...... 15,786,000 

...... 17,17 2 ,000 
" ...... 18,543,000 



1889 in the same ratio exceeds the capacity, as would also 
1888 if the period of highest consumption were calculated instead 

of the average, so that if the Board decided to use repressive 
measures to reduce the consumption per tap to a reasonable 
figure, they have about six years in which to accomplish it. 
I do not think I have fallen into the usual error of under
estimating the increase in the above table. 

A further extension of the capacity, after this limit is reached, 
must be made at a much increased expense, as it involves a new 
supply main, new pump house at Belleville, with boilers, engines, 
etc., all of which must be projected on a scale large enough to keep 
up with the same increasing demand for another period of years. 

The remedy is either a thorough and extensive system of inspec
tion with penalties for waste, or the adoption of the meter system. 

I cannot find, in the experience of other water companies, any
thing in favor of the inspection system. It is expensive; it involyes 
dispute as to the responsibility for waste. The enforcing of penal
ties is odious to the consumer, and constantly places the action of the 
Board in an unfavorable light, inasmuch as the necessity for the 
restriction is not appreciated, while under the most fayorable 
conditions, the waste continues, though perhaps not to such a great 
extent. 

In favor of the meter system, I could quote the favorable opinions 
of the ollicials oj Fall River, \Vorcester, Boston, Providence, Paw
tucket and l'IIilwaukee, who have published very full statements of 
the working of the meter system in their respective cities. 

For lack of space to give all, I have selected the views of lVIr. 
Edmund B. \Veston, Engineer of the Providence (R. 1.) Water 
Works, both on account of his exhaustive treatment of the subject, 
and also, because the conditions of supply so nearly approximate 
our own. 

lVIr. \Veston says :-" l\I y opinion of the meter system is, that it " 
"is an admirable one, and the bcst way of measuring and supplying" 
"water. During last year the cost of maintenance was about" 
" $805.00, as the consumers pay for the meters and maintaining" 
"the same. This amount is expense incurrcd by the departments" 
"over the receipts, for salaries of the men employed in setting and" 
"repairing meters, and for tools, etc. As to the number of inspec-" 
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"tors required, we have sometimes morc, sometimes less. There" 
"are two men employed regularly to rcad meters. and during the" 
"busy season wc have two more 011 the same work. Then, there is" 
"a meter repair dcpartment, in c11arge of a regular' mechanic. The" 
"percentage of meters injured by frost is \'erY sm~lll ,md only" 
"occurs when proper precautions are not taken in setting. I ,. 
" wou lei recommend the introduction of the meter system in all " 
"cities, because the water supply is more or less limited every-" 
"where, and the use of meters, in my opinion, is the (lnly \\'<1)' to ., 
"check waste and keep the supply within proper boullds. I think" 
"the use of meters makes the \\'ater cheaper to consumers. It" 
"lessens extravagance while not aflecting the quantity needed f(lr ,. 
"necessary purposes. It affects the revenue hvorabl)" and we' 
"find, by statistics, that the usc of meters in the C1 ty tends to make ., 
" the consumption much less in proportion to population, than" 
"where none are used; proving,that it compels consumers who" 
"are obliged to pay for all they use to be more careful. The " 
"consumer pays li)r the meter. r consider the meter system as " 

". "tending to make a great saving of fLlel, wear and tear, etc, of''' 
" pumping machinery. \Vhen I statc that the meter makes the" 
"water cheaper to the COllsumer, 1 mean that it generally does to " 

"consumers whose iixture mte wC'uld exceed '$ I 4 or ::; I 5, ane!" 
"then the tendency of the cunSl1lllers is tu be more particular as"' 
"to the manner in which their fixtures arc set, Undoubtedly the" 
"revcnue, if collected at present fixture rates, would be greater" 
"than that cleri\'ed from the sale of water by measurement. The "' 
"increased expense, if the consumption of the city was twice as" 
"great as it is at present, as far as fuel is concerned, would be" 
"small in proportion to the increase of revenue; for in building" 
., the \,-orks an increase of consumption was cousidered for the" 
" future. This would not be the case, however, if much additional" 
" outlay Iw,d to be incurred for building Reservoirs, furnishing new" 
" Engines, etc., as the interest on this outhty would be probably" 
"more than enough to offset the increase of revenue, The \Vater" 
"Board employs permanently one collector and examiner or" 
"fixtures, with an assistant; they, with the aid of a clerk from the" 
,. office, read all the meters quarterly, which takes fi'Oln three to" 
" four weeks. These employes would be required if there were" 
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not any meters in usc. As to the difference in cost of water as .. 
. , supplied 1)), fixture rates and by meter, the following table will ,. 

sbo\l' : 

CO:'lIP;\I'(lS():\T OF ,\l\T()l'NTS PAIn BY l\IETER AND FIXTL'KE 

RATES, PROYIDENCE, lZ. I. 

~cJl:l'l) 

·~s ; S 
:: {I t,\n.:. \nL\ l' Pl'RPOSE OJ P x ;, ~ 
f,- i2~lCEi 

..::; ~ 'l)"""" ~ I 
1""'- 4-J d HI 

:\!\f()PKT rAn) PER YEAR. AFTER 

;-"IETER \Y AS ~;E'J' . 

.\--:-~,-\~~ -\~.-'I-\---C-r -~\,--- i \ 

_ ... _ --;~t-:"-1t.i'~~~I.L ~11L i_~ __ ':".~~et~~.i~:f.mt~; 
1395 D\\,cllin",;. 18 / 4; 1'17· 1878,'>1".26,1879 .......... '1::>1 3 .28 
gSGIJ\\cllill";" 1875! 13. I I [Annually since"l 10.00 

11501hycl1ings. . 118741 30. 18761 26.5°'1879 ........... 10.68 
~91·lJ\\l'llil1:.c'. . .. ; 18731 27. 18761 14.9I!1\1l other 1';ars .. 10.00 

12431)\\,011in:z,. . .,1875
1

' 19. I Annu,,111' smee .. 10.00 
!220 !J\\'c1Jin:.cs.. ... 11873, 50. 1876! 4°.°3:1879..... 27·95 
2oslhn,l1ings .' 1874i II. 1874' 24.8111879 ........... 10.00 
221 Dwdiin:.cs . 18751 21. 18781 11.1O:All other years .. 10.00 
227]I\\,c11in",.,. ..1873 1' 14. 18761 12.3o'All other ye"rs .. 10.00 
243 Il1,ciling,;. ..1 1872, 39· 18741 18.69 1879..... .... 1l·92 

Ihn·liin:.c,;. .. 11874i 12. IAnnually senee .. 10.00 
: 18731 36. 18771 176511S79 ... , ....... :. 12.24 

..... 118751 17· 1878 1 IS.49A11 othel )e"ts .. 10.00 
IS73 29· 1874! 1O.00,1S79 .. · II ·53 
1874, 16. IS75110.0011S79......... 14.64 

,187.'1 28. 18771 16.94,1879.......... 11.31 
•• ' i 18m 20. 18781 3°.°4 1879.......... 32 05 

Corners ..... ! 1875: 35 1877i 34.451879..... 25 64 ............. "I 18761 43· 18n 29.0611879.... 26.S3 
20971,larket amI Dwelling .. IS75' 22. 18781 IS.29 1879.... 10.00 

Ce.lul1ll'" ()ne elne! two shc", the greatest and least amounts thelt helVe heen 
paid since 111etCt·:-; ·were ;:-;et. 

"The aboyc dwellings are located in yarious portions of the city." 
"The department sets all meters. I have neyer heard that" 

., the meter system was, in any way, injurious to health, and this" 
"ille~l. \yhie]) 1 know has been ad\<anced by some, can be dis-" 
,. pmn;d by j;lcls. The class of diseases which have taken ]Jrom - " 
.. incllce since the introduction of water in cities, were almost" 
.. llnkncmll before that, showing that the excessive use of water" 
" has Lug-ely increased them. Under the old plan. where closets" 
., ,1Illi ccssjl()ois were located out of duors, and where the use of" 
., water lIas greatly contracted, owing to the trouble of obtaining" 
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"it, the mortality in cities from cliphtheria and kindred dbeases" 
"was very light. Now, it is a well-known frlct among' chemists" 
"that the excessive use of water procluces fermentation among" 
"those substances which are riepositeri in drains and Se\\Tfs." 
"and that if there is any direct relation between the diseases" 
"alluded to, and the gases evolved from this fermentation, they" 
"are responsible for the increased sickness and mortality; so" 
"that a limited use of water coulc! not materially alter the con-" 
"dition of things, seeing that the liberal supply used in cities" 
"when the diseases are prevalent, has no effect in checking them . ., 
"Besides, I think that as physicians are divided as to the cause of" 
"these diseases, the sewer gas theory is not deserving of any" 
" great attention. As to supplying a number of hmilies from one" 
"meter, we charge for the quantity used, irrespective of the" 
"number of consumers, and the landlord is responsible for the" 
"bill. If the tenant makes an arrangement to h'l\'e a meter put" 
"in, of course 'Ne hold him. If bills of any estate are not paid," 
"we shut off water without regard to owner. \Ve charge thirty" 
"cents per thousand gallons where tbe consumption through a" 
"single tap amounts annually to $300 or less. \Vhere the con-" 
., sumption exceeds in amount the sum of $300 annually, through" 
"a singl~ tap, a discount of twenty per cent. on the excess over" 
"$300 is allowed, ancl deducted from the amount due for the" 
" fourth quarter. But in no case where a meter is used is the" 
"annual charge less than $IO, which minimum cbarge is payable" 
" in advance. As to the cost of measured and unmeasured water," 
"the following figures will show: 

"Total receipts last year from water ......... , .. $229,55I.78" 
"\Vater at three cents per hundred gallons, by meter I I4,079. 28" 

" $II5,47 2 ·50" 

" About forty-five per cent. of services are metered. \Ve have" 
"about 4,375 meters in use. As to the number of those who" 
"change from fixture to meter rates, I may say, that the minimum" 
"annual charge when meters are set is $IO. Consumers, there-" 
"fore, do not generally apply meters unless the iixture rates" 
"exceed $ I 4 or $. I 5, as the interest on the outlay and the wear" 
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"and tear of the meters are considered. But the greater portion" 
"of the large domestic consumers have meters set when the water" 
"is first turned on. \Vhen meters are set on old services, it is" 
"owing to the addition of fixtures, which would increase the ,. 
"amount of the annual bill, if paid at fixture rates. I do not" 
"think the meter system causes any more conflict between the" 
"department and consumers than the regular rate system. It is," 
" on the whole, much more satisfactory to the consumers, as they" 
"know they are paying only for what water they use; and to the" 
"department, as it knows it is being paid for all leaks and waste" 
"on the premises. It is optional with the consumer whether to" 
"usc a meter or not; but it is in the power of the Board to set a" 
" meter whenever they desire. Of course they do this only where ,. 
"the consumption of water is in excess of what it should be, if" 
"paid for at tariff rates. Consumers are well pleased with the" 
" meter system. Sometimes parties find fault when they think" 
" they are paying more than they should. It is difficult to COI1-" 

"convince some people that water can be precisely measured: but 'J 

,. as we are satisfiecl by the most accurate tests that the meters " 
"adopted by this department register with perfect correctness," 
"there is only one conclusion: 'When a consumer thinks his" 
"meter is registering too much, on account of some defect, we" 
" remove and examine it at his expense." 

I am also indebted to Clinton D. Sellew, Esq., Secretary of the 
PrO\idence Board, for the following statistics, from which it will 
be seen how nearly parallel are the conditions of supply in both 
cities, and Ito\\' wielely dissimilar the results under the meter and 
assessment system: 

Total pumping gallons .... ' ... , 
Daily average .. , ..... . 
Miles of Pipe ... , , ...... , .... , 
Inhabitants per mile, ......... , 
Taps per mile ... , ............ , 
Daily average gallons per tap ... . 
Water rents income. , ......... . 

"City pays $50,000 per year for water. 

Providence. - I 880.~~~~ Newark. 

1,297,93 1,3 69 
3,54 6,260 

15510 
675 

61'["0-

370 fo 
$247,70 5. 06* 

3,365,489,444 
9,220,5 1 9 

136tH3 
1, 01 5 

81 T40 

83 1 

$ 184,746.16 
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]\T r. Sellew further says: "\Ve attribute the comparatively" 
"small consumption la.rgely to the fact that nearly one-h8lf of our" 
"supplies are through meters ... 

Comparison of the above daily m-erage. and the c(lnollmption per 
tap. makes any further comment unnecessary. 

How c.\]\; THIS DP;PAR'DIEXT BE ]\IADE :--;EU'-Sl'ST.\INI;\iC;; 

The first step toward this desirable result is indicated in the 
statistics given in regard to Providence. 

If" the consumption per tap can be cut dO\\n to 370 gallons, 
or allowing for the excess of manufacturing use to 500 gallons per 
tap. it would cut down the pumping at the present number of taps 
to about six millions per day, and the outlay of ahout ninety
thousand dollars, as before mentioned, would make the capacity 
good for 25 or 30 years. For this time the running expenses ought 
not to increase more than one per cent. per annum on the present 
outlay. and the difference in the ]Jumping expense would more 
than pay the maintenance and repairs of meters, * or the other 
expenses attending the meter sy"tem. 

The carrying into effect of the meter system, if adoptee!, could be 
done gradually, beginning with the factories and continuing until 
all places except dwellings were metered, t by which time the effect 
upon the income and consumption would determine the advisability 
of extending the system to dwellings. [t is pussible that it may 
dccrease the income to some extent. but the present rate of 
consumption will increase the expense and maintenance at the end 
of six years (when the next extension becomes necessary), at least 
.%30,000 per annum, and the bonded debt at least ~poo, 000. 

Whereas, by the adoption of the meter system, if a like result with 
Providencc could be obtained, I believe it would be possible to 
avoid increasing the debt and the correspondll1g cxpeme of main
tenance. The risk of increasll1g the deficiency by decreasing the 
income, is one that can be controlled by suspending the setting of 
meters at any time the loss is found to be too great; but I do not 

*The expense of rnaint.enance, repairs, and setting ll1eters, i~i given in the 
Providence rCjlort of 1880, as $12,692.13, which is paid by the consumer. 

r ~ow being done in l\'ew York city at the cxpense of the consumer. 



thinl, such a result is to be apprehended. Some decrease of income 
would be warranted, if by its means the increase in expense of 
.$30,000 annually is avoided. 

Assuming the present rate of increase in income to be $15,00C 
;tl1l1ually. and that the meter system depreciated the income ten 
per cent., and the time occupied five years, the increase in income 
;Jnl1uall}", by new taps, would then be $9,500 for five years, and 
$13,500 thereafter, making the Board self-sustaining in about eight 
years. 

But this would throw the entire expense of water supply on the 
consumer, a portion of which should be borne by the city at large. 

Providence Water Works (owned by the city) has I.137 fire 
hydrants, for which the city pays $30 each, annually, for fire 
purposes. 

For other public uses the amounts charged bring the cities' 
payment up to about $50,000 per annum. The city of Newark has 
the benefit of I, I40 fire hydrants, for which it pays the expense of 
repairs, amounting to about $500 per year. 

I would recommend that the city of Newark be charged such 
sum as you may deem proper for the use of each hydrant, and that 
tbey be kept in order at the expense of the Board. 

If it were fixed at $30 per hydrant it would increase the water 
rents by $34, zoo-it would not increase the amount to be raised 
by the city, but would put it on a proper footing, and reduce the 
deficiency to $60,000, to be met by increased income in about six 
years. 

This could be met at once if the Board possessed the right to 
levy a small benefit tax on improved property which does not take 
the water along the line of the mains. Such property is enhanced 
in value, and it would seem fair that it should bear its proportion 
of the expense; it would give the Board a permanent and increas
ing income, and relieve the tax levy of that amount. 

A more liberal policy in laying street mains would also increase 
the income. There are many thickly settled portions of the city 
which are not piped, and all that is needed to make it a paying 
investment to pipe them, is more stringent regulations in regard to 
petitions, so that each signer may be required to file his application 
lor a service pipe to the curb with the petition, and agree to pay a 



fixed sum from the time the water is turned on in the main until 
he commence, to use it. This would not be arbitrary, as it is 
entirely optional with him whether he signs the petition or not, 
while it would put a stop to the signing of petitions to oblige 
others, or to improve the property of those who do not take the 
water. 

It is true that extension of the mains would increase the con
sumption, but it would not proportionately increase the expenses. 

If the income under these conditions of extension is required to: 
equal such a per centage on the cost of the work as will pay the.: 
interest, and leave a per cent. of profit on the cost of supply, then,· 
up to a certain limit, there is no better investment of such capital: 
as can be spared for the purpose than extension of the street mains; 
and it will further aid in making the works self-sustaining. 

The income of the Board, exclusive of the special tax, and less 
expenses, pays .03-f106o per cent. on the debt, funded at an average 
of 6M per cent. 

I have refrained from any comment upon the losses on account: 
of the Mechanics' Bank failure, as they could not be adjusted in· 
the accounts of this year. 

The report of the members of the Inspection Board, auxilliary 
to the Boards of Jersey City and Newark, is annexed. 

Rather more than the usual number of statements accompany 
this report. I am desirous at all times to make them as full and 
detailed as possible, for your information. 

Very respectfully submitted, 

F. W. MEEKER, 

Secretary. 



FINANCIAL STATEMENTS. 
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OFFICE OF THE NEWARK AQUEDUCT BOARD, l 
N?vember 30th, 1881. ~. 

To certify that at the close of business this day, the undersigned 

made a personal examination of the cash, cash voucbers and 

securities of the Newark Aqueduct Board, and reconciled the 

balances as shown by the books of the Board. 

{
GEORGE D. RANDELL, 

FINANCE COMMITTEE: 

JAlYIES L. GURNEY. 
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TRIAL -BALANCE. 
YEAR ENDING NOVEMBER 30, 1881. 

'Elle;e~~iv~r~f t~e-~~:~-l:a~l~~'~~~r - $ 6 5 ~~-7-8, 67 . 

;:::; E;t~;, ;,; :' • • •••• • • . i ,!: E;' ~i 
:: ~::::::::::::::l ~:~~~:~: 

) ............ .. 
. ' h ........... .. 
.. '"" / ............. . 
" 8 ........... .. 

9 ........ ·· .. .. 
10 ............. . 

II ............. . 

.. 12 ............. . 

13· .......•..... 

14 ............. . 

,. 15 .... ·· ...... .. 
" 16 ............. . 
" 17 ............ .. 
" 18 ............. . 

" [9 .. ·· .... · .. ·· 
.. 20 ...... , ...... . 

" 21. ............ . 

., 22 ....... 0 •••••• 

" 23· ........••... 
.• 24 ............. . 

"25· .... · .. · .. · .. 

" 26 ............. . 

" 27· ............ . 
" 28 ••••••........ 

750 . 00 

[3,3 2 7. 00 

500. 00 

300. 00 

2,25 0 . 00 

3,760. 00 

10,456.36 
15,000.00 

2I,29I.OO 

LOO 

2,000.00 

6,000.00 I 
12,500. 00 

1.00 

500. 00 

100.00 

500. 00 

4,790 . 0 4 
500. 00 

4,880.00 

4,300. 00 

2,660.00 

62 5. 00 

3,550 . 00 



i 
Amount brought forward, 

Real Estate, NO.2 9 ............. . 

" 

" 

" 

" 
" 
" 
" 

" ., 

" 
" 

" 
" 
" 
" 
" 
" 

" " 

,. " 
" 

" " 

" 30 •...•.....•... 

"3 1 ............. . 

" 32 ••••••••••... 

., 33·········· .... 
" 34 ... ···.······· 
" 35· ............ . 
" 36 ............. . 
" 37· ............ . 
" 38 ............. . 

" 39············ .. 
" 40 ............. . 
" 4 I ............. . 
" 42 ............. . 
" 43· ............ . 
" 44 .. ········ ... . 
" 45· ............ . 
" 46 ............. . 
" 47· ............ . 
" 48 ............. . 

"49·········· ... . 
"50 ........... .. 
"51 ............ .. 
" 52. . . . . . . . .. . .. 
" 53· ............ . 
" 54 ............. . 
" 55· ............ . 
" 56 ............. . 
" 57· ............ . 
" 58 ............. . 
" 59· ............ . 
"60 ............. . 
" 61 ............. . 
" 62 ............. . 
" 63· ............ . 
" 64 . ............ . 

$230,5 21.00 
4,200.00 
9,196.00 
3,780.00 
9,380.00 
6,738.00 
9,000.00 

15,816.00 
1,201.00 

1.00 

1,400.00 
4,250.00 
5, 125. 00 

8,680.00 
1,200.00 
2,300.00 

15.375. 00 
1,500.00 

11, 81 4. 00 
4,247. 88 

100.00 
250.00 
600.00 

1,200.00 
1,800.00 

21,136. 2 7 
9,393. 89 
4,696.95 

II,883· 64 
1,693,9 2 

5,101. 69 
53 2.50 

11,113. 86 

45°. 00 
339. 00 
389.55 

8·°75·00 
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Amount brought forward, 
Pump main, NO.2 •••••• .......•. 

Street mains, stock and material. . . 
Bond and mortgage ............. . 
Street mains ................... . 
High service engine house ....... . 

No. I ....... . 

2 ...... . .. 

reserve pumps ...... . 
reservoir .... " ..... . 

Low service reservoirs ........... . 
Branch brook reservoirs .......... . 
Receiving reservoir, Belleville ...... 1 

Keeper's house, receiving reservoir, 
Belleville .................. . 

Pump main ................... . 
Supply main, No. I ............. . 

2 ............. . 

New supply survey .............. . 
River wall, dock and basins ....... . 
Belleville pump house ........... . 
Pumping engine, No. I, Belleville .. 

" 2, 

3, 
Engineers' and firemens' dwellings. 
Inventory-Belleville ............ . 

-Stable ............... . 
-Office ....... " ...... . 

Telegraph apparatus and line ..... . 
Insurance ..................... . 
Water meters ................... . 
Bills payable ................... . 
General interest acct. ............ . 
Loss and gain .................. . 
Belleville fuel account ........... . 
Coupon interest. ............... . 
Regio;tered bond interest .. . 

$4 24,4 81. 15 
41,968. 65 

5,06 I. 43 
9,800.00 

I, 150,592.29 
27,847·44 
21,407.40 
19,494.46 
13, 61 9. 26 

94,4 I 5·45 
297,082.30 
54,294 15 

133,645. 05 

3,19 2.60 
92,888.57 

153, I82.42 
80,7 14.68 

8,549. 03 
266, I 1 2. 99 

56.309.39 
55,909.73 
55,591.95 
78,9 18. 29 
22,696.5 2 
3, 063.78 
2,494. 00 
1,847·33 
1,240.00 

209.4 2 
160300.48 

36,806.14 
193,060.00 
30 ,740 . 00 

$; 1 00, 000. 00 
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Amount brought forward, $3,453,752.24 $IOJ,798.96 
Expense ........ , . .. . . . . .. . . . . . . 8,786.48 
Salaries. . . . . ... . . . . . . . . . . . . . . . . . 10,274.75 
Maintenance and repairs, telegraph. 338.46 
Belleville engine stores. . . . .. . . . . . . 1,444.85 

" Engineers' and firemens' 
wages .................... . 

High service fuel account ........ . 
U :Engine stores ....... . 

Engineers' & firemens'. 
wages .................... . 

Maintenance ................... . 
Repairs street mains ........ , ... . 

I , real estate................ 
,. 

" 
" 
" 
" 
" 
" 
" 

" 

" 

" 

" 

water meters ............. . 
High Service Reservoir .... . 

" " reserve pumps. 
" engine house .. 

Belleville pumping engines. 
pump house ..... 

engin's and firem's dwellings 
Receiving Reservoir ....... . 
Low Service Reservoir .... . 
Branch Brook 
tools and miscellaneous ... . 
hydrants ............... . 
supply main, No.2 ...... . 
pump main, NO.1 ...... . 
river wall, dock and basins .. 
keeper's house ............ . 
driven wells ............. . 

Collection account, miscellaneous 
water rents ................. . 

Hydrant account. .............. . 
Rents, real estate ................ . 
Coupon bonds .................. . 
Registered bonds ............... . 

10,764.69 
5,305·47 

604·9J 

4,282·79 
6,841.66 
1,259. 85 

220·59 
1,066.il 

18.15 
I 29. 4 1 

237. 24 
1,652·54 

I45· 92 
449.96 

25·35 
79· 25 

160.60 
21 9. 65 

16.88 
12.38 
70.47 

171.37 
588. 2 5 

$2,758,000.00 

482,000.00 
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Amount hrought forward. $3,526,2 zh. 20 $3,34 T. 798. 9(, 
ronpnm; payable.. ......... 3,640.00 
Water rents..................... 204,713.30 
Pcn:dties, fine:;, etc........ ...... 238.00 
:;en'ice account. ............ . 
Collection account. waLer rent. Oct.: 

adv ........................ j 
Coliectiol1 aCcollnt service:.; ........ . 
Mains of I8S!. .................. : 
Tax Receiver ................... j 
:;pecial tax ...................... , 

" arrear~.......... I 
Plumbers' drafts ................ . 
Drin!n IV ells .................. . 

27,3 21.2I 

1.875.4 6 
3,,)22. q 

20,848·39 

10,568.76 , 
Caissol1 Well.......... ......... 2,240 .30 

Sundry personal accuunl. . . . . . . . . . 5,69!. 90 

789. 19 

100 000 00 

')5. IO 

);'ational ::;tate Bank .............. ___ }.640.001_~ ___ _ 

$3,65 1,274.55 $3,65 1,274.55 
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STATEMENT A. 

CONSTRUCTION ACCUl'NTS. 

BELLEVTLLE-

Pnmp Honse .................... . 

Engineers' and Firemells' dwellings ....... . 

RiYer W8Jl, Dock and Basins ............. . 

H.eceiying Reservoir .................... . 

Keeper's Honse, receiving' reservoir ....... . 

Driven Wells ......................... . 

Caisson Well .......................... . 

Pumping 'Engine No. I ................. . 

2 ................ . 

3· ................ . 

Pump main No. I ..................... . 

2 ..............•....... 

NEWARK-

High Service Engine House .. . 

No. I ........... . 

2 .......... . 

Reserve Pumps ......... . 

j{eservoir ..... , ........... . 

Low Service Reservoir .......... . 

Branch Brook 

MAINS--

Supply main No. J ..................... . 

2 •••.. , .•...•...•.••... 

$5 6,30 9.39 

22,696.5 2 

266, 112.99 

133, 6·t 5· 05 

3,19 2. 60 

10,51\8.76 

2,24 0 .30 

55, 90 Y· 73 

55,591. 95 

78,9 18. 2 9 

92 ,888.57 

4 1,968.65 

27,847·44 

21,407.40 

19,494.46 

13, 61 9. 26 

94,4 1 5.45 

297,082.3° 

54~294.15 

153,182.4 2 

80,714. 68 

~treet mains ........................... 1,150,592.29 

0[1881 ..................... . 

Total. ............... $2,7.36,614.79 



35 

STATEMENT B. 

lZEAL ESTATE. 

Real Est8tc, ::\0. [. 

3· ..... 
-1 .. 

h . .. 

7· ..... 
;3. 

9······· ............ . 
10 ...... . 

I r ... . 

12 ..... . 

I). 

14. 

J 5 ... 
r6 
17 .. 
18 .. 
1 I} •..•.•.... 

20 .. 

2 I .... 

22 ..... . 

23· ..... 
24· ... 

25· 
26 ..... 
27· .............. . 
28 .............. ' ....... , .. . 
2<) ...•.. 

3:: . 
31 . 

$26.9 64. l5 
,S, 346. OU 

().87S· 00 

ct, 170 .50 

'75 0 . i)() 

13, 327. ~J0 
sec:. Ot) 

3('0.oU 

2.25 0 . 00 

3,760. 00 

lO,45 6·3() 

15,000. au 
2 1,291. 00 

I.OU 

2.000.00 

6,000.00 

12,50 '].00 

1.00 

500. oU 

[00.00 

500. 00 

-L 790 . 04 

500. 00 

4.88::l .. .JC) 

4,300. 00 

2.66'].00 

62 5. 00 

3.550 . 00 

4,200.00 

9,196.00 

3,780. 00 



Real Estate :\(). 
,\lllo11nl bn)u.l!;llt f'»)'waI'd ..... . 

32 ...... . 

:;3· ..... . 
34 ...... . 

35···· """' ... , 
3G ..................... . 

37···················· . 
38 .. .... . 
3<)· ..... . 
·10 ... . 

.J-! .. 

-1-2 

43· 
44.····· 

45· .. 

46 .... 
47· . . ............ . 
48 .. ' ............ ' ........ . 

49· ......................... . 
50 ......... , .... , ..... . 

51 ... 

52 . .. . 
53· .. . 
5~ . .. .... 
)). 

57· .. 
s ~ ........................ -.. 
5<) ............... , ....... .. 
60 ......................... . 

(ll. . . . . . . ............ . 

62 .... 

(J 3" . 
6·1 ........... . 

$174,073. 0 5 
9,3 80. 00 

6,738.00 

9,000.00 

15,810.00 

1,201.00 

l. 00 

1.400.00 

4,25000 

), 12 5. 0 0 

S.08000 

1,200.00 

2,3 00. 00 

f 5.375.00 
1,500. 00 

11.814.00 

4,247. 88 
100.00 

25°00 

cJOooo 

1,200.00 

1,800.00 

21,13 6. 2 7 
9,393· 89 

4,096.95 

II, H83· 64 
1,693.9 2 

5,101. 69 

53 2 .5 0 

I I, 113.86 

45 0 ,00 

339. 00 

389.55 
8,075. 00 

$35 0 ,857. 20 



37 

STATEMENT C. 

~T()CK, ~L\TERJALS, .\~ll ()THER I'R()PElZTY ()F THE BOARIJ. 

Invent()r\' 0.'(\. 1 --Street mains, stock anel material. . .. $5,06 I.-u 
.. 2-Stock, furniture, &c., at Belleville 

and High Service Pumping Stat'n 3,003.71) 

3--Stock and stable property. 2,49+0:) 

~--·-Off1ce furniture and fittings.. 1.847.33 

., 5-Telephone lines and properties.... 1,240.':0 

f)-Bclleville fuel a1ld stures on hand, 

]'\ov. 30th ........... , . . .. . .. 16,361.07 

.. 7---1'1. S. fucl anel stores un hand Nov. 

30th ..... " .............. . ! 16.63 

. , ,8 .. ·· Sen'ice stock and material on hand 

Nov. 30th................. 189.01 

-\Yater meters set and on hand..... 16,3°0.48 

-Hydrants on hand Nov. 30th.... . . 140.0!j 

·--New supply survey. . . . . . . . . . . . . . 8,549,03 

--Mortgages.. .. .. . . .... .. ..... 9,800.00 

-Advances un High Service fuel of 

1882 ..... - ... - " ... -" . .. .. 259.43 



STATEMENT D. 

ANTICIPATED ASSETS. 

DEBTS DUE TO THE BOARD :-

Balance due Nov. 30th, miscellaneous water rents .... $17,095.93 

" " " 

" 

Oct. advance " 27,321. 2 I 

account tax levy, 1881..... .. 26,848.39 

" special tax arrears. . . . . . . . . . . . . . . .. " 

" uncollected service charges ........... . 

" rents of real estate ................. . 

" from sundry personal accounts ..... . 

The receiver of the Mechanics' National Bank, Dr ... . 

42 ,940. 13 

1,875.46 

70 . 00 

5,691. 96 

65,878.67 



39 

STATEMENT E. 

:vfATJ'iTEKANCE ;\1'{1) REPAIRS OF WORK. 

J\hintenace, cafe 0[' res(;[voir,;, purity of water, &c. . .. $0,841. of, 
Repairs. street mains, stop cocb, &c. . . . . . . . 1.259. 8 S 

real estate ...... . 

water meters, including setting ..... . 

high service reservoir ............. . 

high service reserve pumps ........ . 

high service pump bouoe ...... , .......... , 

Heliclille pumping engines ... , ......... . 

pump house. . ................ . 

engineers' and firemens' dwellings ......... . 

receiving 1 eservoir . , . , 

luw service reservoir ..... " ...... " 

branch bruok reservoir, .............. ,' 

tools and miscellaneous .......... , ...... , , 

supply main, 1\0, 2 .................... . 

pump m~till. No. 1 ..................... .. 

river we,ll, d()ck and basins ............... . 

keejler's honse. receiving reservoir ......... . 

d riven wells ....... ' ........... , ........ . 

of 1 % on costs of works. 

220·5 q 

1.060.1 T 

18. I 0; 

I Zlj. 4 I 

2.3 7. 2 4 

1,65 2 .54 

145· 92 

449,96 

25· 35 

79· 25 
.60,6e 

2 I 9. 0 S 

r6,88 

12. 

'-71.37 

588. 2 5 



STATEMENT F. 

HTGH SEHVTCE PU~1PTNG. 

FUEL-

I)I)0i'o tons, average $5.04,%( ..................... . 

Engine stores. . . . .. ...... . ................... . 

Engineers' and Fircrnens' wages 

STATEMENT G. 

RFLLEVTLLF PllMPING. 

rUEL-

Coal--4, 5222\ tons @ $4.58% .................. . 

$4,99I.57 

54 2.75 

4,282·79 

Wood-Eight cords. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47.22 

Engine stores. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . r, 353· 95 

Engineers' and Firernens' wages.. . . . . . . . . . . . . . . . . .. ro, 764. 61) 



STATEMENT H. 

GENERAL ACCOUNT OF THE NEWARK AQUEDUCT BOARD, YEAR ENDING NOV. 30, 1881. 

~! 
j ~ 'I 

~ ~ ~ I III if, r 
~ ~ I 

cr.1 
--I-----~----~--- ~--~.-.-~-.- . ----~-----.. 

ICash ............. ' ... " .. . 
.Coupon trust fund, National State Bank .. 
I 

A iConstruction accounts .. 
B iReal estate .. 

C iStock, materials and other property ..... . 
D IAnticipated assets, (debts due the Board .. 

iCoupon bonds ............. . 
I Registered bonds ..... . 
I 
IBills payable ............. . 
iCoupons payable ......... . 
'Plumbers' drafts, (outstanding) .. 

E I:\Iaintenance and repairs works . 
F ,High service pumping ..... . 
G iBelleville pumping .... . 

Expense account ....... . 
Salaries ..... , . . . . . . , .......... . 
:'IIaintenance & repairs telephone line, etc. 

II~suranc~ ......... " ................ . 
General 1l1terest ..................... . 
(Coupon bonds ............... . 
IRegistered interest bonds. . . .. . .. . .... . 
, 

'\Vater rents ............. . 
Penal ties, fines, etc ................... . 
House rents and miscellaneous gains, 

(balance loss and gain) ........... . 
Service account, gains ............... . 
Special tax account ................. . , 

Gain ................. . 

INCOME. 
RUNNING Ii 

EXPEN:~S_. _I 
I 

$1 3,3 65. 6)\ 
9, 81 7. 11 

32.654.611 
$18,597· 47! 
IO,274·75 

338,4 6 

I 209.4 2 

I 21 5,89 

I
I 193,060.00 

30,740.00 

$204,7 1 3.30 1 

I 

238.001 

1,798. 96 1 

789, 19i 

ASSETS. 

, 

$7,745· 28 1 

3,640.00! 
2,73 6, 61 4.79' 

3-0 8 -~ 201 
) , ) /. I 

65·4 22. 1 9! 
18 7.7 21.75' 

LIABILITIES. 

$2,75 8,000.00 
4 82,000.00 
100,000.00 

3,640.00 

95· IO 

100,000.001' , 

$299,273·34 1$3,J43,735· IO 
8,266.111 Surplus. . . 8,266.11 

--. 1--. _.- - - ,_ .. - .-.. - _ ~ ____ ._ 
I . I $307,539.45: $307,539.451$3,352,00I.21 $3,35 2,001.21 
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SINKING FUND STATEMENT. 

CASH. 

Balance November 30th, 1880 ..... . 

Annual payment city for 1880 .... . 

From interest on investments ..... . 

" temporary loans paid in .... . 

Disbursed on temporary loans ..... . 

On deposit in Mechanics' Bank ... . 

Balance November 30th, 1881 ..... . 

LEDGER. 

Sinking fund account ........... . 

City of Newark ................. . 

Bond account .................. . 

Receiver of the Mechanics' Bank* .. 

DR. i 
$54,7 14. 43 1 

3,500.001 

9,239· 73 

60,000.00: 

_. 

$ 12 7,454. 16 : 

$3,500.00 

106,000.00 

65,494. 16 

CR. 

$60,000.00 

65,494. 16 

1.960.00 

$ 12 7,454. 16 

Cash................... . ..... _ 1,960.001 

~~ ___________ _ ___________ ~~2.±~D6, 954. 16 

• Amount on deposit in the Mechanics' National Bank at time of failure. 



STATEMENT J. 

SINKING FUND STATEMENT FROl\I 1860 TO 1880. 

I ~ H" I . I 8 .S 1 I U <;; I I -i~ ~ E -.: I ReceIpts ~ '"d Total Re- 1< ~ I Total Amt Cash BalaIlcc 
oi 'C " 8 U ~'@ Loans I 1"3 111 INVESTMENTS DURING Total Amt. 
~ ! g.;::s 0 § : from Interestl ~ ~ .. I ceipts of the: ~ ,.5 i TC' r of Fund Nov 30th of 

>< I a 8 U ,0 jfrom Invest- p.. fl PaId m. 'I 1.5 '"9: TH£.. "\ EAR. of Fnnn 
10.,(8 ]' U I I a 53 Year. ;::; ~ I Invested. each year. 
1«: -" I ments. ! if) >" I I ~ to I --,----1-----'----1----:----- --:------------ -:---- ---- -- --- ------

1861i $3,500\ [ ..... " .1

1

", ..... : 3,5°0.00, .... !Volunteer Aid Bond, city $3,5°°i $ 3,500 ..... " ... s 3,500.00 

1862i 3,5001 $ 265.41 '........ ........ 3,765-41: .... i ............................ 1 3,500 ~3,765.41 7,265.41 
I I I : i ! 

86 . i 6 ! ~ I 6 : [Volunteer Aid Bonn .. ,. 4,0001 
1 3! 3,5001 5 0.001 ,,9,000:....... 11,0 0.00,' ... 'N. C. 'Valer Board ..... 12,500: 20,000 20,32 5.4' 

I i I I 
18641 3,500; 1,360.0°: ....... '1" 4,860.00: $40 ,Newark City Water Bd's, 1,5°°1 21,500 3,645.41' 25,145·4' 

II I: i I 
; ,I : N. C. Waler B ........ 6,000, 3,517.91: 

1865: 3,500:, 1,572.50' 6,0001........ 11,°72 .50 ., ... :T'einporary, City .... , ." 3,500: 32,'70°: 36,217,91 
I I ,Temporary No A. B ... 1,7ooi 

I I 
1866i 3,5°0; 1,538.29 ....... , $7,000 

I I . : 
1867i 3,5001 2,562 .5°:' . .... . ·1· 

I I 
186811 3,500; 

i 
1869' 3,5°0 ] 

1,870 . 0°: ........ [ ....... . 

1,870.00' ........ 1 ....... . 

2 8 2: iTemporary, City ....... . 
1 ,03 . 9

1
,,, ·IN. A. B ............ .. 
, I 

6,062.50! .... ,Temporary, N. A. B. 
, ! 

5,370.00! .... i ....... . 
I I 

5,37°.001 .... 1 ....... . 

3,5001 
8,2001 

43, 815 

43, 81 5 

43, 815 

4 1,250.20 

8,873- 70i 52,688.70 
i 

14,243· 701 58,058.70 



1875 

1876 

11>771 

18781 

1880 

I 
$3,5°°( 

3,5001 , 

, 
3,500: 

3,50o! 
; 
; 

3,5°°1 
I 

3,5001 

1 

3,5°°1 

3,500 
i 

3,5°0: 

3,5oo j 

i 

SINKING FUND STATEMENT FROM 1860 TO 1880.-CONTINUED. 

$ 122.5°1 ................ j $ 3,622.501 .. ' .. \ ............................ 1 

i I I ! 

3,962.5°,. . .. . . 20,0001 27,462.5°: .... ,Newark City \Vater Bel's 40,00°: 

3,285.00
1
,1

1

, .... : .. 1 8 : . 3,5001 10,2 5.ooi.. " . . . . .. .. . .. . .. . ......... . 
. , 

3,162.501,........ 6,662.50[ .... 1 ............................ 1 

I I I 

I i' : 3,040.00 . . . . . . . . 6,540.oo i· ... ! .........•.............•.... ! 
. . I! : 

3,040.00!. . . . . . .. . ...... i 6,540.°°1' ... i' ...........................• 
15,232-441. . . . . . . . 56,3151 75,047.44: .... iNewark City Water Bel's 56,oooi 

: i : I 

9,53°.00:.. . .. .. . 13,030.0°: .... ;Newark C. \V. Reg.Btl's 5o,000i 
1 I 1 j 

8,231.89:.. . ... . . 27,000: 38,731.891 .... :Temp. Loan, City .... , 23,0001 
I iii I 

8,287.81[. . . . . . . . 35,000, 46,787. 81 [ ... ·ITemp. Loan, City ..... 7°,0°°1 
! I I: I 

9,761.99i·_·_· ._._._.-'-_8_7_,~:I~_,7_61.09i·~~·{~~~~~~t~ .. ~~.~~:_~~_~~~~' 

1 : 

$43,815: 17,866.20; ';61,681.20 

63, 81 51 $ 5,328.7°1 69,143·7° 
! 

60,3 151 15,613,7°' 75,928.7° , , 

60,315: 22,276.20i 82,59I.20 

60,3 15; 
I 

60,3 151 
I 

60,0°°1 
I 

lIO,oooi 

106,000i 

141,0001 
I 

ro6,oool 
! 

28,816.20[ 89,131.20 
i 

350356.2°1 95,671.20 

540403.64! 114,40 3.64 

17,433.64: 1270433. 64 
! 

33, 165.53 139, 165.53 
i 

9,953.341 15°,953·34 
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WATER RENTS 
STATEMENTS OF J\CCOUNT. 

MISCELLANEOUS \VATER REXTS.~COLLECTION ACCOUXT. 

Balance arrears of previous collections 
Balance arrears of April, 188o, colrn I 

Balance arrears of Oct., 188o, coll'n 
Balance arrears of April, 1881, coll'n· 
Measured water, net charges, 1881 .. 
Sprinkling carts ..................• 
Building purpose. .. . ........... ' 
Special contracts. . .. .. . . . . . .. .. 
Special charges, filling cisterns, &c .. 
Fractional charges .............. . 
Public schools (back water rents) .. . 
Refunded duplicate payments ..... . 
Transferred credits .............. . 
Ice cutting .................... . 
Cash ......................... . 
Deductions .................... . 
Transferred credits .............. . 
Overcharges. . . . . .. . ........... . 
Balance ....................... . 

DR. 

$ 14, 004. 43i 
1.926.331 

i 
I,7 2 !.55: 
1,820.3 8] 

36,66I.~81 
3,434· )0, 
I,855. 02 ! 

575· 65! 
570 . 62 ! 

55 2 .3 1 : 

47I.7 5i 
8·°°1 
5· 2 I i 

3°0.°°1 
I 

I 

CR. 

$4 2 ,299. 1 7 
4,47°.98 

28.67 
12.3 8 

Q,095· 93 

$63,9°7. 1 3 

April, 188 I. ADVANCE \VATER REXTs. ~COr.LECTION AccoUXT. 

Assessed charges ................ . 
Refunded duplicate payments ..... . 
Transferred credits ............... ' 
Cash ............... , ......... . 
Deductions ..................... . 
Discounts ..................... . 
Transferred charges. . . .. . . . . . . ... . 
Balance. . .. . .......... . 

DR. 

$9 2 ,35I.45 
28. I I I 
16.67, 

~~~----.. --~ : 
$9 2,396. 23 

CR. 

$79,735.4 2 

8,574. 82 
2,260.61 

5. 00 

1,820.38 
--~--

$9 2,396. 23 
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Oct., 1881. AnvANcK \V,\TER REXTS.-COLI.ECTIO:.1 ACCOl'NT. 

;\ ssessect ckHges ....... . 
Cash ....... . 
Discounts .. . 
Deductions .. . 

Balance due. 

DR. 

S9 I ,()()3.6I 

CR. 

$5 8,144.35 
2,243.40 

3,984.65 
27,3 2 1.21 

ADVAKCE \VATER REKTS, OCTOBER, 1880. 

BROl.·GHT I"ROJ\! 188o. 

Balance due November 30th, 188o. 
Added assessed charges .......... . 
Refunded duplicate & overpayments 
Transferred crecLts ............... ' 

Cash ......................... . 
Deductions ...... , .... , ........ . 
Overcharges ................... . 
Balance. . . . ... , ........ . 

DR. 

$29,447- 02 

1,347- 25i 
52 ,02; , 
12.5°; 

R ECAPITCLATI OK 

CR. 

$25,5 83. 84 

3,5 22 . 67 

30.73 
I,7 2 I.55 

I DR. CR. 
Balance Nov, 30. of Oct. 1880. acct.' $29,447.02' 
Balance Nov. 30, 1880, of miscella-'I' ! 

neous water rents. .. ........ 15,93°.76' 
Assessed charges oj' 188 I. . . .. .... I8S, 392, 3 I: 
Miscellaneous charges of 1881 ..... : 44,421.23i 

Balance of cross entries, Dr. . .. . . . . 45,731 

Cash. . . . . . . . . . . . . . . .. . . . . . . . . . . I $2°5,762.78 
Deductions ..................... , I 20,553. 12 
Discounts ...................... ' 4,504. 01 

Balance due l'\ovember 30th, 1881 .. _._~ ____ ~ __ I ~,4I7. 14 

$275,237.°5: $275,237. 0 5 



DETAILS OF FUEL ACCOUKTS. 

BELLEVILLE. 

DR. 

Balance coal on hand December I, 
1880, cost of handling included .. 2,815 tons 6 cwt., (I/'; 4-43'iJifC. 512,492 .54 

Purchaser1 ill 1881 : 

Trial coal ...... '. . . . . . . . . . . . 965 tons .......... . 
Contract delivery to Nov. 30, 1881 4,273 tons 16 cwt. .. 

Total coal of ISS[ ....... ' ....... 5,238 tOllS 16 cwt., @ $4-4If,C. 23,145.5 2 

Cost of handling 5,238.16 tons, ill-
cluding new hoisting engine, 
and demurrage on account of 

R I 1 3'74.76 breaking down of engine, &c .. , ...... " ........... 26 1 (fc., ' 
Wood on hand Dec. I, [880 .. " .. IYz cords ... '" ........... 1 8.62 
Wooel purchased ......... ' ....... 7 .. ....... . ... ___ ~~~ 

------------- I $37,~6J __ 04 

Total coal for pu~:~ing, IS81: 1'-' .... _. 
2, 81 5.06 tons, (a> $4-43,[1oc ...... i 'I 

1,706.18 "4.68T'oc" .... 14,522·fo-t's.Av'gcost,S4.58;l£ $20,48S·75 
Reservoirs ..................... 1 50 4.58;l£! 25 6,90 
\Vood user!." .... "..... . .... ,S cords ..... i _ 47. 22 

Balance on hand Nr:~. ~~: ;~~~.":: IYz cord ....... ' .. ,I 10'26~:~ 
,------- 1------
, I ~2.'063.~~ 

HIGH SERVICE. I 
DR. I I 

Balance coal on hand Nov. 30, 1880i 73 tons,@$4.30, ...... I,$313.95 
Purchas~cl, including tritnming and II 

handlmg ...... " .............. ,935 5· 1Q-1Jll· •. '1' 4,769. 65 
Paid arl\'ance cartage on coal de- i 

livered on ac. ISS
c

2 supply ...... ! 259-43 

CR. 

Coal for pumping, IS81 : 

73 • tons, @ $4.3° ... $ 313.95j • 
917:i'o 5· lOr(f 4,677·6z'99ot'1) t's. Av'g cost, 1/5.04,\(1 

Charged reservoir maintenance ... 'II 7'2\"'''' 
Ii.. I 

$4,991.57 
37,56 

54·47 ~:~:~~:' ~d'v'a~c'e' 'ch~~~~~' ~~. ~~~il I~ 0' 'i
l supply for 1882,.,.1 259.43 

I --
$5,343.°3 



47 

DETAILED RECEIPTS AND EXPENDITURES 
FOR YEAR ENDING NOV. 30th, 1881. 

RECEIPTS. 

~!;:rc;e:; ~~I~~~~:Vs·. ~o~~,. 1.~8:·. ;: : : : : ·-12~5' 762. 79 

Tax Receiver account of tax levy, 1880 ... 1 23,631.26 
" " " "" 1881 ... i 73,151.61 

Temporary loans. . . . . .. . ............ 1210,000.00 
Belleville Township account of contract ... ' 1,500.001 
F. Young, on account of mortgage ....... 1

1 
50.001 

City of Newark, for hydrants. . . . . . . . . . . . 550.001 
" "" repairing hydrants ... i 269.001 

Service collection ....................... 1 9,902.671 
Sales on service account. ............... '1 125.521 
Rent of real estate. . . . . . . . . . . . . . . . . . . . . 988.00, 
Interest on bond and mortgage......... .. 727.68: 
Sale of oil barrels and old pipe, &c.. .... 18.30' j 

Penalties and fines, . . . .. . . . . . . . . . . . . . . . . 238.00 ,I 

Sundry personal accounts ............... '1, 2,222.~ 

.~ ___ .. ___ ._ ..... _______ .... ____ ....... ______ .. ~ .~~_. __ ~:2Ll1Z.Jh2'338.29 
EXPENDITURES. 

---~----~-

Real estate, No. I, general improvements. 1 14. 16 -----1------·-

Laying sewer pipe from office to Cedar-st. 212.86 I 
Grading and improvement Plot 4 .. $10.50 

" " " " 13 ·· 6.00 1 
" " " " 14·· 683.88 1 

Taxes paid on real estate "64 .. 1,136.36 1,836.74 I $2,063.76 
-:-..::===--=-=-=~~ ~--=:::-=.::::::.:...=. :-::.-=---==~-==--=--=-=--==----.::::::=.-=-=:::::.=.:::=~~.:::::::..::..-===-...=-::=-.:==~ 

CONSTR UCTION. 

STREET MAINS. 

Cash expenditures laying street mains, 1881 
CAISSON WELL. 

Caisson well ............. '" .......... . 
Extra rock work-contract providing extra 

allowance in case rock was encountered 

HIGH SERVICE PUMP, NO.2. 

Payments on account of contract for H. S. 
pump, NO.2 ....................... . 

, 

$2,000.00 

I, 742. 6J 

I 
24°·3C 2,240.3°1 

15.000.00 
1---1---

: $15,000.00 $3,982,99' $2,063.76 
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DETAILED RECEIPTS AND EXPENDTTl:RES.-CONTI~UED. 

Amount brou~ht for~~:~d~~~::.:~I· $3,982'901 ~2,063.76 
REPArR[~G F()l~~DATIO~T. 

Castinp .. 
Mason material. 

work ... 
Iron ..... " ... 
Lumber .............................. . 
Other supplies ......................... . 
Setting. . . . . . . . . . ...... , ' ......... . 
I.abor ........................ . 

PlT ::\1P ::\L\l~, ~O. 2. 

Payments on contract, (Ii). $6. IS per foot. 
\faking connections at Gate l-Inusc ,vlth 

24-inch lTwin connecting whh influent 
pipe, at rec.;cfvoir, connecting waste pipe, 
disconnecting- 1\:0. 3 fro111 old, and con
necting- with new Inain, V- l1ranches, 
setting gales, etc. All done by the 
Hoanl, in addition to the work of the 
('011 tractors , ................. ........ . 

Castings for stand pipe ................. . 
Cartage on castings.. . .......... . 

Cement. ............................. . 
Lnmber ........... . 
Rlock and wedges .................... . 
Other supplies ........................ . 
Machine work.. . . . .. . .... . 
Expense, hundling ......... . 
Screen tower ........................ . 
Gates ... . 

Engineering antl survey ................ . 
Right of way.. . ..................... . 
Recording deed. . . . . . . . . . . . .. . ....... . 
Material furnished ......... , ........... . 
Lahor ............................... . 

,'!'REET ~[A[;\[ STOCK AI'iD MATERIAl.. 

12.00 

3.81 
47.5 2 

.56 
30 .00 

50 5. 62 

30 .351 
12.00 

3·75 
5. 64 

23.9 1 

37.06 
32 .5 1 

J66·5 2 

557. 0 91 
1,608.00

1 782 .48 
825.75 

2.30 , 

17I.3z' 
2,89 2 .00 

Iron pipe, 3 inch. . . . . .. ... . . . . . . . . . . . . . 279.19 
4 .......... , . . . . . . ... . .. 946'33, 

16,o8,.83! 
. ! 

34,805.73', 

7,150 . 68 

~ :::: : . :: : : ::: ::: : : : : . I, I~~:~!I 
10 .. , . . . . . . . . . . . . . . . . . ... 52.631 2,496.0 4, 

I~-·---i--·-----I--·-· 
I I $64,52I.27 2,063.76 



49 

DET/\ILETl RECEIPTS A"D EXPENDnYRES.-CO;\ITlNUED. 

Amount hrought [orwanl~: 

i Stop." 4 inch ..... . 
6 

" IO 

6-inch YaIYe' ..... . 

Pig lead ..... . . . ••••• , "'j 

S1eev(':-i, ..... . 

Spec1~l ca:--ting-s ... 

J JI{1\'E;o.. \VELL .-\C(,( I h'\l T. 

13n1allce of c"-penditure:-; in putting down 

40 weils. Expended ill 1880, ~4,371.OI i 
Dr;\ en \\'ells .............. ' 

Point~. . ....... . 
Derrick, lal)or ,mc] handling .. . ....... : I 
Carting SlOpS. . . . . . . . . . . . . . . .. . ....... I 

Orrr wing .............................. ! 
Steel. .. .............. . ........ . 
Tubing and fittjn~ .......... . 
Special c:1sting-s ... . 
\\'ire cloth ....... . 

Blocking for wens .... . 
[,umber .. 

Uelleral supplies ...................... . 
Tools ...................... . 
:\'[ason \vork ........................... I 

E".p_ensc.:.:...:..:.:...:_._._: .................. ! 

; I 

! $64,5 2I · 2 7 

154.56 

66. 24i 
4 1.SO: 

557 ·9°i 
598.82 1 

273·95; 
15.001' 
20.00. 

14. 16 
12.48, 

I13.931 

6.3 2 ' 

2.s01 
I03.~81 
28.00: 

I 
11.99' 
22-40! 

33. 12 

7I1 ·74 
34. 06 

254. 18 

~~'L 1,838'92i 67,655.89 

MAINTENANCE OF WORKS. 

GE:\ERAL :\1AI,\TENA:\CE. 

Care of property, etc ................. . 
~rAl:\TI(!'A"CE OF RESERVOIRS. 

relY of \Vatchlnen, gardeners, keepers, etc.: 
General1ITlproven1ents ................. I 

Cardencr~' expenses .................. . 

:-;elling flowers. . . . . . . . . . . ......... . 
Fuel ................................. . 
T .31nps for water g-auges .... , ........... . 
rl'ouls .............................. . 

RECl:LATT()~ OF S{JI'PLY. 

One Io-in Y:lh-e to regulate pres.:iure .... . 
Co:-;l of :::eltinf, ,":(lrne 

i 

I 
2,7 1 7. 62 

77. 65 
6.89 1 

22.00~ 

28.5 0 

28,751 

1~.40! 

.35.501 

30·~7 
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DETAILED RECEIPTS AND EXPENDITURES.-CONTINUED. 

Amount brought forward, 

PURITY OF WATER. 

Inspection-Patrol expenses ............. . 
-Board " ............. . 

General expense ........... , . . . .. . ... . 
Analysis of water. .................... . 
Jars for analyzing ..................... . 
Machine work ................... , .... . 
Supplies, ............................. . 
Pumping out Basins ................... . 
Hose used. . . . .. .......,... . ........ . 
Gate between river and basin ........... . 
\Vire cloth screen ..................... ' 
Boat ............................... , .. 
Raft. ........................... , .... . 
Superintendence of pumping. . . . .. . .... . 
Labor, drawing hydrants and purifying 

water ...................... ' . 

REPAIRS OF STREET MAINS. 

Labor ........................... , .... . 
Plumbing .................. , .......... . 
Paint. ... , ............................ . 
Coke ..................... , ........... . 
Clay ................................. . 
Supplies .............................. . 
Labor charged to Sundry Personal Ac-

counts for services rendered .......... . 
Re-connecting frozen mains ............ . 
Repairing stop cocks ........ , .......... . 
Repairing valves ................... , .. . 

leaks, ..... " ..... , ......... :, 
Material for repairs, .. , ... , ........ , ... . 
Lumber [or stop boxes ... , .... , ........ . 
Wood ...... " ........... " ...... " .. . 
General repairs. . . . .. . ................ . 

REPAIRS OF REAL ESTATE. 

General repairs. . . . . . . . . . .. . .......... . 
Plumbing ... , ..... ' ................... . 
Glass for tenements .... '" ...... , ... , , .. 

$137·45 
28·54 
10.61 

69·44 
5.70 

3. 14 
56.15 
20.66 

212.50 

173.92 
12.92 
10.00 

1.83 
25.00 

735.41 

779.80 

5·75 
8.25 
6-40 

.50 

67025 

795. 14 
63.69 
66.41 

.70 

3.2 5 
21.91 

48. II 

30 .75 
20.88 

2.5 2 

53. 22 

11.35 
_______ , ___ 1 ____ -

$67.0 9 $8,457.561 $~,719·65 
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DETAILED RECEIPTS AND EXPENDITURES.-CONTINUED. 

Amount brought forward, 

Lumber .............................. . 
Supplies .............................. . 
Repairs at office .......... '" .......... . 
Carpenter arid mason work .............. . 

REPAIRS ENGINEERS' AND FIREMENS' 

DWELLINGS. 

Plumber work ........................ . 
Paint. ................................ . 
Glass .............................. . 
Material for repairs .................... . 
Paper hanging ........................ . 
Repairs .............................. . 
Carpenter and mason work ............. . 

REPAIRS OF KEEPER'S HOUSE. 

New pump ............... , .......... .. 
Material for repairs .................... . 
Painting ......... " .................. . 
Lumber .............................. . 
Hardware ............................ . 
Carpenter work on house and barn ..••... 

REPAIRS OF WATER METERS. 

General repairs.. . ................... . 
New diaL ............................ . 
Machine work ........................ . 
Freight. ............................. . 

SETTING METERS. 

10.05 
4.30 

53. 11 

92 .75 

58.57 
13.36 
9.50 

47.5 1 

12.84 

8·53 
318.45 

27.25 
2.61 

64·97 
13.28 
4.66 

58.60 

200.30 

5.00 

116·04 
9.98 

Supplies ............... '" . . . . . . . . . . . . . 6.21 
Tools for meters............. ....... .... 9.58 
Special castings ....................... . 
Lumber for boxes .. , .................. . 
Connecting and plumbing ... : .......... . 
Labor ................................ . 

REPAIRS OF HIGH SERVICE PUMP. 

Machine work ........................ . 
General repairs ...................... .. 
Valves ............................... . 
Oil cups .............................. . 

137. 10 
54.36 

291.3 1 

227·59 1,057.47 

13. 17 
28.10 
37.80 

2.24 
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DETAILED RECEIPTS AND EXPENDITURES.-CONTINUED. 

Amount brought forward, 

Supplies ............................. . 
Repair of donkey pump ................ . 
Carpenter work ....................... . 

REPAIRS OF BELLEVILLE PUMP.' 

Repairiug boilers.. .. .. .... ...... .. .. .. 
New piston body ..................... .. 
Tubing NO.3 boiler............... . .. . 

" 1 

Valves ..........•..................... 
New air chamber ...................... . 

grate bars ....................... . 
New steam trap ....................... . 
Gauge cock .......................... . 
Pipe for pump ................. . 
Hardware ............................ . 
Lumber ............................. . 
Supplies and general repairs ............ . 
Lumber and Iron for well hole .......... . 
Lagging ............. : ............... . 
Mason work ......................... . 
Machine work ........................ , 
Carpenter work ....................... . 

REPAIRS OF HIGH SERVICE ENGINE HOUS~;. 

Exchange of gas fixtures ............... . 
Paint ................................. . 
Lumber .............................. . 
Supplies ............................. . 
Carpenter work, changing stairs to accom· 

modate new pump ................... . 

REPAIRS OF BELLEVILLE PUMP HOUSE. 

Repairs fountain ...................... . 
Carpenter work ....................... . 

REPAIRS OF RIVER WALL, DOCK AND BASI". 

1 

$81.3 11 $ro,382·46 $69,7 19. 65 

3.61 \ 3°·99 
6.00 121.91 

I 
25·7°[ 

126.851 
291.291 

354.551' 
262.16 

45.06 
23.80 
27.50 

8.25 
12.22 

14. 15 
35. 29 
42 .7 1 

28·39 
62.96 
66.12 

149.42 
83.62 

15.22 

6.50 

4.00 

2.5 2 

209.00 

u.85 
uS.17 130 .02 

Mason material. . . . . . . . . . . . . . . . . . . . . . . . 32-45 

work ........................... __ 3~1 $12,6:::::1 $69,7
1
9.

6
5 

*This amount increased by work and material for adapting Pump, NO.3, to draw from 
the caisson. 
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DETAILED RECEIPTS AND EXPENDITURES. -CONTINUED. 

Amount brought forward, 

REPAIRS OF LOW SERVICE RESERVOIR, 

SEVENTH AVENUE. 

Repairing valves ... " ................. , 22.50 
Hardware, , . , , .. , , ... , , , , , , ... , . , , , , , . 1.00 

Paiuting"" ",.".,.,.".,"', .. ".,' 55.75 

REPAIRS OF HIGH SERVICE RESERVOIR, 
SOUTH ORANGE AVENUE, 

Palnt. ..... ,.,', ..... ".,", ....... ,',., 7,151 
Labor at Gate House, , , , . , , " . , .. , , . , , ,,1-- 11.001 

)REP~~RS OF BRA'iCH BROOK RESERVOIR. I I 
kepamng banks". , , , . , ... , , , , , , , , . , , , ! I 

, I 

REPAIRS OF RECEIVING RESERVOIR, 

BELLEVILLE. 

Paint. " , ., , . , , , , ... , . , , , , , , , ,. , .. ,., 
Lumber, , , , , , , , . , ... , , , , , , ... , , ,. .,,' 

Lahor .... ,.,',.,", .. ,., ,., .. ".,.," ': 

REPAIRS PUMP MAIN, NO, I. I 
Repairs at break, .. , , , . , , , . , , . , , , . , '~' . ! 

REPAIRS OF SUPPLY MAIN, NO.2. I' 
Repairing gate chamber. , , . , ," , .. , ., . , '1 

REPAIRS TOOLS. !, 
General repairs .. , , , , , , . , , , , , ... , , , , , . , 
Replacing".,., . "., .. , ., " ,., ..... ,' 
Blacksmith work, , .. , , , , , .. , . , ,. , . ,. , , . 

REPAIRS AND MAINTENANCE OF DRIVEN: 
WELLS. i 

~=~:~:~ .' .... " : : : : : : " ...... : : : : : : : : : : : : : : : : : I 
Lumber."" .... " ... , ... ,., .. ,"'" " 
Paint. , , , . , , . , . , . " .... '. , , , .. , , , , 
Other supplies.· .... , , , , , . , , . , ... , , , , , 
63 casing. over driven well connections, 

.wl 
6'551 

17.60 

106.52 

55.68 
43.60 

IO,II 

1.20 

6.24 
6,90 
7,12 

160.60 

25,35 

12,38 

feet deep, ,., .,."""" ., .. ,"'" .1 ____ ??'681 ___ ~88,251 $~~:~~::: 
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DETAILED RECEIPTS AND EXPENDITURES.-CONTINUED. 

EXPENSE. 

" Amount brought forward, I $83,426.07 
I 

EXPENSE ACCOUNT. I 
Inspection, clerk hire and wages. . . . . . . . . 5,742.44\ 
General office expense... . . . . . . . . . . . . . . . 576.79\ 
Coal for office building. . . . . . . . . . . . . . . . . . I 17.25. 
Light for office building. . . . . . . . . . . . . . . . . 15o.88i 
Stationery and books................... 320.741 
Advertising and printing .•.............. I 668.001 
Inspection of works ................... '1 88.70 1 

Stable supplies and expense. . . . . . . . . . . . . . 1,084.681 
Repairs of Vehicles and Harness ......... 1 381.881 

Exchange of horses. ····················1 125.001 
Legal expense ......................... 1 477 .01 
Transl.ation and drawings of foreign reports: 57.501 
Appraisement of real estate .............. 1 200.00

1 Damage .............................. '1 64.00 
Repairing transit. ..................... 'I __ lo.oo 10,124.87 

SALARIES .............. . 

TELEPHONE LINE. 

Contract for repairs, expiring March 1st .. . 
Contract for rent, expiring March 1St .... . 
New contract, repairs and rent to Nov. 15th 
New boxes and bells .................. . 
Zincs ...................... " """ .. . 
Storm service .......................... 1 

Messenger service ...................... 1 

75.001 

70 .84 
129.37 
25.00 
4.50 

11.25 
22.50 

10,274·75 

PUMPING. 

BELLEVILLE PUMPING. 
Coal, (average cost per ton) $4.S8X ..... . 
Wood ................................ . 
New hoisting engine .......... ' ........ . 
General supplies .................. : ... . 
Cost of handling fuel. ................. . 
Belleville engineers' and firemans' wages. 
Taxes and expense .................... . 

23,133.52 
48.00 

375.00 

5.60 
999.76 

10,481. 15 
63.34 1 35,106·37 

----1------
,$35,106·37 104,164.15 



55 

DETAILED RECEIPTS AND EXPENDITURES.-CONTINUED. 

Amount brought forward, I $35, I06·37 104,164.15 

BELLEVILLE STORES. 

General supplies ...... , , ..... , , ... , , , . , 234·39 
Machine , .. , .................. . 86.66 
Packing ............................. . 18,90 
Waste. , .............................. . 36.18 
Expense ......•...... ' ............... , 6,95 
Kerosene ...... , ..................... ' 40.89 
OiL ................................ .. 789.95 
Repairs of tools ....................... . 38.15 
Repairing scales ...................... . 24.00 

wheelbarrows .... , .......... . 46,39 
White lead ........................... . 3·95 
Pokers ............................... . 5.00 

Hardware ................ , ........... . 1.80 
Tools ................ , .. ' ............ . 11.26 1>344·47 36,450.84 

HIGH SERVICE PUMPING. 

Coal, (average cost per ton) $5.04,)4 ..... . 4,693. 21 
\Vood ................................ . 9.50 
Lumber for coal run ...... , .... , .. , ..... . 13·44 
Cost of handling fuel, ... , ... , ......... . 312.93 
Engineers' and Firemens' pay roll ....... . 4,282·79 9,3 11 · 87 

HIGH SERVICE ENGINE STORES. 

General supplies .... , ................. . 88.58 
Machine ................... , .. . 23·74 
Tools ................................ . 1.23 
Repairing tools ....................... . 14.72 
Fittings .............................. . 2.60 
Waste ............................... . 12.00 
OiL .. , .............................. . 157.41 
Gas at pump house .................. ,. 265.761 566.04 9,877,91 

SERVICE ACCOUNT. 

j1i inch lead pipe ..................... .. 
....................... 42.20 

2 ...... ...... ........... 90 
Freight on lead pipe ........ , . . . . . . • . . . . 13.63 
605 curb stop cocks, ........ , ........... 525.751 
782 corporation stop cocks .............. ,650 .87 I 

1$"3,577-58 --~- 150,492'90 



DETAILED RECEIPTS AND EXPENDITURES.-CONTINUED. 

Amount brought forward, $3,577.58 

Stop boxes .......................... . 
35 patent boxes ....................... . 
703 stop box covers .............. , , , ... . 
Lumber for boxes ............ " ....... . 
Supplies ........ , .... '" ...... ,.', ... . 
Labor ................................ . 
J'lumbing ........... , .......... , ...... . 
Repairing taps ............ , ........... . 
Refunded discount. .................. ' . 
Repairing tapping machines ........ , ... . 
Plumbers' credits for joints ............ , . 

160·74 
90 .00 

253.08 
3. 24 

31.34 
3,494.60 

4·47 
45 
35 

70 .72 

893·95 

COUPON INTEREST. 

Amount coupons outstanding Dec. I, 1880, 
$1,855, paid ...... ' ............. " .. ,. 

Coupon interest due 1881, $193,060, paid .. 
Deposited in Nat. State Bank in trust to 

pay coupons outstanding ............. , 
Registered bond interest due 1881, paid, .. 

1,820.00 
189,455.00 

MISCELLANEOUS EXPENDITURES. 

New meters, 1-4 in. gem .......... '. 
6--1 rotary ........ .. 
1-4 

5-J/z " 
7-}/." 

crown .......... 

Io-I " .... .... . 

4-2 " ......... . 
Connections, ... ' ... , .................. . 
Freight. ........... , ... ,." , ..... , ... . 
Time loans paid ............ ',' ......... . 
Interest on same ...................... . 
Drawbacks on contract, H. S. Pump No.2 
Labor charged to contractor for H. S. 

8.001 
4·77' 

110,000.00 

1,225·53 

194,915.00 

30 ,740 .00 

112,821.93 
66.23 

Pump, No.2 ...... , , . , ......... , , . . . I 67.88 
Labor charged to contractor for Caisson, . '!_____ _____ 299.59 

497,984.0 5 
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DETAILED RECEIPTS AND EXPENDITURES.-CONTINUED. 

Amount brought forward, I 
HYDRANTS. 

Six new hydrants ...................... . 
Casings .............................. . 

REPAIRS OF HYDRANTS. 

Labor ................................ . 
Machine work ......................... . 
Lumber .............................. . 
Paint. ............. " .... , ....... '" .. 
Other material ........................ . 
Repairs. . .......... " ... . 

OFFICE INVENTORY. 

Map Cabinet. . . . . . . . . . . . .. . .......... . 
Chairs for Superintendent's room ........ . 

BELLEVILLE INVENTORY. 

Oil tank ............................. . 
Pump ....... '" ....................... . 
Pulley ........... '" ................. . 

HIGH SERVICE INVENTORY. 

Stove at gate house. . .. ...... . ...... , 

R~;FUNDED WATER RENTS OF 1881 .....• 

BACK WATER RENTS ................... . 

RECEIVER MECHANICS' NATIONAL BANK. 

Amount on deposit at failure ......... . 
BALANCE Nov. 30 .................... . 

I 
120.00 

18.12 

123.36 
2·70 

36.54 
4.50 

2.481 

3.88 
1----

12.001 

100.001 
I 

35.00 

138.12 

43. 23 

147.00 

18.00 

65,878.67 
7.745. 28 

-------,--1-----
572 ,338.29 



vVATER RENTS-TABLE OF l\IONTHLY RECEIPTS. 

J~tnU3.ry, 

l)l'ccmbcr, 1880 ........ , .. , ...... . 

--~~---=~====-===~~~~==-=-~'--~--~---=~~=-~=-~-=~~~'~---------

sr,T:kl~n .. : I I~~~:e~;'dn I SP.C, Ci:l:. 'I' ArrCal"s. i .~;~~~~\y PSI l\Iett:rs. ____ I ColLctlOllS. 
I -----

$IIO.OO i $1°9. 10 I ~97·7° 5219.66 

i i 
F'ebruary 5, 68 5.54 181.07 22·95 12·33 22·77 

~iO,705·22 

11,950 .41 

5,92 4. 66 

;lIarch, 5,273. 22 7,453·34 68.23 61. 87 13, 185,31 

April. 2,043·75 i 21 5.9 1 169.75 76.48 5 2 ,171,12 
V1 
00 

May. 3,643·54 188.82 4 '0.79 67·73 1°,325· 1S 

June, 5,005·77 5,°52 . 85 166,50 40 4. 10 231.9 2 9°· IO I I, lOS. 12 

July, .......................... ! 6,851.5 1 695· '9 245. 68 506.53 10,00 36.00 124.31 8,469. 22 

August, I, TS6.30 3°7'96 66I. 2 5 j J64·75 IO,445· 29 

September, " 3,7 ' 9.57 5,01 4,98 202.84 762 .76 ' 
I 

10,072.42 

October, 

November,. " 

............•.......••... ·1 49,50 4.73 
! 

· .. ·· .. · .. ·:··· .. ··· .... ··1 7,872.23 

I $163,464. 61 

1.550 .86 128,13 

796.38 153.84 

$32,3 1 5.73 $1,874.01 

I 
3ISIZ :1 14.)34; 48005 i 

128 J6 55 00 I 275 80 : 

I $3'47~----;;::-;-: $I,02~i $3'26~:'----~ 

52,124. 23 

9,281.41 

$205,762,59 
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STATEMEKT. OF PIPES LAID 

DURING THE YEAR EKDING NOVE~IRER 30TH, I88!. 

.---- .... ------------~----

LOCATION. SIZE. FEET. COST. 

Jan'y 6'River street, from Oxford to .:'tlottstrect ...... 6in. 

492 fect 6 inch pipe ..................... . 
560 Ibs. lead ......................•...... 

I single branch ......................... . 

I plug ................................. . 

sundry materials .. , .................... . 

lahor ................................... . 

Mar. 7'VVilliam street, from Plane street, east, .. ·····4" 
I44 feet 4 inch pipe ..................... . 

140 1bs. lead .................... '" ..... . 
:{ 4 inch stop cock ...................... . 

I 4 inch stop cock, box, cover and frame 

sundry materials .....•.................. 

labor .................................. ,. 

::\'lar. 24~Orange street, from Broad to Spring street ... 4 " 
588 feet 4 inch pipe ..................... . 

560 lbs. lead ............................ . 

2 4 inch single branches ................ . 

2 4 inch plugs .......................... . 
I 4 Inch sleeve .....•.... '.' .. ' ........... . 
I 8 x 6 single branch ................... . 

I 6 x 4 reducer ......................... . 

I 8 inch sleeve ......................... . 

I 4 inch stop cock ....•.................. 

1 4 inch stop cock, b.ox, frame and cover, 

sundry In.lterials ....................... . 

labor ................................... . 

Apr. 16:Bridge SH"CN, from Ogden street, west ....... 3" 
I ISO feet 3 inch pipe. , .................. -. 
I sundry ffi::ttcrial ....•............•......• 

494 

145 

595 

ISO 

May I) POI~:I:::~:: ~~;~.~~~ ~;~~~~. ~~~ .. ~.;~~~:,: ·s·t~:.· 6 "I 381 

I 378 feet 6 inch pipe. . . . .. ..............•. i 
j 395 lbs. lead............................ I 
I 1 6 inch double branch. ... .. .... . . . ... . . i 

, jl;~ti~~;r~~~~'~~~:;~.t~<;~d>~~r~: I 

~241 08 

30 80 

7 00 

1 19 
10 ]2 

256 33 

37 44 
7 70 

J2 88 1 

2 50 I 
3 52 ! 

__ 6999 1 

ISS 76 : 

30 80 
6 80 

84 
1 91 
800 

2 24 

3 22 

12 88 

2 50 

10 33 

174 69 

31 °9 I 

2 471 
I 54 63 
I ! I---! 

180 48 

19 75 
8 20 

2 38 

16 56 
2 50 
6 24 

I, I labor.... . . .... . . .... ....... . ...... . . . .. . 82 34 

June 30lprosppct Place from Hayes street, east ...... 3" I 168 ----

TOTAL. 

$547 12 

134 03 

412 97 

88 19 

168 feet 3 inch ,pipe. . . . . . .... . . . . . . . . . . . . I 35 28 

__ ~ fl'~t ~ mch P~C. ~.~~=~ .......... ~ ____ I ___ ~ __ . _____ _ 
I 1933 I $37 28 $1,500 76 
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STATE ?lIE NT OF PIPES LAID-CONTINUED. 

r,OCATTO~, 

June 30. :Amount brought forward ............ . 

! 190 Ills. l~aJ .. , ........................ . 

I 
I 

I 3 inch douhlc hranch ................. . 

T 4 x 3 reducE.'!" .........•................. 

1 4 inch single br~nch .. " .............. . 
I 4 inch sleeve. ,' ..... , ... " ........... . 

I 4 inch angle .......................... . 
sundry Dl8ttTials ..........•....... 

June 30. i COl~::::~~:;" ~;':;l: '~,:,;(; '('~;l' ~~~;;l' :,;'~~':~;:'l: 
I street, to Can.:ll ........................ 3 

168 feet 3 inch pipe ..................... . 

5 feet 4 inch pipe ....................... . 

130 lbs. lead ........................... . 
I 3 inch sleeve ......................... . 

2 4 x 3 reducers ........................ . 
~undry materials .....................•.. 
lal)or .............................. '" '" 

June 3o.11-1arket ~treet, from BowI.'ry to :L\Iott street. .. 6 " 

576 fcct 6 inch .......................... . 
542 lbs. lead ............................ . 
I 6 inch ;i' hend ........................ . 
I 6 inch sleeve ..... . 

~l!:1dry materials ....................... . 

lahar ................................... . 

June 30. J\1ott '~trC'ct, from IVLwkE't to BO\\?ry stn·('t ... 0 " 

342 feet 6 inch pipe ..................... . 

481 Ibs. kad ............................ . 
I 6 x 4 ~mgJe br;mch ................... . 
3 6 inch sleeves ........................ . 

12 f(~ct 4 inch pipe ...................... . 
I 6 x 6 double branch ................... . 
I 6 inch phlg ........................... . 
3 6 inch stop cocks ..................... . 
3 6 inch box frames em:! covers .......... . 
sundry materials ....................... . 

lahor ........... '" ..................... . 

Sep. IS. ,South Seventh street, from Eleventh ave. north 4 " 
444 fed 4 inch pipe .............•........ 

220 Ibs. lead ............................ . 
I 6 x 4 reducer ......................... . 

I 4 inch single branch ............... " .. 
2 4 inch plugs .......................... . 

I I 4 inch slcc\"{~ ......................... . 

I 
I 4 inch stop cock ..............•........ 
sundry TI1atcrials ....................... . 
labor .................................. . 

I-··-··~·-~~·-·----··~·-·······-···· 

OF 
FEET. 

Iq3~ 

17' 

578 

362 

45 1 

, 349:; 

COST. 

.... :".7 2H 

9 50 

15 

1 85 

.' j" , 01 

2 45 
2 30 

55 50 , 
------

78 

9° 
r, 50 

J 49 

.' 70 

1 99 
SI 75 

----

:17° 7'2 

27 m 

.' 9° 
2 80 

S (ic: 

12S :)8 

1--'---
J:1 92 

24 05 
6 47 
S 4 0 

3 24 
8 20 

, '9 
~q 68 

7 50 
6 96 

i 67 87 
----I 

I 
133 20 

I 
13 20 

2 24 I 

3 40 

84 
1 91 

12 88 

5 H 

lOlLS? 

TOTAL. 

~1,5°') 7" 

IlJ 34 

w, 6, 

-I-jd 5.) 

3.15 48 

2ih 6) 

$2,7<)6 30 



DATE 
1881. 

6r 

STATEMH\,T OF PIPES LAID-CONTINUED. 

LOCA T10K. ',w.OFI 
SIZE:: _l~}~_~~: __ COST. 

Amount brou:~ht forward ........................ ; 
i 

3,495! 
46Si Oct. J7· Emmett stlTet from Broad to Penn. R. R. AV.41ll.' 

• 

I 5 64 ! 

450 feet 4 inch pipe ............... _. _ ... _ 
12 feet 3 inch pipe __ .. _. _. _ ... __ . _ ... ,. _ . 

320 Ihs. lead ................ _ ........... . 

I 6 x 4 reducer ....... _ .... -" ...... _ .. _ .. . 
2 4 inch single branch. _ . _ ............ _ .. 
2 4 inch plugs ....... _ ... _ .. __ .. _ ...... _ . 
sundry materials ................ _ ...... . 

lahor._ ................................. . 

5 88 i 

Oct. ?,iHawkh" street from dead end to Central R.R. 
I 

__ HI 50' 

52 5 i 
I 94 20 I 

I 46 92 ' 

312 feet 4 inch pipe ..................... . 

204 feet 3 inch pipe ......... _ .. '" ...... . 

350 lb5. lead ............................ . 21 00 

r 6x4reducer ......................... . 2 24 

2 4 x 3 reducers ................ " ...... . 3 70 i 

I 3 inch sleeve ......................... . I 49 : 
I 4 x 4 single branch ........... " ...... . 3 40 

I 3 x 2 single. branch ................... . I 75 I 

sundry materials ....................... . 5 28 
labor ...........•...................... _ .. 89 75 

Nov. 26 i ElIiott street from "\Vashington ave, to within 

I roo feet of Summer a ~e ...... " ......... 4 " 904 

900 fect 4 inch pipe ..................... . 270 (Xl 

I 
i 
i 

840 lbs. lead ............................ . 
I 4 inch double branch ..... _ ........... . 
I 4 inch plug ........................... . 
I 4 inch stop cock ...................... . 
sundry materIals ....................... . 

So 40 

3 92 
42 

12 88 

I labor .................................. . 219 13 
1------------- -- _. ________ ._ 
I$treet mains, new and relaid, total···· .......... ·1 5.389 
iPump main, NO.2. " ....................... 30 in.1 6,024' 
i ________________ ~ I 

1'otal pipe ................................ ! 11,4 1 3 

I Deduct relaid ............................. : 890 

______ ~_.:~~~0_l21~\\' pIpe .............. :_ ..... '_', ...... 110,523 

N~w stJeet mains laidH-l!-& of a mile. 
Mains relaid as above, 890 feet. 
Mains relaid in repairing not included above, 84 feet. 
Total miles pipe connected with \\·orks. [38*~-~ ~. 

TOTAL. 

209 73 

567 87 

$3.922 14 



SERVICES FROl\I NOVEMBER 30, 1880, TO NOVEMBER 30, 188!. 

l\fONTH. 1 s:~-~. No. -N~-.--T:;~l--:a~~l:;'~~--- No. FEET COST. CHARGE. 

I SERVICES. ONLY. I OLD ONES. OF PIPE. : 

Dec~mbe;~880~~-, ,-,-, -, ,-,-, -, -,-,~~,~,~-, ,-,-,1 >§ in, ~-- ---4----
11
--1 --- --S;4Yz --$;'W. $378,00 

January, 1881 .......... 'I >§ " 17 398Yz 268.28 238.00 
February, .. , ........ ,"',", .. " .. "1 >§ "16 8 1 2 312Yz 265,7 1 224,00 
March, " ............................ >§ " 42 5 816Yz 525.71, 591.68 
April, .......... ........ ' .... I >§" 102 5 I 14 1,912J/, 1,251.17 1,435,35 
May, . .. .. .. .. .. .. .. .. .. .. .. 'I >§ 92 I 1,767 Yz 1,130.61 1,296,56 
June, " ' ..... "., .... ,." ..... ,., "I >§ "71 3 2 1,449Yz 929.75' 1,000.00 
July, .. .. .. .. . .. .. .. .. ........... 1 >§ 53 I 1,160Yz 703·99 737029 
August, . , , , . , . , ... , . , ....... , .1 >§ " 73 1,5II J4 965.38: 1,021.89 
September, ............ ,I>§" 104 2,III I 1,318.98 1,446.69 
October, . ..,', ... ' .... " .. , >§ "82 5 ., 1,426Yz 1 1,083.61 1,183.°5 
November, ........................... , I J~ " 70 .... .... 1,549! 1,003. 12 1,005-43 

-~~~.---.~- ----~ ~--I'-~-'---
I 749 27 25 14,929~ $9,789.48: $10,557·94 ~ 

tEt' 1881: : ~': .::-:-:': .-':-:<~, ~':::-: :':- g i:YI--'~- . -.. -----·r-i~: --$i~:!ti- ..... iiH~ 
Octoher, ""'."""",.,"".,"',,' ~ " I 2 i 47Yz I 35,20: 31.00 

Noveml1er, , .. ' , .. , .. , ..... ,....... }II "+--,;---- I-~~:Yz I--$~':i~~!-$I:::~ 

~;;~~ 18BI:':':~:::-:-:: :~::'. ~-,,: ~~':-~:-~lri::'li ~ I 3 I f!;'- '$!~:~~: '~~lf; 
~~: : :: : : : :: : :: : : : : : , .. ' , I" 2 Iii 61 46.S3' 46.00 
September, ......... .. .. . .. .. .. .... ... .1 I "I 2 I I I 21 Yz 30.88i 46.00 

November, .............. " ....... i!--~ I---~-I--'~~--i i--~:Yz -. $2:~:::i-$~:::: 
May,~..!88I., , .... ~-., ,~_-:=--=-~"" ,II-~~~l~= . __ 1 ________ J~_~~-I - S24,~~--=--,"25.oo 



Total No. Services ........... . 

PER FOOT. 

}IS inch. 

Total number taps and connections. 

To replace old ones ........... " ..... . ........... 

RECAPITULATION. 

SEE. : . 1 TO I<I!PLACE COST. CfL\RG,'_E. 

No. i No. 'l'Al's - i --NEW 'i'~'\I'S I No. 'FEET --------- - ------1' ---- --- .-

_ SE~nCES. I O"LY~-I OLD ONES. ~],E. _____ ~ _______ _ 

}1l in. 749 I 27 I 25 14,929}:( $9, 789-48i $10,557·94 
}:( " 9 I ' 198Y, 147.70 1 142 .00 

1:( " 
9 I 3 I 178Y, 207·93 233.50 

I, 1 25 24· 14i 25.00 
_____ J______ _ ________ -------1-----, 

768 I 30 --;s 15,33 1}:( $10, 169. 25 $10,95 8-44 

CONNECTIONS. 

. Cost I Charge :------------1,. I i;~~r~in·_14i~·--I'-6in·1 ----
, Per Foot. I Pcr Foot. i 
'----_i _____ ,~])ecember., .... , .... 1 I I I I I 

$ .65-[10 I $; ·701'0 I,'J . anuary...... ....... I I 

74 6 I .7Il I, 
. TO 1 10 I February ........... . 

I. 161RO I I.31111(f 'May ............... , 

- June ............... . 

834 !July .............. . 

iSeptember ......... . 
25 ' 

1 

I 
I 

I I 

I I I 2 i /1 

TotaGfi.-;;cting consumption. , ................ ' 
--s;;; iNovember ......... . I i I 

, I ,I I 
--1- 1--2-:--6-1--2-, Total, II. ! 



INVENTORY No. I. 

INVENTORY OF STREET MAINS, STOCK AND MATERIALS. 

I 
IRON PIPE. I 

Three inch .................... 240 feet, (d) $ .22 I,ll ~ 52)\0: 
Four " ................... 84 .30 25.2C: 

Six .................... 204 .50 102.00: 
Eight ................... , 60 .77 .16.2c' 
Ten . . . . . . . . . . . . . . . . . . .. 72 1.40 100.8c' 
Twelve inch, 12 ft., lengths ..... 108 1.33 [' 144. IS, 

9 ft., .... 702 1.00 702.00! 
Fourteen " ................. 12 1.32, 15.881 
Sixteen " .................. 156 1.87.J.", i 292. ,0: 
Twenty-four inch, 12 ft., lengths 24 3· 17 'I 76.;81 

pieces ....... , 20:4" 2.50 50.63: 
Thirty 12 ft., lengths. 156 4.80 748.801 

pieces. . . . . So 4·00 1 ___ 200.00[ 

SLEE\?ES. I 

................ ).Tu. 2, (,,):$ .80 I Two inch 
Three 
Four 
Six 
Eight 
Ten 
Twelve ., 

Sixteen " ................ . ... . 
Twenty" ..................... . 
Twenty-four inch ...... , .. . .... . 
Thirty ................. . 

ONE-QUARTER BENDS. 

Three inch ...................... No. 
Four 
Six 

- I 
6, 1.49 ! 
2, 

9, 
7, 
7, " 
2, 

2, 

8, 

1.93 I 

2.92 

3.66 
4.5 0 

5. 60 I 
9-45 
9.70 

4, " 13. 60 
9, " 22.05 

I 
I 

4, @$1.0SI 
2," 1.80 

4, " 4.00 

ONE-EIGHTH BENDS, OR ANGLES . 

Three inch 
Four 

. .. . . . . . . . . . . . . . NO·4. @ $1.85 
2, " 2.52 

i 
:j; 1.601 

I 
8'94[ 
3· 86 i 

26.28: 
25. 62 : 

I 
31.501 
11.20: 

18.90 i 
77. 60, 
54.40 : 

198.4S! 

$; 4. 20 

3.60 
16.00 

$7·4° 

---------5.041 36.24 
I $3,051.66 



INVENTORY No. I.-Continued. 

Amount brought forward ....... . 

BEVELLED HUBS. 

Three inch ...................... NO.4, @ $1.61 
" 2, " 2.03 Four 

Six " 4, " 3.0 1 
1----1 

CAPS. 

Four inch ...................... No. 22, '@ $ .60 
Six . . . . . . . . . . . . . . . . . . . . . . 6," .91 
Ten . . . . . . . . . . . . . . . .. .... 2," 3.50 
Twelve" ...................... 7, " 4.20 
Sixteen" ... . . . . . . . . . . . . . . . . . . . 2, " 4.00 
Twenty" .............. ....... I, 

Twenty-four inch. . . . . . . . . . . . . . . .." I, 

PLUGS. 

Four inch ...................... No. 57, @ $ .42 
Six .... .................. 23," 1.19 
Ten . . . . . . . . . . . . . . . . . . . . . . 2," 1.43 
Twenty" ...................... 2, " 5.00 

REDUCERS. 

Four to three ...................... No.2, @ $3.04 
Three to two. . . . . . . . . . . . . . . . . . . . .. " 6," 1.08 
Ten to six . ....................... " I," 
Twenty to sixteen...... ........... I, 

Six to four. .. .................... " 2, " 2.24 

SINGLE BRANCHES. 

Ten by six ..............• ; ........ No.2, @ $8.40 
Six by four. : .. " ........ ,;: ...... : .. " 10," 6.47 
Six by six ................. :: ....... " 7." 6.75 
Ten by ten. . . . . .... . . . . . . . . . . . . . .." I," 
Four by twelve .................... " I," 
Ten by two...... ... . . . .... ..... .. .. I," 
Six by twelve... . .... . ..... . .... .. .. I," 
Twenty by four .................. , .. I," 
Sixteen by six. . . . . . . . . . . . . . . . . . . .. .. 4, " 23.35 
Ten by four....................... .. 2, .. 9.75 
Two by two ...................... " 2, " 1.50 
Three by three ................... . 4, " 2.40 
Eight by six ........ '. . . . . . . . . . . .. .. 3, " 7.25 
Twenty by twelve ................ " I, " 

13.20 

5-46 
7.00 

29·40 
8.00 

4·90 
14·35 

23·94 
27·37 
2.86 

10.00 

6.08 
6.48 

9·45 
14.40 

4·48 

16.80 
64.70 

47.2 5 
8·90 

15.00 

8.50 

20.00 
24.25 
93·40 
19.50 

3.00 

9.60 
21.75 
26.63 

22·54 

82.31 

379.28 
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INVENTORY No. I.-Continued. 

Amount brought forward ....... . 

DOUBLE BRANCHES. 

Ten by six ....................... NO.3, @ $11.30 
Six by four ...................... " II," 7.00 

Six by six ....................... " 7," 8.20 
Ten by ten .......... '.. .... . . . . .. " I," 
Six by twelve .......... , . . . . . . . .. " I," 
Sixteen by six .................. ,. " 3, " 
Three by three .......... , . . . . . . .. " 4, " 
Eight by six ...................... " I," 

23. 20 I 
3. 15 

Twenty by six. , .... , .... ",.,... " 3, " 26.20 
Four by four ................. , . .. " 6," 3.92 

MISCELLANEOUS. 

Y Branch, 16 x 10 ............... No, I, @ 
Bends, 24-inch. . . . . . . . . . . . . . . . . .. " 2, " $36.08 
Plugs, 30-inch ........... , ....... " 2," 10.80 
Stop-cock, 12-inch ............... " I, " 
Check valve, 3o-inch. . . . . . . . . . . . .. " I, " 

$33.90 

77-00 

57.40 

1I·50 

14.70 

69. 60 
12.60 
10.00 

78.60 
23.52 

35.00 

72 . 16 
21.60 

388,82 

855.00 1,031.76 
48.00

1 ----------
$5,061.43 

INVENTORY No. z. 

BELLEVILLE AND HIGH SERVICE PUMPING STATIONS. 

Amount brought from 1880 report. .............................. $2,898.78 
Additional charges, 1881. 

Stove and fixtures at gate house ........... : . . . . . . . . . . . . . . . . . . . . . 18.00 
Oil can, Belleville. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12.00 
Pump, 
Pulley, 

INVENTORY NO.3. 

STABLE STOCK, &c. 

100.00 

$3,063.78 

Amount of Stock from 1880 report. .......... '" .••.............. $2,494.00 
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INVENTORY NO.4. 

'OFFICE FUl{NITUl{E AND FITTINGS. 

Amount brought from 1880 Report. ............................. $1,804.10 
Map cabinet...... ...... .. .... . . ...... ... . ... . .. .......... .... 16.23 
Chairs. ........ .... ...... .. .. ..... ............ .............. 27.00 

.... $1,847,33 

INVENTORY NO.5. 

TELEPHONE LINES AND CALLS. 

Amount brought from 1880 Report. ............ , ................ $1,240.00 

INVENTORY No.6. 

BELLEVILLE FUEL AND STORES. 

3,475* tons of coal, @ $4.68n ..... ' .. , ........ " ..... $16,267-17 
~ cord of wood, " 6.00........................... 3.00 
~ in. rubber packing, 3 lhs." .50 ........................ " . 1.50 
I 1i 16 " 1.00.. .. .. . .. .. .. . .. .. .. . 16.00 
Bemp 40 " .25. . . . . . . . . . . . . . . . . . . . . . . . . . . 10.00 
Rotten stone, 
Plumbago, 
Emory cloth, 
Potash, 
Waste, 
Soap, 
Scrubbers,' 
Brooms, 
Lard oil, 
Cylinder oil, 
Kerosene, 
Babbitt's metal, 
Manhole gaskets, 
Handhole 
Gauge glasses, 
Lamp chimneys, 

wicks, 

10 " 

5 " 
54 sheets, " 
42 boxes, " 

30 lhs. " 
20 bars, " 

2 

2 

30 gals. " 

9 
6 

20 lhs. " 
6 " 

7 
7 

44 

.15 ............... ··· ... ·· ... · 1.50 

.05·························· . 

.15·· ........................ . 

.10 ......................... . 

1.00 .......................... . 
·75···· ...................... . 
.20 .......................... . 
.15·· ........................ . 
.60 ......................... . 

2.70 

4.00 

4.50 

2.00 

.50 

.60 

30 .00 

6·75 
1.20 
3.00 
3.60 

.30.... . .. ........ .. ........ . . 2.10 

.10................. ......... .70 
...................... ·75 

$16,361.07 
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INVENTORY NO.7. 

HIGH SERVICE FUEL AND STORES. l. 
Coal on hand Nov. 30, I8SI, IO;J\ tons ....... '" ................ . 
1\ -inch rubber packing, 3 ltJs., @ $ ·35·· .......... . ........ . 
Combination IS 1.00. . . .. . . ......... . 

Italian hemp 50 . IS· ......... . 
Bath brick, 2 .0S. . . . . . ....... . 
Rotten stone, 
Emery cloth, 
Potash, 
vVaste, 
Scrubbers, 
Brooms, 
Lard oil, 
Cylinder oil, 
Handhole gaskets, 
Gauge glasses, 

2 

12 sheets" 
12 boxes" 
40 Ihs., " 

2 

7 
12 gals. " 
ro 

3 
26 

. IS· .......... , .............. . 

.05························· .. 

.ro .......................... . 

.15······· ................. . 

.25· ................•......... 

.30 ........•.................. 

1.00 ..•••...................... 

·75······· .... ······· . 
.15· ........................ . 

.30 .......................... . 

INVENTORY No.8. 

SERVICE STOCK. 

On hand Nov. 30, ISSL 
ji.inch corporation stops .... No. 31, @$ .S7.Yz ................. . 
ji curb 23," .So ................. . 

corporation 12," 1. 75 . . . . . . .. . ....... . 
1 curb S," 1.50 ................. . 
¥ 5," 1. 2 5 ................. . 
\Voodeu curb boxes, 56," . 50 ................. . 
Patent covers. .." 30," .40 ................. . 
ji -inch lead pipe, roJ-{, 733.Yz ltJs.," .07.Yz ................. . 
¥ 74 .07.Yz···· .... ··· .... ··· 

75.Yz .07.Yz··~··········· .. ·· 
2 53 .07l~" .. " ... ····,,··· 

$54-47 
1.°5 

15·00 

7·5° 
.16 

·3° 
.60, .. 

I.ZO 
6.00 

.. 50 . 
2:.10 . 

12.00 

7,5o, 
·45 

7·8q 

$116.63 

$27-12 . 

IS·40 
21.00 

12 .• 00 . 

6.25 
28.00. 
12.00 

49;~1.):. 
5·t:>3.' 
5' . .12 
3159 
dJQ; 18 couplings,S, .20 ..........•....... -------, 



INVENTORY NO.9. 

GENERAL INVENTORY OF SUPPL~ES AND MATERIALS ON HAND 

NOT INCLUDED IN FOREGOING INVENTORIES. 

STREP;T MAINS AND REPAIRS. 

Picks. .. . . .. . . . .......... 18 
Crow-hars ...................... 6 
Shovels ..... , ............. ······35 
Setts ................. , .......... 16 
Yarning irons. .. ................ 7 
Chisels (hand) .................. 16 

(hatchet). . . . . . . . . . . . . . .. 10 

Hammers ...................... 13 
Sledges ......................... 5 
\Vrenches ........ , ... ... . .. . ... 14 
Ladles ..................... , .... 6 
Stop keys .... ' '" ............... 12 
Hydrant keys .................... 7 
Sets blocks ...................... 5 

" ropes........ . ...... :..... 5 
Pumps .......................... 8 
Derricks ............. ' .......... 3 
Lead pots ....................... 2 
\Vheelbarrows ...... " .. , ........ 2 
Pipe tongs ...................... 3 
Lanterns ...................... " 2 
Scrapers ........................ 6 
Hose butts....... . . . . . . . . . . . . .. 7 
Axes ............................ 3 
Hand saws ..................... I 

Grindstones. . . . . . .. . . . . . . . . . . . . .. 2 
Tool boxes. . . . . . . . . . . . . . . . . . . . .. 2 
J aek screws. . . .. . .............. 4 
Oil cans ........................ 7 
Vise ........... . 3 
Screwdnvers. . . . . . . . .. .......... 3 
Rammers ........................ 3 
\\Tedges ........................ 2 
Pails. . . . . . . . .. ................. 2 

Scales ........................... 2 
Cross-cut saw .... ' .............. . 
Hoes ........................... 2 

Dirt buckets. . . . . . . . . . . . . . . . . . . .. 2 

Iron chain ................... 6 I feet 
Curb stop keys .................. 5 
U tap machine.......... . . . . . . .. 2 

MISCELLANEOUS. 

Stop cocks, 8-inch ..... " ......... 3 
screw ................ 18 

box frames. . . . . . . . . . . . . .. ..34 
hoxes ...................... 16 

pIngs .................. 33 
Hydrants in good order ...... ' .... 7 

out of order ............ 21 
soles ........... '" ..... 19 
cases (octagon). ........ 2 

" (square) .......... 13 
rods ......... , ......... 17 
screws and taps ......... 12 

Corner irons ..... , , .............. 63 
Yarn .. ,. ' ' ...... , .......... 547lbs. 
Hydrant heads .... ,., ... , ... ," ,23 

WATER METERS. 

Yz-inch Gem ............. , ..... , 3 
Yz Worthington .... , ....... I 

Y. Ball & Fitts. . . . . . . . . . . .. I 

U Spooner ........ ' ....... I 

U Gem .............. , .. . 
Gem .... , ............. ' 3 
Rotary............. 3 
Desper. , . . . . . . . . . .. . .. , I 

Crown ............ , ... 7 
2 Gem ................. ,. 3 
2 Worthington ........... . 
3 Worthington ..... .' ...... 2 
Glasses ......................... 3 
Meter box frames ................ 15 

" "covers. " " .. '" .. , .... 13 
boxes .. ', ...... ,.......... 3 



INVENTORY No. 9.-Continued. 

. . TELEGRAPH. ·-----1 Shovels, N~.~.~~.~~·.~~~ .. 3 

Insulators-Iron .................. 26 " "4· .................. 3 
Glass ................. 46 Tube scrapers. . . . . . .. . . . . .. ..... z 

Jars ............................. 6 Dies ........................... 15 
Zincs ........................... 9 Machine taps ................... . z6 

Brackets. . . . .. . ................. 17 Screw plates. . . . . . . . . . . . . . . . . . . .. 4 
Twist drills. . . . . . . . . . . .. . ....... 15 

CARPENTER'S REPORT. Breast 

LUMBER. Sets cans and trays .............. 2 

I J( ·inch ................... 130 feet. 
Pine plank, z.inch ...... , . .. z 
Pine boards. . . . . . . . .. . . . . . . . . . . .. 6 
2-inch .......................... 103 
3·inch .......................... 90 
Stop boxes ..................... zo 

Oil pot. ........................ I 

Shears. . . ... . .................. I 

Surface plate.. . . . . . . . . . . . . . . . . .. I 

Augurs...................... z 
Hack saw frame. . . . . .... .. . . .. ... I 

Calipers ........................ 2 

Plyers ......................... . 
PAINT. Sets block and fall ropes ......... . 

White lead. . . . . . . .. ..... . ..... 80 Grindstone ..................... , I 

Ven. red ........................ 30 Hand lamps.. ...... .... 4 

HARDWARE. Kerosene lamps .................. 8 

lOp. nails .................... 95 Ibs. 
Sp. " .................... 8 

zop. • ................ , .80 " 
40P. " ................ _. ·45 
60p. . ........... 8 " 
6p. . .................. 20 " 

Wheelbarrows. " ., ..... - ........ 5 
Coal buckets, 4 cwt. . . . . . . . . . . . .. 4 
Wheelbarrow scales .............. z 
Clamps ....................... ,. 4 
Pipe tongs ...................... 18 
Fire Hooks. . . .. . . . . .. . .. . . .. . ... 4 
Slice bars. . . . . . . . . . . .. . ... _ . . . .. I 

BELLEVILLE PUMPING STATION Fire hoes ........ '" ............. 1 

Engine lathe. . . . .. . ............ . Suction hose, z-inch ............. 150 

Shaper ........... '" ............ I 

Drill press. . . . . . . . .. . .......... . 
Machine vise. . . . . . . . . . .. ........ I 

Screw driver ... _ . . .. ............ I 

Pipe taps .......... _ ......... _ .. 8 
" dies ........................ 8 

Pipe vise ....................... . 
Hammers. . . . . . . . . .. . .. '......... Z 

Lanterns ............ '" ......... 3 
Hand saw ...................... . 

I ton differential block ........... , I BLACKSMITH'S TOOLS. 

;4" Hammer ........................ I 

Ratchets ........... . No.2 forge. . . . . . . . . . . . . . . . . . . . .. I 

Screw wrenches ................. , z Anvil .......................... . 
Pipe stocks ... _ ... _ .............. z Sledges ... , .................... . 
Pipe cu lters. . . . . .. .............. z Tongs .......................... 5 
z Yo .inch hose ................... 164 Hardy ......................... . 
~ .................... 50 Suages ............. ' ............ 2 

" .................... 24 Flatter ........•... , " ., ........ . 
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INVENTORY No. 9.-Continued. 

Belleville Pumping Station.-Cont'd. 

ELLS. 

J4 -inch ......................... 3 
)Is ........................ II 
Yz " ...... . ................. 15 
~ ........................ II 

I ........................ 2 

1}.("········.····.·.·····,···3 
2 ......................... 4 

3 

TEES. 

~-inch ................ . 
I 

IJ4 
2Yz u 

4 
UNIONS. 

2 

J4-inch ......................... 2 

Yz ......................... 2 

~ ....... j' ................ 2 

2 

PIPE. 

~ -inch. . . . . . . . . . . . . . . . . . .. 13 feet. 
I " ...... ........ ...... 300 " 

IJ4 ... - ................ 21 
I Yz " .................... 25 
2 .................... 20 

2Yz . . . . . . . . . . . . . . . . . . .. 17 
PLUGS. 

Y.-inch ............. , ........... 2 
2 ........................ . 

NIPPLES. 

2Yz-inch ........................ 3 

GLOBE VALVES. 

I-inch ............•...... '" ..... 

BAR IRON. 

~ -inch ............ '" ....... 24Ibs. 
Ys ...................... 30 

" ...................... 82 

BOLTS. 

I-inch .......................... 35 

Reducers ....................... I I 
Z springs ...... " ................ 44 
Valves .......................... 2 
Air pump valves ................. 14 
Extra piston rods ........ " . . . . . .. 3 
Valve seats ..................... 2 

Flange unions. . . . . .. ....... . . . .. 4 
Nails ........... '" ........... 5 Ibs. 
Barrow bearings .................. 34 
Steam dampers .. _ . . . . . . . . . . . . . .. 2 
Springs ............ " .......... 200 
Pinch bars ...................... 2 

Nuts ........................ 29 Ibs. 
Files ........................... 14 
Ball marline. _ ................ 4 Ibs. 

H. S. PUMPING STATION. 

Monkey wrench, I2-inch.. ...... 4 
2 sets wrenches. . . . . . .. .......... 2 
Hoes .......................... . 
Pokers ................ '" ....... 3 
Rakes ......................... . 
Slice bars...... . . . .. .. . ....... . 
Chisels ............ '" ........... 3 
Plyers ......... , . " .......... . 
Hammers. . . .. " . . . . . . . . . . . . . . .. 2 

Machine and pipe vise. . . . . . . . . . .. 2 
Sledges ........................ . 
Files ............................ 4 
I J.( -inch hose ............... 25 feet. 
Wheelbarrows ................... 2 

Scoop shovels.. .. .... ........... 2 
Hand lamps ............ , . . . . . . .. 4 
Spittoons. . . . . . . . .. .... ......... 6 

J.( -inch 

Ys 
~ 
I 

IJ( " 
IYz 
2 

ELLS. 

........................ 12 
........................ ·3 

3 
......................... 2 

........................ 2 

........................ ·3 

......................... 2 



INVENTORY No. 9.-Continued. 

H. S. Pumping Station.-Cont'd. 

TEES. 

Ys-inch ......................... I 
Yz ........................ I 

1;( ......................... 13 
IYz ......................... 2 

2Yz ......................... 5 

UNIONS. 

;(-inch ......................... 2 

J« ......................... 2 

COUPLINGS. 

;(-inch ......................... 2 

Ys ......................... 4 
J« ........................ 2 

IYz ......................... 2 

2 ......................... 2 

PIPE. 

;(-inch .................... 16 feet. 
Ys ..................... 14 
Yz ..................... 12 
J« ..................... 18 

..................... 9 
2 •........•.....•••••. 12 

PLUGS. 

Yz-inch ......................... I 
.................. ....... 2 

NIPPLES. 

;( -inch .... ' ................... , IS 
Ys " ......................... 16 
Yz " ......................... 4 
J« " ......................... 14 
I /" ......................... 12 

1;( " ......................... 6 
2 ......................... 2 

3 .. ....................... 4 

GLOBE VALVES. 

Ys-inch .......................... 3 
Yz ......................... 4 
J« ......................... 4 
1)4 " ......................... 2 

IYz ........................ . 

CHECK VALVES. 

Yz.inch .... , .................... I 
1)4 " ......................... I 

2 ......................... I 

Reducers. . . . . . . . . . . . . . . . . .. . .. 14 
Springs ......................... 64 
Lead ............ , ............ 8Ibs. 
Pinch bars ...................... 2 

Cocks .......................... 4 
Files ........................... 4 
'Vatering pots ................... 2 

Enterprise packing ............. 48 Ibs. 
Wood .... , ................. 6 cords . 



STATISTICS ~ OF~ CONSUMPTION. 



• 

COMPARISON OF CONSUMPTION, EXPENS~S AND lNCOME. 

Whole 

I I I 
I8701 472,020, I641 2, 109,5 671 

1 I I 

I87I1 9°4,°38,85712,754,9°01 

i i : 
I872:1,307,I45,30Ii 3,57 I,4351 

I873II,632,865,23414,473,6041 
, I I 

I874 I,727,295,969, 4,73 2,7 I8 1 

I I 
I875II,947,776,390: 5,47 I , 28 31 

I87612, 27 I , 74I, 53616, 206,944 

I8772,45°,744,40016,7I4,369 
ill 

I87812,657,400,9001' 7,280,5501 
I I 

I879:3,056,964,006 8,375,244 1 

5IH~8 2045 

88HH 

I06HH 

65·5 3,383 62 3 20 

63. I 4,480 61 5 

63·4 5,6I6, 63 6 

62. 6,59 8 680 i 
, 
I 

65· 7,3891 640 

66. 7
1 

8, I96i 667 

8,885 1 700 70 .4 

73. 6 9,485 708 
• I 

76 .7 IO,048 724.5! 
, 1 

78 . I IO,557 793·5[ 
I I 

I8801 3,365,489,4441 9, I95,3 26 
1 

I88I:3,609,332,98o! 9,888,5 83 

100018 I ·4 I I,093 829 8I 1RO 

I 186 . II,902 83 I i i I 
---'-------------.----

Miles Pipe per 1000 Inhabitants. 
I870 .......................... ·HH 
I 880 ....................... one 5fu 

I 

1 

-- -- -
en S en .,j .... en 

'" 0 '" S .... .... p., bJJ 
::J '" S en p., s:: ::J s:: 
0 0 p., 
U en 

.& en l:i "Cl s:: 
'" '" .s ::J 

...c: u 0 
en 

~ 
c; S "S bJJ '" 

Gross Amount .S c:, "Cl Z .... s:: 
Pumped. ~ '" '" '" p., 

'" 
"Cl 

p., 0 
~ p., .... p.,~ s:: 

...... bllJ ...... '" en ::J ~ s:: 0 
0 p., en '" '" 0 .S c; c; ...... p., 
~ '" >< '" en p., bJJ '" bJJ 0 

'" '" ~ 0 S 0 p., 
en "Cl bJJ U S u p., S .2 '" ::J ::J 0 .§ .S p., en U u 

Cents. Cents. Cents. 

377,616,13 2 $55,079·45 I41flO . I I}o 

723,23 1,08 7 72,95 2. 23 IOT~O .08'1'0 

I,045,7 I6 ,24 I 9 I,880.78 08io .071\ 1 or.4 27 

J, 306,292, 187 I07, I60. 27 08 120 .06 1"0 0r.4 25 I 

I , 

I,3 8I ,835,776 I25,417· I9 091~) .07nfo or. 319 I 

i , 
1,558,22I,II2 133,874.4 I 08fo .061\ 0r. 289 

I 
3 · I410 $279,633· 76 

1, 81 7,393,230 137,945. I4 071'0 

1,960,595,5 20 I57,OI2·5 I .08 

.06 1 20 

.06 140 

or. 183 I · 12 1"0 284,083.52 

i or. 250 · I I-fo 274,555· II 

2, I25,920, 720 I63, 14r. 19 07{10 

2,445,57[,206 I72,084. 86 

I 
071\ 

2,69 2,45 2,3 56 I84,746. I6 .07 

. 06-r'u~0 

.05fo 

.05 1\ 

or. I43 I · IOfo 275,706.48 

00.844 *1 .091h 276,954.77 

0r. 0 75*i .o8i'o 29 2,4 82.9 2 

2,887,466,3 84 204,756.4I .07T~ 
I 

.05 170 
i 

.o8fo or. 176*! 299,273- 34 
I --_._-_._- - --_._ .... _--- ._------ - ------ -------"----- ---- ------ ------

*Average cost of em I, ,879, per ton ................ $2.29 
" " "1880, " . . . . . . . . . . . . . . .. 4.43170 

" " "188I, " ......... , ...... 4.58% 

Percentage of IncIease in Five Years, from 1875 to 1880 inclusive. 
Consum tion ...........•............. 70 per cent. 
Cost of upply ....................... 4 6-10 per cent. 
Income rom water rents ........... 38 per cent. 
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COMPARISON OF THE RATES AND REGULATIONS OF 

DIFFERENT CITIES FOR MEASURED WATER. 

The rates at which metered water is sold by different water com
panies varies largely. The following rates and regulations have 
been collated fiom various Water Rates, which have come to hand, 
to' wit :* 

Cents per 
IOOO gal's 

Newark, N. J.. .......... ..... ...... 12~ 

Discounting 2 per cent. for each $100 of metered water 
per annum. Example :-

Consumption amounting to $100 per annum, 2 per cent. 
" " 200 4 " 

" 300" 6 
up to $2000, 40 per cent. being the maximum discount 
&c. 

Morris Aqueduct, Morristown, N. J.......... 40 

"A minimum charge of $8.00 per year in each dwelling 
in which a meter is used will be mad~, whether water 
amounting 'to that sum is actually consumed or not." 

Lynn, Mass. 

Under I 2,000 gallons daily .... 
Over 12,000 daily, "the price of the excess to be fixed 

by the board." 
Schenectady, N. Y. 

25 

Daily average 500 gallons or less. . . . . . . . . . . . . . . . . . . 50 

" 
" 
" 

1,000 

3,000 

5,000 

10,000 

15,000 

20,000 

" 

" 

*Compiled from statistics of Union Water Meter Company. 

45 

40 

35 

30 

25 

20 



Hartford, Conn. 

Daily average 500 gallons or less ................. . 
" 500 to I, coo gallons ............... . 

1,000 to 2,000 

over 2,000 rates to be fixed by 

Cents per 
1000 gal's. 

30 

25 

20 

the Commissioners, not less than ................... 16 

Lawrence, Mass. 

300 gallons or less per day. . . . . . . . . .. . . . . . . . . . . . 30 

300 to 1,000 gallons per day. . . . . . . . . . . . . . . . . . . 27.5 

1,000 to 3,000 .. , . .. .. .. . . . .. .. .• 25 

3,000 to 6,000 . . . . . .. .... . . .. . . .. 22.5 

6,000 to 10,000 . . . . . . . . . . . . . . . . . . . 20 

Favorable rates will be made with manufacturers using 
water in large quantities. 

Chicago, Ill........................ 10 

Meter rates must be paid monthly at the rate of 10 

cents per 1000 gallons. 

Evansville, Ill. 

Bills for measured water to be paid monthly. 
Monthly average, 200,000 gallons or less. . . . . . . . . . . 20 

" "over I, 200,000 gallons ......... .'. . 10 

The price of any odd number of gallons, between 200,-

000 and 1,200,000, shall be arrived at by multiplying the 
excess of the number of thousands over 200 by 8 cents, 
and adding the product to $40.00. 

Cincinnati, 0 .... .................. . 

Dayton, O. 

Daily average, 200 gallons or less. . . . . . . . . . . . . . . . . . 50 

200 to 300 gallons. . . . . . . . . . . . . . . . 40 

3 00 to 5 00 . . . . . . . . . . . . . . • • 30 

500 to 1,000 

1,000 to 5,000 

25 

20 

over 5,000 . . . . . . . . . . . . . . . . I 5 
The year to be estimated at three hundred (300) days. 

Special rates given to large consumers. 
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---------------------- ---- --_._-"-------------

Cleveland, O. 

Mills 
per foot. 

For the first 50,000 cubic feet 01' less.. . . . ...... .... 3-ro 

" 

any amount between 50,000 and 100,000 cubic feet. 
100,000 " 200,000 

200,000 " 300,000 

exceeding 300,000 cubic feet. ...... . 

St. Paul's, Minn. 

Daily average, I, 000 gallons or less .... , ........... . 
1,000 to 3,000 gallons ............. . 
3,000 to 5,000 ............. . 

5,000 to 10,000 ............. . 

over 10,000 

And in addition the rent of the meter. 

Newport, Ky. 

9- ro 

8-ro 

7- IO 

Cents per 
1000 ,gal's. 

5° 
40 

35 

30 

25 

Daily average, 500 gallons or less. . . . . . . . . . . . . . . . . . 35 

5 00 to 1,000 gallons ......... , '" . . . 33 

" 1;000 to 2,000 

2,000 to 3,000 ............... . 

3,000 to 4,000 ............... . 

4,000 to 5,000 ............... . 

5,000 to 6,000 . . . . .. . ...... . 

6,000 to 7,000 ... , ...... '" .. . 

7, 000 to 8, 000 " ............... . 

8,000 to 10,000 ..............•. 

10,000 to 20,000 ..............•• 

20,000 and over. . . . . . . . . .. . ......... . 

New Albany, Ind .......... . 

If the quantity is estimattd, the rates are the same as at 
Newport, Ky., up to 15,000 gallons dail-y, which is at IS 
cts. per 1,000 gallons, and for a daily average over 15,000 

31 

29 
27 

25 

23 

21 

19 
17 

IS 
10 

IS 

gallons. . . . . . . . . . . . . . . . . . . . . . . . . .. .............. IS 
Louisville, Ky., has also the same provision in their 

water rates for estimated water. 



Louisville, Ky. 

By meter measurement. 
Daily average, 1,200 or less per month, $5.40. 

C<:::nts per 
TOOO gal'~. 

1,200 up to and including 5,000 gallons 15 

For the second 5,000 gallons daily. . . .. . .... , .... 14 

third 5,000 . . .... . . . . . . . . . .. 14 

fourth 5,000 

fifth 5,000 

sixth 5,000 

seventh 5,000 

eighth 5,000 

ninth 5,000 . . . .. . ......... . 

tenth 5,000 ................ . 

For all additional quantities, ..................... . 

Milwaukee, Wis. 

12 

I I 

10 

9 
8 

7 
6 
6 

For" the average quantity estimated during the year. 20 

Manchester, N. H. 

For a continuous supply: 
Averaging less than IS cubic feet per day, per 100 cubic 

feet. ........ , ................................... . 
Daily average 15 to 

25 to 
25 cubic feet. ................ . 

50 

Per 100 

cubic feet 

40 

30 

20 

50 to 100 .................. 15 

100 cubic feet or more. . . .. . . . . .. . ..... 10 

"Provided no meter rate shall be less than $8.00 per 
annum." 

Holyoke, Mass. 

Not exceeding 50,000 gallons per month ........... . 
From 50, 000 to 200, 000 " 

"Excess over 200, 000 " special rates." 
"The right is reserved to stop the use of water for 

manufacturing purposes, except for steam boilers, when 
the public interest may require. A reasonable interest on 
cost of meter and setting will be added to above rates." 

Cents per 
I 000 gal's. 

15 

10 
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Worcester, Mass. 

"Where the quantity of water used is determined by 
meter, the assessment per 1,000 gallons shall be at the 
following rates :-

" For I, 000 gallons per day, or less, the sum of twenty-

Cents per 
1000 gal's. 

five cents per 1, 000 gallons. 25 

., For from 1, 000 to 5, 000 gallons per day, the sum of 
twenty cents per 1,000 gallons. 20 

"For from 5,000 to 15,000 gallons per day, the sum 
of fifteen cents per 1, 000 gallons. 15 

"All meters set on private estates shall be subject to 
the inspection and control of the water commissioner, or 
such agent or officer as the committee on water shall 
designate to have the care and supervision of meters. 

"The officer whose duty it is to care for the meters in 
the citr, or his agent, shall have free access at all times 
upon the premises of the owner thereof for the purpose of 
reading the meter, or he may remove a meter at any time 
for the purpose of testing the accuracy of its measure
ment; and when any meter shall be found incorrect III 

measurement, and unworthy further use, such a meter so 
condemned will be replaced at once by one which is 
approved by the committee on water at the expense of the 
owner thereof" 

Danvers, Mass. 

Daily average, 5,000 gallons or less. . . . . . . . . . . . . . . . . 20 

Over special rates. 

Springfield, Mass. 

" Measured water, when the daily consumption is 300 

gallons or less, 30 cents per 1,000 gallons, but in no case 30 

will measured water be furnished at a less rate than $ro 
per annum, for each family so furnished. Parties using 
meters for any purpose or on any pa,rt' of their premi~es, 
will be required to measure all the water supplied to such 
premises. Measured water other than those specified, 
special rates." 
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Fall River, Mass. 

Measured or estimated water .............. , ...... . 
Provided no charge shall be less than ten (10) dollars 

per annum. 
Cambridge, Mass. 

"When the quantity used averages not less than 500 

gallons per day, a meter shall be applied, if the proprietor 
or occupant request it." 

Cents per 
1000 gal's. 

30 

3° 

Boston, Mass ........... ,........... 30 

Ottumwa, Iowa. 

Not exceeding 50,000 gallons per month. . . . . . . . . . . . 3 0 

The same reservation as to the use of water and charge 
for the use of meters is made as at Holyoke, Mass. 

Taunton. Mass. 

1,000 gallons per day or less............. .......... 25 

Special rates given for quantities exceeding a daily 
average of 1,000 gallons. Minimum charge for metered 
premises ten dollars ($10), the consumer to pay for the 
meter and putting in. No restriction as to the use of 
metered water. 

Johnstown, N. Y. 

Albany, N. Y. 

Dailyaverage, 200 gallons or less. . . . . . . . . . . . . . . . . . 40 

200 to 300 gallons.... . . . . . . . . . . . 30 

" 
300 to 1,000 

1,000 to 2,000 

" 
" 

2,000 to JO,OOO " 

Quantities in excess of 10,000 gallons 
by the commissionerI',. 

Syracuse, N. Y. 

dally, rates fixed 

Daily average, 2,500 gallons or less ................ . 

" 

" 

2,500 to 5,000 gallons ............. . 
5,000 to 7,500 

7,500 to 10,000 

over 10,000 

" 

" 

2S 
20 

10 

40 

35 

30 

25 

20 
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Utica, N. Y. 

Daily average, 200 to 300 gallons .............. . 
300 to 1,000 •.•..•...••..•• 

1,000 to 5,000 .• .. ........... .. 

5,000 to 10.000 ..............• 

over 10,000 

Rate to be fixed by the board. 
No meter rates to be less than $10 per annum. 

Newton, Mass. 

" Meters will be furnished and maintained by the city 
at cost, to all takers who prefer to use them, and the city 
reserves the right to put in a meter in any case at its own 
cost, and charge for water by measure instead of schedule 
rates. " 

Burlington, Iowa. 

Cents per 
1000 gal's. 

50 

40 

30 

25 

Daily averag~, 1,000 gallons. . . . . . . . . . . . . . . . . . . .. . 40 

1,000 to 5,000 gallons. ...... .... . .. . 30 

" 5,000 gallons and upwards.... ...... 20 

The Burlington Water Company reserves the right to 
establish meters, or to change rates if these are found 
insufficient. 

Titusville. 

Daily average, 300 to 500 gallons or less. 
500 to 1,000 

1,000 to 5,000 

over 5,000 

" 

" 

Kalamazoo, Mich. 

30 

20 

15 

J 2 Yz 

Daily average, 200 gallons or less. . . . . . . . . . . . . . . . . . 40 

200 to 300 gallons. . . . . .. . . . . . . . . . 3 0 

300 to 1,000 

1,000 to 3,000 " 
25 

20 

3,000 to 10,000 .. .. ..... . .. .... IS 

Over 10,000 gallons daily, special rate~. Where water 
is estimated the year is taken at 310 days. 
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Waterbury, Conn. 
Cents per 
:[()OO gal's 

Daily average, 500 gallons or less ................. . 30 

25 500 to I, 000 gallons ............... . 
1,000 to 2,000 • . . . . . . . . . . . . . . . 20 

over 2,000 galJlons, the rates shall not 
be less than 10 cents, as shall be fixed by the commission-
ers. 

Grand Rapids, Mich. 

Daily average, I, 000 gallons or less. . . . . . . . . . . . . . . . . 3 0 

1,000 to 5,000 gallons.. .. .. . ... .. .. 25 

5,000 to 10,000 " 
.Portland, Me. 

Daily use first I, 000 gallons ...................... . 
in excess'of 1,000 to 10,000 ..... ; ........ . 

" " 10,000 ........................ . 

Pawtucket, R. I. 

20 

50 

40 

3° 

For 1,000 gallons or less per day. . . . . . . . . . . .. . . . . . . 30 

1,000 to 3,000 gallons per day. . . . . . . . . . . . . . . . 25 

" 3,000 to 5,000 20 

" 5,000 to 10,000 .. . . . . .. . . .. . . .. 15 
In excess of 10,000 gallons, special rates, provided that 

in no case shall the charge be less than $ I O. 00. 

No restrictions as to the use of water passing through a 
meter. 

Rochester, N. Y. 

200 gallons or less per day.. . . . . . . . . . . . . . . . . . . . . 30 

200 to 1,000 gallons per day.................... 25 

1,000 to 2,000 . • . • . . . . .. ......... 20 

2,000 to 5,000" • . . . • . . . . . . . . . . . . . . . 15 

5,000 and upwards ...... , ,., ..... , ... , ....... , '., 10 

Burlington, Vt. 

Over 1,000 and under 4,000 gallons." .... " .. ,,' 50 

" 4,000 7,000" , , ... , , , .••. , , , 40 

"7,000 "25,000 .',.' .,", .• ,.. 30 

" 25,000 gallons per month, .. ".·. " .... ",.'.,. 20 



Binghampton, N. Y. 

For measured or estimated water .................. . 

Toronto, Onto 

"A general charge of 27 cents per thousand gallons will 
be made for all water supplied by meter, subject to a 
'reduction of 3373 per cent. should the rates be paid 
within one month after they become due." 

"The following charges will be made for the use of the 
meter, in addition to the above:" 

~ or ~ inch, per annu.m........... $2:00 

%" " .......... . 4.00 

. 8.00 " 
2 

3 " 
4 
6' " 

" 

" 
" 
" 

14.00 

. 25. 00 

45. 00 

•..•••...••. 100.00 

Providence, R. I. 

"When the consumption of water through a single tap 

Cents per 
1000 gal's. 

amounts annually to $300 or less, per 1,000 gallons.. . . . 30 

"When the consumption exceeds in amount the sum 
of $300 annually through a single tap, a discount of 20 

per Gent. on the excess over said $300, will be allowed 
and deducted from the amount due for the fourth quarter. 

" Provided however, that in no case where a meter is 
used, shall the annual charge be less than $lp.OO, which 
annual charge will be payable in advance. 

"The use of meters in the city of Providence is governed 
by the following regulations, "subject to additions and 
amendments, to wit: 

METERS. 

"Wpen a consumer shall prefer to pay the cost of such 
a meter as shall be approved by the commissioners, 
together with the cost of putting in and of maintenance, 
rather than to pay schedule rates, or for the quantity 
estimated, a meter will be put in. 



"The commissioners reserve the right to put in a meter 
at the cost of the city, in any case, and charge for measured 
water, instead of being governed by the above schedule. 

" If a meter gets out of order and fails to register, the 
consumer will be charged at the average daily consumption, 
as shown by the meter when in order. Repairs of meters 
will be made by the commissioners at the expense of the 
owners, whenever the commissioners deem repairs nec
essary. 

"When water passes through a meter it may be used 
fqr any and all purposes. No service pipes, however, will 
be allowed to be laid across a street. 

" All meters will be set by an employee of the commis
sioners and shall not be moved or disturbed without 
permission fi'om the proper officer." . 

St. Louis, Mo. 
I 

This city has under consideration, "an ordinance to 
secure a more equal distribution and to lessen the waste 
of water. '.' 

The provisions relating to the rates are as follows :
SEC. I. "All licenses for the right to use water, other 

than licenses issued to manufacturers and other large 
consumers of water under meter rates, shall state: 

1st The premises on and purposes for which the water 
is to be used ; 

2d. The amount paid for the license; 
3d. The total and average daily quantity of water the 

water-taker is entitled to use without additional payment; 
4th. Such other information as may be deemed requi

site by the assessor or collector of water rates." 
SEC. 2. "Any party holding a water license may use a 

greater quantity than the total quantity stated, in the 
license during the specified time, provided that at the 
expiration of the liCense said party shall pay to the assessor 
and collector ot water rates, fifteen cents for each one-
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hundred cubic feet of water used in excess of the total 
quantity stated in the license." 

* * * * * * 
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TABLE OF METERS IN USE IN THE CITY OF NEWARK. 

Number of Meters used. . . . . . . . . . . . . . . . . . . . ..... . . . . . . . . . . . . . .. . . . . .. 177 
turned off. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 

Total number of meters set. . . . . . . . . . . . . . . . .. . . . . . . . . .. . 186 

, No. of Metersl 
Business Purpose. in use. 

Tannery •....................... 33 
Public Schools .................. 25 

Hat factory ..................... 16 
Brewe.ry ................. , ...... 15 
Malt house ...................... 6 
Stables ......................... 5 
Leather finishing. . . . . . . . . . . . . . . .. 5 
Cotton thread mill... . . . . . . . . . . . .. 3 
Sawmill ........................ '3 
Refining and smelting...... . . . .... 3 
Celluloid manufacturing....... . .. 3 
Jewelry . . ......... 3 
Miscellaneous (to let power) ....... 3 
Theatre ......................... 3 
Patent leather cloth. . . . . . . . . . . . .. 3 
Cutlery and hardware...... . . . . .. 3 
Chemical works ................. 2 

Machine shops.. . .. . . . . . . . . . . . . .. 2 

Saddlery hardware ............... 2 

Boots and shoes· ................. , 2 

Silk mill ........................ 2 

Bakery .......................... 2 

Motors .......................... 2 

Sewing machines. . . .. . . . . . . . .. ... 2 

Wagon Material. ................ 2 

Paint works.. . .. .. .. . .. .. .. .. .... I 

KIND OF 

~ %.' 
Crown ................... 4 5 
Worthington. . . . . ... .. .. . 
Rotary ................. .. 
Gem ...................... 6 15 
Despel' ............•...... 2 

Hartford.... .............. '1 

Boston ................. .. 
Stoddard .................. . 

12 22 

Business Purpose. 
No. of Meters 

in use. 

Saw factory .....•.... , ........... I 
Forming hats .................... I 

Shipping ....... J '" .. .. .. .. .. ... I 

Woolen fibre .................... I 

Steel works. . . . . . . . . . .. ......... I 

Fertilizing. . . . . • . . .. . ......... . 
Glue manufacturing .............. I 

Hosiery ......................... I 

Hardware ....................... I 

Stone cutting. . . . . . . . . . . . . . . . . . .. I 

Locks ........................... I 

Trunks and bags.. . .. .. . .. .. . . . .. I 

R. R. depot. . . . . . . . . . . . . . . . . . . .. I 

Oleomargarine. .. . . .. .. . . . . . . . . .. I 

Tinware ........ , . . . .. . . . . . . . . .. I 

Wood turning...... . . . . . . . . . . . .. I 

Lead pipe ...................... I 

Iron foundry. . . . . . . . . . .. ........ I 

Smoothing Iron..... ............ I 

Varnish ........................ I 

Elevator ............. , .......... I 

Hotel ........................... I 

Vinegar. ....................... I 

Wire cloth...... . . . . . . . . . . . . . . .. I 

Oil cloth .....•.................. I 

County jaiL ..................... I 

METERS. 

I~ 2 3 4 Total 
II 3 23 
5 12 II 3 32 

27 3 31 

48 18 3 92 
3 5 

33 13 9 186 
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CLASSIFICATION OF ASSESSED WATER RENTS. 

DWELLINGS. 

5,299 one family, @ $6.25.·.·.··.····.· $33,II8.75 
2,532 two families, @ $10.00 .......... , . 25,320 .. 00 

TENEMENTS. 

1,039 three families, @ $14.00 .......... . 
4,623 families in tenements, at commuted 

rates ............................. . 
1,373 boarders ........................ . 

FIXTURES. 

2,715 hot and cold baths.. .. ... ... ...... 13,266.00 
288 cold baths...... . .......... ...... 707.75 

2,~ kitchen boilers. .... ......... .... 3,546.75 
4.399 water closets ..................... , 12,031.75 
346 urinals ... '" . . . . . . .. .............. 1,555.50 
II aquariums........... ............... 69.50 
2 turkish baths. . .... . . . ... .... . . .. . . .. . 40 •00 
1 shower " . . .. .. . . .. . .... . .. . .. .. .. 10.00 
Public water closets and urinals. . . . . . . . . . 175.00 
45 public baths. . . . . . .. . . . . . . . . . . . . . . . . 450.00 
59 fountains ................. :......... 710.00 
16 pubhc fountains. . . . . . . . . . . . . .. ...... 1,600.00 
9 sewing machine motors...... ...... .... 34.50 

--- 34,196.75 126,330.50 
BUSINESS PLACES. 

I • 
400 miscellaneous charges for shop use.. . 1,920.25 
340 offices.... .......... ...... ........ 807.00 
1,744 stores ................... '" ...... 4,681.75 
296 extra clerks charged. . . . . . . . . . . . . . . . 97.50 
786 saloons...... ........ .............. 4,135.5°' 
118 bakeries.......... ................. 616.25 
lI8 barber. shops. ...... ...... .... ...... 638.00 
33 butchers. . . . . . . . . . .. ..... . . . . . . . . . . 101.00 
7 private markets........ . . . . .. ........ 247.00 
80 tailors...... ...... ................. 244.75 
23 blacksmiths ........................ , 114.00 
Currlers-Morrocco and leather dressing... 150.00 
IS tanneries. . . . . . .. . . . . . . . . . . . . . . . . . . . . 670.00 
22 laundries. . . . . . . . . . . . . . . . . . . . . . . . . . . 396.50 
II foundries. . . . . . . . . . . .. .............. 66.00 I 
Jeweler's use ......................... '1-_4_'1_3_._00+1-2-6-,37'" 3-0-.5-

0 
126,33

0
.5

0 
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CLASSIFICATION OF ASSESSED WATER RENTS.-Continued. 

Amount forward, $15,298.50 126,330,50 

BUSINESS PLACEs-Continued. 

14 dentists. . . . . . . . . . . . .. . ............ . 
Restaurants and ice cream saloons ..... . 
15 Banks ...................... · ... ···· 
14 Photographers •..................... 
3 Lapidaries ......................... . 
Slaughter Houses ........•............. 
Bottling and Bottle Washing ........... . 
Plating ............................. . 
Small Breweries .................... ··· 
Cows and Stock ....................... . 

FACTORY USE. 

3,358}4 horse power charged ........... . 
9,041 Hands ......................... . 
103 Hatters' Kettles ................... . 
23 Hatters' Coloring Kettles ............ . 
Hatters' other use .....•.•.............. 
Miscellaneous Factory uses ...... , ...... . 
Water Motors .............•............ 

MISCELLANEOUS. 

Public Buildings and uses, City and County 
Private and Parochial School, 1,618 scholars 
<itheruse ................. ····· ..... . 
19 Club Rooms ....................... . 
25 Lodge Rooms ...................... . 
20 Halls, Meeting Rooms, &c ..•........ 
Engine Supply, railroads ............... . 
Depot use, railroads ................... . 
Private Fire purposes .................. . 
Lodgings ....•.................... ··· . 
Special Hose uses ..................... . 
Miscellaneous uses ..................... . 
22 Tanks for miscellaneous use ......... . 
Per cent. increase charged Belleville .... . 
Washing Vegetables ..... , ............. . 
Washing Barrels ...................... . 
4,410 Stalls, Stables ................... . 
30 Green Houses ................... , .. . 
Church use ................ : .......... . 

73.00 
492 .75 
120.00 
137.50 
41.00 
60.00 

150 .00 
126.50 
325.00 
95.00 16,919.25 

16,791.75 
2,371.75 
1,010.00 

115.00 
139.50 

1,872,50 
1,738.00 24,038.50 

1,g60.00 
198.00 
104.50 
117.00 
115.00 
153.00 

2,300.00 
83 1•00 
250 •00 
39.50 

107.50 
17.50 

334.00 
lSo.go 
52 .50 

25.00 
9,568.50 

156.25 
346.00 16,856.15 

184,144.40 
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Dee. '72 4,240,829 5,6,6 755, 124.58, 3'785 3·94' Snow on IO days. Rain on 7 days. 

Jan. '73 4,61 7,650 5,664 8') 124.774 5. 820 3.726 Snow on 7 days. Rain on 7 days. 

Feb. '73 5,234,530 5,67' 923 127'40 7 3. 885 3.340 Snow OD 6 days. Rain on 5 days. 

Mar. '73 4,446,402 5,678 783 34.472 2.760 3·549 Snow and rain on x6 days. 

Apr. '73 4,099,449 5,753 7'3 46 .475 5.835 3·735 Snow and rain on 14 days. 

May'73 3,850 ,765 5,895 654 57·97' 3·755 4.368 Rain lJ days. 

J une '73 4.501 ,461 6,008 749 68.592 ',7'5 3·734 Rain on 5 days. 

J uly '73 4,738,803 6,175 767 74. 129 6.6'5 3·739 Rain on 13 days. 

Aug. '73 4,255,600 6,310 674 70 .40 3 7'765 5. 168 Rain on 15 days. 

Sept. '73 4,677,013 6,397 731 63. 887 3.550 3.340 Rain on 1:0 days. 

Oct. '73r,912,6,5 6,470 759 53.37' 3.740 3.649 Rain on 6 days. 

Nov. '734,167,861 6,533 638 36 '''7 4. 679 3.732 Snow and rain on 17 days. 

Total rainfall for the year, 53.895 inches. Average daily consumption for the year, 
4,473,603 gallons. 

Total of averages, previous years, 46.021 inches. Average consumption per tap for the 
year, 680 gallons. 

Total number of taps at the end of the year, 6,598. 

Notes/rom Mr. W. A. Whitehead's meteorological records: 

The mean temperature of the Winter months was the lowest of any Winter except one 
since 1843-44, being 25.590, while the mean of the Winter months 1867-68 was 24.980. 

Snow fell to a depth of 62~ inches. 
On August 14th, 1.820 inches of rain were deposited, and on the 31st of the same month 

2.630 inches. 
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Dec. '73 ·h4OI,066 6,598 664 755 35.384 2·47° 3.919 Snow on 5 days. Rain on 8 days. 

Jan. '74 4,354,382 6,630 656 815 32 .61 3 5·00 3.776 Snow on 5 days. Rain on II days. 

Feb. '74 4,584,618 6,653 68g 923 29.656 3. 168 3'380 Snow on II days. Rain on 3 days. 

Mar. '74 4,519,909 6,673 677 783 37.827 2.135 3.561 Snow and rain on IS days. 

April'74 4,364,632 6,745 647 713 41.475 8,715 3·737 Snow and rain on 19 days. 

May'74 4,218,705 6,822 617 654 58.617 2·755 4·473 Rain on 9 days, 

June '74 5,347,227 6,918 773 749 69·4°8 3.580 3 .6691Rain on 7 days. 

July '74 5,188,228 6,998 741 767 73.484 4. 23° 4.20JRain on 8 days. 

Aug. '74 5,226,300 7,082 738 674 6g. 2I3 2'785 5.252 Rain on 6 days. 

I 

Sept. '74 5,346,833 7,I39 749 731 66,792 9. 0 5° 3·45° Rain on 6 days. 

Oct. '74 4,790,899 7,251 66r 759 53.689 2·435 3.652 Rain on 4 days. 

Nov. '74 4,449,391 7,312 609 638 40 .979 2.860 3'9041Snow and rain on 7 days. 

Total rainfall for the year, 49.853 inches. Average daily consumption for the year, 
4,732,718 gallons. 

Total of averages of previous years, 46,975 inches. Average consumption per tap for 
the year, 640 gallons. 

Total number oftaps at the end of the year, 7,389. 

Notes/rom Mr. W. A. Wkitekead's meteorological records: 

The mean temperature of the Winter months was 32.220, and snow fell during the same 
to a depth of 36 inches. From the :loth to the :l9th of September 7.830 inches of rain were 
deposited~ and the remainder of the total for the month fell on the 29th. 
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Month. Remarks. 

-------------------1-----------
Dec. '744,379,388 7,389 593 709 31. 185 2.810 3.890 Snow on 3 days. Rain on 7 days. 

Feb. '755,657,629 7,454 759 806 22.91 5 2.400 3.320 Snow on 5 days. Rain on 5 days. 

April '75 5,076,825 7,491 678 68043.417 3.135 3.965 Snow and rain on II days. 

June '755,658,474 7,735 731 76168.754 2·335 3.558 Rain on 9 days. 

July '755,773,377 7,874 733 75472.880 5.985 3·~75 Rain on II days. 

74062.504 1.930 3.656 Rain on 5 days. 

Oct. '75 5,356,043 8,074 663 7I051.83:r 2.890 3.771 Rain on 8 days. 

Nov. '755,216,594 8,137 641 62437.983 4.360 3·734 Rain on 10 days. 

Total rainfall for the year, 44-980 inches. Average daily consumption for the year. 
5,471,283 gallons. 

Total of average of previous years, 46.760 inches. Average consumption per tap for the 
year, 667 gallons. 

Total number oftaps at tbe end of the year, 8,196. 

Notes/yom Mr. W. A. Wltlteftead's meteorological rectJrds: 

The mean temperature of the Winter mon~hs was nearly as low as during the Winter 
1872-73. being 25.672, ~hile snow fell to a depth of 43 inches. In March, 17% inches of snow 
fell, and its mean temperature was below all but ODe of the 31 preceding, this being the 
March of 1872, with 30.230. 

• 
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Q,Jc0 S]~IVl' O,.lg~<Ec ~- 11-<';;-<8 z::l~Q,J §§'<tgi § I~~ 

::.;~ "'''' 1< "" ------- --,-- --- --- --- --- ----------------
Dec. '755,972,783 8,1961729 67132.3°2 2.6141 3.849 Snow on 3 days. Rain on 13 days. 

, I 

Jan. '76,5,701,723 

Feb. '7615,807,660 

Mar. '7615,633,430 

April '76 5,403,58, 

8,2481 691 7"934.899 1.200[3.820 Snow on 2 days. Rain on II days. 

8,293l7OO 79032.130 5'355i 3. 294 Snow on 7 days. Rain on 7 days. 

8,3141678 72536 . 129 IO'OOO'I! 3'212Isn~w and rain on 13 days. 

8.3821645 67948,462 3.305. 3'9391Ram on II days. 

May '765,973,287 8,473 i 704 63559.456 3.045\' 4.322 Rain on 10 days. 

June '7616,908,943 8,531 8IO 75' 72.176 1.585 3.5'7 Rain on 7 days. 

July '76'7,6IO,468 8,535, 864 74778'310 3.060 3.939 Rain on 7 days. 

71274.15° 2.450 5.328 Rain on 2 days. 

Sept. '766,471,460 8,742 728 751 62.810 7.505 3. 604 Rain on 12 days. 

. Oct. '766'305'7031 8,7741 718 694 46 .673 1.260 3·775 Rain on 8 days. 

629 143 '717 . Nov. '76 5,989,768 8,8281 678 4. 0 40 3. 693 Rain on I I days. 

.. _----_._-_._-

Total rainfall for the year, 45.419 inches. Average daily consumption for the year, 

6,206,944 gallons. 

Total of averages of previous years, 46.746 inches. Average consumption per tap for 

.the year, 700 gallons. 

Total number.of taps at the end of the year, 8,885. 

Notes/rom Mr. W. A. Whitehead's meteorological records: 

The mean temperature of the \Vinter months was 33.IIO, only five of the series (since 
1843-44) having a higher mean. While snow fell to a depth of II% inches, 2.265 inches of 
rain fell from the 13th to the 15th of February. On the 20th and 2Ist of March, 2.000 inches 
of rain were deposited, and on the 25th, 3.920 inches. The wean temperature of June ex~ 
ceeded all but one of the series. Of the 3.060 inches of rain in July, I.980 inches fell on the 
30th and 31St, while the mean temperature of that month exceeded that of all previollsJulys 
covered by the records. In August, 2.400 inches of rain fd} on the 17th, and on the 17th of 
September, 3.560 inches. 
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1877. 

b~ I~!~ ~~ ~.~] ~- I~ ~ 'I .. 
~·3vi ................ 0° 0>_ ~>'::I d rIi .~Il). 

o.J.":: Q'a § ,e= v f;!~ ro::2 ""' ~ (!) I ~ >-~ 
Month. ~ a ~ il.5 S o.c3 ~ P.: ~ ~ ~ .5 -5 (!) ~ -5 Remarks. 

C'tI:::Ie; I~ bll,.t:: S ~ p,. > 0 ~ ct: I=: blI 0 ~ 
[l ~" 1 s ~ u ~ . Q) rj ~ < s 8 ~ - 'f'>-I 

I 
> 0 :::1- C'tI ca.> ..... ;.... :!.l (!) 

..: u IZ rlll) :3 ~ < ~ ~ ~ :< a I 

Dec'. '7616.891,150 8,885 -:: --:: :3.81412.515i 3'799is-n-o-w-o-n-'-0-d-a-y-s-. -R--a-in·-on-2·-d-a-y-•. 

ill I I 
Jan. '77:7,108,088 8,928 796 706125.802 3.060! 3.456!snow on 6 days. Rain on 3 days. 

Feb. '7716,628,269 8,943 74' 768!34'4641 1.6501 3.403!SnOW and rain on 4 days. 

Mar. '7716.309.363 8.980 703 713137.56416.075' 3.721!snow·and rain on 13 days. 
I I 1 
1 ' I 

April '77,6,023,390 9,021 667 67] 149.404 3.125 3.903lSnow and rain on 9 days. 

!\IaY'7716,838,415 9,1°5 751 652;60.560 1.01O! 4.,82!Rain on 10 days. 

! ! I I 
June '77:7,219,058 9,185 786 766'1'71.583 4.17°: 3.585 Rain on II days. 

I' 1 i 
JlIly '7717,346.6721 776i77.883 5'98°1 4.233 Rain on 12 days. 

I I 1 I' I, 1 

Aug. '7716.68,.,°'1 729175.57° 7.7301 5.243 Rain on 10 day •. 

, iii I! 
Sept. 77!7.850,527i 746i66'74 "470, 3'7031Rain on 4 day •. 

Oct. '77 II"",:",,! ~i"'''' ""'I "~'I"'"" - H ,.,. 

Nov. '7716,370,9971 641144.817 6. 9I5[3'793!Rain on 12 day •. 

Total rainfall for the year, 51.435 inches. Average daily consumption for the year 
6,714.369 gallons. 

Total of averages of previous years, 46.089 inches. Average consumption per tap for 
the year, 708 gallons. 

Total number of taps at the end of the year, 9,485. 

flotesfrom Mr. W'". A. Whitehead's meteorological records: 

The mean temperature of the Winter months, 28.030, was the lowest with exception of 
three of the series. Snow fell to a depth of 3SU inches. On August 13th and 14th, 3.340 
inches of rain feE, and on the 25th, 1.120 inches, The rainfall in October was larger than any 
preceding October, and on November 8th and 9th, 2.125° inches of rain were deposited. 
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~ ..... ... ~ 

I~ ~ >.. " . :::Sl/i -= 0.0 d§ ~ ° ~ ~ 

:g.g ~ !S bIJ.g ~ .... 0 

~:2E " ~ 0>- ::::: iii .- " ~.§ § 0- (.)~"'2 ~ >- <.Ii ';:"'@ <l! " Month. .~S"~ 8''' 
~ p..{j 1ll~~ . S "5 ... ~ " Remarks . ~.S S 11) 0-5 

~ " ~ ..0"".= t ~~ > 0 ~ " ..:; ""0= 
s>~d S~ ~ " . «:SS p:: ~'>"'" ~o. 

> ° = " <~~ 2 " " «:u "~,, o~ > ... 
Z" U 0.>' «:0. 

---- ------ --------
Dec. '77 6,391,896 9,485 674 7°3 37.645 0.920 

Jan. '78 6,876.350 1 9,529 722 723 3°'996 6·445 

Feb. '78 6,798,7821 9,563 7" 762 32 . 2 .1-1 4'960 
i 

Mar. '78 6,477,4°4 9,584 676 7II 45· ISS 3. 635 

April '78 6,529,745 9,648 677 670 55· 554 I. 730 

May '78 6.911 , 013 9,728 710 672 60·734 4. 2 °5 

1 I 
June '787,131,869 9,7991 728 

I I 
July '7818,444,792 9,8391858 

Aug. '788,123,151 9,8891 823 

1 I 
Sept. '78 8,390,619 9,92°1 846 

O~ '+~"'F '''''I''' Nov. '7817,165,201110,0031 7161 64842.654 4.570 3.795 Rain on 9 days. 

3.763 Rain on 2 days. 
I 

3.444!Snow on 5 days. Rain on 3 days. 

3'3521snow and rain.on 6 days. 

3.791 IRain on 12 days. 

3.880IRain on 8 days. 

4.092 Rain on 9 days. 

3.J

1

Rain on 8 days. 

4.283 Rain on 11 days. 

5.3171Rain on 10 days. 

3.743 Rain on 10 days. 

Total rainfall for the year, 46.659 inches. Average daily consumption for the year, 
7,280,550 gallons. 

Total of averages of previous years, 46.845 inches. Average consumption per tap for 
the year, 725 gallons. 

Total number of taps at the end of the year, 10,048 . 

..I.Votesfrom Mr. W. A. Whitehead's meteorological records; 

The mean Winter temperature, 33.294, exceeded 31 of the 34 Winters of the series, and 
snow feli to a depth of only II~ inches. On the 5th and 6th of May, 1.234 inches of rain 
were deposited, and on the 31St, 1.610 inches. The mean temperature of July exceeded all 
but one of the series. 
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"''- '" . 
i~ >-. 

~~.s .§ llig~ <Ii ~.§ iii r: .... 0 

~~~ =" '- = = ~o. o~- .... 4) • 

Month. ~a§ o'a 0 Sf! ~ ~~ ~~f ~ ID r! >. ID 
Remarks. .. S:::: il.5 E =-" Ol",-" 

" ::loS f;lk) ~<i.. ~ 0" .- " e·~~ .U'-5 " = ~:ao 5'" %! f1 e! <sS' Pi .... 
~o ;i:;;11 ~~ <" ~ <,»m ~ 

"'>- <'" ------- ---- -.------
Dec. '78 7,895,358 10,048 786 6gg 3,·8'7 7.469 3.681 Snow and rain I I days .. 

Jan. '79 8,Jl:2,Ox8 10,088 804 7" '5.686 2.8go 3.527 Snow on 8 days. Rain on 3 days. 

Feb. '79 7,927,369 1°,092 786 754 27. 683 2·53° 3.398 Snow on 13 days. Rain on 3 days. 

Mar. '79 7,36i ,900 10,102 729 70538.42413.7451 3.786 Snow and rain on 12 days. 

April '79 7, 184,631 10,185 705 67,147.962 4.760 3.8'9 Rain on 13 days. 

May'79 7,743,6'4 10,236 7571 678 63.83' 2.175 4·095 Rain on 8 days. 

June '79 8,775,643 10,301 852 763 7' .550 3.038 3.596 Rain on I2 days. 

July '79 9,041,490 10,337 875 793 75·359 5.050 4. 284 Rain on 9 days. 

Aug. '79 8,479,374 IOdS3 8'7 743 7'.750 9. 120 5.324 Rain on 8 days. 

Sept. '7918,go, ,479 10,412, 855
1 778 62.450 3.750 3 670 Rain on 6 days. 

I i 

Oct. '79 9,640,645 

.0'''1 '~I 726 59.360 0.320 3.643 Rain on 3 days. 

Nov. '7919,42,,29' 

I 
10,496 8g8! 660 4' . 76011.940 3.685 Rain on 8 days. 

i 

Total rainfall for the year, 46.787 inches. Average daily consumption for the year 
8.375,244 gallons . 

. Total of averages of previous years, 46.508 inches. Average consumption per tap for 
the year, 793 gallons .. 

Total number of taps at the end of the year, 10,557. 

Notes/rom Mr. W. A. Whitehead's meteorological rect>rds: 

On December loth, 3.995 inches of rain fell. The mean temperature at the Winter 
months, 28.400, was below aU" but eight covered by these records, the mean of the 35 pre
ceding Winters being 30.210. Snow fell to a depth of 35 inches. The mean temperature of 
June was only exceeded by five of the series, and that of July by ten. On August 17th and 
18th, 4.680 inches of rain were deposited, and on the :?sth, 1.150 inches. On September 4th 
and 5th, 1.500 inches, and on the 14th, 1.000 of rain fell. The rainfall of October was below 
that of any previous October. 
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~~ if.1~~.s!§ §-U ",,~I-, '~5 -
'V 'i5. c '0 '2 § .g == :-' ~.~ ~::2 ~ i 3 ~ ~ >. 

Month 61 s:§ ~.8 S o.J rc 0..0 S C ~ I :::"5 -v ~ 1{( III t1 k" 
"~"I....ClbJJ...c8 ~p., >o~IIC;:C: b.oo 
tl ~ C-' 182 u ~ . S 11 ~ ~ a E ~...... ~ ~ 
>0 ~.,:;Ilco..>1o.<C;: ~I W" 

I <l'! U IZ ro :.> :5 s ~ 5. ~I ..., I ~ a 
----:---1-1-1--------

Dec. '79 8,407,997! 10,557 7961 7"!35.00015.330 3'786 Snow on 7 days. Ram on 5 days. 

Jan. '80 8,277,956110,595 78,11 7341.i37.64012.59013.5'5 Snow and rain un 8 days. 

Feb. '80 8,605,3oJI )"0,618 810 758135.0991 2.8303.374 Snow and rain on 8.days. 

. I I 
Mar. '80 8'788'399110,646 8251 7091137.45,14.900 ,.755 Snow and rain on '2 days. 

April'8o 8,852,94910,688 8281 67651.175 3.3°53.845 Snow and rain on 12 days. 

May '80 10,325,482 10,739 9621 689168.383 0.7604.064 Rain un 5 days. 

I ' 
June '80 <0,479,638 10,798 97'1 776173.696i L185 3·555 Rain on 6 days. 

July '8010,247,9041 '0,859 940 805175.31017.4604.305 Rain on '4 days. 

Aug. '80 9,395,355 10,904 86,\ 753172.258' 4.68°5.494 Rain on" days. 

Sept. '80 9,446,09' 10,946 8631 789165.954 2.480 3.6,6 Rain on 6 days. 

Oct. '80 9,'50,602 ",004 8321 75552'70512.'00 3.665 Rain on 8 days. 

Nov. '80
1 

8,339,072 ",052 7551 694138.43712.36513.765 Rain on6 days. 

Total rainfall for the year, 39-98S inches. Average daily consumption for tne year, 

9,I95,326 gallons. 

Total of averages of previous years, 46.739 inches. Average consumption per tap for 

the year, 829 gallons. 

Total number of taps at the end of the year, Il,093. 

Notes/rom Mr. W. A. Whitehead's }1teteorological records: 

On December 24th to 26th, 2.480 inches of rain were deposited. The mt.:an temperature 

of the Winter months, 35.7:1-0 was unprecedented, the mean of the previous \Vinters covered 
by the records being 30.440. On l\l'arch 16th, rain fell to a depth of 1.040 inches, and on the 

19th, 1.170 inches, and on the 20th, 1.260 inches. The mean temperature of May and June 

exceeded any of the respective months of the series. 
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's.~ Month. e> S 0 o c 0 

~£:; t.e e s" 
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Dec. 'So 9,458,882 H,093 853 

Jan. '81 9,836,873 II,Z26 884 

Feb. '81 10,557, 124 u,145 947 

Mar. '81 9,120,728 II,17° 81 7 

April '8, 9,174,879 n,2I4 8,8 

May'8I 9,21 9,686 I1,32 4 8'4 

June '81 9,654,384 11,423 845 

July '8, 10,520,432 11,504 915 

Aug. '81 ",'54,3681 ",559 965 

Sept. '81 10,834,112 II,632 931 

Oct. '8, 9,768,623 JI,74° 832 

NOV.'SI 9,412,621 1I,829 796 
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1881. 

~ g ~ 1 . 1= ~ ,J;!~ c·- 0 Q) . c ~ o>~ Q.J>-~ :; rti 'C; ~ui U <1l OJJ- t1l 
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~~~<Sa- ~~ e'~~ 
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"'>. «:'" ------
722 26. 687 2. 685 3. 828 

740 24·447 5. 0 50 3.489 

764 27'946,4. 645 3·359 

.724 37. 27J6.835 3. 81 5 

6g5 48 .529 1·7:15 3. 830 

723 64· "7 2.9' 7 3·979 

800 66,746 5. 0 40 3·493 

822 75·OJ2 I·34° 4.388 

767 75·935 0.230 5.472 

798 73.721 0.870 3.586 

764 57·939 2·73° 3. 624 

701 44. 108 3.075 3.729 

Remarks. 

Snow on 9 days. Rain on 2 days. 

Snow on 9 days. Rain on 2 days. 

Snow on 5 days. Rain on 7 days. 

Snow and rain I:I days. 

Rain on 6 days. 

Rain on I2 days. 

Rain on 13 days. 

Rain on 7 days. 

Rain on 5 days. 

Rain on 7 days. 

Rain on 10 days. 

Rain on 12 days. 

Total rainfall for the year, 37.:r82 inches. Average daily consumption for the year, 
9,888,583 gallons. 

Total of averages of previous years, 46.592 inches. Average consumption per tap for 
the year, 831 gallons. 

Total number of taps at the end of the year, lI,go2. 

Notes/rom Mr. W. A. Wkltekead's meteorologiCal records: 

On December 5th, :1.140 inches of rain were deposited. The mean temperature of the 
Winter months was 26.430, and the average of the 38 preceding Winters, 30.690. Snow fell 
to a depth of 49 inches. In March, rain fell on the 5th, 1.120 inches, on the 9th and lOth, 
1.565 inchet, and on the 19th, 2.580 inches. The temperature of May was only exceeded by 
that of last year. The mean temperature of 38 previous Julys was 73.31°, that of Augusts, 
71.55, and that of Septembers, 64.:Uo. The temperature on the 7th of September, 100.50, 
was the highest recorded of any day of any of the years covered by the records, and the 
mean of the month more than five degreet over any September of the period. The mean 
temperature of October was above all except one of the 38 preceding. The drought of the 
three consecutive months of July, August and September, was unprecedented, the total 
rainfall being only 2.490 inches, while the total of the averages amounted to 13.436 inches. 



CoMPARATIVE STATEMENT OF THE CONSUMPTION ON THE HIGH AND 

Low SERVICE LEVEL. 

I Average for the ye:r. 

§ g vi '0 ·3 ci. 
U'';:;§ tvi §<.s 
~~:; "S~~t 
A li1"'z 8 p. 

Highest monthly. Lowest monthly. 

1---------1·-------
'0 § 
~ vi .~ ~ 
~ Cl. I:j 

Q JS ~ t 
::I § Q. 

Z !u 
-----1--------------------

757 

,88o. In June In Janu'y 

797 

High Level..... 2,258,094 2,974 759 2,528,777 2,856 885 2,°32,8'4 2,759 
737 

,88,. In August In March 

Both Levels.... 9,888,583 

Low Level...... 7,479,2'2 8,373 

High Level..... 2,409,37' 3,,86 6g6 

NOTE.-In 1878, being still in the time of the depression of business, the consumption 
per tap on the High Level exceeded the consumption on the Low Level, while in 1880 and 
1881, after the revival of business, this was reversed. 



ENGINEER'S REPORT ON TEST OF COALS OF 1881. 

-- -

Gallons deliver'd Pounds of Cost per million 

DUTY. in reservoir per coal to one gallons delivered 

pound of coal. of ashes. in reservoir. 

Packer Coal, @ $4.45··········.············· 53,490,340 356.5 5·7 $5·57 

Schuylkill .. " 4.40 ................ , ......• 54,4 16,783 363. 2 6·3 5·40 

Plymouth " " 4·35· ............ '" .•...... 56,171,253 374. 8·5 5· 19 

Logan " " 4. 23 ........................ 55,157, 21 7 367.5 5. 8 5. 13 

Baltimore-- " " 4.25· .................. " ... 54,550,13 2 364. 6.8 5. 21 



STATEMENT OF WORK OF PUMPING ENGINES AT BELLEVILLE, FOR THE YEAR ENDING Nov. 30, 1881. 

r i 1 .... STROKES: :1 GALLONS. . "1 ..... I No. Iand2. . NO·3· ..... 

Month. I No 1.1. No.2, NO·3· -----.---.-, -----------I'Total gall's·I·----~---- Total coal Ashes. 
'. ___________ No. 1& 2. ~INO. I and 2. NO.3· I ~~~ Bnk'g ~~ Bnk'g ________ _ 

---- 1 I 

December... 360.251 396.15 340.20 2,°74,085 1,059,335: 157,63°,460 :£35,594.880 2931225,3401 420,477 5,154 3S8,7II 3,724 788,066 
1 I 

January..... 594'301 573. 25 168.05 3,193,416 486,277 242,699,616 62,243,456 3°4,943,°72' 648,051 6,650 165,849 3,724 

February.... 400.55 513.35 290.55 2,544,382 798,644 1931373,03211 1022264321 295,599,464 521.5641 3,990 332,022 9,846 , , I 
March...... 228.251 540.15 328,35 2,097,5401 963,5121 159,413,04°1 123,329,5361 282,742,576 41I,7801 6,792 297,546 13,°32 729,150 127,239 

April.. .... 511.55, 577.15 '32.10 2,968,580 387,7681 225,612,08°1 49,634,3041 275,246,384 617'°911'°'374 127,684 1,995 757,144 123,686 

May........ 555.501 646 ,35 126,45 3,183,954 342,420i 241,980,5°4 43'829'76°1285'81°'2641 674,801 8,442 lI8,066 I,Q62 803,171 129,135 ... 

June .. · .... ·1 472.001 680.00 '75.10 3,058,510 446,7561 232,446,7601 57,184,768 289,631,528 662,,6'1 5,586 153,637 '3,799 835.183 140,623 8 
July........ 562.351 688.10 '71.,0 3,5°',900 468,6641 266,14+,4001 59,988,992 326,133,3921 731,6771 4,256 2°5,458 3,192 944,583 138,052 

August.. '" 578.251 486.20 356,35 2,949,4241 950'2281 224"56,2241 121,629.184 345,785,4°8 629,199 4,627 338,540 5,586 977,995 146,856 

September.. 353.2°1 3°4.10 560.35 J,714,4OO 1,521.320 I3o,294,400l 194,728,960 325,023d60 358,835 4,256 568,130 5,852 937.073 Il3,160 

October..... 547.45 439.20 3°5.15 2,554,224 849,2681 194,,21,0241 108,706,304 3°2,827,328 580,844 8,778 299,°5' 3,458 892,13' 130,864 

November .. ~5.35 ---.:8.40 ----=-:'4'351"303'920 ',431,7731 99,097,920[ 183,266,944 ~2'364,864 .-:!.~,577 ~'581 ~6'970 14,364 ~ ~,'88 

5441.40 6,064.00 ,,470.10 3','44,335 9,705,96512,366,06g,4601,,242,363,520 3,60g,332,980 6.53',057 76,529 3,441,664 80.434 10,129,684 1,557,004 

120,494 

Highest daily average, in August ............................................................ 11,15'h368 gallons. 
Lowest daily average, in March ............................................................. 9,120,728 
Daily average for the year .................................................................. 9,888,583 
Increase over last year.... . . .... .. .... ...... . . .... . . . ... . ..... . ..... . . .... . . .... ...... ... ... 693,257 



STATEMENT OF WORK OF HIGH SERVICE PUMPING ENGIN~;, FOR YEAR ENDING Nov. 30, 1881. 

.. "" i H. M'I" Strokes. Gallons. Firing. i Banking.: io~alco~l.Ash~·s~ 
December ........................ 1558--;- ~9,6IQ ~89,336 -- 164,100 ---1-7':;-00-1--18-1,-500- -2-7,-48-5-

I 177,&xl I I, 100 188,900 23.326 January ... •••••••• , > 626 45 2,011, 603 75,636,172 

February ........ ... , ......... 577 00 1,855,838 69,779,5°8 10,200 

March ............... , . . . . . . . . . . . . 562 3° 1,132,723 65,15°,385 174,715 19,976 

April .................... 50600 1,604,548 60.33 1,005 I~,ooo 153,700 17,963 

May ..... ... , .. , ....... 54000 1,776,II5 66,781 ,924 154,200 171,600 25, 284 

June........ . ............ 5563° 1,843,668 69,321,9191 159,489 15,000 174,489 25,047 

July. . . . . . . . .. .. . . "1 679 00 2,230,200 83,855,52011 195,000 5,400 200,400 34,557 

August. .. .. . .. . .. .... . .. '1702 00 2,4°7,138 9°,508,389 196,000 5,100 201,100 29,473 

September.... .. ........ . ..... 61205 2,221,012 83,5IQ,051/' 192,300 6,400 198,700 31,486 

Octcber ...................... 'Ii 583 45 2,021,IQ6

1 

75,993,585, 194,700 i 7,200 I 201,900 29,139 

Novemher. . . . ...... . ... .... ...... 607 15 1,895,285 71,262,6781 186,300 i 7,800 I 194,100 r 32,626 

i71IQ 5~ 23>l88:~4_L_87~'-420'17~1 ":,072>..9.()±_L_~~,~ 22218,~j~~,8II ----------

Highest daily average, in August. ......... 2,919,625 gallons. Daily average hr the year ................... 2,409.371 

Lowest daily average, in April ............ 2,011,033 Increase over last year .................. . 



CORRECTED STATEMENT OF WORK OF PUMPING ENGINES AT BELLEVILLE FOR YEAR ENDING NOVEMBER 30th, 1881. 

- No. of hours in ope~ti~n. Str~kes. Strokes. Gal1o~s. II Gallons. I - , Coal Nos. I and 2. Coal No, 3· I 
Month Nos .• & 2 NO.3. Nos .• and 2. NO·3. Total Galls. 1 Total Coal Ashes. 

No.1. NO.2. NO.3 I Firing. I Bank'g. Firing. Bank'g. 

Dec~ --.~: ---:4 .• 0 578.05 ---::,280 ',726,208 ~9,693'2801 220,954,62j 260,647,904 --':9,548 -.-.~ ~'7~4 - 20,075 899>3871--"4,204 

Jan .. .. 
Feb .. . 

Mar ... 

April. 

May. 

June .. 

45·40 '36.05 525.40 

33.20 

224·55 

28'.35 

561.2 5 

32 5.5° 

1.40 640.50 II7,378 1,879.946 8,920,728 240,633,088 249,553,816 

192.00 499·45 I,III,822 1,468,2¢> 84,498,472 :187.9·41,888 272,44°,360 

208.00 418.10 x,354,560 1,270,640 102,946,560 162,6.41,920 265,588,480 

698.45 .87.5° 3>395,'24 484,848 258,029,424 62,060,544 320,089,968 

460.05 392.45 2,149,592 1,179,845 163,368,992 151,020,160 314,389,152 

720,190 

435,793 

2,475 682,3'3 25,666 

3,88. 

8"77 

5,586 

105,579 

.... 
120,156 2 

July.. 292.4° 403.'5 452.4° ',936,408 ',332,'72 '47,.67,008 '70,5.8,0.6 3'7,685,024 447,948 '0,640 488,.89 8,977 955'154

1 

'38,505 

Aug.. 332.I5 225.40 501.25 J.334.o¢ I,483,318 101,391,296 189,864,704 291,2S6,cx>o 346,494 8,987 578,802 6,251 940,534 147,422 

Sept.. 108.40 31.00 652.15 389,488 1.982,669 29,601,088 253,781,632 283,382,720 90,44° 1,728 749,040 6,5171 856,725 128,980 

Oct... 207·05 61.00 581.3° 790,288 1,746,928 60,061,888 223,606,784 283,668,672 159,670 5,187 606,132 13,300 784,289 II8,872 

Nov.. 204.45 120.25 467.15 921,416 1,4°7,368 70,027,616 180,143,1°4 250,170,720 192,846 6,384 477.644 619201 683,794 105,548 
------- --------------- ------ ---- ---- ____ [ ____ 1 ____ _ 

1 
: i 

Total. 261.810 270.805 5,898.10 14,597,875 17,625,3981,109,438,500 2,256,050,944 3,365,489,4441 3,228,008 57,567 6,666,049 132,6991 I~.o84,3231 I'~~_~,"493 

Highest daily average in June .............................................................. 10,479,638 gallons. 
Lowest daily average inJanuary ........... , ................................................ 8,277,956 
Daily average for the year ................................................................... 9,195,326 
Increase over last year .. '. . . . . . . . . . .. . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . 820,082 



CORRECTED STATEMENT OF WORK OF HIGH SERVICE PUMPING ENGINE FOR THE YEAR ENDING Nov, 30, 1880 

Hours in I 
_____ .-:ONTH ______ operation. STRO~ ~ALLON~ -':ing. ____ .B __ an_k_in_g_. _+_T_o_ta_l_co_a_l_._ 

H. M. 
December. . . . . .. . . ... . . . . . . . . . . . . ... . . . 546 

January. . . . . . . . . . . .. . .. .............. 544 

February ........ _ ...... _.. .......... 511 

March...... .......................... 531 

April.......... ...... ................ 543 30 

May............ ........ ...... ........ 600 

June .... I................... .......... 614 15 

July.................................. 582 15 

August. ...... . .... . . . .... ... .. . .... .. 593 30 

September............................ 574 30 

October. .. .. . .. . ... .................. 556 30 

November .............. .... , 527 30 

1,675,990 

1,6I6,523 

1,977,252 

2,0'1.7,641 

1,908,164 

1,960,236 

1,666,194 

60,811,608 

60,7 15,878 

74,344,675 

75,863,30 ' 

7',746,966 

73,704,874 

70"48,666 

68,235,42 7 

.68,600 

160,881 

19,900 

.8,600 

12,600 

9,300 

16,200 

18,000 

18,900 

178,072 

164,621 

,60,987 

'59,774 

183,150 

180,500 

184,500 

177,08"£ 

Ashes. 

21,978 

'9,653 

'9,878 

20,059 

---1-----1--------------------

HIghest daily average in June ............................ .................... ...... 2,528,777 gallons;. 
Lowest daily average in March ................... ................................. . 2,003,402 
Average for the year .............................................................. 2,258,094 
Increase over last year............................................................. 10,150 

... 
o 
w 



POLLUTION OFTHE PASSAIC RIVER 

EMBRACING THE 

REPORT OF THE SPECIAL COMMITTEE 

APPOINTED TO REPRESENT THE 

NEWARK ~~ AQUEDUCT~~ BOARD 

'Is THE BOARD OF INSPI!CTlON 01" 

THE PASSAIC RIVER AND ITS TRIBUTARiES. 



REPORT OF 

SPECIAL COMMITTEE ON POLLUTION. 
, . 

Among the first steps taken by the Newark Aqueduct Board for 
the purification of the supply was the sending of circulars, request
ing information as to the character and amount of refuse discharged 
into the stream, to all the manufacturers and others along the river 
and its tributaries who were suspected of polluting the water. 
The circulars were signed by and sent with the concurrence of the 
Jersey City Board, and were distributed under the direction of the 
Executive Committee, to whom the subject had been referred. 
About ten I?er cent. of the number issued were returned to the 
office. 

The extent of the pollution discovered, and the magnitude of 
the task assigned to the committee, led to a more comprehensive 
system of inspection. 

The .Tersey City Board at this time became interested, and a 
Conference Committee from each Board was appointed. 

The annexed report of the Joint Committee was endorsed by 
their respective Boards, and led to the formation of the present 
Board of Inspection: 

"Your Committee report, that at the request of the Board of" 
" Public Works of Jersey City a meeting was held at their rooms" 
" on September 20th, and they were then informed of the action" 
"taken by the Newark Board, and gave it their hearty indorse· " 
"ment, and expressed a desire to co-operate with the Newark" 
" Board in further continuing the work, bearing their pro rata of" 
" the attending expenses." 

" A second meeting, called at the request of the Jersey City" 
"Board, was held at the office of the Newark Aqueduct Board," 
"September 29th. Present, F. P. Budden, President; Commis-" 
"sioneriii Van Kueren and Williams, of the Board of Public .. 
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" Works, accompanied by Commissioners Smith and Drohan, of" 
" the Board of Finance; Engineer Sites and Clerk Mallory. Your" 
" Committee, Commissioners Gurney and Harlan, and the officers" 
" of the Board were in attendance." 

"James Courter, Inspector for the Newark Aqueduct Board," 
" was present and addressed the meeting, giving an account of" 
" his services as Inspector. Mr. Courter stated that the indiffer· " 
"ence and inattention with which his first efforts were met in" 
" attempting to get a compliance with the law had been exchanged" 
"for an expressed desire on the part of the majority to do any- " 
" thing reasonable to check the pollution; that this change was" 
" the result of the determined action of the Board, supported by" 
" the courts. Mr. Courter then described the condition of the" 
"various inlets and points of pollution at the time of his first" 
" visiting them, and stated the different improvements since made, " 
" from which it appears that there are but few instances of neglect" 
" to remove privy vaults and water-closet waste from the stream, " 
" the most of them having been done and the balance now pre- " 
" paring to make such removals. At the conclusion of the report, " 
" President Budden, of Jersey City, expressed his entire satisfac- " 
"tion with the course taken by the Newark Board, and stated that" 
" the two Boards should join forces and make the inspection more" ' 
" extended and thorough, the expense to be equally borne by the" 
" two cities." 
, .. Commissioners Smith and Drohan, of the Board of Finance, " 

" spoke to the same effect, and, after further discussion of the best" 
" plan to pursue, it was unanimously agreed to present the follow-" 
"ing resolutions to their respective Boards, with recommendation" 
" for their adoption." 

" Offered by F. P. Budden, of Jersey City: " 

" Resolved, That James Courter be and he is hereby appointed " 
" Sanitary Inspector and Detective Patrol, to report as required, " 
"and to act under authority and on the part of the Newark" 
"Aqueduct Board and the Board of Public Works of Jersey" 
"City, conjointly, at a salary of $r,200 per annum, the propor-" 
"tion of said salary to be paid by this Board to be $600 per" 
" aunum." 
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"Resolved, That a committee of three be appointed by this" 
" Board, whose duty it shall be to organize, with a like committee" 
" of the Jersey City Board, as an Inspection Board, for the further" 
•• inspection of the sources of pollution; that this Inspection Board" 
" shall direct the action of the Patrol and receive the reports of" 
" the same; they shall jointly determine what action is advisable, " 
" and, upon agreement of a majority, may submit a joint resolu- " 
" tion -to the Boards of the tlVO cities for action; they will also" 
" report their proceedings to the said Boards." 

"Resolved, That while the N elVark Aqueduct Board disclaim" 
" any desire ~o act in a manner inimical to the interests of. any" 
"individual, corporation or municipality, they consider the pollu- " 
" tion of the Passaic and its tributaries, by which the lives and" 
" health of a quarter of a million of people are endangered, to be " 
" so flagrant a violation of sanitary law and common sense, and" 
" so clearly illegal in all its aspects, and the responsibility attach-" 
" ing to this Board, who, for the present at least, must continue to " 
" supply this Passaic water, to be of such weight as to call for " 
" determined action on the part of this Board to as far as possible" 
" suppress pollution." 

"Resolved, That we cordially invite any and all who may be" 
" embarrassed by, or are in doubt as to what this Board requires, " 
" to lay before us or the Board of Inspection a fair and impartial" 
" statement of the facts and figures relating to their cases, in order" 
"that we may assist them, if possible, in devising means to correct " 
" or dispose of their deleterious matter; and" 

"Resolved, That to such parties as show a disposition to abate" 
" their nuisances or correct their pollution of the water we will " 
" show all the leniency consistent with safety; and" 

"Resolved, That where there is displayed a total disregard of" 
" or utter indifference to the cautions of this Board to polluters" 
" of the water, it is clearly the duty of this Board to waste no time, " 
"but to -enforce the law." 

"LOTT SOUTHARD," 
"JAMES R. SMITH," 
"GEO. D. RANDELL," 

" Committee." 
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At a meeting of the Newark Aqueduct Board held October 5th, 
1881, the foregoing report was read, accepted, and the resolutions 
unanimously adopted, as was also the following, offered by Com
missioner Gurney: 

"Resolved, That the present Committee on Pollution be" 
"continued as the committee to organize with the Jersey City" 
" committee, under the authority and for the purposes stated in" 
" the resolution adopted in the report of the committee." 

On the 27th of October the representatives of the Jersey City 
and Newark Boards perfected an organization, under the title of 
" The Board of Inspection of the Pollution of the Passaic River 
and its Tributaries," with the following members: F. P. Budden, 
Benjamin Van Kueren, Simeon H. Smith, Jersey City; Lott 
Southard, James R. Smith, George D. Randell, Newark, and 
elected the following officers: President, Lott Southard, N ew
ark; Vice President, F. P. Budden, Jersey City; Secretary, F. 
W. Meeker; Inspector, James Courter; Chemist, Prof. A. R. 
Leeds. 

The work done by this Board in the way of inspection and pre
vention of pollution during the short term of its organization is of 
the utmost importance. It is believed that the work of restoring 
the Passaic river water to its original state of purity and high rank 
among potable waters can be accomplished by distributing the 
work over a series of years, each step being taken as the necessity 
arises, and that it can be finally effected without hardship or damage 
to the manufacturing interests. If this is practicable, the question 
of a future abundant and wholesome supply for the cities of New
ark and Jersey City is solved, at a light cost, compared with any 
other proposed plan. There is also no guarantee that any other 
supply proposed will not in time become liable to pollution in a 
greater or less degree. 

The Board is now considering the erection of a dam across the 
Passaic river, at some point below the works, to keep back the 
salt water and sewage contamination which backs up from Newark 
with the tide. The necessity of some provision is shown in .the 
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Chemist's report, annexed, which gives the points of greatest 
impurity and indicates the remedy. 

I also append the charge of Judge Depue to the Grand Jury 
respecting the pollution of the Passaic. 

Respectfully submitted, 

F. W. MEEKER, 

Secretary. 
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JUDGE DEPUE'S CHARGE. 

• • 

Gentlemen of the Grand Jury .-

The condition of the supply of water in this city has for some 
time past attracted considerable attention. It has elicited discus
sion in the newspapers and among the inhabitants of the city 
generally. An adequate supply of wholesome water, in a city 
whose population is approaching 140,000 inhabitants, from some 
source, or by some means, is a matter of public necessity. It 
has become a public duty of the gravest import. The method by 
which this duty shall be discharged has been the subject of careful 
consideration by all classes of citizens who are interested in the 
health, prosperity and financial condition of the city. 

The .expedient of the use of driven wells has not been perma
nently adopted by the Water Board, after experiments made in 
that direction, and it seems to have been the settled policy of the 
authorities that water shall be obtained for the present supply from 
the Passaic, or from some extraneous source. Before any project 
is adopted looking to the abandonment of the present works of 
Belleville, and the supply of water from other sources, it is wise to 
consider the financial problem involved. The works at Belleville 
were erected in 1869 and '70. Their cost was $3,500,000. In 
1878 the annual interest on the debt thus contracted amounted to 
$220,000. 

In a report made to the Aqueduct Board in 1879 estimates 
were presented of the cost of the works necessary to an adequate 
supply from other sources. The lowest estimate of the cost of 
the works necessary to obtain an adequate supply elsewhere was 
in the neighborhood of $2,000,000. The expense of obtaining 
such a supply from other localities was considerably greater than 
the figures mentioned. In none of tile estimates presented in this 
report was anything included as compensation to individual owners 
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for their water rights, an item which may, and probably would, 
largely increase the expenses of obtaining water for the city from 
any other than the present source. I have given these figures to 
impress upon you the importance of one duty you will be called 
upon to perform during your present service-inquiry with respect 
to and prevention, as far as is practicable, of the pollution of the 
waters of the Passaic. The Passaic is a public river. Its waterS' 
flow for public benefit exclusively. Individuals can have no rights 
in the stream which justify them in polluting its waters and cre
ating nuisances pernicious to health and comfort for personal con
venience or private benefit. Indictments will be for a public 
wrong of this character. 

At the last term of this Court the attention of the Grand Jury, 
then convened, was directed to this subject, and a number of in
dictments were found for polluting the waters of the Passaic and 
its tributaries, which resulted in convictions or pleas of guilty. 

A report has been prepared by an employee of the Aqueduct 
Board, and laid before the Court, showing the extent to which the 
",aters of the Passaic and its tributaries were polluted, before this 
action of the Grand Jury, exhibiting the success obtained by 
'means of those prosecutions, and the efforts of the agents of the 
Board in abating nuisances. This report shows what has been 
accomplished by that means, and indicates what may be accom
plished by a vigorous prosecution of the efforts to abate these 
nuisances; indeed, I may say that it is the opinion of those who 
have given much attention to this matter, and are capable of form
ing a correct judgment on the subject, that by suppressing nui
sances created by private persons, and protecting at a moderate 
expenditure the reservoirs from the influx of sewerage from the 
cities, water may be procured from the Belleville works equal to 
that provided for other cities, and fii for domestic and other uses. 
At all events, it is the duty of the Court, and of those intrusted 
with the administration of justice, to use their powers in the en
desvor to achieve this result. The remedy is with the Grand 
Jury. 

This report states that in a number of instances commendable 
efforts are 'being made by the proprietors of manufactories to dis
pose of their waste and other deleterious substances, formerly 
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discharged into the river, in such a way as to prevent their reaching 
the stream. In other cases no efforts in that direction are being 
made, and pollution of the waters is being persevered in without 
regard to the health or comfort of the great number of citizens 
who are compelled to rely on the river for their supply of water. 
Complaints in such cases, I understand, will be laid before you. 
In your investigation on the subject you will be aided by the em
ployees of the Water Board and assisted by the public Prose
cutor. 



II 

ESSEX QUARTER SESSIONS. 

STATE, 

vs. I J. & R. KIKGSLANIl. J 

CHARGE HON. LUDLOW McCARTER, Judge. 

At the conclusion of the Prosecutor's argument, Judge McCarter, 
addressing counsel, said: "There is a preliminary question to be 
disposed of by the Court before proceeding to instruct the jury on 
the law and facts in this case. 

"Inasmuch as it is a vital question, and independent of the 
question of jurisdiction, hereafter to be passed upon, and if the 
point is well taken, no judgment could be pronounced on the ver
dict which would avail the State in case it should be against the 
defendants. I will state the reasons for the Court's decision, so 
that the defendants may have the benefit of an exception if they 
desire to take one. The point is this. The premises where the 
alleged nuisance originated are described as being located in Essex 
county, whereas the proof shows, that the defendants' mill, which 
is the locus liz quo of this alleged nuisance is in the County of Passaic. 
This is claimed to be a fatal variance between the description of the 
premises as contained in the indictment and the proofs adduced on 
the trial. It is manifest from the reading of this indictment that 
the pleader supposed at the time he drew it that the defendants' 
mill was located in Essex county, because he uses the words" there 
situated" in referring to the defendants' premises. The venue of 
the indictment being laid in Essex county the words "there situ
ated" must be held to refer to the County of Essex. 

"Without expressing any opinion as to what would have been 
the disposition of this motion if it had been made when the State 
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rested, I think the motion now comes too late; for the reason that 
all the facts in this case necessary to raise this question, were before 
the Court before the defendants opened their defense or introduced 
any testimony. If the motion had been made, then the Court 
could have amended the indictment if it saw fit so to do, as provi
ded for in the 43d section of the criminal proceedure act, but the 
defendants having introduced their defense and the case having been 
closed and every question, both oflaw and fact having been raised 
by the defendants, which would in any way avail them, I do not 
think that this variance is material tei the merits of the case, nor 
has it in any way prejudiced the defendants in introducing th~ir 
defense. 

" The motion to .direct an acquittal on the ground of variance is 
therefore denied." 

Addressing the jury, Judge McCarter then said: 
"Gentlemen of the J my :-The defendants Joseph and Richard 

Kingsland are indicted for creating a public nuisance, within the 
County of Essex. The specific charge agamst these parties is that 
they caused and permitted to be conveyed into a certain ancient 
stream of pure water known as the Passaic River, a quantity of car
bolic acid, which was produced from the manufacture of paper on 
their premises. In plain English, gentlemen, this is the charge. 
The defendants deny that this Court has jurisdiction to try them for 
this offense, if any offense has been committed, for the reason that 
the offense, if any, was committed in Passaic county. I am not 
aware that the precise point presented here has been passed upon 
in this State; but Chief Justice Beasley has stated the principle of 
law (which I thmk applies to this case) as follows :-

" , The rule therefore appears to be firmly established and upon vet:y 
sakifactory grounds, that when the crime IS comlllllttd, ~ a person absent 
from the counhy in which the act IS done, through means C!.fa merefy ma
terial agency or ~y a sentz'ent agent, who was innocent, In such cases the 
offender IS punishable where the act IS dom. 

,. , The law implies a constr'uctlve presence from the necessl!y if the 

case __ otherwise the anomaly would eXISt if a crime, but no responsible 

criminal. ' 

"For the purposes of this case, as a matter of law, my instruc
tions to you are, that the originator of a nuisance to a stream in 



one connty which affects such stream in another county is liable to 
prosecution in the latter county, precisely as the author of a libel 
uttered by a person in one county and published by others in 
another county from which the utteree is absent at the time, is 
triable in the latter county. I shall therefore assume that this 
Court has jurisdiction to try this alleged offense, and proceed to 
consider the case on its merits. And let me here add a word by 
way of caution to you, so that you will consider the real issue 
which you are to try under this indictment. 'First, as to the par
ties: The parties to this indictment are the State of New Jersey on 
the one side and the defendants on the other. Neither the City of 
Newark nor the Newark Aqueduct Board, nor any private indi
vidual are parties to this case. 

"And gentlemen, you must determine this case solely on the 
evidence; you ought not to be and you must not be biassed or in
fluenced by anything said or published outside of the Court room. 
The question for you to answer is whether these defendants are 
guilty of the offense charged in this indictment; not whether a 
number of other persons residing in the same vicinity, at Paterson, 
Passaic, Newark or elsewhere, are equally guilty with them. With 
these preliminary remarks I pass to the consideration of the case. 

"It appears from the evidence in the cause that nearly all the 
water which supplies the City of Newark containing a population of 
about one hundred and twenty-five thousand inhabitants is taken 
from the Passaic River above Belleville and supplied through the 
Newark Aqueduct Board; and Newark has always been supplied 
with water for domestic and other purposes from this source; and 
that the defendants are manufacturers of paper; and that their mill 
is located on what is known as "Third River," which empties 
directly into the Passaic River some distance above the point from 
which the Newark Aqueduct Board obtains its supply of water for 
the use of the City of Newark. 

"That the Passaic is a public navia;able river, affected to some 
extent by the tide, and that the defendants have been engaged in 
their business of manufacturing paper for upwards of thirty years; 
that there was discovered in the water taken from the Passaic, some 
time in the Spring of 188o, a disagreeable and an offensive taste 
(which continued for a period of about ten days, rendering the 
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water unfit for drinking purposes) which was caused by putting into 
the water carbolic acid. It further appears by the evidence of Mr. 
Ward and Mr. Smith, who you remember went to trace the origin 
or source of this alleged pollution, that they visited the pond into 
which the refuse of the defendants' mill emptied, and found by 
tasting the water there that it tasted very strongly of carbolic acid; 
and that they went up the Passaic as far as the Dundee Dam, but 
found no trace of it there; and that they next visited the defend
ants' mill and had an interview with the defendants' about the mat
ter, and called their attention to it; and that in the course of that 
conversation the defendants' stated to them that they had been 
grinding over some paper commonly called "moth paper," used to 
put under carpets, that is, a paper made and saturated with car
bolic acid; and that the defendants' stated that they had some of 
this paper that had been broken or damaged in some way, and 
they had ground it over; and that in working it the water had been 
allowed to escape into the stream, and they were surprised that so 
small a quantity should produce so great a result; and they further 
stated that they would not manufacture any more paper like that, 
and that they promised that it should not occur again, and expressed 
regret that it had occurrred. 

" It further appears from Mr. Ward's testimony that he discov
ered the same taste in the water again in the month of December, 
1880, and that he and Mr. Chase visited the Kingsland Pond and 
there found the same taste as before. That thereupon they visited 
the defendants' at their mill, and the defendants' informed them that 
the trouble did not arise from them this tIme. They claimed that 
they had not wasted the paper, although they had ground some 

over. 
" It further appears as a matter of fact, and is not disputed, that 

these were the only occasions when the taste of carbolic acid was 
discovered in the Newark Aqueduct water; and that the pollution 
of the water by this means ceased when the attention of these de
fendants' was called to it, and has not occurred since. I will remark 
here that Mr. Chase substantially corroborated the testimony of Mr. 
Ward as to the last visit to defendants' premises. 

"One of the defendants, Mr. Richard Kingsland, testifies that in 
December, 1880, they used three hundred and eighty pounds 
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of paper which contained about five per cent of carbolic acid, 
which would make about nineteen or twenty pounds of carbolic 
acid, and this was mixed in with the other paper; and he then 
describes the manner in which the carbolic acid got into the stream, 
which I will not mention here in detail. He further testifies that 
he commenced making carbolic acid paper in the Spring of 1880, 
and that just before Mr. Ward's first visit they had worked over 
thirteen hundred pounds of broken paper and the washings from it 
had run into the stream. Mr. Joseph Kingsland, the other de
fendant, substantially corroborated the testimony of Richard Kings
land. 

"This, gentlemen, is a brief history of that portion of the case, 
which I deem material to caT! your attention to in detail from the 
time of the discovery of the pollution of the water, until the discov
ery of the alleged source from whence it came. 

"From this statement of facts, gentlemen, one thing is clear, 
that some one in the Spring of I 880, and in the following Decem
ber, put into the Passaic River or into some stream or pond which 
emptied into it, carbolic acid, which rendered the water. which 
came therefrom to the City of Newark, peculiarly disagreeable and 
offensive for domestic purposes; and one of the questions of fact 
for you to determine is, whether these defendants did it or procured 
it to be done. But before proceeding further in the discussion of 
this case let me define to you what in law a public nuisance is, 
because these defendants are indicted for creating a public nuisance. 
I am aware that it is very difficult to define it; indeed it has been 
said by high authority that no precise definition of a public 
nuisance can be given, and that each case has to' be judged of by 
itself But for the purposes of this case I will adopt the following: 

" 'A public nuisance is a violation of a public right, either by a 
direct encroachment upon pnblic rights or property, or by doing 
some act which tends to a common injury, or by omitting to do 
some act which the common good requires, and which it is the 
duty of every person to do, and the omission to do results injuri
ously to the public.' 

"To give an illustration under the rule thus defined:~ The 
thing complained of must be such as in its nature or its conse
quences is a nuisance, an injury, or a damage to all persons who 
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come within the sphere of its operations, though it may be so in a 
greater degree to some than to others. You perceive that the 
question of intention or care are not elements in this offense. It 
is a question rather of results of some act done, legal or otherwise. 
Therefore a business which is lawful to carryon may be conducted 
in such a way as to constitu'te a public nuisance. These defend
ants had a lawful right to carryon their business of manufacturing 
paper. They are not indicted for carrying on their business. The 
State does not seek to interfere with their business. They are 
indicted for polluting the water of the Passaic River, putting car
bolic acid into it, and thereby constituting a public nuisance. 

"The indictment avers that the Passaic River is an ancient 
stream of pure water. And it appears from the evidence in the 
cause that as a matter of fact that the waters of the Passaic were 
within the last twenty years free from all pollution save that which 
comes, from nature, and it was used for all kinds of domestic pur
poses; 

"The question will arise here, What is meant by the expression 
used in this indictment? "an ancient stream of pure water"; 

" It means a stream which has a right to be reasonably pure as a 
matter of law, and not to be polluted by artificial means. And it 
is the legal right of the public generally, including the people of 
the City of Newark to have the water of the Passaic River come to 
them in its natural state free from pollution. And if these defend
ants put or caused to be put into the Passaic River or into Third 
River-which empties into it-carbolic acid which rendered the 
waters used by the people of Newark, and the public generally, 
offensive and disagreeable to the taste or smell, and impaired its 
value for domestic uses, then they are guilty of cleating a public 
nuisance and ought to be convicted under this indictment. 

" But if on the other hand the putting of this carbolic acid did 
not appreciably affect the water, that is to say did not render it 
offensive to the taste or smell, or impair its use for domestic pur
poses, then they are not guilty and ought not to be convicted. 

" It follows from this that two questions of fact will arise which 
you will be called upon to answer from the evidence in this cause. 

First: Did the defendants or their agents cause this carbolic acid 
to be put into the Passaic river? 
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Second: " And if so, did it appreciably effect the water used by 
the people of Newark and the public so as to constitute a public 
nuisance? 

"And I will he.re observe that it is not' necessary, in order to 
convict these defendants, that this carbolic acid should be injurious 
to health. It is sufficient if it render the water offensive or disa
greable to the taste or smell. 

"Now, on the question of fact as to whether this carbolic acid 
came from the defendants' mill, I direct your attention to the 
testimony on that point to that of Messrs. Ward and Smith, and to 
the investigation which they made in tracing the origin of the 
pollution; and to the testimony of the Messrs. Kingsland themselves, 
as to the times and amount of carbolic acid used by them in the 
manufacture of a particular kind of paper; and as to when the 
alleged pollution ceased. 

" And I also direct your attention to the fact, that from the 
evidence' in this cause it does not appeal that the waters of the 
Passaic were polluted by carbolic acid prior to the Spring of 1880, 
nor since December last. As bearing directly on the question of 
fact as to the source from whence this pollution came, this is.a 
significant fact. Does or does it not point directly to the defen
dants' mill as the origin of this peculiar pollution? You ought to 
have no difficulty on this branch of the case. 

"I also call your attention, as bearing on this point, to the 
testimony of Prof. Chandler (who I may remark is one of the 
most eminent men in his profession in this country), who says that 
a most minute quantity of carbolic acid will give taste and odor • 
for a long time to a stream. 

"On the question of fact as to whether the carbolic acid 
appreciable effected the ",ater of the Passaic used by the public, 
I direct your attention to the testimony of Mr. Ward, James 
Smith, Dr. Smith, Dr. Southard and Prof. Chandler. 

"Mr. Smith testifies that when the water was used in the tea it 
contained a disagreable taste and rendered it unfit for use. 

"Dr. Smith says the water was disagreable to the taste. 
"Dr. Southard also says it was disagreable and peculiarly 

offensive. 
"This, gentlemen, is substantially the case as made by the State, 

and upon which it claims a conviction of these defendants. 



"You will perceive that although it has taken some time to try 
this case and a vast mass of irrelivant testimony has been introduced 
into it, yet the case is really confined in a very narrow compass. 

" The defense is a denial that the defendants' -put or caused to be 
put the carbolic acid into the Passaic. But even if they had done 
so, the water of the Passaic was so foully polluted by other persons, 
that what they did made no appreciable addition to the pollution 
already there; and that the carbolic acid, if it came from their 
premises in point of fact, really purified the water and rendered it 
more fit for the use of the public. 

" A great mass of testimony was admitted on this branch of the 
case for the purpose of showing the condition of the water, and 
not for the purpose of excusing these defendants' for any offense 
which they may have committed. And this testimony is only 
important in this connection, and ought to be considered by you 
only in this aspect of the case. Because, gentlemen, as a matter 
of law, it is my duty to say to you, that it is no defense to this 
indictment that other persons have also contributed to the pollution 
of the water by the same means as the defendants, or otherwise. 
The fact that others are committing a wrongful act is no excuse 
for another's wrong. 

" It may, in a proper case be shown, in mitigation of sentence, 
and in that way might be addressed to the Court, but cannot be 
urged to acquit the defendants. Neither does it make any differ
ence, or in any measure operate as an excuse that the nuisance 
cannot be obviated without great expense; or that the public 
could obviate the injury at a triffling expense. It is the duty of 
every person to prevent a nuisance. The public is not bound to 
expend a dollar or to do any act to secure for itself the exercise or 
enjoyment of a legal right of which it is deprived by reason of the 
wrongful acts of another. 

"And my instructions to you are, as a matter of law on this 
point, that although you may be satisfied from the evidence in the 
cause that the water which came from the Passaic was polluted by 
the refuse matter discharged from the factories of Paterson and 
Passaic, and elsewhere, yet, if the defendants, by putting carbolic 
acid into the river, appreciably effected the water used by the 
public, so as to render it offensive and disagreable to the taste or 



smell, and impaired its use for domestic purposes, then they are 
guilty of creating a public nuisance and ought to be convicted. 

" The state has a right to put on trial such parties as are indicted, 
and the mere fact that other persons who mayor may not be 
guilty of a simila.' offense as the one charged here, and their 
absence, and the relative degree of their guilt ought to have no 
influence on your verdict in this case. 

"It is also my duty to say to you that, as a matter of law, that 
it is no defense to this indictment to prove that carbolic acid' 
improves the water, because it is the right of every person to have 
the water come to them in its natural state, and they are to exercise 
their own taste and judgement, and are not obliged to have their 
property improved against their will. 

"Nor is it any defense to this indictment to show that tht: 
acts of the defendants were not intentional, or that it was caused 
by an accident or carelessness. If the acts of the defendants' 
amount to a nuisance to the community, the question of intent is 
immaterial. Nor will length of time legalize a public nuisance. 

c, And although these defendants' are what are known as 
riparian owners, this gives them no legal right to pollute tb.e 
water so as to effect the public who have a right to use it. 

" This case, gentlemen, is one of the most important ever tried 
in this country, and its result may involve serious consequences. 
But with these you have nothing to do. 

"The State is bound to make out its case beyond a reasonable 
doubt, and if a reasonable doubt exists, arising from the evidence, 
the defendants' are entitled to the benefit of it by a verdict of 
acquittal. But, if you are satisfied from the evidence in the cause 
that they are guilty, let no consideration of sympathy, or the fact 
that the defendants' are eminently respectable, or the fact that 
others may be equally guilty with them, deter you one moment 
from so declaring by your verdict. 
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• 
REPORT OF 

Professor A. R. LEEDS, Plio D., 
ON THE 

C0t\T AMlt\ATIO ~ OF THE PASSAIC ~IVER. 

• • 

STEVENS· INSTITUTE OF TECHNOLOGY, ~ 
Nov. 21, 1881. ~ 

To the Board of Inspection of the Pollution oj the Passaic River 
and its Tributaries: 

In response to your resolution of Nov. 17th, transmitted to me 
through the letter of the Secretary, and which reads "That Pro-" 
"fessor Leeds be requested to prepare a report upon the pollution" 
"of the Passaic river for publication, and to express his opinion as" 
"to the best methods of effecting a remedy," I have the honor to 
transmit the following report, and to send therewith the accom
panying charts of figures and results. 

The Hoard has already received the results of analyses of sam
ples of the drinking water of Newark and Jersey City, as collected 
at various times durIng the past Summer. In order, however, 
that what was done later may be better understood, it will be 
necessary to incorporate these earlier results in the following 
report: 

The first analysis was that made upon a sample drawn from the 
faucet in the office of Dr. L. Southard, 121 Union street, upon 
the 7th of June. It contained in 100,000 parts: 
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Free Ammonia........................ ..••.. ...... ..... ........ .... ...... ..... •..... 0.0006 
Albuminoid AIl'"lIonia ........................................................... 0.0046 
Oxygen required to oxidize. organic matters ....... ...... .................. ... 0.273 
Nitrates .............. 0> ............................................................ 0.192 
Chlorine .......................................................................... 043 
Total Solids ......................................................................... 8.12 
Inorganic Matter ................................................................... 5.10 
Organic and Volatile Matters ................................................. 3.02 

It will be seen that the water at that time was in good condition. 
It then began to deteriorate, and by the 20th of the same month 
was open to some complaints, the amount of albuminoid ammonia 
having risen to 0.03 parts in 100,000, which is twice the amount 
permissible in good drinking water. All the four following samples 
were collected on the same day, June 20th-the Newatk sample 
being dra\yn from the faucet in the office of Dr. Southard, 10:30 
A. M.; the Jersey City sample at the office of the Board of Public 
Works, 1 P. M.; the H;oboken sample from the faucet in the 
laboratory of the Stevens Institute of Technology, 12 M.; the 
Croton at the Barclay street ferry-house, I P. M. 

Newark. Jersey City. Hoboken. New York. 
Free Ammonia ............... 0.003 0.003 0.003 0.004 
Albuminoid Ammonia ....... 0.03 0.031 0. 027 
Oxygen reqnired .............. 0.70 1.08 0.874 0·73 
Nitrites ......................... None. None. None. None. 
Nitrates ......................... 0·444 0.592 0.61c5 
Chlorine ......................... 0·39 0.31 027 0.26 
Total Hardness ................ 3. 20 3.00 3.70 3.00 
Permanent Hardness ......... 3.00 2.40 3-45 2.60 
Temporary Hardness ........ 0.20 0.60 0.25 0·40 
Total Solids .................. " II.OO 11.50 8.60 9 00 
Mineral Matters .... ......... 5.00 4.10 2.50 
Organic & Volatile Matters. 6.00 450 6.50 

The conclusion drawn from the analyses was, that while the 
Passaic water was below the standard of unexceptional drinking 
water, it was but little, if at all, inferior to the Croton. This con
clusion was supported by certain competent New York chemists, 
but attacked in the columns of the Sanitary Engineer. This led 

. me to make a comparison of the Passaic water, not only with the 
Croton, but illso with the water supplies of the principal Eastern 
cities. If the Passaic water was worse than that generally used, 

• 
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then I should have regarded it imperative to denounce its further 
consumption. If, on the contrary, it compared favorably with 
other water supplies, the stigma under which it labored from the 
revelations during the Kingsland trial would be in part removed, 
and instead of abandoning the Passaic as hopelessly polluted, the 
project of restoring it to its condition of original purity would be 
encouraged. 

The design was to collect all the samples on the same day, June 
23d, and telegraphic despatches were sent to the Health Officers 
and City Engineers of the various cities to that end. The sam- . 
pIes were not all collected on the same day, however, for various 
reasons. At Washington the Health Officer, Dr. Townshend, at 
the time of receiving my telegram was summoned to attend the 
wounded President, and in the excitement of that event the sam
ple was overlooked by him until several days later. 

The specimen of Rochester water collected June 23d was' exe
crable, and would have made the Rochester water the worst in the 
list. On representing this fact to the Chief Engineer of Rochester 
it turned out that the night preceding the collection of the sample 
a large fire had occurred, and to make good the deficiency in their 
water supply thus produced, the water from the Genesee river 
had been pumped into the pipes. The later sample was that de
rived from Hemlock lake, the ordinary source, and which is of 
great purity. 

To determine whether any difference resulted from flowing 
through different lengths of pipe, and drawing from some points 
where there was little and from other points where there was a 
great flow, four samples were taken at various points in Hoboken 
and six in Jersey City. These points were carefully selected by 
Chief Engineer Sites, and the samples were drawn at nearly the 
same hour in the day. The results show remarkable differences, 
and that the average of the Hoboken water is of somewhat better 
quality than that of Jersey City. 
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The water from the driven wells, as shown by an examination 
of the free and albuminoid ammonia, was the purest; that of Ho
boken the next; then the water of the Newark Reservoir; then 
of Newark and the Jersey City Reservoir last. 

At the time, this unfavorable result for the Jersey City water 
was attributed to the large amount of sediment in its reservoir, 
which has never been cleaned during the entire period of twenty
five years since it was built. To see what foundation there was 
for this opinion, Chief Engineer Sites obtained for me a sample 
of the Reservoir mud. An analysis showed that it contained a 
large amount of various kinds of organic matter, and that this 
matter was capable of yielding nitrogenous substances which would 
somewhat affect the purity of the water: But the principal cause 
of the inferior character of the Jersey City water was due to the 
actual difference between the composition of the Passaic water at 
the intake of the Jersey City Reservoir, as compared with that at 
the Newark intake. This difference was developed by subsequent 
researches, and will be fully explained further on. 

All these examinations, however, could be of but little perma
nent value compared with the great questions at stake. These 
were two in number: 

Ist. To determine with precision the various sources of the 
impurities in the Passaic river, and the extent and character of the 
deterioration thereby producecl. 

2d. To discover whether any counteracting forces are at work, 
so that the water may be wholly or in part restored by natural 
agencies to the same condition as it was in before contamination. 
This second question is of the highest importance, in the light of 
statements put forward by eminent English authorities that run
ning water purifies itself after flowing a very limited number of 
miles in contact with light, earth and air. A detailed exposition 
of these opinions will be found in the report of the Royal Com
mission on River Pollution. Other authorities have advocated 
precisely contrary views, and stated that water once polluted can
not be used with safety, however great the number of miles of 
flow. While the latter opinion seemed altogether at variance with 
general experience, yet I was extremely glad of the opportunity of 
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satisfying myself as to which opinion was the true one, by an ex
tender! series of analyses upon a flowing stream like the Passaic. 
And the opportunity appeared all the more valuable because the 
main bulk of the impurities in the Passaic is introduced just at 
one point, and then there follows a long interval, in which the vol
ume of impurities introduced is very small, before another source 
of impurities is encountered. After a number of conferences, in 
which Mr. Andrew Clerk, of Jersey City, kindly gave the benefit 
of his many years of observation of the condition of the Passaic 
river at various times and seasons, a plan of investigation was de
cided upon. A map of the river was prepared, the best points 
for collecting the samples were determined, and the occasion was 
waited for' when the volume of water flowing in the river should 
be at a minimum. This last point was regarded of great import
ance, inasmuch as the effect of various sources of impurity, like 
mill refuse and sewage, would thereby be exaggerated, and the 
facts of the case would be presented in the worst possible light. 
The genl!ral idea to be followed out in the investigation was to 
determine the composition of the water before it arrived at Pater
son, and then to follow this water down, taking samples at short 
intervals and at both sides and in the middle of the river, until it 
reached the intake of the Jersey City Reservoir just at dead low 
tide. And on the same day to take samples below Newark, and 
to follow the tide up until it reached the intake of the Newark 
Reservoir at flood tide. The unprecedented drouth of last Sum
mer enabled the plan to be carried out even more successfully than 
was anticipated. For so low had the river fallen by the beginning 
of September tl1at no water whatever was going over the Dundee 
Dam, and in fact the water stood a foot below the top of the dam. 
From six o'clock on Saturday night (Sept. 3d,) until six o'clock on 
Monday morning the case was even worse, so that no water was al
lowed to flow through the locks and down the river. Since no rain 
had fallen for many weeks, it was feared that a sudden storm might 
occur to spoil the above mentioned plan, and at the beginning of 
September it was thought better to lose no time and to make the 
collections of the samples at once. Accordingly, on Saturday, 
the 3d of September, accompanied by my assistant, I made a pre
liminary survey of the Passaic above Dundee and locited the 
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points at which the samples should be collected on the following 
Tuesday. This was the more important, since it was not possible 
for one set of workers to do all the labor, beginning at Little Falls 
and going down to Newark within one day, while it was possible 
for it to be successfully accomplished by two sets. And for fear 
that a storm might arise at the time appointed for the complete 
survey (the 6th of September), I took occasion to collect samples 
on the 3d in st. as well. The analyses of this preliminary set of 
samples will be found in the first third of. the accompanying table 
of results (Samples Nos. 53 to 61). 

It so happened that by the time we had arrived at the wharf at 
Passaic, we encountered the last hour of the up tide and at North 
Belleville and the Pumping Stations flood time. A comparison of 
the results thus obtained with those of the following 6th inst., 
when the corresponding samples were taken: on the up tide, shows 
the decided influence of the up tide on the character of the water. 

Upon the 6th of September my assistant went at an early hour 
to Paterson, and after obtaining help and a carriage began the 
collecting of samples at the dam above Little Falls. He contin
ued this collection at the points agreed upon until his series joined 
on with my own, beginning with the river just below the tail-race 
of the Passaic Mills (No. 70). At the same time, a party con
sisting of Dr. Southard, Chief Engineer . Sites, some other 
gentlemen and myself, leaving Newark in a small tug-boat, 
ascending the river, and beginning the collection of the sam
ples with the Saddle river, followed down the stream at such a rate 
of progress that we arrived at the intake of the Jersey City Reser
voir just at dead low tide. Later in the day samples were obtained 
below Newark, above Newark, and at three points opposite the 
Jersey' City and Newark intakes at high tide. . 

The various facts brought out by the series of forty-four analyses 
conducted on the samples collected as above may best be grouped 
and studied under four heads: 

1st. The change from tne condition of original purity above 
the falls, produced by the Paterson refuse, and the extent to which 
the impurities thus introduced are oxidized and destroyed in the 
further course of the river. These oxidizing effects are especially 
noticeable during the flow of seven miles, before the water has 



come within the reach of the disturbing influences connected with 
the mills at Passaic. 

2d. The amounts of impurities derived from the town of Pas
saic and the factories of Saddle river: 

3d. The effects due to other establishments located on the 
river, or its tributaries lower down. 

4th. The influence of the return tide, carrying with it the sea 
water and flowing past the city of Newark, and the distance up 
the stream to which this influence can be traced. 



These four points will be studied in order, by means of the table 
of results and the diagram accompanying it. The first part of the 
diagram (Sept. 3) illustrates in the most striking manner the entire 
change in the character of the water after flowing from a point in 
the middle of the stream opposite John Lister's wharf, as compared 
with its composition when it has arrived at the Straight street 
bridge, Paterson. All of the dissolved constituents have received 
an enormous increase-so that the curves representing them rise 
into sharp peaks. Instead of a sweet-tasting, limpid water, we 
have a blueish-red liquid, disgusting to the taste and smell. The 
percentage of free ammonia has increased five times. In fact, it 
is fifteen times greater than that permissible in safe drinking 
waters. The a.lbuminoid ammonia has increased until it is eight 
times larger than the allowable amount. And yet these figures 
represent but a small portion of the increase of these two bodies, 
since, they have been largely converted into nitrates, as may be 
seen by the swelling of the percentage of nitrates to six times its 
original figufe. The amount of chlorine has increased three times, 
the hardness more than twice. These increments are due to in
crease of various saline chlorides, lime, &c., in solution. Indeed, 
the addition to the various solids held in sblution, enormous as it 
is, is more remarkable in the case of the mineral matters, which 
have increased three times, than in the case of the organic and 
volatile matters, which have increased but twice. Of course, the 
latter are the more dangerous of the two, being derived in part, as 
is true also of the chlorine, from the human excreta thrown into 
the stream. 

The third sample, taken opposite the second, on the other side 
of the river, shows that the water there has almost the same com
position as above the falls, and the lines descend to nearly the 
same levels as they originally rose from. 

This general fact has two important exceptions, and exceptions 
which show ·the correctness of the method of reasoning employed 
in interpreting the results of these analyses. The amounts of free 
and albuminoid ammonia have actually decreased j a decrease not 
due to a general improvement of the water, but to the oxidation 
of the ammonia to the condition of nitrate. 

The fourth sample, taken at the middle of the current at the 
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Broadway bridge, shows a general rIse of the lines, as might be 
expected from the mingling of the greatly polluted with the little 
polluted waters on different sides of the ·river. But the rise is less 
than might have been expected. This is more especially true of 
the total solids and mineral matter, which shows .that already a 
portion of this matter has gone out of solution. The most curious 
fact is that the nitrates, which are a constituent seldom present in 
natural waters, are here very large. This indicates the energy 
with which the nitrogenous bodies are undergoing oxidation. At 
the wharf at Passaic the percentages of the constituent~ plainly 
indicate the influence cif the high tide, as is shown by the fact that 
the chlorine begins to mount in a straight line. It continues to 
rise, and finally passes out of the table when we have come to a 
point half-way between the pumping stations of Newark and Jer
sey City. 

The study of the results obtained by analysis of the samples 
collected on September 6th is far more satisfactory than of those 
obtained in the preliminary investigation. The enormous differ
ences between the composition of the last sample spoken of above 
and that of the Passaic in its entirely unpolluted condition may be 
seen by the manner in which all the lines plunge downward to the 
points which represent the amounts found above the dam at Little 
Falls. Here it is of great purity, there being no free ammonia 
present, and but little matter of any kind held in solution. Im
mediately below Little Falls it is of nearly the same degree of 
purity as above, though the effect of the mills is still to be traced 
in the increased percentages of albuminoid ammonia and organic 
matter and the lowered percentage of dissolved oxygen. In its 
passage from this point to one just above the Great Falls at Pat
erson there is a slight deterioration. Then there is the same 
mountainous elevation of all the curves at the Straight street 
bridge as noted September 3d, showing again the shocking pollu
tion. At River street bridge the impurities are far less in amount, 
and so at Broadway bridge, with the exception of the albuminoid 
ammoriia. \Ve are at a loss to account for this increase, except 
from the fact that the foul-smelling water for miles above was very 
shallow, and its surface was covered with fish which had been killed 
by the chemicals thrown in above, and which were in a stage of 
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advanced decomposition. If now we follow the hne of albuminoid 
ammonia we shall note that the amount diminishes as we go down 
the river, rising again to a considerable height at the end of the 
tail-race at Passaic. It is lower in the Saddle river, the impuri
ties there thrown in not being of a character to raise the amount 
of this constituent, but is high in the Passaic itself at a point below 
the outlet of Saddle river. From this point it diminishes until we 
come to the two bridges near Rutherfurd. 

When we follow it along until we come to the Newark intake, we 
find that it is far less there than at the middle of the river, and . 
much less at the middle than at the opposite side of the stream. 
The free ammonia at the Newark intake is almost zero, and an 
inspection of the diagram and figures will show that it is a most 
fortunate circumstance that the intake is located where it is, and 
not upon the opposite side. By a comparison of the results 
obtained at high tide this superiority of the water on the west bank 
is confirmed. 

With regard to the Jersey City intake the case is different, and 
from a comparison of the composition of the water on the west 
and east banks and in the middle, both at high and at low tides, I 
should advocate the taking of the water at or a little beyond the 
middle, if possible, rather than from its present inlet. 

Let us now follow the line of chlorine. The amount of chlorine 
receives an increase either from sewage or from factories (and more 
especially bleacheries), then once more falls away until we reach 
the Third river (on which there are bleacheries). Finally it rises 
abruptly at the Newark intake, where the influence of the sea water 
is very strongly marked. It mounts twice as high again at the 
Jersey City intake, and when it strikes high tide passes up and out 
of the table. The chlorine at low tide at the Newark intake is 
1.46 grains per gallon; at high tide it is 8.46 grains. At the J er
sey City intake it is 3.34 grains at low tide, and 32.59 grains at 
high tide. If we examine the lines and figures indicating the total 
solids, we shall note that they rise to their highest limits at the 
Straight street bridge, Paterson, and do not ascend to so high a 
point again until we reach the vicinity of the Third river. There 
the effect of the intermingling of the retum tides with the down 
stream becomes very pronounced. Not only the amount of total 



solids, but also of mineral and organic matter, diminishes very 
rapidly in the flow to the head of the race at Dundee Dam. But 
the decomposition of the nitrogenous organic matters is not suf
ficient during this flow of only seven miles to bring the water back 
into a wholesome condition. The free ammonia has diminished 
from 0.2°75 parts in 100,000 to 0.075 parts, or to about one-third, 
and the albuminoid ammonia from 0.225 parts in 100,000 to 
0.0215, or to about one-tenth. At this rate of purification, by a 
flow which may be variously estimated at from eleven to twenty
one miles, the waters of the Passaic, if they received no contam
ination below Paterson, would have returned to their original 
condition. This is an extremely important matter, and I reiterate 
the statement that a mean distance of sixteen miles below Pater
son, the river, if it received no further contamination, would have 
returned to the condition of tolerably wholesome drinking water. 
Even with these impurities there is an approach to this result; for 
it will be seen that at the Newark intake the amount of free am
monia has fallen to almost zero. But the albuminoid ammonia 
has not decreased as much-a result due in part to the reinforce
ment of the amount of nitrogenous organic substances by impu
rities coming down the river, but also, without question, to 
impurities coming up the river. And I think this cannot be ques
tioned, when we note the large amounts of free ammonia and 
albuminoid ammonia, and most of all the organic matter itself, 
contained in the waters at high tide, both at the Newark and the 
Jersey City intake, and consider that upward flowing waters must 
become more or less intermingled with those coming down the 
stream. Similar views are borne out by the comparison of the 
curves and figures representing complete analyses of the mineral 
matter contained in nine of the most important samples. 

There is an immense increase in the amounts of lime, iron, 
alumina and carbonates at Paterson, due to the manufacturing 
refuse. The lime and carbonates are not entirely thrown out of 
solution as we go down the river, and a slight permanent increase 
of hardness results. This increase, however, is not sufficient to 
make the Passaic hard water. As far up as Passaic the influence 
of the sea is felt, as may be noted by the large increase in the 
amount of sodium chloride, or common salt, held in solution. And 
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even at dead low tide this influence may be seen in the figures 
representing the composition of the mineral matter Itt the Newark 
intake, still more at the Jersey City intake at low tide, and most 
of all at the Jersey City intake at high tide Then the salt in 
solution amounted to 32.59 grains per gallon, and about 30,000 
gallons in every 1,000,000 pumped up were sea water. At the 
Newark intake about 8,000 gallons in every 1,000,000 were sea 
water. 

In view of the preceding facts, I would state-
1St. That the evil effects of the refuse at Paterson, being largely 

overcome in a flow of sixteen miles, do not require action so 
urgently as the impurities introduced lower down. 

2d, That if the impurities introduced by the tributaries and at 
Passaic were kept out, these impurities not having the same oppor
tunity of oxidation' and destruction by a long flow, a great im
provement would be noted. 

3d. That it is imperative to keep back the up tide; and the 
plan of doing so by a properly located dam appears to be that best 
calculated to meet the exigencies of the case. 

Very respectfully yours, 

ALBERT R. LEEDS, 

Chemist to the Board. 
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