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ANNUAL REPORT. 

· The Board of Water Commissioners herewith present
their first annual r�port, containing a summary of the pro
ceedings of the Board from its organization to the end of
'the present municipal year.

The subject of the introduction of an abundant supply 
of pure water into the city for domestic use, and to provide 
means for the extinguishmeut of fire, has been a matter of 
discussion for many years, and the attention of the City 
Cou.ncil has been often called to the necessity of providing 
-some source of supply.

Various propositions for attaining this result by private 
aqueduct companies, to which the city should lend its aid 
to a greater or less extent, have been submitted for consid
eration, but such proposals have failed to meet the appro
bation of the majority of our citizens. 

This subject has been especially alluded to in the annual 
and other communications of the Mayor to the City Council 
in the years 1869, 1870, and 1871, and reports of commit
tees have been made, from tinie to time, recommending 
action by the city. Prominent among these is the one 
made by Hon. J as. A. Wes ton and Rev. William Richardson 
in 1860, and the exhaustive report made by J.B. Sawyer, 
Esq., in 1869, which were printed for distribution, and did 
much to awaken public attention and direct the efforts of 
the city officers to a successful result. 

Great differences of opinion were found to prevail as to 
the quantity of water required, the proper source of supply, 
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and manner of distribution, as well as to the amount of 
money that must necessarily be expended. 

The action of the City Council and the consequent vote 
of the citizens when the matter was submitted to them, 
indicated clearly that the popular sentiment was in favor 
of some action being taken. 

With a view of harmonizing, if possible, the conflicting 
opinions, it was suggested by Mayor Wes ton, in his inaugu
ral address in January, 1871, that the services of some 
competent engineer of large practical experience, who had 
devoted attention to the construction of water-works, should 
be obtained for the purpose of making an examination of 
all the projects that had been proposed, who should prepare 
a report, giving his views on the best manner of construc
tion, as well as the most advantageous source of supply. 

The City Council, acting upon this suggestion, authorized 
a committee to procure such examination, and report 
thereon. The committee employed Hon. Wm. J. McAl
pine for that purpose; who, after making a personal 
examination of the different sources that had been pro
posed, made a report of his views in a public lecture ad
dressed to the citizens, and in an able report that was 
published and distributed for the information of the citizens 
in the early part of the summer of 1871. 

As a consequence of the consideration of this report, the 
impression was very generally adopted that the construction 
of the works and the control of its operations would be 
better conducted if they were constructed by the city rather 
than under any other other organization, and a resolution 
was adopted by the City Council authorizing an application 
to the Legislature for the passage of the necessary statutes 
to enable the city to construct adequate water-works, obtain 
the necessary land and rights of water, and to make pro
vision for their operation and management by officers 
selected by the City Council. 
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A bill was drafted for this purpose with the necessary 
provisions to secure the desired results, and which provided 
that the construction, control, and management should be 
vested in a board of seven Water Commissioners, of whom 

' the Mayor should be one, and the other six should be ap
pointed by the Mayor and Aldermen in the month of Sep
tember in each year, and should hold their offices for the 
term of six years from the first day of January after their 
appointment, and also that the first six commissioners 
appointed should determine by lot their respective terms of 
office, so that the term of one commissioner should become 
vacant in each year. 

This bill, with some modifications, was passed by the 
Legislature, and became a law 011 the thirtieth day of 
June, 1871. 

Immediately following, an ordinance was prepared and 
submitted to the City Council for their action, providing 
for carrying out the details of the authority conferred by 
the act of the Legislature, which was passed by both branches 
of the City Council on the first day of August, 1871. 

In order to call attention to authority under which the 
Board of Water Commissioners are acting, copies of the 
statute and ordinance are annexed to this report. 

On the same day of the passage of the ordinance, the 
Mayor and Aldermen proceeded to elect a Board of Water 
Commissioners, and Messrs. E. A. Straw, E.W. Harrington, 
Wm. P. Newell, .A.retas Blood, Alpheus Gay, and A. C. 
Wallace, were elected. 

The Board, as thus constituted, met on the seventh day 
of August and perfected an organization by the election of 
Hon. E . .A.. Straw as presiden� of the board, and S. N. 
Bell as clerk, and then proceeded to determine by lot the 
terms for which each should hold his office. 

The term of office of each commissioner as thus det�r
mined, expires as follows: William P. Newell, January 1, 

•
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1872; E. A. Straw, January 1, 1873; Aretas Blood, Janu
ary 1, 1874; Alpheus Gay, January 1, 1875; A. C. Wal
lace, January 1, 1876; E.W. Harrington, January 1, 1877. 

In September, 1871, Wm. P. Newell was re-elected, and 
in September, 1872, E. A. Straw was re-elected, each for 
the term of six years from the expiration of his former 
term. 

No formal report was made by the Board at the close of 
the year 1871, but a summary of their proceedings was in
cluded in the valedictory address of the retiring Mayor, 
in December of that year, from which the following extract 
is made: 

"A. resolution was passed by the City Council, instructing 
the Commissioners ' to examine and carefully consicler the 
direct pressure system of water-works, so called, for the pur
pose of· determining whether such system is not the most 
suitaule one to be adopted for the contemplated water supply 
for this city.' That they likewise be instructed to examine 
any other system of water-works �o which their attention may 
be called, in order that the best, most economical and ad
vantageous mode of supplying the city with water may be 
adopted.' 

" In pursuance of these instructions, most of the Board 
visited Ogdensburg, Montreal, Norwich, Worcester, and 
other places where works upon different plans were in 
operation. While at Norwich they made the acquaintance 
of Cul. J. T. Fanning, Engineer in charge of the construc
tion of water-works at Norwich and other cities, who was 
temporarily employed to make such surveys as were neces
sary to determine whether a sufficient quantity of water 
could be collected and stored at Chase's meadow and in the 
old Burnham mill-pond, an arrangement similar to that 
adopted and in successful operation at Norwich. The result 
of the surveys was such that in the opinion of the Engi
neer it would not be pl'udent to expend the amount required 
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to carry out this plan, as the supply would not probably be 
sufficient for any considerable number of years, and to sup
plement the works would require a large outlay. 

"Attention was then directed to the stream leading from 
Sawyer's Pond in Hooksett, which is thought to be the 
most available source from which a satisfactory quantity of 
water can be obtained by gravitation. Some preliminary 
estimates were made of the cost of introducing water from 
this source, as compared with similar estimates on the 
Massabesic Lake scheme. 

" The Commissioners obtained permission of the Amos
keag Manufacturing Company to me temporarily the water 
from their reservoir through certain pipes for fire pur
poses only, and the ninth day of October it was voted to lay 
a pipe eight inches in diameter, through Pine, Pearl, 
and Merrimack streets. This route was subsequently 
modified by changing a portion of the route from Pine to . 
Chestnut street. 

" Manufacturers of the various kinds of water pipes, gates, 
and hydrants, were at once invited to lJand in proposals for 
the work. The contract for furnishing the pipe was 
awarded to the American Water and Gas Pipe Company of 
Jersey City, at $1.15 per lineal foot, which includes trench
ing and back-filling, setting the gates, gate-boxes, and 
hydrants. The contract for furnishing the gates was 
awarded to the Ludlow Valve Manufacturing Company of 
Troy, New York, for $44.80 each. 

"No satisfactory pattern of hydrant being presented, a 
contract was subsequently made with the Boston Machine 
Company to furnish the number required for $50 each. 
The contractors began and prosecuted the work of manu
facturing and laying the pipe, with the intention and expecta
tion of completing the whole amount this season. When 
about 4,300 feet had been laid the extreme cold weather 
coming on much sooner than usual put a stop to further 
progress." 
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Fifteen hydrants were set on the line of the pipe laid and 
the water was soon after let on from the reservoir of the 
Amoskeag Manufacturing Company, for use in case of fire, 
and affording protection to that part of the city then the least 
protected, and where the hazard had been considered 
greatest. 

It was at that time impracticable to furnish a correct 
statement of the expenditures, as the laying of the pipe 
was incomplete, and the strength and quality having been 
guaranteed, the part laid had not been accepted and no 
settlement made with the contractors. 

Subsequently Col. Fanning was appointed by the Board 
as Chief Engineer of the water-works, and still continues in 
charge of the same, who with such assistants as were 
needed, proceeded to make the additional surveys and . 
estimates directed by the Boar(!, and which were deemed 
requisite to determine the comparative cost and permanency 
of supply. These were completed during the spring of 
1872, and the result and conclusion arrived at are stated in 
a report made by the Chief Engineer to the Board under 
date of March 1, 1872, which was published by the Board 
for the information of the City Council and the citizens, 
and a copy of which is appended to this report which 
the Board recommend to be printed in the annual report of 
the city. 

Early in April, 1872, after the report of the engineer in 
reference to the different sources of supply and the com
parative cost of each had been circulated and examined, 
before determining finally on the source from which water 
should be taken and the adoption of a plan of construction, 
a public hearing was had at the rooms of the Commission
ers in the court-house building, at which all parties who 
desired to present their views on the subject of the source 
of supply, cost of construction and manner of distribution 
were invited to be present, and after hearing the suggestions 
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of all who desired to express an opinion on the matter, the 
board determined by ballot the source of supply, each 
member designating on his ballot, the source from which in 
his judgment the city could be best and most economically 
supplied, taking into consideration the present and probable 
future requirements of the city, and with due regard to all 
the circumstances that had been brought to their attention 
and the information they had obtained. The result of the 
ballot was, five in favor of Massabesic Lake, one in favor of 
Burnham's Po:ad, and one in favor of Burnham Pond, as a 
present source of supply. It app�aring that a majority 
of the Board were in favor of Massa.besic Lake as a source of 
supply, the subject whether it should be made available by 
steam engines or by water power derived from the outflow of 

. the Massabesic was considered, and after examination of 
the different methods proposed, it was decided to adopt the 
plan of pumping by hydraulic power, locating the pumping 
station near the old Haseltine mill site, and a short dis
tance above the junction of the little Cohas brook with the 
main stream. 

By placing a dam across the outlet a short distance below 
Clough & Foster's saw-mill, and taking the water to the 
pumping station in a canal or conduit, an abundant power 
is obtained for all the purposes required, and at the same 
time a very favorable line is secured for the force main 
from the pumping station to the distributing reservoir, 
which it had been determined to locate on the summit of 
the hill at Manchester Center, near the "old Parsonage." 

These preliminary matters being settled, and an appro
priation of four hundred thousand dollars having been made 
by the City Council for the prosecution of the work, the 
Engineer was directed to prepare the necessary plans, pro
files, and estimates for the construction of the water-works, 
based on the decisions of the Board, and limiting the expen
diture within the appropriation, in order that the construc
tion could be put under contract at an early day. 



10 

Advertisements were at once issued for proposals for 
furnishing the water-pipes and appendages and laying the 
same. 

On examining and comparing the several bids offered, the 
Board awarded the contract for furnishing the pipe, of the 
different sizes required, laying the same, and setting the 
gates, hydrants, and fixtures, to Mr. Geo. H. Norman; the 
greater part of which has been completed and on which 
payments have been made from time to time. The expen
diture on this account, including the sum reser;ed till the 
final settlement, amounts to $187,65�.90. 

Satisfactory progress has been made in obtaining the 
turbines and pumps, and it is expected they will be completed 
and set up ready for use by September next. 

The labor of constructing the dam at the outlet of the. 
Massabesic, and the excavation for tho canal and the 
wheel-pit, were directed to be done by the day under the 
charge of the Chief Engineer, and work on the same was 
commenced as soon as the titles to the lands required had 
been obtained, and was prosecuted with as much dispatch 
as the character and stability of such work would admit. 

Operations upon this part of the work have been suspended 
during the winter, but such progress has been made as to 
render it certain that they can be completed early in the 
ensuing season. 

The act of the legislature establishing the Board of Water 
Commissioners provided that whenever it became necessary 
to acquire any lands or rights of water for the construction 
of the water-works, the Board should file a location of 
the land 1·equired for the same, with the City Clerk, 
rlcscribing by permanent bounds the land it was thought 
necessary for the city to acquire, and that if the Board were 
unable to secure the land by purchase, the damages might, 
on application of the Board, be assessed by the County 
Commissioners for the County of Hillsborough. 
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It had been at first proposed to include in such location 
only the land near the outlet of tl10 Massabesic that would 
be covered by water by the er1:ction of the dam, and from 
thence a strip of land extending to .the pumping station, of 
sufficient width to accomodate the canal, pumping station 
and necessary races for discharging the water. 

An examination of the relative levels of the lands 
adjoining that which would be flowed, showed that a 
considerable body of land was so slightly elevated above 
the water that it might be affected to some degree by the 
proposed dam, and the character of the site between the 
bank of the canal and the Cohas Brook was such that the 
security of the works might involve the necessity of the city 
controlling the land between the canal and the stream. 
It was therefore decided to include these lands in the loca
tion rather than incur the possibility of litigation or the 
inconvenience of acquiring the title at a later date. 

The location as thus modified was filed in the office of the 
City Clerk on the twenty-fifth of June, 1872, and included the 
land on both sides of the CohasBrook as far as the operations 
conducted by the Board would be. likely to affect it, and ex
tended down the brook on the southerly" side to include 
the pumping station and such land on both sides of the 
brook as were required to protect the interests of the 
water-works. 

It also included the bed of the lake and the land at Man. 
chester Center on which it had been decided to establish 
the distributing reservoir. The total quantity of land was, 
near the Massabesic about one hundred and twenty-eight 
acres, in the bed of the lake about twenty-three hundred 
and fifty acres, and on the reservoir site about ten acres, 
costing in the aggregate $30,698.67. 

While these lands were being secured by the Board, a 
petition was presented to the Mayor and Aldermen to lay 
out a highway from the Mammoth Roa.d, passing on the 
southerly side of the reservoir grounds, and thence in a 
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direct line to the pumping station, and from thence to the 
highway leading to Derry. After a hearing on this appli
cation by them, a highway was laid out on the route asked 
for. 

The establishment of this highway enabled the Board to 
locate the force main to the reservoir in the highway, and 
to avoid complications with land owners as to the occupa
tion of their land for the line of pipe, or the right of access 
to the same for repairs or other purposes . 

.As it was claimed that the use of this highway would be 
greatly for the convenience of the Commissioners in laying 
the pipes for the water-works, the expense of the damages 
assessed to the land-owners, amounting to $4,824, has been 
included in the amount paid toward8 the construction of 
the water-works. 

On the twenty-eighth of June application was made to the 
County Commissioners to assess the damages to the owners 
of land included in the location, and a hearing was appointed 
in the latter part of July, and was adjourned from time to 
time for the convenience of the parties. 

Before the final deter.tnination by the County Commis
sioners, the Board were enabled to acquire a title in fee to 
all the lands required by them, by purchase, with the excep
tion of two small tracts on which an appraisal of damages 
was made by the County Commissioners on the fifth day of 
October, 1872, and their report, making such assessment, 
was filed with the City Clerk on the twelfth of October, 
from which award no appeal has been taken, and the amount 
thereof is understood to be satisfactory to the parties. 

The amounts expended by the Board, including interest, 
have been $265,452.22, the detailed statement of which is 
found in the report of the Chief Engineer. 

During the year there has been laid 75,494 feet, or about 
14 1-4 miles of pipe, in addition to the 6,856 feet put down 
last year; one hundred and eighteen hydrants have been 
set, making an aggregate of one hundred and thirty-five 
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now in use. It is hoped that the same arrangement in 
reference to the use of the water from the reservoir of the 
Amoskeag Manufacturing Company in case of fire, may be 
continued until the completion of the. works and a supply 
is obtained from the Massabesic. 

The appropriation of $400,000 was insufficient to execute 
the plan of distribution proposed by the Commissioners in 
all its parts, and the extent of the expenditure for that pur
pose was reduced by the Board to keep within the limits of 
the sum at" their command, and at the same time an effort 
was made to provide a supply of water in those parts of the 
city where the need was greatest. 

The additional distribution required to properly supply 
the city, in accordance with the plan proposed, will require 
an expenditure, according to the estimates of the Engineer, 
of about $92,500, and petitions, numerously signed, have 
been presented to the Board, for the extension of the works 
in accordance with the complete plan, and the Commis
sioners are of the opinion that the requests contained in 
these petitions should be granted if the funds required 
therefor were at their disposal. 

In order to complete the whole works in the most satis
factory manner, the Board recommend that a further appro
priation of the sum of one hundred and fifty thousand 
dollars be made, an.d that the Commissioners be authorized 
to expend that amount, in addition to the unexpended bal
ance of the former appropriation, during the ensuing year, 
so that a comprehensive plan for the distribution of the 
water may be carried out, and all the accessible parts of the 
city be provided with an adequate supply of water. 

The Board would not recommend a, further issue of water 
bonds, but that the bonds of the State of New Hampshire, 
recently received by the city, should be applied for this pur
pose, and the Commissioners authorized to apply any sums 
that may be received by the board for the use of water, to 
make up the balance of the sum appropriated, so that the 
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water-debt of tho city should not exceed the sum of four 
hundred thousand dollars. 

By section 10 of the ordinance of 1871 relating to the 
establishment of th� water-works, the Board were authorized 
to establish a tariff of water-rates for the use of water, and 
a draft of such tariff, with a code of rules and regulations 
for the collection of such water-rates and for controlling the 
use of the water and defining the manner of its supply to 
the consumers, is herewith submitted for the consideration 
and criticism of the City Council and of the public. 

The details of the matters relating to the laying of the 
pipes for distribution, the force and supply mains, the con
struction of the dam, canal, pumping station, and reservoir, 
as well as the estimates for the unfinished portion of the 
work, are stated in the report of the Chief Engineer to the 
Board, which is hereto annexed. 

The Commissioners believe that satisfactory progress has 
been made in the construction of the works, and that their 
successful completion within the limits of a reasonable 
expenditure is now assured, and that by the end of another 
year the citizens of Manchester may congratulate them
selves on having secured, at a moderate cost, an abundant 
supply of pure water, and with facilities for its distribution 
and use, equal to if not better than that possessed by any 
city of its size in the United States. 

S. N. BELL, Olerk. 

IJece:mber 81, 1872. 

P. 0. CHENEY, Mayor,

E. A. STRAW, President,

WM. P. NEWELL,
ARETAS BLOOD,
A.. 0. W ALLAOE,
ALPHEUS GAY,
E. W. HARRINGTON,

Water Commissioners. 
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REPORT. 

To the Honorable Board of Water Oommissioners of tlie City 
of Manchester, N. H. 

GENTLEMEN: At your request I have made surveys of 
the several water-sheds in the immediate vicinity of your 
city, for the purpose of comparing their merits as sources 
of Domestic Water Supplies, more especially as regards 
the quantity and quality of their waters, the costs of gath
ering and leading them into the city, and the timefneces
sarily required to. perform the labors of distributing them 
generally throughout the city. 

The written history of the water-supply projects for this 
city, as it appears in legislative enactments, city ordinances, 
addresses of your honorable Mayors, and reports of citi
zens and engineers, indicates that the subject has long 
been one of earnest solicitude among those citizens hav
ing the welfare of the city much at heart. They haV"e 
recognized the vital importance of an abundant supply of 
pure water, both in its sanitary and financial relations to 
the welfare of the city, and in its necessity as a protection. 
They have not overlooked the fact that the shallow wells 
from which so many citizens are now supplied with water, 
are becoming more and more foul each season, and that the 
rain-fall by which they are supplied is contaminated by the 
filth and rubbish in the alleys and excrements in the 

Water Raport.-i 
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streets, and then percolates through ground saturated with 
sewage before reaching those wells beneath. 

In the reports on a water supply for this city of Messrs. 
Richardson and Weston in 1860, of Joseph B. Sawyer, civil 
engineer, in 18()9, and of William J. McAlpine, civil engi
neer, in 1871, I find elaborate and valuable discussions on 
the theory of city water supplies, condensed from text
books on meteorology, mineralogy, and chemistry, and sup
plemented by their practical experiences and observations; 
so it will be unnecessary to review here the theories of 
the transformations of water as it is rarefied and lifted 
into the heavens, and then condensed into mist and rain 
and gathered into springs, brooks, and lakes, or of tlie 
sources of contamination which it {neets in its round 
through atmosphere and earth. 

The investigations by the above-named gentlemen having 
been made before the creation of your Board, and before 
such expenditures as would be required for a thorough 
detailed survey were authorized, were necessarily somewhat 
superficial. 

It appears that the Me!'rimack, and Piscataqnog Rivers, 
Dorr, Chase, Burnham, and Stevens Ponds, Maple Falls 
Brook together with Sawyer Pond, and Lake Massabesic, 
have been inspected and reported upon. 

I am informed, however, that the water-sheds of none of 
these sources had been surveyed excepting that of the 
Lake, though recommended to be done in the reports. The 
areas of the water-sheds on all the ponds referred to, being 
limited, must necessarily become the bases of the compu
tations of their available supplies. 

Springs and brooks within any water-shed are usually 
dependent on the rain-fall on that water-shed. The average 
annual rain-fall in this and many parts of our country is 
known approximately. Engineers familiar with hyd�ogra-
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phy are enabled, with the aid of the accessible records ot 
long series of observations of the yield of water from dif
ferent sources, to estimate approximately what percentage 
of the rain-fall they can gather from any given water-shed, 
and apply to the several uses for which it may be required 
in a neighboring city. The results are, of course, depend
ent on the physical and geological structure of the country, 
its temperature, winds, and vegetations, the facilities for 
storing waters within the given basin, and the rate of 
draught for use during the several seasons. 

The per�entage of depth of the annual rain-fall that may 
be utilized, multiplied into the area of the gathering water
shed, gives the quantity of water that may be utilized on 
that water-shed annually. 

The reported accounts of water consumed in other cities, 
where there are general public water supplies, gives a basis 
for estimating the amount t11at will be required per capita, 
daily and annually, in this city, and the annual amount per

capita, multiplied by the number of persons to be supplied, 
will give the total annual amount of water required for 
consumption during the given year. Having estimated the 
amount of water annually required for the city's consump
tion at the present time, and made proper allowance for an 
anticipated increase of the city during a series of years, 
and also estimated the available yield of. water from the 
several water-sheds in the viciI1ity, the comparison of the 
quantity required on the one hand, and the quantity each 
source will supply on the other, will enable us to judge if 
all, or bow many of the sources, independently, may be 
considered fully reliable to meet the demands that will be 
likely to be made upon them, if adopted as the source of 
city supply. 

The rain-fall in this vicinity is estimated to be not less. 
than an average -of forty inches depth annually. 
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The following estimates of the future population of Man
chester, and average quantities of water daily required, 
may be used in the comparisons: 

Dn.to. PGpulatlon. Used per capita.. Total daily consumption. 

1873 30,000 50 gallons each. 1,500,000 gnllons. 
1875 32,000 54 " " 1,728,000 "

1880 87,000 60 " " 2,220,000 "

1885 43,000 70 " " 3,010,000 "

1890 50,000 80 " " 4,000,000 "

SOURCES EX.A.MINED. 

The several streams, ponds, and lakes herein referred to 
are shown on the map of "Sonrces·of Water Supply for the 
City of Manchester," hereto appended. 

The waters of Burnham Meadow lead into Chase Meadow, 
and thence into Dorr Meadow, and thence by Ray Brook, 
on the northerly side of the city, into the Merrimack 
River. The waters of Stevens Pond lead by Cemetery 
Brook, on the southerly side of the city, into the Merri
mack River. 

The waters of Sawyer Pond have their natural outlet by 
Maple Falls or Oswego Brook, which leads into Lake Mas
sabesic, which discharges its waters by Cohas Brook, near 
the southerly line of the city, into the Merrimack River. 
All the above waters flow into the Merrimack from the east. 

The Piscataquog River is a tributary of the Merrimack, 
and enters it from the northwest, on the opposite side to, 
and a little below the populous part of the city. 
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The following reference levels are given for use in the 
comparison of the different sources : 

The City Hall Bench is . 
Surface of Lake Massabesic . . . . 
Surface of water at junction of Cohas and Lit-

tle Cohas Brooks . . 
Surface of Stevens Pond . . 
Amoskeag Company's Reservoir 
Top of old chm at Dorr Pond . 
Proposed surface of Dorr Reservoir 
Proposed surface of Chase Reservoir 
Proposed surface of Burnham Reservoir . . 
Proposed surface of Reservoir at Manchester 

Center . . . . . . . 
Mudsill at Maple Falls Dam . . . 
Proposed surface of Maple Falls Reservoir 
Surface of Sawyer Pond . . . . • 
Surface of Moody Pond . . . . . 
Site for a distributing Reservoir on Wilson Hill 

108.3 

147.7 

103.0 

2rn.3 

215.0 

180.6 

200.0 

231.3 

296.5 

260.3 

297.7 

331.7 

319.7 

329.0 

330.0 

.0 

39.4 

-5.3
105.0

106.7

72.3

92.7

123.0

188.2

152.0 

189.4 

223.4 

211.4 

220.7 

221.7 

The Stevens, Burnham, and Chase drainage areas of 
530, 536, and 772 acres, respectively, being so limited, and 
the cost necessary to prepare their storage basins being so 
great in proportion to their yields of water, and they being 
considered wholly inadequate to meet the prospective wants 
of the city independently, it will be unnecessary to con
sider them further here, except as they may be considered 
in combination with other sources. 

DORR POND. 

Dorr Pond has a water-shed of 1300 acres, but would 
have a comparatively small amount of storage capacity. 
The utilization of thirteen inches of rainfall on this surface, 
annually, would give about one and one-quarter million 
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gallons a day, or a continuous supply of 50 gallons per day 
• to 25,143 persons, and with the additional storage of water

that might be held in Burnham Meadow on the same brook,
the supply might undoubtedly be made reliable at all sea
sons for 30,000 persons.

The surface of the Dorr Reservoir would be at an eleva
tion ninety-two and one-half feet above the City Hall datum. 
As this elevation is below that of a considerable number of 
buildings already erected within the city, and would be 
quite inadequate to give the required pressure at the 
hydrants for fire purposes, its waters should be delivered 
into the pipes by steam power, with pressure sufficient to 
reach the buildings on the high grounds, or should be lifted 
by steam pumps to the Bumham reservoir at an elevation 
of one hundred and eighty-eight feet above the city datum, 
from whence it might fl.ow into the city distribution with 
pressure sufficient for high domestic service, and for fire 
purposes. 

It would, undoubtedly, be advisable to so arrange the 
st�am-pumping machinery that either method of increasing 
the pressure could be used at will. This plan would involve 
the necesity of building new dams at both Dorr and Burn
ham sites, the removal of all stumps and roots on the lands 
to be flowed, and the thorough grubbing of considerable 
portions of the areas to be fl.owed. It would also be quite 
desirable that the shores be protected from wash by stone 
pavings. Estimates of the cost of this and other plans are 
presented at the close of this review of the several plans. 

There need be .no doubts respecting the abundance of.the 
supply of water from either the Merrimack River or Lake 
Massabesic, neither need there be doubts respecting the 
supply from Maple Falls Brook or the Piscataquog River, if 
sufficient storage is provided on each. 
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M.A.PLE FALLS RESERVOIR 

Maple Falls is located in the southwest corner of Candia 
on a stream leading the waters of Moody, Hinman and 
Sawyer Ponds in Hooksett, and Kinnicum Pond in Candia, 
iuto Lake Massabesic. 

The reservoir as proposed at this source would be in 
great part in Hooksett. The delivery pipe would lead 
across portions of the towns of Candia, Auburn and Hook
sett, before reaching the City of Manchester. 

This source being the nearest one that would afford the 
city an adequate supply of water wholly by gravitation, has 
received the attention of each of the investigators for a 
source of supply, but 011 account of the discoloration of its 
waters, it has not been favorably looked upon by many of 
the citizens . 

.A.t the head of the Falls there is now a small mill-poud 
of five or six acres in extent, :flowing back about eight 
hundred feet to the foot of another small fall about six feet 
in height. From the head of this small fall a broad 
meadow, three-fourths of a mile long, bounded by hill-sides, 
stretches back to another saw-mill pond, known as 8awyer 
Pond. The surface of this pond is twenty-two feet above 
the head of the fulls. 

Sawyer Pond is about three-fourths of a mile long and 
aYerages about one-eighth of a mile wide, and has a surface 
of about Rixty acres. On one of the tributaries lies Hinman, 
a small po�d of about twenty acres extent, with surface six 
feet above the smface of Sawyer Pond. 

Another of its tributary brooks flows through a meadow 
one-half mile long, and two feet above the surface of Sawyer 
Pond. · .A.t the head of this meadow is the outlet of Moody 
Pond, whose surface is seven and one-half feet above the 
surface Qf Sawyer Pond. The Kinnicum Pond brook leads 
into the main stream between Maple Falls and Sawyer 
Pond. 
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The plan heretofore proposed for developing this source 
has been to reconstruct the dam at the head of Maple Falls 
and raise it so as to nearly flow out the little fall above it, 
giving to the pond an area of about fifteen acres, an average 
depth of about eight feet, to use the Sawyer Pond above as 
a storage reservoir, and from the Falls to lead the water by 

a Ll'ick conduit, heretofore estimated to be three miles long, 
to the Bumham meadow, and there use the Burnham 
meadow as a distributing reservoir. 

All the ponds referred to above are so shallow that the 
summer heats raise them to high temperatures, and the 
intervening meadows are mostly covered with small wood 
and dense thickets of underbrush, whose foliage is carried 

into the ponds during the stormy seasons in such quantities 
as to keep the waters considerably discolored throughout 
the year. 

After a reconnoissance of these several pond and meadow 
areas and their bordering hill-sides, I am of the opinion 
that many of their objectionable conditions,now permanently 

, affecting their waters, may be in a few years entirely 
removed by the construction of a dam thirty-four feet high 
at the head of Maple Falls, and a retaining embankment 

across the northern outlets of Sawyer Pond, and thus 
constructing a considerable lake, having its shore line 
mostly well up on the bold hill-sides, covering the principal 
meadow near the falls with twenty-four feet of water, 
Sawyer Pond with ten feet of water, Hinman Pond with 
four feet of water, and Moody Pond with two and one-half 

feet of water. This lake would have an estimated area of 
four hundt·ed acres, average depth of fifteen feet, storage 
capacity of two thousand million gallons, and an elevation 
of two hundred and twenty-three feet above the City Hall 
datum. It would also have a water-shed a little exceeding 
ten square miles in area. The conditions, it is believed, 

would then be favorable for utilizing not less than an 
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annual average of eighteen inches of rain fall, which would 
be equal to a continuous supply of sixty gallons per day to 
one hundred and forty thousand persons. 

By the plan here proposed, the masses of deciduous 
foliage, now annually infusing and discoloring these waters 
with their mucilaginous substances, vegetable oils, and 
dissolving woody fibres, would in time cease to exist, and 
such mineral and inorganic impurities as the waters might 
receive in their course from the hill-tops to the lake, would 
be in a great part removed by air and sunlight soon after 
they had reached the lake. 

The entire removal of all the trees and brush within the 
fl.ow line, with their stumps and roots, would be advis
able, and it would undoubtedly be pleasant to the con
sumers of the water to kuow that the soils and vegetable 
matters within the flowage line had been removed to a 
depth of at least ten feet below the lowest summer level of 
the lake. 

A surface covered with luxuriant vegetation as this now 
is, excepting where the small ponds lie, after being fl.owed 
permanently with water, must of necessity go through a 
thorough transformation to accommodate itself to its new 
conditions. All that now flourishes with life must die and 
yield its perishable substances to the great body of water, 
which in turn will yield their constituents to the atmosphere . 
in gaseous forms. 

During the first few years after these surfaces were fl.owed, 
while their vegetations were parting with their saps, and 
those vegetable substances remaining near the surface of 
of the water were in process of decay there would be fermen
tations within the water as the summer heats came on, that 
would render the water unfit for domestic use, and unpleas
ant effects traceable to this vegetation, might at times 
remain through the autumn, and into the early winter. 
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Within a few years after the reservoir should be filled, 
the traces of its prei,ent luxurious growths would be oulit
erated. The winds sweeping across its broad surface would 
continue to agitate and aerate its waters, and cause the 
waves to lick out the loam and fine earth from its shores, 
and convert them into gra,•elly beaches, on which new vege
tations could gather no foothold, the sunshine would bleach 
its waters into Cl')'Btal clearness,' and the lake would prove 
as cool, colorless and limpid, as any now to be found in the 
Merrimack basin. 

Thenceforth we might expect it to be subject to only 
those occasional fe1·mentations within its waters, to which 
all natural l.akes are subject when the due balance of ani
mal and vegetable growths is disturbed. 

'l'he precipitous rocky banks on either side of the brook 
at the head of the Falls, and the rocky bed of the stream, 
would form good footings and abutments, and would furnish 
the rock materials, for a substantial dam of masonry. A 
dam erected here thirty-four feet high, would be about eight 
hundred and fifty feet in length on its crest, and must 
necessarily be n. substantial arch of grouted masonry to 
resist the powerful thrusL that would be exerted by the ice 
on the lake, when expanding by frost. 

The surface of this reservoir, with the dam at the height 
here proposed, would be two hundred and twenty-three and 
one-half feet above the City Hall datum, and two hundred 
and sixty-one and one-half feet above the top of the Amos
keag Manufacturing Company's dam. 

Maple Falls is by the shortest practicable pipe line, about 
eight miles distant from the City Hall. 

Two routes fc>i: pipe mains from Maple Falls to the city 
have been surveyed These lines lie in common along the 
slope of the hills on the westerly side of the brook, follow
ing a contour line near the level of the base of the dam, 
until they reach a summit nine feet above the lernl of the 
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base of the dam, near the site of the old Dickerson shanty, 
at a uistance of seven thousand feet from the dam. The 
routes then continue in c�mmon, dipping through a slight 
depression, and crossing the Chester old road, until they 
reach another summit at the foot of Bald Mountain ( so 
called), at a distance of eleven thousand five hundred feet 

,. from the dam. The surface of the ground at this summit 
lies on a level thirty-two feet below the level of the base 
of the dam. 

From the Bald Mountain summit, one of these lines leads 
by the Martin's brook valley to the Hooksett road, and 
thence by and near the Hooksett road to its intersection 
with Chestnut street, where it joins the lines of distribution 
pipes. 

This line of supply pipe passes by the Chase meadow, 
which fronts on the Hooksett road. This meadow could 
readily be flowed by the construction of a dam twenty-five 
feet high near the road, and appended to this scheme as a 
low.service distributing reservoir, with service one hundred 
and twenty-three feet above City Hall datum, to be filled, 
in part. and replenished by water from the Maple Falls 
reservoir. In connection with this low-service reservoir a 
low-service supply pipe would· lead to some point on Elm 
street and there join the distribution pipes. 

The other line of supply pipe runs from the summit at 
the foot of Bald Mountain in the most direct feasable route 
towards the upper end of Burnham meadow, and crosses 
the old Derry Turnpike near where it is intersected by the 
Neal road. 

At this intersection this line passes a third summit twelve 
and one-half feet above the bottom of the dam at Maple 
Falls. The line continues then on the southeasterly side 
of the Neal road, following a contour line a little lower 
than the base of the dam, until it reaches a point near the 
head of the Burnham meadow, where it necessarily crosses 
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another summit six feet above the base of the dam at 
Maple Falls. This last summit is distant twenty-two 
thousand feet or four and one-sixth miles from the dam. 
The pipe then leads into the Burnham meadow, where it is 
proposed in this plan to make a distributing reservoir of 
about one hundred acres surface, precisely as has heretofore 
been described in the Dorr and Burnham scheme. 

The last-described line of pipe leading to this meadow 
would, before reaching the Derry Turnpike, cross an exten
sive marsh, thirteen hundred feet in width, and would ba 
carried across this marsh on a grillage foundation, and 
covered with an embankment. This marsh could be avoided 
only by a long detour, and the method proposed of cross
ing would be found as safe and more economical than to 
drain the swamp so that the pipe could be laid in trench. 

From the distributing reservoir in the Burnham meadow 
a main supply pipe would lead by the Chase Meadow Valley 
to the Hooksett road, and by the Hooksett road to the 
intersection of Chestnut street, where it would join the 
distribution pipes. The supply pipe from the Falls to this 
reservoir should also be continued past the reservoir, and 
join the pipes leading to the city, below the Burnham dam, 
which would enable the city to obtain its supply' direct from 
the principal source when the waters of Burnham reser
voir were in process of fermentation, or from any cause, too 
foul for domestic use . 

.A. dam thirty feet in height would be required at the 
outlet of the Burnham meadow, and would give the reser
voir an elevation of one hundred and eighty-eight feet 
above the City Hall datum . 

.A. considerable part of the land that would be flowed at 
the Burnham reservoir is now covered with a light growth of 
wood and brush, and the swampy portions with grasses and 
water-plants. It would certainly be advisable that all the 
stumps and roots, and all soils within twelve feet of the 
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full reservoir surface, be thoroughly grubbed and removed, 
and it would also be advisable that the shores be paved in 
such substantial manner as to prevent their being cut by the 
wash,and the consequent roiling of the water, and to prevent 
a new growth of vegetation where the shores are fiat. The 
decay of the remaining grasses and roots in the bottom of the 
meadow under more than twelve feet depth of water, would 
be exceedingly slow, ·and might not directly render the 
water more unwholesome than is a simple decoction prepared 
by steeping tea leaves in it, yet as these masses were 
resolved into new forms and their solids reduced to impal
pable powders, their sediments might be drawn into and 
deposited in the pipes, where they would encourage the 
growth of a species of confervre or microscopic water-plant, 
which develops rapidly and in abundance. To the decom
position of these spontaneous growths within the pipes and 
in the basin is attributed much of the peculiar fishy odors 
that have proved so objectionable in the waters flowing 
from many of the newly-constructed storing basins. 

Analyses of waters, such as emit these fishy or cucumber 
odors, usually detect large percentages of vetetable oils 
and w�x, and indicate a preponderance of vegetable over 
the due proportion of animal organisms. 

If the Maple Falls source could be economically developed 
as herein proposed, it would fm•nish an ample supply, and 
after a few years of purification, a good quality of water. 

Estimating that an average of fifteen inches of rain-fall 
could be annually utilized from the Burnham reservoir 
basin of 535 acres, as an independent source, then the 
available yield would equal 29,130,750 cubic feet annually, 
or 59,673 gallons daily, which would equal a continuous 
supply of fifty-four gallons per day to 11,055 persons. 
The reliable yield is therefore too insignificant to warrant 
any considerable expenditure in this basin, with a view 
of making it an independent supply, and our estimates 
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of cost of preparing this meadow for a suitable distributing 
reservoir, indicate that it would be more judicious to lay a 
main pipe of sufficient capacity direct from Maple Falls by 
the Martin Brook Valley, if a gravitation scheme should be 
adopted, or to construct a moderate-sized distributing reser
voir nearer the centre of the city, if an hydraulic pumping 
scheme should be adopted, than to prepare this meadow 
for a reservoir. 

PISCAT.A.QUOG RIVER. 

It has been suggested that this source be adopted for the 
supply of the city, with the surplus water applied to operate 
the pumping machinery. 

To this end it was proposed to erect a dam at Kelley's 
Falls, near the railroad bridge, making a fall of about 
eighteen feet, and from this point to pump the water to a 
reservoir near the summit of Rock Rimmon, at an elevation 
of 123 feet above the city datum, from whence it would 
flow by gravity into the city. 

The elevation of this reservoir would be too low for the 
supply of many buildings now existing, and would not give 
adequate fire pressure. 

After considering the considerable length and cost of 
supply main required in tJ1is plan, as well as the expense 
of securing the large storage of water that would bo re
quired on account of the low fall for power at this dam, I am 
of the opinion that a more.feasible plan, and not greater in 
first cost, would be to erect the dam in Piscataquog village, 
in the vicinity of the grist mill, and raise it to a height of 
thirty feet, fl.owing over the Kelley Falls, thus securing a 
mucli superior power for driving the pumps, nearer to the 
City, and then to place a moderate-sized reservoir on 
Wilson Hill, thus producing a combined high pressure 
and reservoir system. that would be effective for both domes
tic and fire purposes. 
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This stream lies in a valley about eighty .feet lower than 
the heart of the city. The average lift for the domestic 
service would, therefore, be about two hundred and fifty 
feet. 

If the pumps were operated by hydraulic power, about 
fifteen cubic feet of water would be expended for power 
for each cubic foot consumed in the city. 

The drainage area· of this basin, as computed on the 
county maps, is one hundred and eighty-eight square miles. 
Its rain-fall is believed to be about forty-two inches, annu
ally. One inch of rain-fall on this surface would be about 
436,761,600 cubic feet, or 3,266,976,768 wine gallons. 

Thirty thousand persons will require an average of, say, 
one hundred and fifty cubic feet of water per minute: con_ 
tinuously, for consumption, which, with the power, would 
equal an average of 2,400 c ubic feet per minute, continu
ously, and the hydraulic power exerted would equal an 
average of 136.3 horse-powers continuously. 

The amount of water annually consumed and expended, 
according to this estimate, would equal about one four
teenth of the total annual rain-fall on the entire water
shed, -0r about three inches of rain-fall. 

During the summer months the same number of persons 
would require not less than an average of 225 cubic feet 
of water per minute, continuously, which, with the water 
expended for power, would equal an average of 3,600 cubic 
feet per minute, and the· hydraulic power exerted would 
equal an average of 191.8 horse-powers continuously. 

It is estimated, without very reliable data, that the.natu
ral fl.ow of the stream during the summer months would 
equal an average of 2,770 cubic feet per minute continu
ously, and the proportion of this that might be applied for 
hydraulic power, would yield an average of 147.6 horse
powers, which is 44.2 horse-powers less than that required. 
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To allow for fire contingencies, the machinery should be 
proportioned so as to be capable of working up to three 
hundred and fifty horse-powers, the storage of water in the 
pond adjoining being held as a reserve to supply the extra 
power for such contingencies. 

The results of these calculations lead us to believe that, 
to keep up the supply for thirty thousand persons through 
the summer months, it would be necessary to store so much 
water that one hundred and ten million cubic feet of the 
stored water could be utilized at the pumping station. 

It will be inferred from these estimates that the storage 
must be multiplied as the number of consumers shall 
increase. 

There seems a doubt among those· familiar with this 
valley, that a suitable site for a large and deep storing 
reservoir can be found within fifteen or twenty miles of the 
pumping station, except such as will require a large outlay 
for its flowage and construction. 

A. considerable portion of the water stored so far away,
would be lost by evaporation, in its course by the open 
stream, to the pumping station. It would also be subject 
to frequent stoppages and an intermittent flow, by being 
held back portions of the time in dry weather, in the mill
ponds along the stream. 

If this source should be adopted, it would be advisable to 
construct at once, on the nearest feasible site, a storage 
reservoir equivalent to one thousand acres surface and ten 
feet depth. A.n estimate will be presented of the cost of 
developing this source as proposed. 

A.n estimate will be presented, also, of the cost of utiliz-. 
ing the waters of this stream for the supply of the city, 
by the aid of steam power, on the plan of locating the 
steam-pumping machinery in the village of Piscataquog, at 
a point convenient for the reception of coal from the rail
way without reloading and carting. 
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MERRIMACK RIVER. 

The Merrimack River, above the mouth of the Piscata
quog, has a drainage area of three thousand square miles, 
or nearly two million acres. Its head waters are gathered 

in the gorges of the White and Franconia Mountains, and 
its fl.ow is evened through the changing seasons, by storage 
in Winnepiseogee, the "lake of a thousand islands." 

The large basin of this river extends longitudinally from 
the mountains on the north, through the centre of the State 

to its southerly boundary, and reaches nearly to the eastern 
and western limits of the State. 

While nature has not endowed this basin abundantly with 
fertile soils and precious minerals, she has lifted its surface 

into successions of hills, and in places, iuto lofty peaks, 
that condense the vapors of the atmosphere into clouds, 
and cause them to yield frequent and copious showers. 
These numerous hills, with their interlaying valleys and 
broad lakes, elevated above the ocean, are the gatherers 
and dispensers continuously of unmeasured powers, that 
the skill of man may put in place of anii:nal strength and 
muscle, and make subservient to the comfort and wealth of 
their communities. 

In your own city a portion of this power, equivalent to 
the united strength of ten thousand horses, is now 
constantly applied to manufacturing and mechanical pur
poses, and is giving to your citizens employment and sub
stantial comforts, and to your city, growth beyond that of 
most sister cities. 

From this abundance of waters you may take all that is 
needed for cooking, drinking, washing, sprinkling the dusty 
streets, for decorating your corridors, lawns, and parks with 
playing fountains, and you may also apply the power ot' 
the stream to force the water to your highest stories, and in 
greatest abundance from the hydrants, but there are other 

Water Report.-3 
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reasons than that of cost, why you should not apply 
even a small part of this power, to the raising of water for 
domestic purposes. 

It is this power, directly and indirectly, that has caused 
the river bank along its sides to be transformed, within 
forty years, from a wilderness of forest to a pleasant city 
with nearly thirty thousand souls, a city with well estab
lished churches, with a large free public library, and with 
free public schools and school-buildings of the highest 
order, and with evidences of culture that would be credit
able to any older city. To the wealth created by the man
ufacturing and commercial interests incident to, and tending 
to gather around this power, you must look for capital to pay 
for your water-works; and to the people that shall be gath
ered here by the more -complete development of this power, 
and by the expansion of your manufacturing and mechan
ical interests, you must look for the growth of your city, 
and the increase of revenues from your water-works. 

No plan of supplying the city with water, requiring the 
aid of this hydraulic power, has presented itself, having 
sufficient advantages over another source to make it advis� 
able to adopt this. I shall not, therefore, present an 
estimate that contemplates the use of this hydraulic power. 

To take from the stream the comparatively small propor
tion of its water that would be required for the domestic 
supply of the city, at its present size, might not be a 
material injury to the water power. 

I shall, therefore, present an estimate for taking water 
from the Merrimack river, at a point above the Amoskeag 
Manufacturing Company's dam, and for pumping it into 
large settling basins or filter beds, and from thence to a 
distributing reservoir at an elevation of two hundred feet 
above the river, and about one hundred and sixty feet above 
the City Hall datum. 

During three-fourths of the year, the river water would be 
sufficiently clear, so that only a few iln··,i would be required 
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for the settling of its suspended matters, when it would be 
in condition to be pumped directly into the distributing 
reservoir, or into the supply mains. 

At times of freshets and high waters the river is charged 
with fine sand, and with clay so fine that ma�y days of 
perfect quiet are required for its deposition. 

> Mr. Shedd, in his" Report on a Supply of Water for the
City of Lowell," remarks in regard to the Merrimack river
water, when turbid, as follows :

" To ascertain the practicability of clearing the water of 
this material by settling basins, Mr. Burbank has made for 
me a series of observations by filling glass tubes, six feet 
long, with water from the river, and noting the time required 

for it to become clear. It is evident from these observations 
that it would be out of the question to provide storage 
basins of sufficient capacity to allow the water to clear 
itself by ordinary settling. .After water had stood in the 
tubes from April 29th to May 30th Mr. Burbank made the 
following note: ' Sediment nearly all deposited, but water 
not clear enough for use without filtration.' The coarser 
portion of the sediment began to settle immediately after 
the tubes were filled, and in a few hours had made a con
siderable coating on the bottoms of the tubes. This 
appeared under the microscope to be pure silica, but the 
finer particles of clay settled so slowly that a difference in 
clearness was scarcely preceptible from day to day." 

To separate the sediment from the water at such times, 
it would be necessary to pass it through a carefully prepared 
artificial filter, which would require frequent r11,king and 
renewing, or to hasten the deposition of the suspended 
matters by the aid of hydrate of lime, alum, or other min
eral salts, in solution. 

There is a convenient site on which the necessary settling 
basins and filter beds for this plan may be· constructed, near 
the shore, on the easterly side of the Concord railroad, and 
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a favorable site for a distributing reservoir on the hill east 
of the State Reform School building, near the extension of 
Union street. 

The surface of the settling basins and clear water wells 
would be placed sufficiently above the river to be free of 
danger from freshets, and the water would be lifted into the 
basins by pumps, moved by steam-power derived from the 
set of boilers intended to actuate these and the principal 
pumps in common. 

Neither the contour of the lands or their sub-strata are 
favorable to the construction of natural filter chambers 
below the level of the river surface, or of fl.owing the water 
into the basin by gravity. In this plan the arrangement 
would be such that the water could be pumped to the reser
voir and thence flow to the city, or be pumped directly into 
the main pipes with any pressure that might be desired. 
The main supply pipe would lead to the distribution by 
North Elm street. 

LAKE MASSABESIC. 

This lake lies easterly of the City, with its outlet about 
four miles distant from the City Hall, and has an area of 
twenty-three hundred and fifty acres, a water-shed of forty
five square miles, and is about twenty miles in circµmfer
ence, on the shore line. 

For the purpose of comparison I will give the correspond
ing dimensions of Lake Cochituate, the well-known source 
of water supply for the city of Boston, as stated in the 
report of the Cochituate Water Board for 1854. That lake 
is stated to have a water surface, at high water, of six 
hundred and eighty-four acres, a drainage area of eighteen 
and three-quarters square miles, and a shore line of about 
twelve miles. The storage of Lake Cochituate is but about 
forty per cent. of the storage that readily can be obtained 
at Lake Massabesic. 
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An analysis of waters flowing from this lake, made by 
request of Mr. J. B. Sawyer, civil engineer, in 1869, indi
cates that it is rerparkably pure and soft, and well adapted 
for domestic use. The following extracts are from the 
report of S. Dana Hayes, Esq., chemist, June 18, 1869: 

Mt·. Hayes says : " The sample of water marked ' Mas-
., 11 sabesic Lake,' received from you, has been analyzed with 

the following results: "It is clear, transparent, and almost 
entirely free from odor or taste. Its specific gravity does 
not differ from that of pure rain water.' 

1 'I 

Analysts yielded. 

Vegetable organic matter, 
Mineral matter, 

In one U.S. gaUou. 

1.66 grains, 
1.16 

,. 

2.82 grains. 

In 100,000 parts. 

2.77 parts. 
1.93 " 

4.70 parts. 

" The organic matter is vegetable extract, and free from 
animalculre or other animal matter. The mineral constit
uents are principally sulphate of lime with traces of iron. 
'l'he degree of hardness on Dr. Clark's scale is -!tfr,. It 
will be seen that this water is remarkably pure, being pre
ferable to that now supplied to any of the larger cities in 
the United States." 

The surface of this basin is almost entirely broken into 
ranges of hills, with fh·rn and impervious soils, and is well 
adapted for delivering into the lake a large percentage of 
its rain-fall. There is but little flat or meado{v land bor
dering on the lake, and a considerable part of its shore is 
abrupt. There is none of the gathering ground under such 
high state of cultivation as would tend to impregnate its 
waters with organic or inorganic impurities, and the anal
ysis above referred to does not indicate that the rocks or 
soils of this basin are highly charged with soluble minerals. 
The forest lea,es, undoubtedly are the chief source of 
the vegetable organic matter detected. 
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The waters of this lake are also free from the infusions 
of town sewage and refuse from mills, that do in a measure, 
though perhaps not seriously, affect the waters of the Mer
rimack and Piscataquog rivers. I have estimated that, 
on account of its favorable surface and large storage capac
ity, an average of twenty inches of rain annually can be 
made available from this source. Twenty inches of rain
fall on this gathering ground would equal 2,044,416,000 
cubic feet or 15,292,231,680 gallons of water. 

By building a darn on the outflowing stream, at some 
point between the Foster and Clough, and Heseltine mill
sites, and letting the lake extend down to this point, and 
then discharging the tail race into Little Cohas Brook, 
near its junction with the main stream, a fall of from forty 
to forty-five feet can be utilized for the purpose of power. 
From the site of the pumping station, as proposed by this 
plan, there is a feasible route for the supply main, crossing 
the ridge near the church at the Center, and a good site 
for a distributing reservoir near the intersecti�n of the 
roads a little south of the church, at an elevation of one 
hundred and twelve feet above the lake, and one hundred 
and fifty-two feet above the City Hall datum. The length 
of the force main from the pumping station to the reservoir, 
would be about seven thousand feet. 

Estimating the average friction on the force main to be 
equal to ten per cent. of this lift, and that the friction of 
the turbines and pumps will consume forty per cent. of the 
work due to the head, then we find five cubic feet of water 
will be expended for power in lifting one cubic foot of water 
to the reservoir. 

Estimating for a liberal supply, that each thousand per
sons will require an average of five cubic feet of water per 
minute, continuously, or about fifty-four gallons per day each 
for consumption, then by this plan an average of thirty 
cubic feet per minute, continuously, will be required for con-
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sumption and power for each thousand persons. The esti
mated available yield of water from this water-shed, as above 
computed, is equal to an average of three thousand eight 
hundred and ninety cubic feet per minute. This amount 
per minute, divided by the given average amount required 
per minute for the consumption and power fol' each thous
and persons, gives as a result that this source is capable of 
furnishing, in addition to the pumping power, a continuous 
supply of about fifty-four gallons of water per day each to 
one hundred and twenty-nine thousand six hundred persons. 

It would be proposed in this plan to so arrange the sup
ply pipes that the water might be passed through the res
ervoir to the distribution, or be pumped directly into the 
distribution with any pressure that might be desired, so as 
to supply and protect the buildings near the summit of 
Wilson Hill, and to give an adequate fire pressure in all 
parts of the city. 

With the proposed plan of arranging supply-pipes and 
machinery, a moderate-sized reservoir on the ridge between 
the lake and the city will undoubtedly prove a reliable de
pendence in case of accident to the machinery. 

As the city extends back on the hillside, and the high 
lands are more thickly covered with buildings, a high ser
vice reservoir on Wilson Hill will be found desirable. 

SYSTEMS PROPOSED. 

Each of the plans herein suggested contemplates a division 
of the distribution into high and low services whenever the 
growth of the city on to high lands shall make it desirable, 
excepting the Maple Falls gravitation plan, whose reservoir 
would be nearly on a level with the summit of Wilson Hill. 

Each of the pumping plans is proposed also to be so ar
ranged that it may be operated either as a direct high pres
sure, or as a reservoir system, and so as to introduce and 
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combine the principal advantages of both. The reservoir 
system has had a long and thorough trial in this country, 
and has advantages in point of safety, reliability, and 
steadiness of pressure, that are almost indispensable in a 
com plate system of water-works. The direct, high-pressure 
system, sometimes erroneously termed "Holly System," has 
Leen in operation in this country among manufacturing cor
porations during the last thirty years, and to a limited ex
tent in use for public water supplies, and has been in op
peration at times in different parts of Europe during two 
and one-half centuries past, with manifest advantages in 
its possible prompt and efficient delivery of water at points 
where the reservoir pressure would he slight. 

The preference to be given to either of these pumping 
systems, or to a combination of both, must of course be 
much influenced by the nature and position of the source 
of supply, its relation to the locality to be supplied, and 
the physical features of that locality. 

In some of the Western towns and villages, in level lo
calities, where favorable locations for reservoirs have not 
been supplied by nature, the direct pumping system has 
been found particularly applicable, while in most cities with 
undulating surfaces the reservoir system, or a combination 
of the two systems, proves best adapted to the circumstan
ces to be provided for. The conformation of this city, and 
the relations of the pumping sources of supply to it, are 
such as to make a combination of the two systems particu
larly applicable and advisable. 

There are at present several firms in this country manu
facturing pumping machinery, particularly adapted to the 
high-pressure system. Only a small proportion of thef?� 
firms now recommend rotary machinery, this having as a 
class proved much inferior to reciprocating machinery in 
economy of operation and maintenance, when working un
der high lifts or heavy pressures. 
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The different classes of pumping machinery have receiv
ed considerable attention in the course of these investiga
tions as well as on former occasions, and will be treated in 
a special report, if a pumping source shall be adopted by 
your Board. 

ESTIMATES OF COST OF SOURCES. 

The detailed estimates of cost of construction, not includ
ing the distribution pipes, are as follows: 

DORR AND BURNHAJII PONDS.-APPROXIJIIATE ESTI]l[ATE. 

Steam Pumping and Gravitation Plans Combined. 

Land and water rights, 
Dam at Dorr Pond, 
Removing stumps, 

.. $20,000 
28,000 

Grubbing, 
Engine and boiler houses, 
Engine and boilers, 
Dam at Burnham Pond, 
Removing 25,000 stumps at 45cts., 
Grading and filling on Neal Road 15,000 cu. yds., at .35, 
Grubbing four-tenths land flowed 64,500 cu. yds., at .60, 
Slope paving, 26,000 square yards, at $1.25, 
Delivery pipe from Burnham to Dorr Ponds, and thence 

to Chestnut street, 12,500 ft., 20 in., at $7 .OO, 
Contingencies and superintendence, 15 per cent., 

4,500 
22,000 
15,000 
40,000 
30,000 
11,250 

5,270 
38,700 
32,500 

87,500 
50,000 

$384,720 

MAPLE FALLS LAKE.-APPROXIMATE ESTIMATE. 

GravitationPlan-1Jfa1·tin Valley Pipe Route. 

Land and water rights, $10.000 
Main dam, gates and appendages, 60,000 
Northern embankment, 45,000 cu. yds , at 50 cts.,. 22,500 
Road from dam to Webster's and changing roads, . 8,000 
Delivery pipe to Chestnut street, 39,200 ft., 24 in., at $9.00, 352,800 
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Air-valves and blow-offs, 
Grading and culverts on Pipe line, 
Removing 60,000 stwnps at 45 cts. 
Clearing 300 acres of brush at $30.00, 
Contingencies and superintendence, 15 per cent., 

MAPLE FALLS LAKE,-APPROXIMATE ESTIM.A.TE, 

Gravitation Plan-Biirnham Reservoir Included. 

Land and water rights at Maple Falls, 
Main dam, gates and appendages, 
Northern embankment, 4,500 cu. yds., at 50 cts., 
Removing 60,000 stumps and clearing 300 acres of brush, 
Road from dam to Webster's and changing roads, . 

Delivery pipe to Burnham res., 25,600 ft., 20 in., at $7,75, 
Grillage and embankment over marsh, 1,300 lineal fl. at 

$2,000 
8,000 

27,000 
9,000 

75,000 

$574,300 

$10,000 
60,000 
22,500 
36,000 
8,000 

198,400 

$6.00, 7,800 
Air-valves and blow-offs, 2,000 
Grading and culverts, 8,000 
Dam at Burnham Pond, 30,000 
Land and water rights do., 6,000 

Removing 25,000 stumps at 45 cts., 11,250 

Grading and filling 15,000 cu. yds., at 35 cts., 5,270 

Slope paving 26,000 sq. yds., at $1.25, 32,500 
Grubbing four tenths land flowed 64,500 cu. yds., at 60 cts., 38,700 
Delivery pipe from Burnham Res. to Chestnut st., 11,918 ft., 

20 in., at $7 .OO, 83,426 

Contingencies and superintendence, 15 per cent., . 84,000 

$643,846 

To grub that portion of the lake that would be fl.owed 
with less than fifteen feet depth of water, it is estimated 
(without instrumental survey) would require 200,000 cubic 
yards of excavation, which at 60 cents per cubic yard would 
cost, in addition to the above estimate, $120,000. 

) 
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PIBCATAQUOG RIVER.-APPROXIM.A.TE ESTillIATE. 

Hydraulic Power Pumping Plan. 

Water power and lands 
Flowage and moving buildings, 

Dam galies and appendages, 
Storage reservoirs, 
Pumping machinery and buildings, 

Delivery main, 
Distributing reservoir on Wilson Hill,. 
Contingencies and superintendence, 15 per cent., 

$30,000 
22,000 
50,000 
60,000 
40,000 
49,000 
50,000 
45,000 

$346,000 

PIBCATAQUOG RIVER.-APPROXIMATE ESTIMATE. 

Steam Power Pumping Plan. 

Water power and lands, 
NewDam,. 
Pump-well, engine foundations and buildings, 
Engines and boilers, (duplicate), 
Railroad to coal-shed, 

Delivery main, . 
Distributing reservoir,. 
Contingencies and superintendence, 15 per cent., 

MERRIMACK RIVER -APPROXIMATE ESTIMATE. 

Steam Power Pumping Plan. 

Lands and rights of way, 
Settling basins, . 
Filtering beds, 
Pump-well and conduit, 
Engine foundations and buildings, 
Engines and boilers, (duplicate sets), 
Rising main, 3,100 ft., 24., at $8.50, 

Distributing reservoir, 
Delivery pipe, 9,500 ft., 24., at $8.50, 
Contingencies and superintendence, 15 per cent.,. 

$35,000 
25,000 
60,000 
75,000 
4,000 

49,000 
50,000 
42,600 

$330,500 

$6,000 
85,000 

110,000 
15,000 
35,000 
80,000 
25,350 
72,000 
80,750 
76,800 

$588,900 
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LAKE JIIASS.A.BESIC, 

With canal from Johnson's beach to near Sam. Gamble's residence. 
-(.Approximate estimate.) 

Hydraiilic Power Pumping Plan. 

Lands and water rights, 
Dam and gates, 
Canal, . 
Tail race, 
High ts of way for main pipes and culverts, 
Force main, 4,500 ft., 20 in., at $7 .00, 
Supply main, 8,000 ft., 20 in., at $7.00, 
Buildings and machinery, . 
Distributing reservoir, 
Contingencies and superintendence, 

LAKE M.A.SS.A.DESIC. 

$15,000 
5,000 

112,000 
43,000 
3,000 

31,500 
56,000 
40,000 
50,000 
52,575 

$408,075 

With pumping station near Heseltine mill site.-(.Approximate es
timate). 

Hydmulic Power Pumping Plan. 

Lands and water rights, 
Dams, races and gates, 
Machinery and buildings, 
Force main, 8,400 ft., 20 in., at $7 .00, 
Supply main, 8,000 ft., 20 in., at $7.00, 
Rights of' way for main pipe, and culverts, 
Distributing reservoir, 
Contingencies and superintendence, 15 per cent., 

WATER PIPES. 

$15,000 
50,000 
40,000 
58,800 
56,000 
5,000 

50,000 
41,000 

$315,800 

There are not at hand any statistics giving the number of 
families, stores, shops, offices, steam-engines, &c, on which 
an approximate estimate might be made of the number of 
taps required and average daily draught of water; but from 
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servations and general information acquired respecting 
1e city, ·and a comparison with other cities, in which the 
aily consumption of water is reported, I have assumed 
at an average of five cubic feet of water per minute con-

inuously, for each thousand persons, or about fifty-four 
gallons per capita daily, will meet the requirements of the 
bity during the present decade. 
/ To insure an even pressure and force of delivery of water 

-.!hrough the pipes, they must be of sufficient capacity to 
<l.eliver the required quantity of water with but slight loss 
, of head by friction. The velocity of fl.ow in the pipes will 
· be quite variable throughout the successive seasons and
during the different hours of each day. Many towns whose
distributing reservoirs were distant from the centre of
supply have experienced considerable inconvenience in
consequence of their supply pipes having been proportioned
on the basis of the average fl.ow per year.

In the year 187Gl the monthly averages of draught for the
year were, to the maximum monthly averages, in the follow
ing-named cities, as follows:

Buffalo monthly average for the year, to maximum 
monthly average, as 

Philadelphia monthly average for the year, to max
imum monthly average, as 

Jersey City monthly average for the year, to maxi
mum monthly average, as 

Montreal monthly average for the year, to maxi
mum monthly average, as 

1. to 1.600

1. to 1.461

1. to 1.257

1. to 1.236

In Brooklyn, N. Y., Dec. 11, 1869, the hourly average 
draught was given for that day, to the maximum hourly 
draught, as 1. to 1.522. 

In a diagram of pumping at the Boston Highlands station, 
given herein, prepared from the record of operations of the 
pumps during the months of August, October, and Decem-
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her, 1870, the hourly average for the time is shown to be 
to the maximum hourly average as 1. to 1.37, and to the 
minimum hourly average as 1. to .68. 

In the same diagram the hourly average is shown to be 
to the maximum hourly average, on Mondays, as 1. to 1.60. 
Mr. Crafts, the chief engineer, states in his report that this 
work of the pumps does not represent the consumption of 
water in the district accurately, as there was a slight leak
age through a gate, from the Highland, into a contiguous 
district. 

The occurrence of a fire, or playing of a large public 
fountain, also calls for a considerably augmented flow of 
water through the pipes. 

Estimating that one 11 inch nozzle will, under one hun
dred and fifty feet head, deliver through two hundred and 
fifty feet of hose 30 cubic feet of water per minute, then, 
with properly proportioned delivery mains, ten streams will ? 
deliver (say) 280 cubic feet of water per minute, and twelve 
streams will deliver (say) 330 cubic feet per minute. 

The ratios of fl.ow per minute, based on the above data, 
may be estimated as follows, calling the average domestic 
flow per minute for the year, 1: 

The average flow for the maximum month (say August), 
will be, 1.333 

The average mid-day flow in August, 1.599 
The average mid-day flow in August, Mondays, 2.298 

Reducing the abov;e to cubic feet per minute, with the 
unit representing the assumed consumption of five cubic 
feet per minute for each thousand persons, then 

1.333 will equal 6.665 cu. ft. pPr m. for 1,000 persons, or 199.95 
cu. ft. per m. for 30,000 persons. 

1.599 will equal 7 .995 cu. ft. per m. for 1,000 persons, or 239.85 
cu. ft. per m. for 30,000 persons. 

2.398 will equal 11.990 cu. ft. per m. for 1,000 persons, or 359.70 
cu. ft. per m. for 30,000 persons. 
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In proportioning our pipes from the immediate source of 
supply, for the mid-g.ay summer flow, required for a popu
lation of thirty thousand persons, we should allow for a flow 
for domestic purposes of (say) 300 cubic feet per minute. 
Supposing a fire to occur, which would require 300 cubic 
feet of water discharged from the hydrants, at a time when 
the domestic consumption was equal to two-thirds the above 
estimated quantity, or equal to 200 cubic feet per minute, 
then the total fl.ow would equal 500 cubic feet per minute. 
This would undoubtedly be found a sufficient allowance for 
the maximum draught for a population of thirty thousand 
persons. 

The lengths of the proposed supply pipes from the pro
posed sources, to the City Hall and other points, are as 
follows: 

Maple Falls to City Rall, 
Burnham Pond to City Hall, 
Reservoir near State Reform School to City Hall, 
Heseltine Pumping Station to Reservoir at Center, 
Reservoir at Center, by Park Street to Elm Street, 

Feet 
42,000 
15,000 
12,750 
7,000 

13,534 

The head consumed by the fl.ow of several quantities of 
water through pipes of several diameters, and of the above 
several lengths, as computed by Thomas Box's formula, 
and the velocities of fl.ow respectively, are shown in the 
following table : 

{
G=imperial gallons per minute. 

G2 x L _ L length in yards. FORMULA, (3d)6 -H, when d=diameter of pipe in inches.
H head in feet.
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T.ABLE. 

Maple Falls to Oity Hall. 

Quantity In h cubic feet per Lengt In lineal 

minute. 
feet. 

200 42,000 
300 42,000 
300 42,000 
500 42,000 
500 42,000 
500 42,0uO 

Diameter In Head consumed In Velocity in lineal 
inches. feet per minute. feet per minute. 

20 28.05 91.67 
20 62.93 137.48 
24 26.48 95.49 
20 174.81 229.18 
24 70.25 159.15 
30 23.02 101.84 

Bi,rnharn Pond to City Hall. 

200 
300 
500 
500 

15,000 
15,000 
15,000 
15,000 

20 
20 
20 
24 

9.99 
22.46 
62.43 
25.09 

91.67 
137.48 
229.18 
15&.15 

Proposed Reservoi1· near State Reform School to City Hall. 

200 
300 
500 
500 

200 
300 
500 
300 
500 
500 

12,750 
12,750 
12,750 
12,750 

20 
20 
20 
24 

8.50 
19.11 
53.07 
21.33 

91.67 
137.48 
229.18 
159.15 

Heseltine Purnping Station to Reservoir at" Center." 

7,000 16 14.23 143.24 
7,000 16 32.01 214.86 
7,00U 16 88.91 358.1)9 
7,000 20 10.49 137.48 
7,000 20 29.14 229.18 
7,000 24 11.71 159.15 

Proposed Reservoir at " Genter," by Park Street to Elm Street. 

200 13,534 20 9.01 91.67 
300 13,534 20 20.28 137.48 
500 13,534 20 56.33 229.18 
500 13,534 24 22.64 159.15 
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ESTIMATE OF PIPES AND APPENDAGES. 

LENGTH OF l'IPES IN FEET. 

20-ln. 16-ln. 14-ln. 12-ln. 8-ln. 6-ln. 4-ln. 
-----------1----1---- ---� ___ ,__ __.__ 
Amherst .. .. .. .. .. . .. .. . . . . . . . . .. . . . . .. .. . . . . . .. • . . . . . . . . . .. .. . . . . 4,423 .. , ... . 
Arlington. .. . .. .. . . . .. . . . . . .. .. . .. . . . . . .. .. . . .. . . . . .. .. .. . .. .. .. . 1,300 ....... . 
Ash........................ ........ .... ... ....... ........ ....... 720 ....... . 
Ashlo.nd . . . . . . . .. . . .. . . . . . . . .. .. • . . . . . .. .. . . . . . . . . . . . . . . . . . . . . . .. . .. .. . .. 1,457 
Aubur11 . • . . . . • • . • . • • . . . . . . . . . . . . . . . . . .• . . . • • • • •• . . . . • . . . . . • • •• •• . . . . • . . 1,005 
Bedford . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. . . . . . . . 670 · · · · .. y; 
Beech.............................. ........ . . . .. . .. 4,920 .•...... ..•..... , 
Birch...................... ........ ................ ................ 475 
Blodgett .. .. .. .. . . . .. . . . . . . . . . . . .. ........ ....... , . . . .. . . . . . . . . . . . 1,471 

ts1r!)'.)()��()! :)\(\ );); ::>�: ;;;::;;: ::�;;;: .. �::: 
Central .................... . ...... ........ ........ ........ ... �.... 3,278 ....... . 
Ohestnut .......... , .... ,... . .. .. .. . . . . . . .. . . .. . • . • . . . . . .. . . .. .. .. . 820 1,921 
Concord . . . . . .. . . . .. .. . . .. . .. .. . . . . . .. . .. . . . . . . . . . . .. .. . .. . .. . .. .. . 3,258 

Eii�::::::::::::::::::: :::::::: :::::::: .. �:�. ::::���- ::::��- :::::::: :::::��i
Granite.................... . . . . . . . . . . . . . . . . .. .. . . , ... •• . . 740 450 ........ 

INit��;\\!!!!!)i)!::: !!!iii:!;(:<�)!) �!!!i��i !)::: }!!!- :::::� 
Kidder . . . .. . .. .. .. .. .. .. . . . . . . .. .. . . . . .. . . . . . .. . . . . . . . . . . . . . .. .. . . 702 ....... . 
Kidder's Court ............ ........ ........ ........ ........ ....... , .. .. . . . . 200 
Langdon . .. . . . . .. . .. .. . . . . . . . . . . . . . .. .. .. . . . . . . . . . . . . . . . . . . . . .. . . . 702 
Laurel..................... ........ . . ...... .. .. . .. . .. .. ... . .. .. ... 3,783 
Lowell ..................... . , . .. .. . . . .. . . . . . . . .. • .. 2,145 . • • • . . .. 1,803 

::�
h

����:::::::::::::::: :::::::: :::::::: : ::::::: :::::::: :::::::: 4,:: 
Market.................... ........... ..... ........ ....... ........ 921 
Mechanic.................. . . . ... .. .. .. . . . . . .. . . . . . .. . . . . . . . . . . .. . HO 

:rm:��.:::::::::::::::::::::::::::::::::::::::::::::::::::::::· 
5
'iig

:.r:���·::::::::::::::::::: :::::::: :::::::: :::::::· :::::::: :::::::: .. �:�� ...... 360 
Old Amherst. . • . . . . .. .. . . . . . . . .. . . . . .. . .. . . . .. . .. . . . . . . . . . . . . .. . . . . .. . . . . 485 

i:1r::::::::::::::::::::: ::�:�. ::::�: :::::::: :::::::: :::::::: ··�:::- :::::::: 
Pine .. ... . . . . . .. . . . . . . . . . . . .. . . . . • . .. . .. . . . . . . . . . . .. • .. .. . · 10 810 1,336 
Pleaso.nt ................. , , . . . . .. .. . .. . . . . . . .. . . . . . . . . . . .. . . . . . .. . . 1,030 
Prospect ................... .... , , . . .. . . .. .. . .. . . . . . . . .. . . . . . . . .. . 1,571 
Spring.................... ........ ........ ........ ........ ........ 700 

�hi.1;1;�::::::::::::::::::::: :::::::: :::::::: :::::::: :::::::: ::::·::: 1,m 
State ...................... ........ ........ ................ ........ 750 
Union .. .. .. . . .. . . . . . .. .. . . . .. . .. . . . . . . . . . . . . . .. . . . . .. . . . .. .. . . .. 615 3111 
Vine....................... ................ ........ ........................ 350 
Walnut. . .. . .. . . .. .. . . .. . . . .. .. .. .. . .. . .. .. . .. .. . .. . .. .. . .. .. .. . . . . 970 655 
Washington . .. . . .. .. • .. . . . . . . . .. .. . .. . . . .. • .. .. . . . .. . .. .. . . . . .. . . . . .. . . . . . 357 

:i�:i�::::::::::::::::::: ::::::: :.:::::::::: :: : : : :::::�i: ::::i�: : :::;�: 
. : :i:��

Hydrant Branches......... . .. .. . • . . . . . . .. . . .. .. . . . . . .. . . .. . .. . . . . . 1,500 
---------------

4,342 200 6,4�3 , 7,625 8,672 67,242 11,331 

Water Report-i 
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ESTIMATE OF PIPES AND APPENDAGEB-'Oontinued. 

GATES, 

20-ln. 14-ln. 12-ln. 8-ln. 6-ln. 

-----------·!--- ------ --- ------ -
Amhers t .. .. . . . . . . . .. . . . . . . . . . .. .. .. . . . . . . . . . . .. . . . . . . . . . • . . . . Ii • .. .. .. . 8 
±�lt��

t
.��:::::::::::::::::·.:::: :::::::: :::::::· :::::::: :::::::: f :::::::: t Ashland....................... ................ ........ ........ ........ 1 .... 

Auburn........................ ................ . ..... ........ ........ 1 2 Bedford. .. . . . . . . . . . .. .. .. . . .. . . . . . . . . . . .. .. ........ : . . . . .. . 1 .. . • .. . . 2 
�f:c�� ::::::::::::::::::::::::: :::::::: :::::::: ...... �. ::;;:;:: ""i. :::::::: 1� 

i�l{t=��::::::::::::::::::::::: :::::::: :::::::: :::::.::: ::::::�: 1 :::::::: 1! Canal.......................... . . .. . . . . . .. . . . . 2 2 . . . . . • . . .. • . . . . . 13Cedar.......................... ........ ........ ................ l IS Central. .. . . . . . . . . . . . •. . . . . .. .. . . .. . . . . .. . . . . . . . . . . . . . . . . . . . . . 3 . . . . • . . . 6 
Chestnut....................... .. . . .. . . .. .. . . . . . . . . . . . . . . . . . . 2 3 2 Conc ord ....................... ........ ........ ........ ..... :.. 3 . . . .• • . . 8Depot .......................... ........................ ........ ........ ........ ···· Elm . . . . . . .. . . . . . . . . . . . .. .. .. . . . . . . . . . 6 1 1 ........ : . .... . . 16Force and Supply Main........ 3 ........ ................ ........ ........ ... . Granite ........................ ........ ........ .. :..... 2 ........ ........ 4Hanover....................... ........ ........ ................ Ii 7 Harrison .. . .. . .... . .. .. . . .. .. .. . .. .. . . . . . .. . . . . . .. . .. . . .. . . .. . . 1 .. . . .. .. 3Hollls.......................... ........ ........ ........ ........ 2 •.•••.•. 1 Kidder ........................ ........ ........ ........ ........ 2 ........... . Kidder's Court . . . . . . . . .. . . .. . . . . ... .. . . . . . . . .. . . . . -··... . . . ... . . 1 .. .. 
t���f�::::::::::::::::::::::: :::::::: :::::::: ...... 2. :::::::. ! }Lowell.................... .. . . . .. . ... . . .. .. .. . .... .. . . . . . .. . .. 2 10Jlfanchestcr. . .. .. . . . .. .. . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 8 llfaple .. . . .. . . . . . .. . . . . . . . . . . . . . . . .. . . . . . .. . . . . . . . . .. . . . . . . . . . . 1 1 Market . . . . . .. . . . .. . . . . . . . . . . . . . .. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . 2 2 Mechanic...................... . . . . . . . . . . . . . . . . . .. . . . .. . . . .. . . . 2 2 :Merrimack . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . .. .. • • . . . . . .. . .. . . 7 11
1111ctdle .. .. .. . .. .. . .. . . . . . .. .. . .. .. . . . . . . . . .. . . . . .. . . .. . . .. . . . . 1 2 
NJ;:-��i:::::::::::::::::::::::: :::::::: :::::::: :::::::: :::.:::: .

.
.... � .

.
...

.
. r ... � 

�!�kg�.:::::::::::.::::::::.:: ....... :i. :::::::: :::::::: :::::::: ...... \ :::::::: : Pearl...................... . . ....... ........ ........ 1 2 3 
Pine........................... ................ ........ 2 2 2 2 
Pleasant........ . . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. .. . . . 2 2 

!fl§�\���-::,:):-:-:-��)�.:��: !!iii!!;:)!(: i::(((1( )(::\: i f 
State ....... .................. ........ ........ ........ ........ 1 2 
Union ................................. ........ ........ ........ 1 1 1 
Walnut................ .. .... ........ ........ ........ ........ 2 1 1 

!�t���:::::::::::::::::::: i::::::: :::::::: :::::::: :::::::: ::::::�: ...... �. :::� Blow-Olfs... .. . . . . . . . . .. . .. .. .. .. .. . . . . . . . . . . . . 1 2 ........ ........... . 
---i---___ ,_ -------0 o . 11 12 I 82 13 191 
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An approximate estimate of cost of the distribution pipes 
and appendages, provided that cement-lined and coated 
wrought-iron is used for all pipes, is as follows : 

4,342 feet of 20 inch wrought-iron Pipe, at $5.00 = $21,710 00 
200 " of 16 ., 

6,453 " of 14 ,, 

7,625 " of 12 " 

8,672 " of 8 " 

67,242 " of 6 " 

11,334 " of 4 " 

6 Gates, of 20 inch 
6 " of·14 

11 " of 12 
12 " of 8 
82 " of 6 
13 " of 4 

191 Hydrants, 
10 Air-Valves, 

1 Check-Valve, 

" 

" 

" 

" 

" 

" "

" " 

" " 

" " 

" " 

" " 

Diameter, 
" 

" 

" 

" 

" 

at 3.75= 750 00 
at 3.10 = 20,004 30 
at 2.40 = 18,300 00 
at 1.45 = 12,574 40 
at 1.30 = 87,414 60 
at .90 = 10,200 60 

at 295.00 = 1,770 00 
at 125.00 = 750 00 
at 90.00 = 990 00 
at 55.00 = 660 00 
at 45.00 = 3,690 00 
at 35.00 = 455 00 

at 55.00 = $10,505 00 
at 18.00 = 180 00 
at 500.00 = 500 00 

$190,453 90 

If cast-iron is used for the above pipes that ex:ceed twelve 
inches in diameter, the cost, at the present high price of 

-, iron, will be increased about $34,000. 
Adding the estimated costs of sources and pipes together, 

we have the following totals, which are based upon the use 
of Fanning's improved cement-lined wrought-iron pipes for 
the main pipes : 

Dorr and Burnham Ponds, 
Distribution, . 

Maple Falls, via Martin Valley, 
Distribution, . 

. $384,720 00 
190,454 00 
---- $575,174 00 

. $574,300 00 
190,454 00 
---- $764,754 00 



Maple Falls, via Burnham's, 
Distribution, 
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$643,846 00 
190,454 00 
---- $834,300 00 

Piscataquog River, Hydraulic pumping, $346,000 00 
Distribution, 190,454 00 

---- $536,454 00 
Piscataquog River, Steam pumping, 

Distribution, 
$330,500 00 

. 190,454 00 

Merrimack River, Steam pumping, 
Distribution, . 

---- $520,954 00 
$588,900 00 
190,454 00 
---- $779,354 00 

Massabesic Lake (Hydraulic with Canal), $408,075 00 
Distribution, . 190,454 oq 

---- $598,529 00 
:Massabesic Lake (Hydraulic at Haseltous),$315,800 00 

Distribution, . 190,454 00 
---- $506,254 00 

The estimated annual costs of operating the works at the 
several sources (independent of distribution) are as follows: 

Massabesic Lake (hydraulic pumping), 
Maple Falls (gravitation), 
Piscataquog River (hydraulic pumping), 
Dorr and Burnham Ponds (combined pumping and 

gravitation), 
Merrimack River (steam pumping), . 
Piscataquog River (steam pumping), 

$2,000, capitalized at six per cent., represents 
6,000, ., " " " " 

11,000, ,, " " " " 
12,000, " " ,, " " 

$2,000 00 
2,000 00 
2,000 00 

6,000 00 
11,000 00 

. 12,000 00 

$33,333 00 
100,000 00 
183,333 00 
200,000 00 

The above capitalized sums should be charged to the 
several sources respectively to which they belong, in a 
comparison of their costs. 

There appears to be no economy iq first cost in favor of 
any of the schemes requiring the aid of steam power for 
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pumping, while, on the contrary, the expense of operating 
them represents a comparatively large capital. 

Among the remaining schemes there are two that present 
decided advantages, and that will furish an ample supply 
of water for all the requirements of the 9ity for the present 
and far into the future, the one being a gravitation scheme 
from Maple Falls, at a cost of about three-fourths of a 
million dollars, and the other a hydraulic pumping scheme 
from Lake Massabesic, at a cost of about one-half million 
dollars. 

The cost of an adequate supply of good and wholesome 
water, for thirty thousand persons, will be less from Lake 
Massabesic than from any other source. The cost of 
increasing the capacity of supply from this source as the 
city continues its growth will be slight, as merely the 
substitution of larger or an additional pump cylinder will 
accomplish it. This lake will furnish an abundance of 
water both for consumption and the power for pumping the 
water to be consumed to the reservoir, for about one hundred 
and twenty-five thousand persons, and there is no purer or 
more wholesome lake water furnished to any city in the 
United States. I have no hesitation in recommending this 
source of supply for your adoption in preference to all 
the othe.rs that are herein described, and I am of the opin
ion that if this source is adopted, the principal portions of 
the populous parts of the city can be piped and fitted with 
hydrants and supplied with water as early as the first of 
November of the present year. 

To enable your Board to go on with the constructiQn of 
the works under existing ordinances and without exceeding 
the appropriation already made, the following proposed mod
ification of the foregoing plan of distribution is submitted 
for your consideration. 

SECTION 3 of An Ordinance in relation to Water Works, 
passed by the City Council August 1st, A. D. 1871, is as 
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follows : " To wit, The Board of Water Commissioners, so 
constituted and organized, shall ha,e and exercise all the 
powers vested in the City of Manchester, by nn Act of the 
Legislature of the State of New Hampshfre, appro,ed on 
the thirteenth day ,of June, A. D. 1871, entitled An Act to 
enable the City of Manchester to construct Water Works, 
so far as the same shall be legally delegated to them by the 
City Councils ; and they shall have power to oppoint a 
superintendent, and all the subordinate agents and assis
tants, and n}a.y fix their compensation, and that of the clerk 
before mentioned ; they shall proceed as early as practicable 
to construct adequate water works : provided, that no 
expenditure shall be made or work contracted for, exceed
iug in the whole the sum appropriated therefor by the City 
Councils." 

SECl'ION 24 of the same Ordinance is as follows : " For ( 
the purpose of defraying the expenses of introducing water, 
as pro,·ided in the foregoing sections, the Joint Standing 
Committee on Finance is hereby authorized to procure by 
loan, on the credit of the city, a sum not exceeding four 
hundred thousand dollars, for which transferable certificates 
or bonds of the city shall be issued, of uniform date, signed 
by the Mayor under the seal of tho city, and countersigned 
by the City Treasurer, in such denominations and payable 
at such times a.s said Committee shall deem for the best 
interests of the city ; provided, that said certificates shall be 
made payable in not less than ten, nor more than fifty years 
from their date. And said certificates shall bear interest 
at tl,1e rate of six per cent. per annum, payable semi-annu-
ally on the first days of January and July, at the office of 
the City Treasurer, on presentation of the coupons attached, 
which coupons shall be orders on the Treasurer for the 
payment of the semi-annual interest on the days in which 
the same shall become due. Duplicates of the aforesaid 
certificates shall be kept in the office of the City Clerk, 
duly certified by him." 
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The Commissioners are instructed and empowered by the 
City Councils to proceed as early as practicable to con
struct adequate Water Works, and four hundred thousand 
dollars has been appropriated for that object. To meet 
these conditions I have prepared a new Schedule of Pipes, 
modified from from the more extended schedule given above, 
showing what portion of the city may be piped and supplied 
with the requisite hydrants and gates, without exceeding a 
cost covered by the appropriation. 

This Schedule covers all the pipes, gates, and hydrants, 
required for that portion of the city, from Valley Street on 
the South to Brook Street on the North, and from State and 
Canal Streets on the West to Beech Street on the East. It 
proposes also to omit the distributing reser·voir at Man
chester Center, and to operate the works as a direct high
pressure system, but completes the works at the pumping 
station as hereinbefore proposed. 

It is as followR, to wit : 
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MODIFIED SCHEDULE. 

PIPES. 

LENGTH OF PIPEI! IN FEET. 

STREET. 

20-inch. 16-incb. 14-incb. 12-lnch. 8-!nch. 6-inch. 4-inoh. 
___________ , ___ ------ --- --- ----
1:irrff :::: :::::::: ::::::: ::::: :: :::::: :: : ::::::: : ::::::::: ::: ::: .. �::;:. ::::1?�? 
Nr,

0:t:: :: . : :::::: :: : : :: ::: : : ·:: ::: : : ::: : :: : : ::: : :: .. �:���- : : ::: : :: · · ··;i1i;· : : ::::::

l�{::::::u::: YI U/ :::: /I ?f -::; <U 
i�::�:::::::::::::::::::: :::::::: :::::::: ::�:�: :::::::: ::::���: ::�t�: :::::��Granite .................... .. .. •.. . ... ..... . .. ..... .. .. .. . . 740 450 ........ 

iff{�f��()j/:!\)::: !!!!((!� !!\)!� )!)! !i)!: :::ii�::):��: :::::ili 

iJ}1;���(�)�::::< ):)! ))�: :)::) }(���; ))�( .. �:;;- :::::::: Mechanic.................. .. •.. . .. .. . .... . . .. ..... .. .. ... . .. . .••.. 740 

ftl?�rFEHii/H :>;: :::){ \\ HH Hi\ Ji:!! ........ . Pine. . .. • • . • • • • .. . . . • • • • • • .. • . • . . . . • ... . .. . . . • . . . . . . . . • . . . 10 810 1,336 
,;�rE:

0�::: :·. ::: :: : •• :: : : :: : : : : : : : : : : ::::::: : : : :: :: : : : : : : : : : : : : : :: : : 1
·ro�

�:��::::::::::::::::::::: :::::::: :::::::: :::::::: :::::::: :::::::: 1,�� 
Union ....... , ............. .... , .. , ... , .... .. , . . . . . .. • . . .. . .. .. . • .. 615 "' .

. 
ai.5

Vine .............................. ................ ........ ........ ........ 350 
Walnut.................... ........ ........ ........ ........ ........ ........ 655 
:i::!oe'�.::::::::::::::: :::::::: :::::::: :::::::: ""'40' ""ioo· :::::::: ..... �: Hydrant Branches ........ ........ ....... , .. , . • . . . . .. .. .. . .. .. . .. . 1,500 ....... . 

4,342 200 3,223 4,1185 5,812 35,804 7,611 
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MODIFIED ScHEDULE-Oontinued. 

APPENDAGES. 

GATES. 

STREET, 

20-inch. 14-lnch. 12-lnch. 8-lnch. 6.inch. 4-inch. 
-------------1--- ------ -- ---------

Amherst........................ ........ ........ ........ ....... 3 ....... 4 
Auburn......................... ........ ....................... ....... 1 2 
Bedford ........ _...... . ....... ..... .. . ........ ........ .... . . 1 ....... 2 
Beech .......................... ........ ........ 3 ....... •.••... ..•.••• 8 
Birch. . . .. . .. . . . . . . . . . .. . . . . .. . . .. . .. . . . .. .. .. . . . . . . .. . . . .. . . . . 1 1 

:���{
e

:::::::::::::::::::::::::: :::::::: :::::::: ::::::: ...... �. i :::::::· g 
Canal ........ :.................. ........ ........ ........ 2 ....... ....... 10 
Cedar ........................... ........ . :...... ........ ....... 1 5 
Centro.I......................... ........ ........ ........ ....... 3 4 
Chestnut .. .. .. . . . .. . . .. .. . . .. . . .. . .. . . . . .. . . . .. . . . .. .. . .. . . . .. 2 3 2 
Concord . .. . . . . .. .. . . . . . .. .. .. . . . .. . . . . . .. . . .. .. .. . . .. .. .. .. . .. 3 • • • . . . . 4 
Elm ................. :...... ... ........ 5 ........ ....... ....... ....... 15 
Granite......................... . . . . . . .. .. .. .. .. .. .. . . . . 2 .. . . . . . . . .. .. . 4 
Hanover................... . . . . . . ... . . .. . .. .. . .. . . . . . . .. . . .. . 3 .. . . ... 3 
H1Lrrison ........................ ........ ,. . .. . . . .. .. . .. .. .. ... 1 .... .. . 3 
Kidder's Court.. . .. . .. . . .. .. . . . .. .. .. .. . .. . . . .. .. . . . . .. .. . .. .. . . . . . .. 1 ..... . 
Laurel.......................... ........ ........ ........ ....... 2 ....... 3 
Lowell.......................... ........ ...... . 2 ....... ....... ....... 5 
llfauchester ..................... ... , . . . . .. . . . . . . .. . . . . . . . . . .. . . 3 4 
lllarket ................... ... . . . .. .. . . .. .. . . . . . . . . . . . . .. .. . .. 2 2 
Mechanic. . . . . . . . .. . . . .. .. . . . . .. . . . . . . .. .. . . . .. . .. . .. .. . . . . . . . . 2 2 
Merrimack .. . . .. . .. . . . . . . . . • . . . . . . . . . . . .. . . • . . . . . • . • . . . . . . . . . . 5 7 

���::::::::::::::::::::::::: ::::::�: :·::::::: :::::::: ::::::: ... J ::::::: !
Pearl........................... ........ ........ . . ... .. . 1 .... .. . . . ...•. 1 
Pine............................ ........ ........ ........ 2 2 2 2 
Prospect.. . . . . . . . . . . . . . . . .. . . . . .. . . . . .. . .. .. . .. .. . . . . .. . . . . . . . 1 3 

�g�.:'c�·: ::·: ::::::::: :::::: ::: :: : : : : :: ::: : ::: : :: : : :: :: :: : : : :: :: : i i 
Stark........................... ........ ........ .... .. ..... 2 2 
Union .......................... ........ ........ ............... 1 1 1 
Walnut......................... ........ .. .... ....... ....... 1 1 ..... . 

:�;!c:��
.
:::::::::::::::::::: :::::::: :::::::: ...... i. ""'2' ::::::: ..... � .. ::::: 

3 5 6 11 46 10 123 
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The following Pipes and Appendages, included in the 
original estimate, are omitted in the modified schedule : 

Ol\IITTED PIPES. 

LENGTH OF PIPES IN FEET, 

14-lnch. 12-lncb. 8-lnch. 6-inch. 4-lnch. 
---------------1--- ------ --- ---

Amherst Street............................. .. .. . .. . .. .. . .. . .. .. .. . . 2,378 ...... ..
Arlington................................... ........ ........ ........ 1,360 ....... . 
Ash ........................................ ........ ........ ........ 720 ...... .. 

'1�1;r1HHHHT/iEH! :\l( /ft <lI )\¥ �/iT 
g�����:::::::::::::::::::::::::::::::::::: ::::i��: :::::::: :::::::: J�r :::::::: 
!�n?sv��:::::::::::::::::::::::::::::::::::: /:���: ::::���: :::::::: "z:�r ........Kld<ler ................. ................... ........ ........ ........ 702 
t:���f�:::: :: : : ::: :: :: ::: ::::: :: :: :: :::: :: : : : : : : ::: : :: :: :: : : :: :: : : : 2,�

ii�;
e

�rifiHHiiiLiiLLi\ /\ HH !Ht !:ffi 
�K.!':�a::: :: :: ::: :::::::::: :: :: ::::::::. ::::· ::::::::: :: :: :: : : :: :: :: : .. ::��-Old Amherst ............................................... ........ ....... , 

fE£�;;;;;)))��!iiiiii)ii\))�� )\:) \�)\�\ )!) 1:� Wlllnut..................................... ........ ........ ........ 070 Water...................................... ........ ........ ........ 700 

360 
485 

Wilson .......................... - • .. .. • .. .. • .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. 1,421
3,230 3,040 2,860 31,438 3,723 

I 

I 
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0 MITTED APPENDAGES. 

GATES, 

14-incb. 12-lncb. 8-lncb. 6-lncb. 4-lncb. 
------------1--- ------ --- -----

Amherst Street. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . . . . . . . . 4 

tli'.'.�
t

.��:::::::::::::::::::::::::::: :::::::: ::::::::. ::::::.. } ::::·::: i 
Ashhtnd ..... .. .. . . . . . . . . . . .. . . . . ... . .. .. .. . ... . . . . . . .. .. .. . . . . . . . . . 1 ..... . 
!leech ............................. , . . . . . . . . . . 2 . . . . . . . . . . . . . . . . . . . . . . . . 2 

�1!t{���::::::::::::::::::::::::::::: :::::::: ::::::�: :::::::: . . . .  J :::::::: i 
Central.................... ......... ........ ........ ........ ........ ........ 2 
Concord.............................. . .. .. . .. . .. .. . . . . .. . . . . . . . . . . .. . . . . . . . . . 4 
Elm.................................. 1 1 1 ..... .. . .... ... 1 
linnovor ............................. ......... , . . . . . . . . . . . . . . 2 4 
Hollis................................ . ....... . ....... .. ...... 2 1 
Kldtler......... .. . . . . . .. .. . . . . . . . . . . . . .. .. .. . . .. .. .. . . . . .. .. . 2 ••••••..•••••• 

t��f.:t'.:::::::::::::::::::·::::::::: :::::::: :::::::: :::::::: � i 
Lowell............................... ........ ........ ........ 2 5 
:Mnnch,ster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 4 
:Maple............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 
l\forrlmnck........................... . . . . . . . . . .. . . . . . . . . . . . . . 2 4 
Mldtlle... ........ .................... . .. ..... ........ ..... ... 1 2 
1\Cyrtle............................... . . . . . . . . . . . . . .. . . . . . . . . . 2 3 
Nnshno. .............................. ........ ........ ........ ........ 1 ..... . 

�:�F�:::::::::::::::::: ::::::::::::: :::::::: :::::::: :::::::: ······2· ::::··:: � 
Plensnnt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . . . • . . • . 2 
State................................. ................ . .. .. .. . 1 . .. .. .. . 2 
WRlnut .............................. ·····.··· ···· ···· ........ 1 ········ I 
Water ............................... ........ ........ ........ 2 ........ 1 
Wilson............................... ........ ........ ........ ........ 1 ..... . 

36 3 68 



60 

MODIFIED PLAN OF DISTRIBUTION . 

.A.PPROXIM.A.TE ESTIM.A.TE. 

The estimate of cost of this schedule as modified, is as 
follows, to wit : 

4,342 feet of 20 inch wrought-iron Pipe, at $5.00, = $21,710 00 
200 " of 16 " " " at 3.75, " 750 00 

3,223 " of 14 " " " at 3.10, " 9,991 30 
4,585 " of 12 " " " at 2.40, " 11,004 00 
5,812 " of 8 " " " at 1.45, " 8,427 40 

35,804 " of 6 " " " at 1.30, " 46,545 20 
7,611 " of 4 " " " at .90, " 6,849 90 

3 Gates, of 20 inch, at $295, " 885 00 
5 " of 14 " • at 125, " 625 00 
6 " of 12 " n.t 90, " 540 00 

11 " of 8 " . at 55, 
" 605 00 

46 " of {i 
" at 45, " 2

.,
070 00 

10 
" of 4 " • at 35, ,, 350 00 

123 Hydrants, at 55, 
" 6,765 00 

..---·--

$117,117 80 

Omitting the cost of the Reservoir, $50,000, and the 
fifteen per cent. contingency allowed on the same, $7,500, 
and we reduce the estimated cost of the Massabesic Source to 
$258,300. Add estimated cost of modified plan of distrib
ution, $117,118, and we have a total of$375,418, leaving a 
balance of $24,582 on this modified plan of pipes, without 
exceeding the appropriation. 

All of which is respectfully submitted. 
J. T. FANNING, 

Oivil Engineer. 
M.A.NCHESTER, N. H., Feb. 28, 1872. 

/ 
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MANCHESTER WATER WORKS. 

ENGINEERS' REPORT. 

OFFICE OF CHIEF ENGINEER, 
Manchester, N. H., ])ecember 21, 1872. 

To THE BOARD OF WATER Co1111111ssI0NERS : 

Gentlemen: Herein is respectfully presented the report 
required from your engineering department at the close 
of the year. On the first of March last a report was 
presented giving detailed descriptions of the several sources 
of water supply for the city, surveyed early in the year. 
'J.'hat report sets forth the capacities of those sources to 
furnish water, the qualities of their waters, and the esti
mated costs of bringing them into the city. 

Those sources, with their estimated costs including dis
tribution pipes, were as follows, viz: 

Dorr and Burnham Ponds-Estimated cost, 
Maple Falls Brook, . 
Maple Falls Brook, and Bumham !>ond, 
Piscataquog River, (hydi;aulic power pumping) 
Piscataquog River, (steam power pumping) . 
Merrimack River, (steam power pumping) . 
Massabesic Lake, (hydraulic power pumping) 

$575,174 
764,754 
834,300 
536,454 
520,954 

779,354 

506,254 

The last-named source having been found to offer the 
purest and most wholesome water in abundant quantities, at 
a cost not necessarily greater than that of any other source 
examined, was recommended. 
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This source having been adopted, surveys were carried 
forward of all the lands and water rights which the city 
should- acquire for the constmction, operation, and main
tenance of the Water Works, and for the location of the 
dam, the canal, and the pumping works. Surveys were al
so made for locating a distributing reservoir, the force and 
supply main pipes, and for locating a complete system of 
distribution pipes to be laid throughout the city. 

A. plan and description, defining the location of the works,
was filed with the City Clerk on the 25th day of June, 1872, 
in accordance with the requirements of the "A.ct" author
izing the city to construct water-works. The lands and wa
ter rights included within this location, required for the 
control and use of the water of Lake Massabesic were, 
the bed and shores of the lake to high water mark, and 
the bed and shores of Cohas Brook with lands bordering 
thereon, from the lake down the brook to the mouth of 
of little Cohas Brook. 

A. portion of these lands were acquired by purchase from
the following-named persons, viz : 

Nathan R. Perkins 17� acres, price $900 
Daniel H. Dickey 19� ,, " 1,500 
Clough & Foster 8 " " 13,500 
Isabella W. French & David Dickey 25 " " 1,000 
Herman Foster and others ! 

" " 100 
John J. & S. N. Bell 2350 " " 2,000 
James M. Webster 28 " " 4,000 
James W. Hills 4! 

" " 600 
Isaac a:. Webster 20 " " 2,100 
Caleb D. Dunbar 3� 

" " ' 200 

2476 $25,900 

With the lands of Isaac H. Webster was secured the 
right to quarry stone from an excellent ledge, for all pur-
poses for which they might be required. 
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The remainder of these lands were acquired by award 
of the County Commissioners, from the following uamed 
persons, viz: 

Winnepiseogee Lake C. & W. Co., 1,1,ud H. 
K. & I. T. Webster

John Ordway 
2! acres, $493 67 

, " 5 oo

2t 498 67 

making, at the Lake, a total of 24 78 g acres, at a total cost 
of $26,398,67. 

Lands were acquired, by purchase, for the reservoir site 
at the intersection of Mammoth Road and the Road lead
ing from Manchester Oenter to the Foster & Clough saw
mill, from the following named persons, viz: 

Mrs. Mary J, Weston, 
N. P. & 0. G. Hunt, 
John Hosley, 

1 acre, $1,125 
7 " 2,275 
2 " 900 

making a total at the reservoir, of 10 acres, at a total cost 
of $4300. On petition of B. W. C6rning and forty-six other 
citizens of Manchester, a new highway was laid out by the 
Mayor and Aldermen, seventy-five feet wide, from the site 
of the reservoir at Manchester Center along the line of the 
force main to the pumping station, and past the pumping 
station to Sawyer Corner a total length of 586 rods. The 
laying out of this highway has enabled us to locate the en
tire system of water-works pipes on public ground. The 
land <famages for this highway were charged to construc
tion account of the water works as follows, viz : 

From the reservoir to the pumping station 

To John Hosley 
A.H. French 
Albert J, Peasley 

WatarRepo� 

$1,028 00 
200 00 

415 00 



To Samuel Garn ble 
David Dickey 
David Dickey, Jr. 
Sarah Perry 
E. W. Harrington 
Amos Haseltine 
Mary Corning 
Ignatius T. Webster 
H.K. Webster . 
Winnepiseogee Lake Co. 

66 

F,·om the pumping station to Sawyer Corner. 

To Isaac H. Webster 
Betsey Foss 
Erastus Foss 
Ezekiel Foss 
Reuben Foss 
Emma Little 
George B. Little 
Eugene Little 

$671 00 

558 00 

230 00 

15 98 

26 01 

6 50 

6 51 

276 50 

276 50 

4 00 

$8714 00 

$640 00 

273 77 

49 06 

49 06 

49 06 

· 8 60

31 85

8 60

$1110 00 

making the total of awards for highway $4824. 
The purchase of the bed of the lake, and the lands about 

its outlet and along Cohas Brook, has secured to the city 
the control of a body of water having twenty-three hundred ) 

and fifty acres surface, forty-five square miles of drain_ 
age area, and forty-five feet head and fall on the stream 
that can be made to act on the turbines. The outflow of 
water from this la]rn averages not less than forty-five mill-
ion gallons per day, which acting on the fall to be obtained 
at the wheel-pit as now constructed, will be not less than a 
five hundred horse power privilege. 

In consequence of the purchase of more lands at the lake 
and about the pumping station than was contemplated when 
the original estimate was made, and of the entire awards 
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for the highway from Manchester Center to Sawyer Corner 
having been charged to the water-works construction ac
count, the aggregate cost of lands and rights of way has 
been increased from the estimate ($20,000,) to $35,522.67. 

The location of the dam is to be just below the present 
site of the Clough & Foster saw-mill. There will be in the 
dam a broad stone over-fall, placed at the ordinary level of 
the lake, and also ample sluices through the dam by which 
the water may be controlled. The lake will, on completion of 
the dam, extend down to it and cover the present site of 
the mill-pond. A portion of the excavation for the founda
tion of the dam is already completed. From the southerly 
end of the dam, the canal will extend to the wheel-pit and 
pumping station. The canal will be fifteen feet deep below 
the level of the over-fall of tlle dam. The excavation for 
the canal is about one-half completed. The stone masonries 
of the wheel-pit and foundations of the pump-house, are 
nearly completed. About one-quarter of the tail-race exca
vation is completed. 

The small barn purchased with the site for the pumping 
station has been covered anew,· and fitted up as a shop and 
tool house. The Webster barn standing near the pumping 
station has been leased for the storage of cement, and for a 
stable. All cement on hand has been stored with care. 

A stone arched bridge has been erected over Cohas Brook 
on the line of the new highway, to carry the force main. 
This bridge is thirty feet wide and has two arches of sixteen 
feet span, each. The construction of the reservoir has not 
yet been commenced. Proposals will be requested for 
building the reservoir in the spring. 

The surface of water in the reservoir will be one hundred 
and twelve feet above the surface of water in the lake, 
and one hundred and fifty-two feet above Elm Street at 
the City Hall. 

Work was suspended on the canal and pumping station 
about December 1st, at the setting in of severe winter 
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weather. During the winter, the lands to be flowed above 
the dam will be cleared of wood and brush. 

In the autumn of 1871 a line of eight inch diameter 
wrought-iron cement-lined water-pipe was commenced by 
the Ametican Water and Gas Pipe Co., at the Amoskeag 
Co.'s pipe on Brook Street, to extend southerly across the 
city, by Chestnut and Pine Streets, to Park Street. This 
line was completed last spring, and has been in use for fire 
service since its completion. 

The lengths of pipe laid are as follows, viz: 

Brook Street, 9& ft. of 6 inch Pipe. 
Chestnut " 1527 feet of 8 inch Pipe, and 38 " " " " 
Harrison " 9& " " " " 

Merrimack " 
Pearl " 
Pine " 

1034 " " " " 
947 " " "  " 

3187 " " " " 

" 

" 

" 

" 9& 

"28& 

,, 66& 

" " ,, 

,, " " 

" " " 

" 

" 

" 

Making totals of 6695 ft. of eight inch pipe and 161l ft. 
of six inch pipe. 

Hydrants were placed on this lirie as follows : - Brook 
Street, 1 ; Chestnut Street, 4 ; HarriRon Street, 1 ; Merri
mack Street, 1 ; Pearl Street, 3 ; anu Pine Street, 7. 

The total cost of this line of pipe was $10,141.15. 

The estimated cost of the City Water Works completed 
was a little over five hundred thousand dollars. In August, 
1871, before the preliminary surveys were completed, an 
appropriation of four hundred thousand dollars was made 
towards the construction of the works. 

This appropriation would cover the cost of tlie minimum 
quantity of land and water rights required, the dam, 
canal, pumping machinery, and about five-eights of the 
schedule of pipes, including the force and supply mains. 
A schedule of pipe work was prepared to be carried out 
within the appropriation already made, and proposals were 
solicited for furnishing and laying the same. 



The contract for this reduced schedule of pipe-work, to
gether with the remainder of the complete schedule, if 

.required by the Commissioners: was awarded to George H. 
Norman, Esq., of Newport, R. I., who signed the con
tract, and gave the required bonds for its completion, 
on the third of May, 1872. Mr. Norman's contract re
quires him to warrant, and to maintain the pipes for 
three years after the completion of the pipe-work. Under 
this contract wrought-iron cement-lined pipes have been 
laid during the past summer, and autumn as follows: 
18,851 feet of 20 inch diameter pipe ; 3,888 feet of 14 inch 
diameter pipe ; 4,465 feet of 12 inch diameter pipe: 79 
feet of 10 inch diameter pipe ; 4,729 feet of 8 inch diameter 
pipe ; 38,255� feet of 6 inch ·diameter pipe ; 5,227 feet of 

4 inch diameter pipe ; a total of 7 5,494! feet, which, with 
the pipe laid last autumn and spring, makes a total now 
laid of 15� miles. 
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The pipes laid by Mr. Norman are located on the follow
ing named streets, viz : 

SCHEDULE No. 1-PIPES LAID IN 1872. 

LENGTII OF PIPltS IN FEET, 

20-ln. 14-ln. 12-ln. 10-ln. R-ln. 6-ln. 4-ln. 
__________ , ___ ------ --- --- --- ---

Force Jlln.ln. . . . . . . . . . . . . . . 6,218 ........ ........ ................ ......... ...... .. 
1<npr,ly l\Iain . . . . . . .. .. .. . 8,115 . . . .. . . . . .. . . . . . 24 . . . . . . .. . . . . ... ....... . 
Am ierst Street . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . • .. .. . . .. . . . . 2,110 Au burn . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. . . . . 1,078 Beech . . . . . . . . . . . . .. . . . .. . . .. .. . . . . . .. . . . . 2,3i8 . . . . . . .. 3i O Birch..................... ........ ........ ........ ........ ........ 501Blmlgett .................. ........ ........ : . . . . . . . . . .. . . . . . . . ... . 1,518 Bridge.................... . . . . .. . . .. . . . . . . . . . . . . . . . .. . .. .. 793 1,819 Brook . .. . . . . . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. . . . . . . . . . 1,!i09& Canal..................... . .. .. .. . . . . .. .. . . ... . . . . . . ... . . . 3,792 28 c,,dnr . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,589 Central................... . . .. . . . . . . . . . . . . . . . . . . . . .. .. . . . . . . . . . . . 2,196 ....... . 
Ch0>1r,uut . . . . . . . .. . . . . . . . . .. . . .. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . 1,160 1,931 Concord.................. . .. .. ... . .. . . .. . . .. .... . .... . .. . . .. .. .. . 2,118 
Dean ...................... ........ ........ ........ ........ ........ 60 Depot . .. .. . . .. .. . .. .. .. .. . .. . .. .. 80 .. .. .. . .. . .. .. .. .. .. .. 20 
:��.irii�:::::::::::::::::: :::::::: .. �:�:. :::::::: :::::::: ..... ��- �r Granite................... ........ ........ ........ ........ ...... 63 H1mover........... ....... ........ ........ . ... .. .. .. .... ........ 2,117 

519 

�tiGs���::: ::: : :: :: :::: :: : : :: :: ::: : :: :: :: : : :: ::: : : : : : :: :: : : :::: :: : .. �:�;:�- ..... �� Kidder ... ............. ........ ........ ........ ........ ........ 110 IOd<ler's Court . .. . .. .. .. . .. .. .. . .. .. . .. . .. . . . .. . .. .. . . .. .. .. . 57 
t:�ret�::: :: :::: :: :::::::: ::::::: : :: :: :: : : :: :: : : : : : : : : :: : : : : :: : : : 1,4�� Lowell .. . . . .. .. .. .. .. .. .. .. .. .. . . . .. .. .. 2,087 .. . . .. .. .. .. .. 9 Manchester . .. .. .. .. .. .. .. . . .. .. . .. .. .. . .. .. .. .. .. . .. .. .. .. .. .. 2,124 Jlle.rket........... ...... ........ ........ ........ ........ ........ 062 ll[ecbanlc................. .. .. .. . . .. .. .. .. . .. . .. . . . .. .. . .. . . . .. .. . 788 l\Ierrlmack . .. . .. .. .. .. . .. .. .. .. .. .. .. .. . .. . .. .. . . .. .. 9 2,196! Jllltldle ................... ........ : .. .. .. . . .. .. .. . .. .. .. .. .. .. .. .. 768 l\Iyrtle .. .. .. .. .. .. .. .. .. . .. .. .. .. .. . . .. .. . .. . .. .. . . .. .. . . .. . .. . 1,511 

igfr.)!-:-:-:-:-)-::::) ;;j��; \)::\: )::\:: ::)\:: ::::::�: 
11
iti1 Ple11Saut.................. . .. . .. .. .. .. . . .. .. .. . . .. .. .. .. .. .. .. . . .. 61 Prospect.. .. .. .. .. .. . .. .. . .. .. .. .. . .. . .. . . .. . .. .. . .. . .. .. . . . .. . .. . 1,497 Spring.............. .... ........ ........ ........ ..... .. ........ 752Spruce.................... .... .. .. .. . . .. .. . . .. .. .. .. . .. . . .. .. .. .. 1,168 Stark..................... ........ ........ .. ..... ........ ........ 874 

249 

Union .. . . .. .. . .. .. .. .. .. . . .. .. .. . .. . .. .. . .. .. . .. . . .. . .. .. . . . . . .. . 651 319 Vine...................... ........ ........ ........ .... ........ ......... 3-10 Walnut................... . .. .. .. . .. .. .. .. .. .. .. . . . .. .. .. . .. . .. . . 37 660 ,vaahlngton .............. .. .. .. . . .. .. . . .. .. . .. .. . . . . . . .. . .. .. . .. . . .. . .. .. . 351 W1<ter .................... ........ ........ ........ ........ ........ 736 ...... ..Wilson ................... ........ ........ ........ lill ........ .... .... ...... .. 
18,851 3,888 4,465 70 4,729 38,255& 5,227 
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The Gates and Hydrants set by Mr. N ormau are on the
following named streets, viz:

SCHEDULE No. 1-GaTEs .A.ND HYDRANTS SET IN 1872. 

al 

� 
OATES. 

---,---,------,----;---,-------,----I 20-ln.114-ln. , 12-ln. 10-ln. 8-ln. 6-ln. 4-ln. !
---------1----;--�--------1----1----l--Supply Mn.In. . . . . . .. .. . . .. .. .. . .. . . .. . .. . .. .. . 1 ........ ........ ........... . Amherst Street ........ ........ ........ , . .. .. .. .. .. . . .. .. .. . .. . 3 5 Auburn .. .. . .. . .. .. .. . . . . .. .. . . . .. . . . . .. . .. .. . .. .. . .. . .. .. . .. . 2 4 Beech ................. ........ ........ 4 ........ 1 1 1 Birch .................. ........ ........ ........ .. :..... ........ 1 2 
imi=�\:·:·:·::·:·:::·:·:·:·: :::::::: :::::::: :::::::: :::::::: ::::::�: i ........ i Cana\...... .. .. . . .. . .. .. . .. .. . .. .. . .. . .. . .. . .. .. .. .. .. 2 • .. . .. .. .. . .. .. . 1 Cednr ................. ........ ........ ........ ........ ........ 2 ........ 5 
i�i�I(:.)\::·)\) )\\]\\)\\:. \\::\\\: \\\\::\\ ;;;;/ � ...... 3. IDor,ot .. . .. .. . . ... .. .. . . . ..... l t .. .. .. . .. ...... ..... , .. 1 1 
!�:�ii��::::::::::::::::::::::: :::::t :::::::: :::::::: ::::::�: ...... �. 2 1 Hanover............... ........ ........ ...... ........ ........ 3 4 Harrison .......... .. ........ ........ ........ ........ ........ 1 3 Hollis ................. .. ... ... . .. .. ... .. . .. . .... .. .. .. .... .. t 1 Kl<lder ...... ... . .... .. . .. .. ... .... .... .. ... .. . .. .. .... . .. .. .. . 2 2 Kidder's Court .. .. .. .. .. .. . .. .. . .. .. . .. .. .. .. . .. .. .. . .. .. .. .. 1 1 Langdon............... . .. .. . . . .. . .. .. . .. . .. . .. . . .. . .. . . .. .. . .. 1 1 Laurel...... . . . .. .. .. . . .. • • • .. . .. .. .. . . .. .. .. . . .. . .. . . . . . . .. . .. 2 8 Lowell . .. .. .. .. . . . . . . . .. .. .. . . . .. .. .. 3 . . . . .. .. . .. . .. .. 1 1 M11nchester............ .. .. .. .. .. . . .. .. .. . . .. .. .... . . .. .. .. .. .. 3 i; Mnrket. . .. .. .. . .. .. .. . .. . .. .. . . .. .. . .. .. . .. .. . .. .. .. .. .. .. . .. . 2 3 Mechanic.............. .. .. . . . . .. .. .. .. . .. . .. .. .. .. . . . . .. .. . .. . 2 3 Merri mo.ck . .. . .. .. . .. . . .. .. . .. . .. .. .. . .. . . .. .. . .. .. .. . .. .. .. . 4 8 Middle . .. .. . .. .. .. .. .. .. . . . . .. .. .. . .. . .. .. . .. .. .. . . .. .. . .. 1 2 Myrtle... .. . . .. .. .. .. . . .. .. . .. . .. .. .. . . .. . .. . .. .. .. . . .. .. .. . 1 3 
i��kg�.:::::::::::::::: """3' :::::::: :::::::: :::::::: :::::::: � ........ gPenrl .. . .. .. . .. . .. .. . .. .. . .. . . .. .. .. . .. .. .. . . . .. .. .. . .. . .. .. . .. . .. .. . .. .. . .. . 1 Pino................... .. .. . . .... . .. . .. ...... . .. . .. .. 2 2 ........ ... . Plensnnt............... ........ ........ ........ ........ .. ..... 1 1 Prospect............... .. .. .... ... .. .. . .. .. .. .. .. .... . .. .. . .. 1 3 Spring................. ........ ........ ........ ........ ........ 2 3 Spruce................. . . .. .. .. . .. .. .. . .. .. .. .. . .. .. . .. .. .. .. .. 1 4 Stork.. ............... ........ ........ ........ ........ ........ 2 3 Union ................. . .. .. . .. .. . . . .. . .. . .. .. . .. . .. . 1 1 2 Wn.lnut........... ..... . .. .. .. . ... .. ... ........ .. . ..... . . ... .. . 1 1 1 ,va.shlngton........... .. .. .. .. .. .. . .. . . . .. .. .. .. .. .. .. .. .. .. .. .. • • .. .. 1 .... Water ................. ........ ..... .. . .. .. .. .. .. ...... . .. .. .. . :i ...... •• 2 Wilson ................ .. .. .... .. ...... ........ 2 ........ ........ ..... .. .. .. --s-,--

11

----1----s----11- ---1-1 --s-us
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All uhe above pipes and hydrants are filled with water, 
excPptiug the force and supply mains, and are in condition 
for use. 'l'he Amoskeag Co. has kindly permitted the 
Commissioners to keep them filled from their reservoir at 
the head of Brook Street, for fit·e pul'poses, until water 
shall be introduced from Lake Massabesic. A consider
able portion of these pipes were filled with water early in 
September, and the remaining pipes during the months of 
October and November. The pipes laid in the autumn of 
1871 were filled soon after they were laid, and they have 
been in use for fire service since ; a period of about one 
year. As these pipes are intersected by the pipes laid 
during the last summer at every street across the city from 
Park Street to Brook Street, some pains were required to 
connect the nPw pipes with the old, without shutting off the 
fire supply over .night. In piping the several. streets, the 
new pipes were laid up to within one length, or eight feet 
of the old pipes on either side, and when the new pipes 
were sufficiently set and hardened to receive water, the 
plugs were removed from the brauches in the old pipes, or 
new branches and gates were set as occasion required, aad 
the new pipes connected, and the water immediately let 
into the new pipes. Some of these joints were wrapped 
with ligatures of rubber-cloth and hemp-cord and covered 
with cement, while others were run with molten lead and 
" set up" with a caulking tool. The facility with which 
these joints were made, rendered it possible to make the 
connections at all the intersections without interrupting the 
supply of watei· for fire more than twelve hours, or over 
night in any instance. 

In consequence of the unusually rainy season, just passed, 
the bottoms of the trenches iu the northern parts of the 
city were exceedingly wet, and the difficulties of making 
perfect joints very much increased, particularly in the quick
sands in Canal and its intersecting streets, where artificial 
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footings were necessary to enable the trenchers to cut 
down to the proper grade ; yet, notwithstanding these, the 
pipes have thus far proved very successful, as is evidenced 
by the limited number of joints that have required repairs 
to the present time. 

The following repairs on the pipes have been made to 
this date, (Dec. 21st, ·1872), viz: 

Three pick holes have been stopped. These were made in 
excavations, not connected with the Water Works and since 
the pipes were laid. Nine hydrant valves, or joints con
necting the bases of hydrants, have leaked slightly, and have 
been repaired. Of the joint leaks the favorable report may 
be made that only fourteen joints among more than ten 
thousand joints subjected to the water pressur� have re
quired repairs, which considering the difficulties encoun
tered is exceedingly satisfactory. 

'l'hese leaks have been found mostly either in the quick
sands, where proper foundations for pipes were difficult to 
be secured, or in very wet trenches, and in several instan
ces where the water-pipes passed beneath sewers and their 
joints were difficult of access for effective packing. 

A few of the citizens who have had no opportunity to 
investigate the qualities of wrought-iron pipes, or have not 
taken pains to do so, have expressed their belief that the 
sheet-iron used ha� not sufficien.t strength to sustain the 
pressure of water from the proposed city reservoir, or from 
the pumps if the water is for.ced in direct, and that the 
cement coverings would not protect the wrought-iron pipes 
from rusting. The height of the reservoir, as above stated, 
will be one hundred and fifty-two feet above Elm Street at 
the City Hall. To bm·st the iron of these pipes by pressure 
of water, more than eight hundred and fifty feet head will 
be required. 

The writer caused a series of experiments to be made in 
1867, while he was in charge of the construction of Water 
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W arks for the city of Norwich, Conn., to test the tensile 
strength of sheet-iron then used and to test the strength of 
different styles of riveted joints. A. report of experiments 
more recently made at the Southwark Foundry, in Phila
delphia, lies before him also. 

These experiments gave results varying from 50,000 
lbs. to 57,000 lbs. as the tensile strength per square inch of 
section of the sheets, and of the riveted joints uniting simi
lar sheets. Assuming 50,000 lbs. as the ultimate cohesive 
strength of the iron, then a calculation for the thickness 
required of iron for 14 inch diameter pipe as used in Elm 
Street, to just stand a constant pressure of 850 feet head 
woula be as follows : 

Let S = cohesive strength of sheet-iron per square inch 
of section in pounds = 50,000 lbs. 

H = head of water in feet = 850 ft. 
P = pressure in pounds per square inch = .433 H =

368.05 lbs. 
d = interior diameter of pipe in inches = 14 inches. 
t = thickness of the sheet required in inches. 

Then to find the thickness, 1·586 t x f = t, which will
be .08172 inch. The thickness of iron used for the 
fourteen inch pipe was No. 14 Birmingham gauge, which is ; 
equal to .083 inch, and•is .00128 inch in excess of the 
calculated thickness that would just sustain a pressure of 
eight hundred and fifty feet head of water. 

Again, to calculate the head of water which the same 
pipe would just sustain (t being equal to .083 in., and H being 

head of water in feet), take the formula dss: 2t 7 .433 =

JI, then H will equal 863.29 feet, the ultimate calculated 
head which the pipe will sustain. 

It will be seen that the coefficient of strength for the 
head of water from the proposed reservoir in this case is 5.68 
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and a similar calculation for all the pipes used, will show a 
like safe coefficient. The pipes laid along the wharves in 
Norwich in 1868 have been in successful use since that time 
with a head pressure of two hundred and fifty feet, notwith
standing they are laid in streets subject daily to the heavi
est commercial tmffic. The thickness of iron used in the 
pipes at Norwich is not greater than the thickness used 
here. 

There is now on exhibition, at this office, a piece of six
inch wrought-iron cement-lined water-pipe, that was laid in 
an aqueduct at New London, Conn., in 1856, and has been 
in constant use as a water pipe since that date, until Septem
ber last, when it was removed by workmen who were trench
ing for laying new wrought-iron cement-lined pipes, in the 
new system of water-works constructed for the City of New 
London during the past season. This piece removed was 
replaced by another piece of similar pipe, and is now in as 
bright, sound, and perfect condition, apparently, as when 
first laid. The cement covering has evidently protected the 
iron from corrosive actions of oxygen and carbonic acid, as 
there appears no evidence of oxydation having taken place 
beneath the cement during the sixteen years the pipe has 
been in use. 

The total cost of the pipe-work laid by Mr. Norman to 
date, including the gates and hydrants set, and percentages 
retained, is $187,659.90. 

The supply main is all laid complete. 
The force main is laid from the reservoir site to within 

1,540 feet of the pumping station. Great pains have been 
taken, and some extra labor has been spent to locate the 
force and supply mains on desirable grades and with satis
factory curves. 

The fire hydrants set the present season are one hundred 
and eighteen in number, which, with those set last autumn, 
make a total of one hundred and thirty-five already set. 
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They are uniformly placed on the north-west corners of the 
respective intersecting streets, except in a few instances 
where local cfrcumstances prevented. They are now all in 
use except three ; one on the corner of Brook and Canal 
Streets, which has not been connected with the street main, 
and two on Park Street, east of Beech Street. 

The gates already set in lines of pipes are one hundred 
and eighteen in number. They are imariably set in range 
with the curbstone lines of the intersecting streets. 

Proposals have been requested for the turbine water
wheels and pumping machinery, and it is expecteq they 
will be ready for use in September next. There are to be 
two pairs of bucket and plunger pumps having a maximum 
capacity to deliver two hundred and fifty cubic feet of water 
in the reservoir per minute each, and a combined capacity 
to deliver five and oae-third million gallqns in twenty-four 
hours. 

Schedule No. 2 of pipe-work covers that portion of the 
distribution pipes included in the original complete esti
mate, and not already laid. No appropriation has as yet 
been made by the City Councils for lilying these pipes. 
They are as follows, viz : 

i 
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SCHEDULE No. 2�PIPE� PROPOSED TO BE LAID. 

LENGTH OF PIPE IN FEET, 

14-ln, 12-ln. 10-ln. 8-ln, 6-ln. 4-ln • 
.Amherst Street .. . .. . . .. .. . . . . . . . . • . • • . • • . . . . • . • . . • . • .. • • . . . . . . .. . • 2,378 ..••..•• 
!���!��.:::::::::::::::::::::::::: : ::::::: :::::::: :::::::: ::: ::::: 

1,m ·······• 
Ashlo.nd .....................•......•• ...... .. , .. . . . 1,457 ........ ........ ....... .Auburn. . . . . . . . . . . . . . . . . .. . . . . . . . . . .. . . .. .. . . .. . . . . . . . . . . . . . .. .. . . . 450 ....... . Bedford . . . . . . . . . . . . . . .. . . . . . . . . . . .. . . • . . . . . . . . . . . . . .. . . . . . . . . . . . . . . 670 ....... . 
i�!iL::::::::::>::::::::::::: :::::::: ::�(�: :::::::: :::::::: "ii,iif :::::::: Cano.I. . . . . . . . . . . . . . • . . . . . . . . . . . . . . • 950 • .. . . . . . • . . . . . . . 575 ........ ....... . Cedn.r . .. .. . . .. .... .. .. .. . ... . . . . . . . . .. .. ... . .. .. . . . . . . .• . . . . .. .. .. . 1,100 ...... .. Central . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . .. • . . . . • . . . . . . . • . . . • . . . .. .. .. . 1,233 ...... ..Concord ............................ ........ . : . . . .. . . . . .. . . . . . . . . . . 1,213 ....... . Dean............................... ........ ........ ........ ........ 100 Depot.............................. 850 ........ ........ ........ ....... ....... . 
��':�ita':::::::::::::::::::::::::::: 

2·�� .. ::�. :::::::: :::::::: "''100· :::::::: 
ii�iif:.�:::: :::::::::: :::: :: : :::: ::: ::: : : : : : ::: :::::: :::: :: : : :: :: :: : 

2·� Kidder....... ..................... .... ... ........ ........ ........ 625 
��!:iC:.::.:::::::::::::::::::::::: :::::::: ::�:i�: :::::::: :::::::: .. �:� ........ . Manchester . . . . . . . . . . . . .. . . . • . . . . . . . . . .. .. . . . . . . .. . .. .. .. .. . . . . . . .. 2.383 ....... . 
::�t,;,i{�i::::: :: : :::::::: :: ::::::: ::: ::::: : :: :: :: : : :: :: ::: : : : :: :: : �:io3g ::::: ::: 
�li:':;�:: :: :::::: ::::: :: :: :::::::::: :: :: :·:· ::: : ::: : : :::: ::: : ::: : :: : .. ::::� ...... 360 Old Amherst....... . .. . . . . . . . . . . . . . . .. . . . .. . . . . .. . . . . . . . . . . . . . . . . .. .. . . . . 485 

i�!:t\))!::\\);))i\\\ :)):: (:::): (::::::: :::::��: d� :::::::: Sn.lmon ............................ ........ ........ .••..... 65 ........ ....... . Spruce............................. . . . .. . . . . . .. . . . . . . . . . . . . . . . . . . . . 590 •••••••• Sto.te...... .. . ... . . .. .... ... . .. . . .. . .. . .. .. . . .. . . . . . . .. .. . . . . .. . . .. . 750 ....... . Wo.lnut............................ . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . 070 ...... .. Wilson............................. . . . . . . . . . . . . . . . . 1,421 ........ ........ ....... . Dlow-Offil . . . . . . . . . .. . . . • . . .. .. . • • . . . . . .. . 211 ........ ........ ........ ....... . Hydrant Branches . . .. • • . . . . • . . . .. . . . . . . . . • . • . . . .. . . . • . . . . . . . . . . . . 750 .....•.. 
5,300 6,1981 2,878 � 31,848 � 
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SCHEDULE No. 2-GATES AND HYDRANTS PROPOSED TO BE

SET. 

GATES, -5 

1-----�--------�--,] 
14-ln. 12-ln. 10-ln. 8-ln. 6-ln. 4-ln. ... 

lll 
___________, ___ -.-------------- -
Amherst Street . . .. . .. .. . .. . .. .. . .. .. .. .. .. .. . .. . .. . . .. . . 2 4 

!!��.����: :: :: ::: : :: :: :: :: :::::.::::::: : : : : : : : : : .: ::::: : : : :: :: : � � 
Ashland .. .. . .. . . .. .. .. .. . .. .. .. .. .. . . .. . .. . .. 2 .. .. . . . . 1 1 
Auburn....................... ........ ........ ........ ........ 1 1 
Bedford....................... ........ ........ ........ ........ 2 3 
!leech......................... ........ 1 ........ ........ 1 1 

����{
e

: :: : ::: : :: : : :: : : :: :: : : : : : .. : :: : : : : :::: :: : : :: :: :: : : : ::: :. : f i 
Canal.......................... 2 ........ ........ 2 ........ ........ .. .. 
Cedar......................... ........ ........ ........ ........ 2 ........ 1 
Cen tral........................ ........ ........ ........ ........ ........ ........ 2 
Con cord .. .. .................. ........ ................ ........ ........ ... ,.. .. 3 
Dea.n...... ................... ........ ........ ........ ........ 1 ....... 1 
Depot......................... ........ ........ ........ ........ 2 ........ 2 
Elm ........................... 1 1 ........ ........ ........ ........ .. .. 
Granite........................ ........ ........ ........ ........ 1 ........ 2 
Hanover ....................... ... , . .. . .. .. .. .. .. . .. . . . .. .. .. .. 2 .. .. .. .. 4 
Bollie......................... ........ ........ ........ ........ 1 ........ 2 
Kidder........................ ........ ........ ........ ........ ........ ........ 1 

l::��:1��.:: :::::: ::: :: :: :::: :: : ::::: :: : : :::: :: : : ::::::: : :: :: :: : � : 
Lowell .. .. .. .. .. .. • • • • .. .. . .. . .. .. .. .. 2 . .. .. .. . .. .. .. .. 3 3 
Manchester........ .. .. .. .. .. .. .. .. . .. . .. . .. . .. . .. .. .. . .. .. .. .. 2 4 
Maple......................... ........ ........ ........ ........ 3 2 
Mernmack: .. . .. .. .. . .. . .. .. . .. . .. .. . . . .. . .. .. . .. .. . .. . .. .. .. .. 2 4 
Myrtl e................ ...... ........ ........ ........ ........ 2 4 
Nashua.... ................... ........ ........ ........ ........ ........ 1 .. .. 
Old Amherst .. .. .. .. .. .. .. .. .. . .. .. .. . .. . . .. .. .. . . . . .. . .. .. .. . .. .. . .. . 1 .. .. 

iilir.���:: ::: :::·: :: : : : ::: ::::: : :: :::::: :: ::::: : :: :::::: :: :::i: : :: :: :�:: :: :: ::: i 
PleMa n t  ...................... .... : .. . . .. .. .. . .. . .. .. . .. .. .. . . 1 .. .. .. .. 3 
Salmon........................ ........ ........ ........ 1 ........ ........ 1 
Spruce........................ ........ ........ ................ 2 1 
State.......................... ........ ........ ........ ........ 1 ........ 3 
Waln ut....................... ........ ........ ........ ........ 1 ........ 1 
Wilson ........................ ........ ........ ........ ........ 1 ........ 1 
Blow-Offil ..................... .... .. 1 ........ ........ ........ ........ ... . 

3 II 2 4 47 2 80 

The estimated cost of pipes, gates, and hydrants included 

in Schedule No. 2, is $92,500. 
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The monthly totals of bills approved at this office, on ac
count of construction of Water Works to Dec. 21st, 1872, 
inclusive, are as follows: 

1872, Jan. 1st, to date, $1,723 06 
" 23d, 6,110 61 

Feb. 24th, 1,242 12 
Mar. 23d, 517 41 
Apr. 27th, 1,253 02 
May 25th, 680 84 
June 26th, 1,614 75 
July 27th, 81,027 43 
Aug. 24th, 64,712 07 
Sept. 21st, . 47,594 24 
Oct. 26th, . 40,114 27 
Nov. 23d, 33,lfiO 29 
Dec. 21st, 17,853 61 

Total• $247,593 72 

These expenditures have been in accordance with the 
following classification : 

CLASSIFICATION. 

A. Engineering and superintendence,
B. Stationery and printing, .
C. Dams and races,
E. Pumping machinery and building,
F. Force and supply mains,
G. Distribution pipes,
H. Fire hydrants and valves,
I. Service pipes,
K. Tools and fixtures,
L. Livery and traveling expenses,
M. Lands and water rights,
N. Legal expenses,
0. Road and culvert construction,

$8,455 90 
1,032 03 

18,012 25 
9,704 68 

59,404 00 
89,909 31 
12,309 70 

141 74 
3,296 07 
1,217 22 

35,522 67 
194 16 

6,052 68 

• The City Treasurer's blll for bolanco Oil IDterest account amounting to $10,450.77,
was approved Dec. 31st, 1872. 



P. Lithographs and prints,
Q. Buildings,
R. Supplies,
S. Incidentals,

80 

449 00 
919 36 
350 08 
622 87 

$247,593 72 

Twenty per cent. of the amount of each monthly estimate 
for pipes and appendages laid and set, has been retained, 
and is not included in the above statement of bills approved, 
viz: 

Retained from July estimate, $5,543 65 
" " Aug. " 10,113 67 
" " Sept. " 8,102 24 
" " Oct. " 5,737 31 
" " Nov. " 5,264 08 
" " Dec. " 2,448 87 

Total • $37,209 82

.A.mount appropriated for Water Works,. $400,000 00
Bonds sold, 

· 
$298,500 00 

Bonds unsold, 101,500 00 

To Proceeds rom bonds sold, 
" Interest credited to water fund, 
" Balance collected from laborers for sup

plies, and from other sources, 
By .A.mount of bills approved in 1871, 
" " " " " 1872, 
" Discount on bonds sold, 
'' Coupons paid, 

Balance subject to order of Comm'rs, 

400,000 00 400,000 00 

$298,500 00 
7,407 73 

573 61 
$1,723 06 

245,870 66 
9,047 50 
8,811 00 

$265,452 22 
41,021 25 

$306,481 34 $306,481 34 



81 

INVENTORY OF FUR.,.'iflTURE, INSTRUi\IENTS, .AND SUPPLIES IN 
THE ENGINBER'S Ol•'FICE. 

2 Drawing Tables, 
10 Drawing Boards, 
1 Case of Drawers, 
2 Stoves, 
1 Book Case, 
1 ·wardrobe, 
1 Library Table, 
1 Transit, 
1 Level and Target, 

. 2 Steel Tapes, 
1 Linen Tape, 
1 Copying, Press, 
1 Roll Manilla. Paper, 
1 Roll Mounted Paper, 
1 Roll Tracing Muslin, 
3 Gate Keys, 

14 Hydrant Wrenches, 
1 ii inch Water Meter. 

INVBNTORY OF CONSTnUCTION TOOLS AND SUPPLIES ON RAND, 

73 ·wheelbarrows, 
11 Doz. Shovels, 
H Doz. Picks, 
16 Iron Bars, 
9 Axes, 
4 Mortar Hoes, 

12 Grub Hoes, 
5 Bill Hooks, 
6 Bush Scythes, 

11 Water Pails, 
41 Steel Points, 
2 Steel Sets, 

66 Hand Drills, 
12 Hanu Hammers, 
2 Faced Hammers, 
8 Striking Hammers, 
3 Spread Chains, 
1 Pair Pincers, 

1 Hand Saw, 
1 Wood Saw, 
1 Spirit Level, 
2 Monkey Wrenches, 
1 Slmlge Hammer, 

10 Pairs of Tongs, 
3 Quarry Spoons, 

75 Feet ofl:l in. Squ&re Steel, 
2 Anvils, 
2 Pairs Bellows,. 
2 Full trimmed Derricks, 
1 Un trimmed Derrick, 
1 Fall Rope and Blocks, 
5 Double Patent Blocks, 
2 Single Patent Blocks, 
5 Stone Drags, 
4 Wood Box-Pumps. 

INVENTORY OF HYDRANTS, GATES, AND SPECIAL CASTINGS ON 
HA.ND. 

3 Gates, 20 inch diameter, 
1 " 8 " " 

7 " 6 " " 

Water Report-11 

2 Gates, 4 inch diameter, 
2 Y Branches, 20 in. diameter, 

394 lbs. Special Castings. 
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A variety of specimens of service pipes, 0,nd of service
pipe stops have been collected at this office for your inspec
tion. 

The kind of house-service that seems best adapted for 
use in this city is wrought-iron gas-tubing, lined with ce
ment, and connected by brass couplings, angles and tees. 
This pipe is covered with cement as it is laid in the grnund. 
It will prove abundantly strong to stand the maximum pres
sure, is practically indestructible, is not liable to fill up with 
accretions, does not subject the water to metallic influences, 
and is economical in first cost. 

There having been frequent inquiries for the rates at 
which watel' is to be supplied, a draft of Rules, Regulations, 
and Water Rates is herewith presented for your considera
tion. 

All of which is respectfully submitted. 
J. T. FANNING, 

Ohief Engineer. 



MANCHESTER WATER-WORKS. 

RULES, REGULATIONS, 

AND 

,VATER RATES. 

1873. 



RULES .AND REGULATIONS. 

APPLICATIONS. 

RULE 1. Each person desiring a supply of water is to 
make written application at the office of the Commissioners, 
and his application mnst state fully and truly the location 
where, and all the purposes for which water is required. 

STRENGTH OF PIPES AND FIXTURES. 

RULE 2. All pipes, valves, fixtures, and apparatus must 
he capable of withstanding a pressure of water of one hun
dred and fifty pounds per square inch. 

YALVES. 

\ RULE 3. All valves for water closets and lLrinals, are to 
be self closing, and must be submitted to and approved 
by the Inspector to the Board. Range boilers, if supplied 
direct from the main are to be fitted with vacuum valves. 
Tanks receiving water direct from the main a1·e to be fitted 
with approved self-acting float valves. 

There is to be a stop with waste at the inside of the cel
lar wall or near where the service pipe enters the premises, 
and in blocks, a separate stop for each family or tenant, 
which stops, when supplied by the Commissioners, shall be 
subject, at all times, to their control. The pipes within 
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each building are to be so pitched that they may be fully 
drained at the waste. 

PLUMBING. 

RULE -!. Water will be supplied only to pipes and fix
tures that have been set up and completed, or examined 
aud tested by a Plumber licensed by the Commissioners, 
and which have been fully enumerated and described in a 
report made by said Plumber to the Commissioners, and 
approved by the Inspector. 

PLU!IIBER
1
S REPORT. 

RULE 5. Every plumber who shall set up any pipes or 
fixtures for the use of water from the City Water Works, 
or shall make repairs upon, or additions to pipes or fixtures 
already set up, shall within two days after the same shall 
be completed, fill up and return to the Commissioners, a re
port, describing all fixtures, both old and new, for the use 
of water on the premises. 

For any misrepresentation or omission in the statement 
of work done, or of work to which additions have been made, 
the plumber may be suspended and fined, and if such error 
appears to be willful, his license will be revoked. 

SERVICE PIPES. 

RULE 6. 'l'he Commissioners will furnish and lay a ser
vice pipe from t}rn main pipe to the line of the property to 
be supplied, together with a stop and waste to be placed at 
the inside of the cellar wall, on condition that the applicant 
shall maintain and keep the whole in good order at his own 
cost, and that the same shall be at all time� subject fully to 
their control. No pipe or fixture shall be connected with 
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the city service pipe, nor shall water be turned on at any 

time until a special permit is issued therefor. 

INSPECTIONS. 

RULE 7. The Inspector to the Board must have access 
to, and be permitted at all times to inspect all pipes, fix
tures, and apparatus supplied with water, and to control the 
stop-cock in the cellar as the interests of the city may re-

. quire. 

WA.ST�, 

Ruui 8. No person supplied with water shall allow the 
same to run to waste,to prevent freezing, or by leak, or 
shall introduce water into fixtures not named in his appli
cation, except on special agreement with the Commission
ers and the payment of extra rates therefor such as the 

Commissioners shall assess. 

FRAUDULENT USE OF WATER. 

RULE 9. An unnecessary use or waste of water, or per
mitting the same to be used for any purpose not particular
ly specified in the application will be deemed .a fraudulent 
use, and will subject the offender to an. immediate stoppage 
of water and a payment of not less than double rates for 
such quantities as the Inspector shall estimate to have becu 
wasted, or fraudulently used. 

SPECIAL USES. 

RULE 10. Wate1· supplied for hydraulic power, or in 
large quantities for special uses, will be subject to such res

trictions as the Commissioners shall impose . 

•
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BUILDERS' REPORT. 

RuLE 11. Each builder or superintendent of building 
using city water shall, on or before the last day of each 
month, render nt the Commissioners' office full nnd trne ac
counts of nll watet· used by him for building purposes, on 
jobs completed during snid month; and it sl1all be the duty 
of each contractor, or owner when wodc is done by days' 
work, to pay at the Commissioners' office for water so used 
on the first dny of the next succeeding month. 

WATER RA.TES PAYABLE. 

RULE 12. All water rates, ( except for building purposes 
and meter rateR,)shall be due and paynble at the Commis · 
sioncrs' oftice, qtwrterly in advance, on the first day of each 
Jnnuary, .April, July, and October. Meter rates for each 
quarter, will be due and payable at the Commissioners' _of
fice on the first day of the next succeeding quarter. The 
amount of each rate remaining unpaid twenty days after 
due, will be incrensed five per cent., and one per cent. per 
month interest will be chnrged on the originnl amount there
after until paid, together with costs of collection. 

DISCOUNT FROJ\1 RF..GULAR RATES. 

RULE 13. Not more than twenty-five. per cent. discount 
will be allo\ved from the regular rates when supplies are 
taken by special permit from yard fixtures, or without the 
premises. 

SHUTTING OFF WATER. 

RULE 14. The Commissioners reserve the right to shut 
off water, after giving notice of their intention to do so, for 
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the purpose of making extensions, alterations, or necessary 
repairs; and they will shut off water, without further no
tice, from any person who shall disregard the rules for its 
supply, neglect to pay the rates therefor promptly, or shall 
permit an unauthorized use of the water. Any person re
ceiving water through a stop in common with another per
son, will be liable to have his supply shut off in conse
quence of a violation of the rules by the other person. 

LETTING ON WATER. 

RoLE 15. When water has been shut off for disregard 
of rules, non-payment of rates, or other offense, it shall not 
be turned on again until the Commissioners are satisfied 
there will be no further cause of complaint, and a sum 
of three dolla1·s has been paid to them to cover the costs 
of shutting off and letting on the water, in addition to such 
fine, not exceeding ten dollars, as the Commissioners may 
impose. 

STREET WASHERS AND YARD HYDRANTS. 

RoLE 16. Street washers are to be used only in the 
morning before eight o"'clock, and are not to he made a 
nuisance to either a. neighbor or passer-by. Yard hy
drants must not be converted into jets. Street washers 
and yard hydrants are not to be used for wetting any area 
other than the one defined in the application therefor, a.nd 
they will be allowed only iu connection with premises using 
water for other purposes. 

Prh'ate fire plugs are to be used only for fire purposes. 

HYDRANTS AND STOP-COCKS. 

RULE 17. No pe1·son shall open, or use water from, any 
public fire hydrant without permission from proper author-
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ity, except in case of fire, oi· shall obstruct free access there
to, or shall open or disarrange any stop-cock or stop-cock 
curb, on penalty of twenty dollars. 

INJURY TO WORKS. 

RULE 18. No person shall divert water from, or pollute 
water running to or in the Canal or Reservoir, or shall 
move or injure any fixture or appurtenance belonging to the 
gates, canal, reservoir, or mains, without permission from 
proper authority, on penalty of fifty dollars. 

GENERAL FINES. 

RULE 19. The penalty fo� disregard or violation of any 
of the above rules, when not otherwise specified, shall be, in 

· addition to the shutting off and withholding the supply of
water, five dollars.

METER RATES. 

RULE. 20. · The Commissioners reserve the right to put 
in a water-meter and charge for measured water at meter 
rates whenever they shall deem such action to be for the 
best interest of the city. 

Whenever a consumer shall deem his water rate, as as
sessed, to be excessive, he may make application to the Com
missioners to set a meter for him at his own expense and 
to supply him at a meter rate, provided however, tlrnt in no 
case where a meter is used by request of the consumer, 
shall the annual charge be less than eight dollars. 

ANNUAL DOJ\IE!:TIC WATER RA.TES. 

Fo1· C1ilinai·y and Dl'inlcing P111'Poscs. 

Families, not exceeding five persons, 
Each person in addition, not exceeding ten in all, 
Boarding houses, per tenement, or families averaging ten 

or more persons, each person, 

$5 00 

1 00 

75 

I 
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Thei·e will be .Aclctitional Chai·ges to each family Joi· .Fixtures, as 
follows: 

Pan ·water Closets, for each person having access thereto, . $0.50 
Hopper Water Closets, 75 
Urinals, 25 
Set W Mh Basins. . 25 
Bath Tubs 50 
lleating Apparatus, 
Yarrl Hydrant, (:l inch nozzle) per 1000 square feet, 
Jets and Fountains, per meter, or speeial rate. 
Street Washers, (;t inch nuzzle) per 1000 square feet, . 
Conse1·vatories and Vineries, per 100 square feet of glass, 
Private Stables, in connection with house supply, each l1orse, 

Use of hose, each horse, 
N cat cattle, each, 
Swine, each head, 

3 00 
1 00 

3 00 
1 00 
2 00 
1 50 
1 00 

50 

For work or store horses, twenty-five per cent. discount 
from the above, provided however that, the total rate for any 
stable shall not be less than three and one-half dollars. 

Private Fire Plugs, to be used only in case of fire: 

Each 1 inch tap and i inch nozzle, 

" 1! " " " & " " 
'' 2 '' ,, ,, i '' " 

• $6 00
• 10 00

15 00

ANNUAL PUBLIC AND COMMERCIAL WATER RATES. 

Public ,v ash Basins, each, . $5 00 
U rin:ils, 5 00 

" Pan ,vater Closets, each, 6 00 
" Hopper Water Closets, each, 10 00 
'· Baths, " 6 00 
" Drinking Fountains, " ti 00 
" Ilorsc Troughs, 6 00 
'· Reading Rooms, 5 00 to 10 00 
" and Private Schools, per meter or special rate. 
" Halls, 5 00 to 10 00 
" Fire Hydrants, each, 60 00 

Railwity and. Horse Car Stations, per meter or special rate. 
Hotels and Markets, per rueter or special rate. 
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Stores, ordinary usPs, not including jets or fountains, 8 00 to 20 00 
Baths, water closets, and urinals in stores, same as domes-

tic rates. 
Dining Rooms, or Saloons, not including jet or fountain, 

8 00 to 20 00 
Bar in do., extra, . 12 00 

Soda Fountains, per meter or special rate. 
Professional and Agency offices, 
Photographic Galleries, 

5 00 to 10 00 
10 00 to 20 00 

Bakeries, per meter or special rate. 
Barbers' Shops, each chair, 
Livery Stable, each horse, 
Do., use of hose, each horse, 

BUILDERS' WATER RATES. 

3 00 
1 50 
1 00 

The Costs of Sei·vice Pipes Joi· Bttilding Pu1-poses will be cha1·ged, a11c1 
must be 1Jaid in advance. 

For each thousand bricks laid, 
For each cubic yard of stone mortared masonry, 
For plastering, each coat, per hundred square yards, 
For other purposes connected with construction, per bbl., 

INDUSTRIAL AND l\IECHANICAL WATER RATES. 

To be meter or special rates. 

ANNUAL METER RATES. 

For a continuous supply: 
.Averaging less th:tu 25 cubic feet per day, per 100 feet, 
.A. veraging 25 to 50, 

'' 50 to 100, 
" 100 or more, 

For hydraulic power, special rates. 

. $0 08 
03 
20 
04 

$0 30 
20 
15 
10 

;' 



-

\ 

LOCATIONS OF HYDRANTS. 

Hydrants are located on the following-named streets, at 
the points designated : 

Amherst, north-west corner of Vine Street . 
.Amherst, opposite south-west corner Chestnut Street. 
Amherst, north-west corner Union Street. 
Amherst, north-west corner Walnut Street. 
Amherst, north-west corner Beech Street. 
Auburn, north-west corner Elm Street. 
Auburn, front of No. 40. 
Auburn, north-west corner Chestnut Street. 
Auburn, north-west corner Pine Street. 
Beech, north-west corner Park Street. 
Birch, north-west corner Lowell Street. 
Birch, north-west corner Washington Street. 
Blodgett, front of Primary School House. 
Blodgett, north-west corner Chestnut Street. 
Blodgett, north-west corner Pine Street. 
Blodgett, north-west corner Union Street. 
Bridge, north-east corner Canal Street. 
Bridge, north-east corner Hobbs Street. 
Bridge, north-west corner Elm Street. 
Bridge, front of No. 26. 
Bridge, north-west corner Chestnut Street. 
Bridge, north-west corner Union Street. 
Brook, 30 feet east from Canal Street. 
Brook, north-west corner Phineas Adams' lot. 
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Brnok, north-west corner Chestnut Street. 
Brook, north-west corner Pine Street. 
Brook, north-west corner Union Street. 
Canal, 70 feet north of old office door at Locomotive 

Works. 
Cedar, north-west corner Elm Skeet. 
Cedar, front of 36. 
Cedar, north-west corner Chestnut Street. 
Cedar, north-west corner Pine Street. 
Cedat·, north-west corner Union Street. 
Central, north-west corner Ehn Street. 
Central, 10 feet west of gate to Merrimack Squat·e. 
Central, north-west corner Chestnut Street. 
Central, north-west corner Pine Street. 
Central, north-west corner Union Street. 
Central, north-west corner Beech Street. 
Chestnut, north-west corner Lowell Street. 
Chestnut� opposite High Street. 
Chestnut, north-west corner Pearl Street. 
Chestnut, north-west corner Orange Street'.. 
Chestnut, north-west corner Myrtle Street. 
Chestnut, north-west corner Prospect Street. 
Concord, opposite Vine Street. 
Concord, north-west corner Chestnut Street. 
Concord, north-west corner Union Street. 
Concord, north-west corner Walnut Street. 
Concord, north-west corner Beech. 
Dean, 15 feet from Canal Street. 
Depot, north-west corner Elm Street. 
Elm, front of Fisk's book-store. 
Franklin, opposite Middle Street. 
Granite, north-west corner Elm Street. 
Hanover, front of Dr. Wallace's church. 
Hanover, north-west corner Chestnut Street. 
Hanover, north-west corner Union Street. 
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Hanover, north-west corner Beech Street. 
Harrison, opposite No. 13. 
Harrison, north-west corner Chestnut Street. 
Harrison, north-west corner Pine Street. 
Harrison, north-west corner Union Street. 
Hollis, 30 feet from Canal Street. 
Kidder's Court, north-west corner Elm Street . 
Kidder, north-west corner Elm Street. 
Kidder, north-east corner Canal Street. 
Langdon, north-east corner Canal Street. 
Laurel, north-west corner Pine Street. 
Laure.I, north-west corner Union Street. 

LaureJ, north-west corner Beech Street. 
Lowell, north-west corner Beech Street. 
Manchester, front of east corner of James Brothers' 

stable. 
Manchester, north-west corner Chestnut Street. 
Manchester, north-west corner Pine Street. 
Manchester, not·th-west corner Union Street. 
Manchester, north-west corner Beech Street. 
Market, north-west corner Elm Street. 
Market, north-west corner of 2d Back Street west of Elm 

Street. 
Market, front of y"ard to No. 54. 
Mechanic, north-west corner Elm Street. 
Mechanic, 25 feet east of 2d Back Street west of Elm 

Street. 
Mechanic, north-west corner Canal Street. 
Merrimack, north-east corner Canal Street. 
Merrimack, 30 feet east of No. 111. 
Merrimack, north-west corner Franklin Street. 
Merrimack, north-west corner Elm Street. 
Merrimack, opposite gate to MeLTimack Square. 
Merrimack, north-west corner Chestim't Street. 
Merrimack, north-west corner Pine Street. 
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Merrimack, north-west comer Union Skeet. 
Merrimack, north-west corner Beech Street. 
Middle, norLh-east corner Canal Street. 
Middle, front of yard to No. 67. 
Myrtle, opposite No. 33. 
Myrtle, north-west corner Pine Street. 
Myrtle, north-west corner Union Street. 
Orange, opposite west side of Clark .A.venue. 
Orange, north-west corner Pine treet. 
Ornnge, north-west corner Union :Street. 
Park, 15 feet east of No. 36. 
Park, north-west corner Chestnut Street. 
Park, north-west corner Union Street. 
Park, north-west corner Maple Street. 
Park, north-west corner Lincoln Street. 
Pearl, north-east corner Elm Street. 
Pearl, north-west corner Clark .A.venue. 
Pearl, north-west corner Pine Street. 
Pearl, north-west corner Union Street. 
Pine, north-west corner Bridge Street. 
Pine, north-west corner High Street. 
Pine, north-west corner Lowell Street. 
Pine, north-west corner Concord Street. 
Pine, north-west corner Amherst Street. 
Pine, north-west corner Hanover Street. 
Pine, north-west corner Park Street. 
Pleasant, north-west corner Elm Street. 
Prospect, front of No. 16. 
Prospect, north-west corner Pine Street. 
Prospect, north-west corner Union Street. 
Spring, north-west corner Elm Street. 
Spring, north-east corner Charles Street. 
Spring, north-east corner Canal Street. 
Spruce, front of' No. 40. 
Spruce, north-west corner Chestnut Street. 
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Spruce, 15 feet ea.st of Pine Back Street. 
Spruce, north-west corner Union Street. 
Stark, north-west corner Elm Street. 
Stark, 30 feet east of No. 13. 
Stark, north-cast corner Canal Street. 
Union, north-west corner Lowell Stt-eet. 
Union, north-west corner High Street. 
·walnut, north-west corner Lowell Street.
Water, nol'th-west corner Elm Street.
Water, 150 feet east of Canal Street.

Wnter Report-l 



LEGISLATIVE AND CITY ENACTMENTS 

IN llEL,\TJON TO '.l'IlE 

MANCHESTER. vVATER-vVORKS. 

PASSED 1871 . 

•



CITY OF MANCHESTER. 

IN BO.ARD OF MAYOR .AND ALDERJ\IEN. 

Resolved, If the Board of Common Council concur, that the 
Joint Special Committee appointed February 7, 1871, by an order 
of that date, to procure surveys for Water Works, be and they 
are hereby authorized to make application to the State Legislature 
at the next session, for such suitable and proper legislation as / 
may be necessary to enable the city to construct adequate Water 
Wot·ks. 

June 6, 1871, In Board of Mayor and Aldermen, passed. 
JOSEPH E. BENNETT, CITY CLERK. 

June 6, 1871, In Board of Common Council, passed in con
currence. 

E. D. HADLEY, CLERK.

A true copy of Record.-Attest: 
JOSEPH E. BENNETT, CITY CLERK. 



THE STA.TE OF NEW HAMPSHIRE. 

· In the year of our Lord one thousand eight hundred and
seventy-one. 

AN ACT 

To ENABLE THE CITY OP MANCHESTER TO ESTABLISH 
WATER WORKS. 

Be it enacted by the 8Pnate and House of Representatives 
in Geneml Court convened: 

SECTION 1. The city of Manchester is hereby authorized 
and empowered to construct, manage, and own ,vater 
Works fot· the purpose of introducing an adoquate supply 
of water for extinguishing fires, for the use of the citizens 
of said city, and for sueh other purposes as may be re
quired, and for that purpose may take, purchase and hold 
real estate not exceeding iu value at the tiine when the 
same shall he so acquired, the sum of two hundred thou
sand dollars, and erect, construct, and maintain such dams, 
reservoirs, and buildings as may be necessary for such 
Water W 01·ks, and dig ditches and break up ground in the 
highways and streets of said city ; place and maintain 
pipes therein for conducting water ; relay and change the 
same from time to time, due regard being paid to the safety 
of the citizens and the security of public travel. 

8EQ. 2. Said city shall, before it enters upon the con
struction of said Water Works, file in the office of the 
City Clerk of said city, a location of the same, with a 
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description, marked by permament bounds, of the lands 
and rights of water other than such as may be within the 
limits of some highway, that may be required for said 
Water Works, and may acquire the t>itle to the same by 
purchase, when practicable, and suci1 location may be 
changed, from time to time, and a new location filed in 
like manner. 

SEC. 3. If said city shall not be able to secui·e, on satis
factory terms, the J1ecessary lands and rights of water 
for said Water Works so located, inclu<ling the right to 

· lay and maintain pipes where required, the said city may
apply to the County Commissioners for the County of
Hillsborough, to assess the damages to the owners of such
lands or rights of water, and said Commissioners, after
notice to the parties interested, and a hearing thereon, if it
shall appear that any land, rights of water, or rights to lay
and maintain pipes are required by said city for said Water
Works, shall assess and award damages to the owner of
such land or rights adjudged to be required for the purpose
of said vYate1: Works ; which assessment and award shall
be in writing and filed in the office of the City Clerk of
said city within ten days after tho same is completed, anu
upon payment or tender to the owner, of the sum so as
sesse<l, the rights so taken shall be vested in said city.

$1�0. 4. Tho same right of appeal from such award shall
exist as in the case of lands taken for highways by the
act.ion of said Commissioners.

SEC. 5. Said city is authorized to contract with indi
viduals and corporations for supplying them with water,
and to make such contracts, establish such tolls, and charge
such rents for the use of water as shall be deemed reason
al,1c; and for the more convenient management of said
Works, the same shall be placed under the direction of a
Board of seven Water Commissioners, to be appointed by
the Mayor and Aldermen of said city, in the month of Sep-
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tember in each year, of whom the Mayor for the time being 
shall be one. Such Commissioners shall hold their offices 
for six years, and the first Commissioners appointed shall 
determine, by lot, the term for which they shall hold their 
office, so that the term of one Commissioner shall Lecome 
vacant in each year, such term of office to commence with 
the first Tuesday of January in each year. 

SEC. 6. Said city .is authorized to levy taxes to defray 
the expense of such Water Works, and to borrow money 
therefor, not exceeding in the whole the sum of six hundred 
thousand dollars, and to issue the notes, bonds, or obliga
tions of said city therefor, payable at such time and at such 
rate of interest as the City Council of said city shall deter
mine, and such notes, bonds, and obligations shall be legal 
and binding on said city; 

SEC. 7. Said city is authorized to raif,e by taxation, and 
pay in each year, the interest of the notes, bonds, or obli
gations so issued, and such part of the principal as may be 
determined by the City Council. 

S1<m. 8. Said city may acquire the rights, powers, privi
leges, franchises, and property of any aquedu�t corporations 
located within said city, on such terms as may be agreed 
upon, and shall thereafter possess the rights, powers, privi
leges, franchises, and property of such corporations in the 
same manner as if the same had been originally granted to 
said city. 

SEC. 9. This act shall take effect on its passage. 
Approved June 30, A. D. 1871. 



THE CITY OF MANCHESTER. 

In the ye:1r of our Lonl one thousand eight hundred and 
seveuty-oue 

.A.N ORDINANCE IN RELATION TO W .ATER .WORKS. 

Be it 01'dained, by the }_J,Jayor, .Aldermen, and Common 
Council of tlie City of Manchester in City Council 
assembled, as follows : 

S1�CTWN 1. The management of the Manchester Water 
Works shall be vested in seven persons, to be styleJ the 
Board of Water Commissioners-the Mayor, ex-officio, ancl 
six other persons, one of whom shall go out of office on 
the first Tuesday of January in each year. 

The Board of Mayor and .A.ldet·meu shall annually, in 
the month of September, elect one Commissioner, to hold 
office for the term of six years, to fill the vacancy causecl 
by the term so expiring. 

Whenever a vacancy shall occur by death, resignation, or 
removal, the vacancy shall \.Je filled by the Board of Mayor 
and .Aldermen, and the person so elected shall hold office 
for the balauce of the term for which his predecessor was 
chosen. 

Said Commissioners shall, in addition to the above term, 
hold their office until others are elected in their places ; 
and any Commissioner may be removed for cause, by 
concurrent vote of both branches of the City Councils. 
No member of the City Councils shall be elected a member 
of the Board of Water Commissioners. 
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SEC. 2. The President of the Board of Water Commis
sioners shall be elected hy the Bon,rd, and shall be one of 
the six persons mentioned in the fiL·st section of this ordi
nance. The Commissionei·s may choose a Clerk, and make 
such rules and regulations for their own government, and 
in relation to all officers appointed by them, as they may 
deem expedient. 

SEC. 3. The Board of Water Commissioners, so consti
tuted n,nd organized, shall have and exercise all the powers 
vested in the City of Manchester by an .A.ct of the Legisla
tui-e of the Stn,te of New Hampshire, approved on the 30th 
day of June, .A.. ·D. 1871, entitled ".A.n .A.ct to enable the 
City of Manchester to construct Water Works," so far as 
the same shall be legally delegated to them by the City 
Councils; and they shall have power to appoint a Superin
tendent, and all subordinate agents and assistants, and may 
fix theit· compensation and that of the clerk before men- ( 
tioned : They shall proceed as soon as practicable to con-
stmct adequate Water Works': P1·ovided, that no expendi-
ture shall be made, or work contracted for, exceeding in the 
whole the sum appropriated therefor by the City Councils ; 
but all th() powers mentioned in this section shall be subject 
to any limitations and restrictions contained in the ordi-
nances, re_gulations, and orders of the City Councils. 

SEC. 4. The Boat·d of W ate1· Commissioners, on or 
before the fit-st day of J a;nnary in en,ch year, shall present 
to the City Councils a report containing a statement of the 
condition of the Water Works and of the lauds and other 
property connected tl1erewith, with an account of all receipts 
and expenditures, togeth�r with any information or sugges
tions which they may deem important, and they shall at 
the same time transmit to the City Councils the repo1·t of 
the Superintendent or other officers of whom reports are 
required. 

SEC. 5. 'l'he Boa1·d of Water Commissioners is author
ized to sell such of the personal property connected with 
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the Water Works as it may deem expedient, subject to the 
approval of the Mayor ; and all necessary papers shall be 
executed by the Mayor. 

SEC. 6. A.11 bills for the expenditures for the Water 
Works shall be approved oy the Board of Water Commis
sioners, or by some person by them designated, examined 
by the City .Auditor, and allowed by the Committee on 
Accounts, before they are paid by the Treasurer. 

SEC. 7. The President of the Board of Water Commis
sioners shall exercise a general supervision over the Water 
,v orks, anJ all the materials and property connected 
therewith, and over all subordinate officers·and agents. In 
case of his absence or inability;his duties shall be performed 
by a president pro terrpo1·e, to be chosen by said Board. 

SEC. 8. The Board of Water Commissioners shall have 
full power to make all necessary repairs, extensions, or 
improvements on said Works, and to provide new supply 
pipes; all hydrants established by the city shall be con
structed, and all repairs upon sudh hydrants made, and the 
streets, if broken up, again put in order, to the satisfaction 
of the Superintendent of Streets, by and under the direction 
of said Board. 

The Board of Water Commissioners shall have no power 
to expend any money, or to ii\cnr any debt, or commence 
any work that shall require any money, beyond the amount 
of appropriations made by the City Councils. 

SEC. !J. The Superintendent of the Water Works shall 
take charge of the aqueduct, lands, reservoirs, and other 
works and property connected with the Water ·works, as the 
Doard of Water Commissioners may from tirne to time 
Jirect ; and he shall perform all sut;h serYices in relation 
thereto as may be required of him by said Board, and shall 
annually, on or before the first day of January, present to 
the Board a report of the general condition of the Works ; 
also a statement of the receipts and expenditures ; the 
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11umbe1· of water-takers ; the number of cases in which 
water has been cut off; the number and amount of abate
ments; and such other matters as he or the Board of 
"\Vatet· Commissionei·s may deem expedient. 

SEC. 10. The Board of Water Commissioners is author
ized to determine and establish, from time to time, a tariff 
of water rates; and it shall be the duty of the Superinten
dent, under the direction of the Board, to visit or cause to 
be visited, once in each year, the premises of every person 
who takes water; to make out, distribute and collect all 
bills, or cause the same to be done, and to exercise a 
constant supervision over the use of the water. 

SEC. 11. Within two years from the time the water is 
first let into the pipes, the Board of Water Commissioners 
shall re-adjust the water rates so that the receipts shall be 
equal, as nearly as practicable, to the interest on the cost of 
the Works and the current expenses of the same. said tariff ( 
of the revised rates to take effect at the next payment 
thereafter. 

Until the rates are re-adjusted as provided in this section, 
the excess of the interest on the bonds sold, together with 
the running expenses of the Works, over the receipts, or any 
deficiency that may remain thereafter, shall be carried to the 
::onstrnction account; but it shall Le the duty of the Board 
of Water Commissioners to assess the water takers, includ
ing the city for water used for fire and other purposes, at 
such rates that the Works shall eventually be self-sustaining. 

SEC. 12. All moneys received on account of the W atet· 
Works shall he paid weekly, or oftener, into the City 
Treasmy, and a receipt take11 for the same; and all moneys 
paid into the 'freasury on account of said Works shall be 
placed to the credit of the Water Works, and shall not be 
paid out except under the provisions of section sixth. 

SEC. 13. 'l'he rents for the use of water shall be payable 
semi-annually in advance on the first days of July and 
January in each year. All charges for specific supplies, or 
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for fractional parts of the year, shall be payable in advance 
and before the water is let on. 

SEC. 14. In all cases of non-payment of the water. rent 
in thirty days after the same is due, the Superintendent 
shall cut off the supply ; and the water shall not again be 
let on, except upon the payment of the sum of two dollars, 
and not for the same occupant or owner except upon the 
payment also of the whole amount due. Provided, that in 
case of specific supplies, or for fractional parts of the year 
when the water has been let on, it may be cut off immedi
ately after notice given at the place that the rent is not 
paid, and may be let on again upon the conditions before 
mentioned. .And the foregoing provisions shall apply when 
two or more parties take the water through the same ser
vice pipes, although one or more may have paid the pro-
portion due from him or them. 

SEC. 15. The Superintendent, under the direction of 
the Board of Water Commissioners, may make abatements 
in the water rents in all proper cases. 

SEC. 16. The Superintendent shall keep suitable books 
in which shall be entered the names of all persons who 
take water, the kind of building, the name and number of 
the street, the nature of the use, the nuniber of takers and 
the amount charged, and amounts of abatements, which 
shall always be open to the inspection of the Water Com
missioners and any committee of the City Councils. 

SEC. 17. No member of the Board of Water Commis
sioners, and no person appointed to any office, or employed 
by virtue of this ordinance, or of any act of the Legislature, 
shall be interested, directly or indirectly, in any contract, 
bargain, sale, or agreement in relation to the Water Works, 
or any matter or thing connected therewith, wherein the 
city is interested, and any and ali contracts, bargains, sales, 
or agreements, made in violation of this section, shall be 
utterly void as to the city. Nothing in this section shall 
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prohibit the use of the water by any person who pays the 
established rates therefor. 

SEC. 18. No person shall injure any public pipe or 
reservoir, or other property connected with the Water 
Works, or shall break and enter the same, or draw off, ot· 
cause to be removed, any of the water therefrom, or shall 
turn on or off the water in any such pipe, or reservoir, or 
remove the cover of any hydrant, except in case of fire, 
without the license or permit of the Board of Water Com
missioners or by the authority of the Mayor and Aldermen. 

SEC. 19. The regulations adopted by the Water Com
missioners shall be considered a part of the contract with 
every person who takes the water ; and every such person 
by taking water shall be considered to express his consent 
to be bound thereby. They shall be printed upon every 
bill for water rent, and whenever any one of them is violated 
( although two or more parties may receive the water through 
the same pipe), the water shall be .cut off and shall not be 
let on again except by the ot·der of said Board, and the 
payment of two dollars.; and in case of any such violation, 
the said Board shall have the right to declare any payment 
made for water, by the person committing such violation, to 
be forfeited, and tbe same shall be thereupon forfeited. 

The Board of Water Corumissioners are hereby authorized 
to make regulations as follows, to wit: 

1. All persons taking the water shall keep the service
pipes within their premises in good repair, and protected 
from frost, at their own expense ; and they will be held 
liable for all damage which may result from their failurt} to 
do so. 

2. They shall prevent all unnecessary waste of water,
an.d there shall be no concealment of the purposes for 
which it is used. 

3. No alteration shall be made in any of the pipes or
fixtures inserted by the city, except by its agents, who are 
to be allowed to enter the premises supplied, to examine the 
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apparatus, and to ascertain whether there is any unneces
sary waste ; and no alteration or extension of the pipes in 
the house shall be made without notice to the Superin
tendent. 

4. No water is allowed to be supplied to parties not
entitled to the use of it under the city ordinances, unless 
by special permission. 

5. The Supel'intendent, with the necessary agents and
assistants, may enter the premises of any water-taker to 
examine the quantity used, and the manner of use ; and to 
cut off the water for non-payment of the rents or fines, or 
any violations of the foregoing rules. 

SEC. 20. The occupant of any premises, when an 
unnecessary waste of water occurs, shall be liable to a fine 
of two dollars for the firs.t offense and four dollars for "the 
second offense during the same year, and shall be notified 
thereof in writing; and if such waste shall not he prevented, 
and the fine aforesaid paid within two days from the time 
when said notice is given, the water shall be cut off from 
the said premises, and shall not be again let on for the 
same occupant until the waste be stopped and the fine paid, 
together with an additional sum of two dollars for cutting 
off and letting on the water ; and in case of a third and 
subsequent offense, the water shall be cut off and shall not 
again be let on except by a vote of the Board and the pay
ment of such fine, not exceeding ten dollars, as said Board 
may impose. 

SEC. 21. The Board of Water Commissioners shall 
have power to establish such regulations as they may deem 
expedient for the introduction and use of water ; and the 
water shall not be applied to any building unless the pipes 
and fixtures shall be made conformable to the said regu
lations. 

SEC. 22. The sums paid by the city for water for fire 
and other purposes, shall be charged to the proper appro
priations and credited to the Water Works. 
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SEC. 23. It sha.ll be the duty of the police of the city 
to report to the Mayor all cases of leakage, waste, or unnec
essary profusion in the uBe of water, and all Yiolations of 
the ordinances relating to the sqpply of water, that may be 
brought to their notice. 

SEC. 24. For the purpose of defraying the expenses of 
introducing water as provided in the foregoing sections, 
the Joint Standing Committee on ]:inance is hereby author
ized to procure by loan on the credit of the city, a sum not 
exceeding four hundred thousand dollars, for which trans
ferable certificates or bonds of the city shall be issued, of 
uniform date, signed by the Mayor under the seal of the 
city, and countersigned by the City Treasurer, in such 
denominations and payable at such time as said Commit.tee 
shall deem for the best interests of the city; provided that 
said certificates shall be made payable in not less than ten 

nor more than fifty years from their date. And said 
certificates shall bear interest at the rate of six per cent. 
per annum, payable semi-annually on the first days of 
January and July, at the office of the City Treasurer, on 
presentation of the coupons attached, which couponA shall 
be orders on the Treasurer for the payment of the semi

annual interest on the days in which the same shall become 
due. Duplicates of the aforesaid certificates shall Le kept 
in the office of the City Clerk duly certified by him. 

SEC. 2.j, 'fbis ordinance shall take effect from and after 
its passage. 

Aug. 1, 1871: In Board of Common Council. Passed 
to be ordained. 

WILLIAM R. PATTEN, President. 

Aug.1, 1871: In Board of Mayor and Aldermen. Passed 
to be ordained. 

JAMES A. WESTON, 11:layor. 

A true copy. Attest, 
JOSEPH E. BENNETT, Oity Clerk. 
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