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THE HISTORY OF THE HAVERH'ILL AQUE

DUCT CO., 1801-1892.

1\'ithin the past few years several cjtiesof size

and many small cities and towns have bought the

works of the companies furnishing their water sup

plies. It seldom occurs that; a price can be agreed

upon without arbitration, and in the course of

such proceedings engineers are often called upon

for testimony of a more or less technical nature.

Aside from more questions of construction and its

oxpensc. there are others of great importance rc

latiug to the rights and franchises of companies

which have some interest, at least, to engineers,

and grout inturcst to the ofiicinls of water com

panies and holders of this form of securities.

One of the most interesting recent changes from

private to public ownership occurred at Haverhill,

Mass. in 1891-2, where the Havenhill Aqueduct

Co. took steps to supply water as early as 1801

and did actually supply it from 1803 until it sur

rendered its works to the city in 1891.

Undcr statutes which will be referred to further

on, but which are common, with posfible variations.

to most other Massachusetts cities or towns where

water supplies are furnished by private companies,

on July 6. 1891, the city of Haverhill "took” the

works of the Havel-hill Aqueduct Co. and soon

after the Supreme Judicial Court appointed as

commissioners to fix the price to be paid for the

works Messrs. Gen. 0. Shattuck, John E. San

ford and Weston Lewis.

' An attempt made in 1798 to secure the incor

poration of a company to supply Haverhtill with

water failed through opposition of the people of

the town.

In 1801 Bcnj. Willis, Jr., one of the first directors

of the Haverhill Aqueduct Co., and others, applied

to the town for permission to conduct the water of

Round Pond into any part of the town. The re

port of the town meeting of May 14, 1802, shows

the manner in which an application for a water

works franchise was treated 92 years ago in a.

Massachusetts town, when only five towns in the

state and 17 in the United States had public water

supplies. Preserving the orthography and punctu

ation the report, so far as it relates to the petition,

is as follows:

The Report of the Committee on the Pltltion of Ben

jamln Wlllls, Jun., and others was read and accepted.

Voted that the Report be left in the Care of the

Selectmen for their Regulation.

The Committee on the petition of Benjamin Willis,

.1 unr.. and others report that in their Opinion the bring

tug of the water in pipes from the round pond for the

supply of the Inhabitants In the Center of Town would

be of public Service and it there has been no previous

Grant of right of the water for the use of mllls' (which

your Oommlttce have not had time to examine into)

they recommend to the Town to give leave to the pe

titioners and others to form a company for that pur

pose undcr such regulations as will Intltle any Indl

vldual in the Town to a right in Said Company pro

vided he becomes a subscriber for which purposes

the present petitioner shall have a Subscription paper

in Sum public place and give notice in the Haverhill

paper of the sum and no person Shall be all allowed

‘to Subscribe for more than one Share untill the Same

has been So offered for ninety days at the expiration

of which time the Subscribers may take all Shares not

before Subscribed making in the whole not less than

an Hundred and Call a meeting of the Subscribers to

form rules and regulations to be olfered to the Town

for their further approbation.

The action of the selcctmcn on this report is

not stated in the information at hand, but in 1802

the Haverhill Aqueduct Co. was organized with

100 shares of stock, the number named in the re

port, and in 1803 it began to supply water from

Round Pond.

The company organized under an act of the

Massachusetts Legislature darted Feb. 21, 1799,

entitled, “An Act Enabling Proprietors of Aque

ducts to Manage the Same." Under this act pro

visions were made for the organization and gen

eral conduct of aqueduct companies. Authority

was given such companies to hold real estate to

the value of not over $30,000, but the right of

eminent domain was not granted and no provision

was made for the acquirement of a water supply.

Power was given to dig up streets and lay pipe in

the same, but only upon written permission of a

majority of the sclcctmcn of the town. The im

portant provision was inserted that any town, in

which an aqueduct had been placed under the pro

visions of this act might draw water from the

same for fire protection without paying the com

pany for the water, the town to provide the neces

sary facilities. Under the last-named provision

the town and afterward the city established fire

hydrants, free of rental.

In 1867 the legislature authorized the company

"to take and use the waters of Round Pond and

Plug Pond, so called (now Lake Saltonsball), and

Kenoza Lake, in the tow-n of Haverhill, to supply

the inhabitants of said town with water." The

use of water to drive machinery, otherwise than

by steam, was prohibited, as was raising the high

or lowering the low water mark in the ponds.

It will be noticed that the company was given

authority to “take and use" the water of Round

Pond, which it had been using since 1803, this be

ing the first legislative permission obtained by the

company to draw water f'nom this or any other

source. The not also gave the company the right

of cmimcnt domain, for the first time, and author

ized it to hold real and personal estate to the

amount of $100,000.

The act also contained the important provision

that the town might at any time thereafter pur

chase the company's works at a price to be agreed

upon, or in case of non'agroement, at a price to be

fixed by thrce commissioners appointed by the

Supreme Judicial Court. '

Under this act the company begun to supply

  

exclusive and perpetual right to hold the waters of

Round Pond, Plug Pond (Lake Saltonstall), Kenoza

Lake and Crystal Lake, great ponds within said

city of Havcrhil-l, as a. source of water supply.“

Full powers for the construction and operation of

works were granted the city, but it was stipulated

that the act should not “be construed to lessen.

impair, enlarge or affect the franchises, rights and

property heretofore lawfully granted to the or ac

quired by the Haverhill Aqueduct 00.,” or in

any manner affect the rights of the city to buy the

company's works. The city “took” the works July

6, 1891, as has been stated, but the company rc

maincd in msscssion until Nov. 14, 1891, and col~

lccted all rates for water used to Dec. 31. 1891.

The total drainage area of the four ponds, as

determined from the state topographical maps, was

taken as about 3,200 acres, or some 2,700 acres

excluding water areas. This was agreed to by both

sides, subject to correction. Some of the testimony

taken was to the cfiect that this area was too small,

and some that it was too large.

The engineers’ estimates of the average daily

water supply that could be drawn from the supply

ponds was made up on a somewhat different basis.

as will be soon from the following: The average

daily yield of the drainage area through a long

period of years was estimated by Mr. “'11:.

‘Wheeler, of Boston, as 3,329,000 gallons. The aver

age daily yield in the driest year was estimated by

Mr. Nathaniel Crafts, of Boston, as 3,652,500 gallons.

These estimates were based upon the use of the

 

Yearly Stock Assessments and Dividends and Totals to the End of Each Year from 1802 to 189l,inclusive.

  

  

Assessments. Dividends. Assessments. Dlvidenh. Aums'uents. Dividends.

/'—"‘—'\ /'_*—\ /—""‘"—~\ /—*—\ /~—A-—\ r—-*—\

For To end For To and For To end For Tocud For To end For To and

year. 0! year. year. of year. year. of year year. of year year. of year. year- of YOU‘.

1802.. 812% $1216 . . 832 . . . . . . . . . .. 83.91714; $1,550 186! . . . . . . . . .. $11,137“ 3x000 $23,050

18113.. 1.500 1.512% . 1833.... . . . . . .. . 1,550 1863 . . . . . . . . . .. 10.13714 3,000 31.050

1.812% 875 875 1831.... . . . . . .. 1.550 1861 . . . . . . .. 1913716 3.000 34.050

1.812% 150 225 1535“. 1.550 .. 19.13714 ‘3.000 ‘47.050

1,1312% 125 350 1836... . . . . . .. 1,550 1366.... . . 19,137 3,000 40.050

1.812% 100 45) 1837 . . . . . . .. 1.550 1867 . . . . . . . . . .. 19.157 40,050

1,81216 100 550 1838.. $1.000 1,550 1868 . . . . . . . . . .. 19.137 3.000 43,050

LX144 150 700 1839 .. 800 1.550 18 . . . . . . . .. 10,137 _ 3.000 46.050

1.812% 100 800 1840.... . . . . . .. 1.550 1870 . . . . . . . . . .. 19.137“: 8.000 49.050

1.812% 100 9(0 1841.... 600 1,550 137] . . . . . . - . . .. 19.13796 3.000 53.060

1.812% 900 1812 . . . . . .. 1.550 .. . .. 6.000 58.050

1.81251 1.550 6.000 64.050

1,550 6,000 70.050

1.550 6000 76.050

1.550 6.000 82.050

1.550 9.000 91.050

1,550 12.000 103.050

1,550 12.000 115,050

2.650 12.001 127.050

3.150 12.000 139.050

5,150 12.000 151,050

6250 12.000 161.050

7.250 15.000 178.050

10.050 18.000 196.050

12,550 18.000 214.050

1~,550 18,000 232,050

17.050 18.000 250.050

20 050 18,000 268,050

23.050 18.010 _ 286.050

1831 - . 26.050 18.000 304,050

  

  

water from Lake Saltonstall, and in. 1871 began

to pump water from Kenoza Lake to Round Pond,

to supplement the gravity supply. ‘In 1879 a 2,000,

000~gallbn ‘Vorthington pump was erected at

Keuoza Lake and a. 200,000-gall0n stand-pipe was

built and put in use for high service. In 1880 or

1881 a second 2,000,000-gallon Worthington pump

was added at this station.

In 1879 the company bought a. small reservoir

supplied by springs, used by the Silver Hill Aque

duct Co. to supply a. few houses near the reservoir.

In 1882 the company acquired mill privileges

on a. stream flowing from Crystal Lake, in the

western part of the city, and in 1884 it secured

from the legislature authority “to take and hold

the waters” of this lake for the purpose of increas

ing its water supply. The act granting this priv

il'ege was in intent much like the act of 1867, out

lined above, containing the same privilege for pur

chase. The company laid a pipe line from Crystal

Lake into the city and began to supply water from

the lake in 1885.

In 1889 a 560,000-gallon stand-pipe or tank was

erected by the company.

In 1891 the city of Haverhill petitioned the

legislature for authority to use the water of the

four lakes forming the source of supply of the

Haverhill Aqueduct 00., subject to ‘the rights of the

company, for the purpose of supplying the city with

water. The legislature granted the petition lmder

condition that the city should buy the "franchisee,

rights and property” of the company, after which

the city. by terms of thenct, should "have the sole.

four ponds in their present condition, and were

subject to increase by the possible increase of the

storage capacity. Mr. Desmond FitzGerald, also

of Boston, took a. more conservative view and based

his estimate on a change of location of one of the

dams and the abandonment of Plug Pond, as be

ing unsafe for future use, owing to population in

its drainage area. His estimate of the safe yield

of the three remaining ponds was 2,600,000 gallons

per day. The capacity of the omitted pond was

not claimed by any one to be more than 270,000

gallons per day. The population of the city in

June, 1890, was 27.142. The extent and char

actcr of the whole pipe and conduit system of the

\\'.-1t»t,~r-works at the time of the taking. July 6,

1891, was as follows:

  

 

\Vrought. Lead \Vooden

Size, iron and Cast and intake

in. cement. iron iron . conduits. Total .

20 .. . .. 12 . . .. .. 12

16 20.736 1.380 22.116

12 7.685 5,920 13,615

10 1.800 5.963 7.821

8 9.9°1 12.232 23.2711

6 16,840 34,267 . . . . . . 51.107

4 15,542‘ 50,201‘ . . . . .. 66,745‘

3 . . . . .. 2.517 . . . . .. 2.537

2 . . . . .. 21.031 . . . . .. 21.034

1%! . . . . . . . . . . .. 9,786 9,780

. . . . . . . . . . .. v -- 1.721

Total It. 72.615 134.596 9,786 1.721 218.757‘

“ miles 13 7 25.5 1.8 0.8 "‘ 41.4‘

‘ A discrepancy of some 700 ft. upbeat-s in the report. of

the case. so that the tnlal length of 4-in. pipe and the

grand total above is about 700 ft. larger than in the

report.

i 116-111. and loss.

The total number of gates on the system July

6. 1891, was 266. including 51 blow-offs. The num
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ber of service taps on the same date was about

3,300, nearly double the number about 10 years

previous, April 30, 1881, which was 1,770.

The financial history of the company, consider

ing the 90 years of its existence, is very complete

and interesting.

The construction. account from 1802 to July ti,

1891, was $490,040. This includes real estate,

legal and traveling expenses and other items, some

of which the city claimed should have been charged

m the expense or operating account. The company

claimed no present value for actual construction

prior to May 1. 1800, although some of that con

struction is still in'uae. Including $14,035 paid for

real estate prior to May 1. 1866, and deducting real

estate sold, the company claimed that the cost of

all their real estate and works proper, of value on

July 0, 1801, was $344,592, of which $295,051

was the actual cost of construction of the present

works. and $411541 the cost of land, buildings and

mill rights.

Of the $490090 claimed to have been paid out

for construction and real estatc, all wa.~x_derivwl

from earnings except $19,137 assessed upon the

shares prior to 1856.

The yearly dividends and assessments of the com

pany from 1802 m 1891, inclusive, were presented

at the hearing and are given in the accompanying

table, the totals at the end of each your having

been added as a matter of interest.

In 1882 the stock of the company was increased

from 11!) to 1,500 shares and its par value placed

at $211) per share. The new stock was mostly held

by two men, a. resident of Philadelphia owning 720

- and a resident of Havel-hill 000 shares, in addition

to which an out-ot-town estate held 105 shares.

Popular complaint arising against the company it

was decided to try to quell or lessen it by distribut

ing stock among some of the prominent citizens.

The large local stockholder thought mat the super

intsndent of the company, who had served it long

and faithfully, should be given an interest. The

Philadelphian was therefore requested to give the

superintendent some stock, since as a non-resident

he had not stood the brunt of building up the com

pany and done a large amount of work without pay.

Accordingly this non-resident holder donated to

she superintendent 45 shares of stock, the same

number to some one else, not named, and placed in

the swerintendmt’s hands 30 shares to be sold at

$250 a. share to such parties as three of the local

stockhoklers, including the superintendent, should

select. This was called a “strengthening process."

The stock was sold to bank and city oflicials and

othiusprominent men, in lots of from 1 to 10shares

and only one person to whom it was offered refused

it.

A comprehensive exhibit of the recent financial

operations of the company is presented in the table

below. This table gives the expense account, gross

and net receipts, total dividends and the cost of

construction for the years 1871 and 1876 and for

the 11 years 1881 to 1891, reported by the company

as follows:

Expense Gross Net. Divl- Construc

account. receipts. receipts. dends- tion.

1871 . . . . .. 81.1w ‘15,872 811,684 8,000 814,464

1876 .... . . 9.068 23.022 13 904 6.000 4,586

1881 . . . . .. 14.193 38.803 24,610 12,000 14,451

1882 . .. 14.371 39,419 25.077 12.000 11,882

1883 . . . . .. 18,062 45,962 27,900 12,000 10,068

1834. . 4 .910 29.893 15.000 6,081

1885. 50.568 54.476 18,000 7,749

1&8. 57.551 41.901 18 000 56.79:

18157 61.313 11.124 18.1110 8,880

1888 . . . . . . 65.910 46,736 18,000 10.!19

12389 . . . . . . 72,253 53.750 18.000 27,454

1890 . . . . . . 78.479 58.120 18.000 10.909

1891 . . . . . . 85.265 02,809 18,000 21.890

  

Coming now to the price which the city ought

to pay the company for its property, the engineer's

estimates of the cost of replacing it may first be

given. Mr. Desmond FitzGerald, M. Am. Soc.

C. E., estimated the cost of replacing the present

plant, excluding real estate, water rights and legal

expenses, and including engineering and contingen

cies, at about $272,000. An estimate made by Mr.

Freeman C. Coflin, independent of the above, placed

the cost at $266,087. Mr. FitzGerald estimated

that to put the present works in proper condition

to meet the wants of the city $352,000 would be

required, and Mr. Coifin placed the cost at $283,

000 for the cheapest and'$382,000 for the best plan.

In 1890 one of the directors sold 1-12 of the

capital stock of the company, or 125 shares, to the

superintendent at $250 per share. which would

make the whole stock worth $375,000. This, the

city urged, indicated the value of the property.

Both sides agreed, it appears, that the value of

the constructed works and real estate was in

the vicinity of $350,000, but the company claimed

liberal compensation for the value of its franchise

and prospective earnings at the time of the taking,

and also for the rights to the water of the {our

great ponds. Umsidering only net earnings as a

basis of present value the counsel for the company

argued that the earnings 10 years hence should be

taken. From the past increase in population, num

ber of taps, operating expenses and revenue, the

engineer for the company, Mr. William \Vheeler,

estimated the net receipts in 1901, 10 years after

the taking, as $125,170, and from this a valuation

of $3,000,100 or more was deduced. in answer

.\Ir. “'m. H. Moody, one of counsel for the

city, urged that while in operation the company

was entitled to earn a fair dividend and. money

for the replacement of the plant and that the city

was also entitled 10 purchase the property at such

a price as would enable it to do the same. 1f the

$60,000 of net earn-lugs shown in 1891 by the

company was more than a fair and reasonable re

turn for the $358,000 which he claimed represented

the company's investment, then the rates had been

too high.

As to the company's rights in the four great

ponds, the counsel for the city urged that the

legislature merely granted it the right to use the

water of these ponds until such a time as the city

saw lit to buy the company's works. Kenoza. Lake

was used by the company from 1803 to 1867 with—

out authority from the legislature, but the com

puny claimed by this usage a prescriptive right.

Then, why, the city asked, did the company ob

tain in 1867 legislative authority to use Kenoza

bake‘! These four ponds were great ponds, whose

ownership was vested in the commonwealth. The

acts quoted from above gave the company the

right “to take and use" and "to take and hold"

the water of the ponds, but to the city, in case

it bought the property of the company, was granted

the exclusive and perpetual right in the ponds.

After hearing all the evidence and arguments

of both sides, the commissioners of appraisal on

Oct. 17, 1892, reported the price which the city

should pay for the property as $637,500, with. in

terest from the date of the taking. The commis

sioners in sud] cases, it seems, fix their own fees,

which in this instance amounted to $7,655, and

was awarded to be paid by the city. The award

amounted to nearly 10% upon the net earnings of

the company in 1801, was a little over $400 per

share, double their par value, was only about one

tifth of the amount claimed by the company and

about 1357, above Uhie estimated cost of replacing

the plant, as calculated by the engineers for the -

city.

Vl'e have been unable to learn this basis upon

which the commissioners made their award. “'2

are indebted to Mr. Wm. H. Moody, of Haverhill,

and to Mr. Desmond FitzGerald, M. Am. Soc.

C. 111., Brookline, Mass, for courtesies extended in

connection with the preparation of this article.

 

HARLEM RIVER DRAW'BRIDGE;

YORK UENTRAL & HUDSON

RIVER R. R.

(With inset.)

A very interesting and expensive part of the

improvement which the New York Central & Hud

son River R. R. is now making on its line enter

ing New York city is the construction of a high

level swing bridge am the Harlem River, some

details of which we illustrate on our inset sheet

this week. The general plan of the whole improve

ment contemplated by the company has already

been given in considerable detail in our issues of

April 13, May 25 and J1me 15, 1803, but may be

summarized brlctiy as consisting of the construc

tion of a four-track viaduct from 110th St. to the

Harlem River, and a high level four-track swing

span across the river with a. short viaduct ap—

proach and an elevated embankment on the north.

The swing span, while considerably shorter than

several others built in recent years, is notable on

account of its great weight and from the fact that

it is, we believe, the only tour-track swing span

of any size in this country. Its general elevation

NE\\'

and plan with dimensions were given in our issue

of Jnne 15 and details of the turntables and one

of the trusses are shown on our inset sheet this

week, as before stated.

The swing span consists of three parallel trusses

3811 ft. long, c. to c. of end pins, and 26 ft. apart

in the clear, resting on a rim-bearing turntalhle.

The trusses are a combination of the Pratt type

and the subdivided panel type so commonly used

in long spans in this country, with an inclined

top chord. The side trusses and middle truss

are identical except in respect to the inclinations

of the three middle panel members, which were

necessarily difiercnt in order to bringthe inner

ends of each truss directly over the wheels of the

turntable. This arrangement is made clear in the

elevations in Fig. 1. The strains in each

truss must be conveyed to the turntable at a

panel point for obvious reasons. (It is also essen

Lial that these panel points be so located that the

strains are carried to the drum track by the most

direct route, or, in other words, that they be as

nearly as possible vertically over the drum track.

Now, in the present case, the distance between the

end pins of each half side truss and the panel

point coming over the drum track is greater than

the distance between the correqxomling points of

the middle truss. To secure the required con

ditions then necessitated a modification of the panel

spacing in the middle truss, which was made as

shown in the drawings. That is. the diagonals, or,

us they may be called for convenience, the inner

end posts of each half side truss have a less -in

clinntion than the same member of the middle
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Arrangement of Truss Members over
F‘ . 1.lg Turntables.

trues. This it will be seen brings the lower panel

points at the required positions over the drum‘

track, but leaves the upper panel points in the

same line transversely.

The trusses are 46 ft. high at the center and

25 ft. high at the ends, and consist of two half

trusses with stiff bottom and top chords hung by

eyeballs to a central tower-like arrangement 6-1

ft. high. Details of one of the side trusses are

shown on the inset sheet. \Vith one exception

they present no especial novelties. The unusual

(caturc is the manner of connecting the two parts

of the counter-braces in the second and third

panels. As will be seen they are riveted together

by two splice plates instead of being provided with

turnibuckles, as is the usual custom. The top

chords of the three trusses are connected by

transverse compression members and diagonal

ties. The compression members consist of four

3l/lx3x%-in. angles laced together by 2%x1/1-in.

bars and the diagonals are 5 x 3% x %-in.

angles. The solid floor system renders lateral

bracing for the lower chords unnecessary. The

arrangement of the portal bracing is shown in the

illustration. -


