
HOUSE No. 893.

Office of State Board op Health,
State House, Boston, Feb. 12, 1896.

To the General Court of Massachusetts :

The State Board of Health desires to submit the accompanying
report of the progress made in dredging the bars in the Concord
and Sudbury rivers. This work was undertaken by authority of
chapter four hundred and twenty-six of the acts of eighteen hun-

dred and ninety-four, entitled “An Act relative to the protection
of the public health in the valleys of the Concord and Sudbury
rivers

Respectfully,

SAM’L W. ABBOTT,

Ccmxmoutucaltl) of ittassacljusctts.

Secretary Stale Board of Health.
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Boston, Feb. 6, 1896.

The improvement of the Concord and Sudbury rivers has been
carried on by the authority of chapter four hundred and twenty-
six of the acts of eighteen hundred and ninety-four, section one,
which is as follows :

Improvement of Concord and Sudbury Rivers.

.nomocaltl) of iHassadjusctte.

REPORT

“The state board of health is hereby authorized and directed to
expend during the current year a sum not exceeding twenty thou-
sand dollars, in dredging the bars in the Concord and Sudbury
rivers above the dam at North Billerica and removing the weeds
from said rivers, and in such other measures as shall, in the
opinion of the board, tend to the restoration of the marshes along
the said rivers to their original condition and to the abatement of
malaria and other perils to the public health arising from the
present state of the same.” Approved May 24, 1894.

It is also provided in the act that one-half the expense incurred
shall be paid by the owners of lands benefited by the improve-

ment, the other half being paid by the state.

The portion of the Concord and Sudbury rivers referred to ex-

tends from the dam across the Concord river at North Billerica for
a distance of about twenty-five miles up stream to a point in Way-
land. Within this distance there was a large number of bars over
which the water was only from two to four feet in depth in the
summer season. At these shallow places there was usually a rank
growth of weeds, greatly obstructing the flow of the stream.
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The subject of the improvement of these meadows has been

brought to the attention of the legislature from time to time for
many years. Old reports refer to petitions to the legislature in
sixteen hundred and thirty-six and again in sixteen hundred and

forty-five, on account of the wetness of these meadows. Other
petitions in seventeen hundred and forty-two, seventeen hundred
and eighty-nine and eighteen hundred and sixteen are also referred
to, and previous to eighteen hundred and sixteen and since that
time there has been much litigation between the meadow owners

and the owners of the dam at North Billerica and the city of
Boston, which formerly let down water from compensating reser-

voirs in Hopkintown and Marlborough. During the years from

eighteen hundred and fifty-nine to eighteen hundred and sixty-two
the matter was before the legislature, and in eighteen hundred and.
sixty an act (chapter two hundred and eleven) was passed, appoint-
ing three commissioners with authority to lower the dam at North
Billerica thirty-three inches. In eighteen hundred and sixty-one
by chapter one hundred and fifty-four the act of eighteen hundred
and sixty was suspended until the first day of May, eighteen hun-
dred and sixty-two, and a commission was appointed to ascertain
whether the dam at North Billerica caused the flooding of the
meadows. The report of this commission and its extended surveys
formed the basis for the act of the legislature in eighteen hundred
and ninety-four. Some of its conclusions were as follows :

e which can be made in the
the dam altogether, will, alone,
3dows.

Fourth. Neither any chang

height of the dam, nor removing

afford substantial relief to the m

“Fifth. Keeping the river ck
ordinary stale of the river, reduci

ar of weeds will, alone, in the
the level of the water surface

at the great meadows in Wayland and Sudbury six inches; but
this will not afford substantial relief to the meadows.

“Sixth. Removing all obstacles to the flow of the water ex-
pt the dam at North Billerica, and leaving that dam at its

present height, will not substantially relieve the meadows.
“ Eighth. The meadows can be effectually relieved only by

reducing the height of the dam thirty-three inches or more ; cut-
ting out the Fordway and other bars, and deepening the shallow
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places in the river to such an extent that they shall cease to
form any obstruction to the free passage of the water in the
ordinary condition of the river ; straightening the channel in a
few places ; and thereafter keeping tire river free from weeds.
In this way the meadows may be so relieved as to become fit for
cultivation and valuable.”

The expenses of this commission amounted to $18,730. Chap-
ter one hundred and forty of the acts of eighteen hundred and
sixty-two repealed the act of eighteen hundred and sixty for re-
moving the dam.

Upon the passage of the act of eighteen hundred and ninety-
four the board took the matter immediately under consideration
and succeeding in finding the original plans made by the com-
mission of eighteen hundred and sixty-one, also a profile showing
the effect of various changes, such as the lowering of the dam,
the removal of weeds and the excavation of the bars, in addition
to the lowering of the dam. Note-books containing the original
levels were also obtained.

The method of operating the water power at North Billerica
during the time covered by the investigations was found to be for
some reason entirely different from what it was in 1861, the water
in the millpond under ordinary summer conditions now being
drawn from twelve to eighteen inches below the top of the flash-
boards in the day time, but filling up and running freely over the
dashboards again at nine or ten o’clock at night; whereas in 1861

the water was almost invariably above the top, of the flashboarcls
throughout the day except when the water was purposely main-
tained at a low level. On account of this change in the method of
operation, the old report gives very little information as to the
effect of lowering the water at the dam during the day by the ordi-
nary operation of the mills upon the water in the long pool above
the Fordway bar.

The diversion of water from the Sudbury river watershed by the

city of Boston has caused a lowering of the water in the summer
season along the river below the point of diversion, so that the
conditions in this respect also are different from what they were
in 1861. The conditions, on the whole, were found to be such
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that the Board found it necessary to make an investigation to
determine how great an improvement of the river could be made

and whether the probable result to
sxpenditure proposed.

by the expenditure of $20,000
be obtained would warrant the

that with a higher flow than often
it was not probable that the water

The investigations indicated tha
occurs during July and August it f

at Farm Bridge in Wayland would
inches above the level of the flas
Billerica, unless water was being
Boston waterworks into the river

stand more than two feet two
ihboards of the dam at North
wasted from the dams of the
below in addition to the small

is required to let run in the river.amount which the city of Bosto
With the flow of water which makes the height of the water at

ve the level of the top of theFarm Bridge two feet two incl
dashboards the depth of water flowing over the dashboards in the
morning is about flve inches ; consequently, the height of the water
at Farm Bridge with this amount of water dowing was only one
foot nine inches above the level of the water in the millpond just
above the dam. As no stream will flow unless the water has a

slope, it was obvious that the most extended improvement of the
river which could be made without lowering the water at the dam
would lower the water at Farm Bridge less than one foot nine
inches.

The flrst bars upon the stream above North Billerica begin about

eighteen hundred feet from the dam, where there is a narrow rocky
channel extending for a distance of flve hundred feet up-stream.
About four hundred feet above its upper end and about half a mile
from tire dam is the Fordway bar, which extends for a distance of
seven hundred feet up-stream. About six hundred feet above the
Fordway bar is Pollard’s bar which is about half as long as the
Fordway bar and at a considerably lower level. The total fall
over these bars in the morning when the water was flowing over
the flashboards at the dam was found to be only about three inches,
and any improvement which could be made at these bars with the
sum which would be available would have been sufficient to lower

the water only a very small amount at this place unless there was
also a lowering of the dam.

In the course of the investigations it was learned that during
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the summer season the quantity of water which can be utilized in
daytime at the dam is limited by the obstruction caused by the
Fordway bar and the narrow rocky channel below it. Owing to
these obstructions the mills cannot use in the daytime the full flow
of the river during the twenty-four hours, for a portion of it runs

to waste over the dashboards at night. If these obstructions
should be partially or wholly removed, the mills could use a

greater proportion of the total flow of the river and the water
power would be benefited thereby. There was some question,
therefore, whether in view of this benefit the mill owners might
not be willing to lower their flashboards by an amount dependent
upon the improvement of the channels, and in case such an ar-

rangement had been made the river above the Fordway bar would
have received the full benefit of the lowering of the flashboards
and a slight additional lowering due to the greater capacity of the
channel through the bar; but the bars in the vicinity were found
to be composed of hard material which would have been expensive
to move and would have limited the improvement in the rest of
the river to such a degree that a satisfactory and permanent im-
provement of the channel above could not have been made with
the amount of money available ; and in view of all the circum-
stances the conclusion was reached that the money could best be
spent in dredging the bars in the river farther up.

Several plans were considered, one of which provided for cut-
ting a channel thirty feet wide on the bottom through the bars in
Concord below the Assabet river, and twenty feet -wide on the
bottom through the bars above the Assabet, as for as the bar just
above Farm Bridge. The bottoms of these channels were to be
five feet below the water level after the improvement had been
completed ; but it was not proposed to make any channel through
a few bars where the depth was about four feet, as the depth of
water over these bars was so great that they did not obstruct the
flow of the water in more than a slight degree. A depth of five
feet was decided upon to prevent the future obstruction of the
channel by weeds.

The improvement proposed, it was estimated, would make no
change in the level of the water below Barrett’s bar in Concord.
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Above this point there would be a reduction in the height of the
water of five inches at the junction of the Sudbury and Assabet
rivers, nearly six inches from a point above the bars in Concord
to a point just below Robbins’ bar, seven inches just above Bob-
bin's bar, and ten and one-half inches at Farm bridge. These
amounts were estimated upon the basis of a fairly high summer
flow such as as is unusual in July and August, though it is ex-
ceeded in wet years

The amount of lowering of the river that could be obtained was
so small that before deciding to enter upon the work the Board
consulted with the meadow owners, who were to pay half the cost,
as to whether this amount of lowering of the surface of the river
was sufficient in their opinion to warrant the expenditure. A meet-
ing was held July 26, 1894, and the matter presented to the
meadow owners by the Board. The meadow owners, after hearing

the opinion of the Board as to the amount of improvement that
could be accomplished by the proposed plan, held a meeting and
subsequently informed the Board that it was their earnest desire
that the plan be carried out as proposed. Upon the meadow
owners expressing a desire that the work should be done as pro-
posed, the Board at once prepared plans and advertised for pro-
posals for the excavation of the proposed channels, and a contract
was awarded August 30, 1894, for the excavation of the various
bars at the rate of cents per cubic yard. The contractor,
however, failing to furnish satisfactory sureties, bids were again
asked for and the contract subsequently awarded to the Eastern
Dredging Company, who were bidders at the time the contract was
previously awarded and were now the lowest bidders, at 48 cents
per cubic yard. The contract was made September 22, 1894, the
contractors agreeing to complete the work by December 1, 1895.
The time required for the preparation and transportation of ma-
chinery to Concord to begin the work was such that owing to the
lateness of the season the beginning of the work was postponed
until the spring of 1895, when the dredging in the stream was
begun April 4. The work was prosecuted from this time until the
twenty-first of December, and the dredging of all the bars up to the
Canal Bridge in Wayland was completed. A list of the bars
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dredged, with the total number of cubic yards removed from each,
is given in the following table :

Length of Bar. Quantitiesstances of Bars from the Dam at North Billerica. Feet.
Feet. i n Cübic Yar<

itifie

1. From 47,550 to 47,950, . . . .1 400 812.1
2. “ 48,125 to 48,600, .... 475 1,84?

51,450 to 61,950,
.

j 600 944
to 64,150, . . .

.
1,275 4,1

(Barrett’s Bar)
100 to 68,

to 59,125, . . .
. 376 1

400 to 60,376,
.... I 975 4,571.9

(Assabet Bar)
2,000 4,1

(Concord Bar
to 67,650,

.

. . . i 675 1,29:
to 69,100,

.... I 4
11. “ 90,875 to 91,876,. . .

. 1 1,500 3,132.2
(Robbins’ Bar).

12. “ 93,150 to 93,360, . . .
. 200 469.6

13. “ 96,360 to 96,400,
.

.
.

. 1,050 1,718.4
14. “ 10

(Sedge Meadow Bar)
108,400 to 109,200, ...... ! 80(

16. “ 112,750 to 113,300 j 550 1,229.2
(Canal Bax - )

Total 14,075 1

The amount of excavation necessary was somewhat greater than

was expected. The estimate of the amount of material to be re-
moved was based upon a profile through the centre of the stream,
as it was thought best under the circumstances to avoid the cost of
a more careful survey. The width of the channel is thirty feet on
the bottom below the Assabet river, twenty feet from the Assabet

river to Sedge Meadow bar, and at that bar was reduced to six-

teen feet to reduce the cost of the work as much as possible, the
capacity of a channel of sixteen feet being as great in proportion
to the amount of water to be carried as the twenty-foot channel is

lower down.
The time for completing the work, as provided by the contract,

expired December first, and has not been extended, though a re-
quest for an extension has been made by the dredging company.

The following is a statement of the amount expended to the
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first of January, eighteen hundred and ninety-six, when the ap-
propriation ceased to be available, and the amount of work done
on the contract at that time which is as yet unpaid for. By the
provisions of the contract approximate estimates have been made
monthly by the engineer of the amount of earth dredged and dis-
posed of, and a payment of eighty-five per centum of the amount
of the contract price has been made thereon. The balance is to be
paid upon the final completion, measurement and acceptance of
the whole work. No payment has been made for dredging done
in the month of December after the date fixed in the contract for
the termination of the work.

*

Appropriation, $20,000 00
Salaries of engineers and assistants, including

preliminary investigation and the inspection of
the work, $2,935 35

Travelling expenses and subsistence of engin-
eer's, 330 83

Paid Eastern Dredging company, . . . 11,791 20
Labor, 196 86

Observations of gang'

Expenses for boats, 24 16
Surveying instruments and repairs, ... 9 20
Stationery and postage, 3 90
Drawing materials
Maps and plans, 5 90
Lumber, 43 65
Tools, rope and other supplies, .... 20 1
Expressage, 2 20
Telephone and telegraph messages, .

. . 11 14

Total 15,438 89

Balance unexpended $4,661 11
Estimate of amount of work done aft (jr Decem-

1992 9:

Fifteen per cent, held back from monthly esti-
mates, 2,256

,248 92

Balance to apply for dredging above Canal brid;
There are no other outstanding bills.

f 1,312 19
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The material dredged has been disposed of generally by
damping it into the river at places where it is wide and deep ; but
material taken from the Concord bar and much of that from the
Canal bar was deposited upon the surface of the meadows near
the river.

There remain to be dredged 3,000 and 4,000 yards in order to
complete the work as planned, and I estimate that if the amount
unexpended is reappropriated there will still be needed an addi-
tional appropriation of $l,OOO. The dredging of a portion of the
Canal bar under the Canal Bridge will have to be omitted unless

the bridge is removed, because any movement of material under
or near the bridge would be liable to cause it to collapse. #

Respectfully submitted,

X. H. GOODNOUGH,
Acting Chief Engineer.






