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To the Honorable Senate and House of Representatives

In accordance with the provisions of chapter 45, Re-
solves of 1950, the Department of Public Works submits
its report on its investigation and study of the Sudbury
and Concord rivers from the Merrimack River to the
neighborhood of Saxonville, in Framingham, for the pur-
pose of determining the most practicable methods of
controlling the high and low water levels in said rivers.

Chapter 45 of the Resolves of 1950 is as follows:
Resolved, That the department of public works is hereby authorized

and directed to investigate and study the Sudbury and Concord rivers
from the Merrimack river to the neighborhood of Saxonville, in Fram-
ingham, with a view of determining the most practicable methods of
controlling the high and low water levels of said rivers. The depart-
ment shall review the report and recommendations of the Sudbury
Valley Commission created by chapter thirty-four of the resolves of
nineteen hundred and forty-nine, and shall include in its study and
report the estimated cost and feasibility of removing rock barriers
from the channel, dredging the sand and gravel bars above North
Billerica, straightening and improving the channel where necessary,
and installing control works at North Billerica, and the effects of such
changes on the water levels.

The department may employ engineering assistance, may make sur-
veys and such studies and measurements of water flow as it deems
desirable, and shall report to the general court the results of its invest!-



HOUSE No. 2415. [Apr.4

gations and recommendations with plans and estimates of construction
costs and land damages, if any, with drafts of such legislation as may
be necessary to carry its recommendations into effect, by filing the
same with the clerk of the house of representatives on or before the
second Wednesday of April, nineteen hundred and fifty-one.

For the purpose of carrying out the provisions of this resolve, said
department may expend such sums as may be appropriated therefor.

The report and recommendations of the Sudbury Val-
ley Commission referred to above were made in March,
1950, and printed as House Bill No. 2351 of 1950.

The Department, as directed in the current resolve,
chapter 45 of 1950, has reviewed the report of the Special
Commission referred to above. With that as a reference
the Department has proceeded to make its investigation,
particularly to determine the most practicable methods
of controlling the high and low water levels of these
rivers, and for the improvement of the channels and for
installing control works for this purpose.

As authorized by this resolve the Department has em-
ployed engineering assistance to make the necessary sur-
veys, studies and measurements of water flow and studies
for the control works. The Department has employed
Howard M. Turner, Consulting Hydraulic Engineer, of
Boston, who was employed by the Sudbury Valley Com-
mission in its investigation of said rivers.

The consultant’s report is included herein as a part of
the Department’s report and contains his recommenda-
tions as to the specific work to be done and structures to
be built in order to provide for the river control and im-
provement required in the resolve.

Although the Department was directed to review the
Sudbury Valley Commission’s report, which contained
numerous suggestions for the development and improve-
ment of many characteristics of the whole river valley,
and to develop its usefulness from the points of view of
conservation, recreation, public health, pollution, mos-
quito control, agriculture and other purposes, the directive
to the Department specifically included matters relating

Approved July 5, 1950.
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to controlling the high and low water levels of said rivers
and the improvement of the channels and installation of
control works at or near North Billerica, and of the effects
of such changes on the water levels, without restricting
the objectives of the Department to any particular result
on the other possible uses of this valley region.

The report of the consultant contains a description of
the present conditions of the Sudbury, Assabet and Con-
cord rivers, their natural features and the bridges and
dams that have been constructed in the past, and an anal-
ysis of the hydraulic factors, flood flows and low water
flows, water storage areas and channel conditions, and
industrial use, including water for power and for process-
ing, and the three dams on the Concord River.

In order to control the high water and low water flows,
the Department concurs in the recommendation of the
consultant, namely, to install a movable-crest dam at the
existing Talbot dam at North Billerica. This device will
be so operated that the water level at this dam will be
maintained at about the present level of the top of the
flashboards on the dam, except during floods of the size
of that in 1936.

The new control works proposed at the Talbot dam will
automatically keep a practically constant level at that
dam. This dam, however, should be owned and operated
by the Commonwealth under suitable regulations to pro-
tect the mill owners’ rights to their water and water levels.

This control of the flood flows for the purpose of lower-
ing water levels in the river above that dam will decrease
the storage in the river, but will increase the intensity of
these flood flows in the river downstream from the Talbot
dam. To prevent possible damage due to such increased
floods at the dams in this stretch of the river, it will be
necessary also to provide for passing flood waters over
the two dams of the Wamesit Power Company and the
Gilet Carbonizing Company, without raising the water
levels higher than they are at present with such flows.

It is proposed to do this by inserting a section in each
of these dams with movable crests that can be lowered to
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pass such increase in flood flows. At these two dams,
the Wamesit and Gilet plants, the Commonwealth should
make the necessary changes, but the ownership and re-
sponsibility for the operation of these gates should remain
with the mill owners.

To have this regulated water level at the dam effective
on the upper river, it is necessary to excavate the river
bed at the Fordway bar for a distance of about 1,400 feet
and make some changes in the Fordway bridge to in-
crease the channel under it.

The conditions of high water above Concord can be
further improved by dredging the river channel from the
Carlisle-Concord town line to a point above the junction
of the Assabet and Sudbury rivers in Concord.

The estimated cost of the proposed improvements and
contract work for the Sudbury-Concord rivers is as
follows:
1. Excavation of theFordway bar at North

Billerica $282,000 00
2. Installation of movable crest dam at

Talbot Mills, North Billerica 97,680 00
3. Work in Lowell:

(a) Flood gates at Wamesit Power
Company $46,626 00

(b) Flood gates at Gilet Carbonizing
Company 22,992 00

(c) River channel improvement . 25,000 00
94,618 00

4. Improvement in river channel in Concord . . . 93,600 00

Grand total $567,898 00

The general effect of the proposed improvements will
be to drain off the meadows about two weeks earlier than
at present. There are also many times during the year
when the meadows are flooded at high water, but not
necessarily at times of “flood”, which cannot be wholly

Estimates of Cost.

Effects of Improvement.
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eliminated. It is expected that the period of time that
the water is over the Concord marshes may be decreased
by two to three months, so that they will be flooded for
only about two months in the average year.

The Department’s recommendation is that, if this
project is authorized to be undertaken as an improve-
ment of these rivers, these four items should be carried
out in order to get the full benefit of their combined
features, as outlined in the consultant’s report.

The Department’s study has been based upon the prem-
ise that only the existing conditions in these streams
are concerned, and that the objectives to be attained are
as specified in the resolve. Attention is called to the fact
that other types of development involving structures on
these streams, such as dams or dikes for other purposes,
such as for conservation, have not been considered at this
time either on the main streams or the tributaries, which
might alter in some degree the proposed control works.

The Department submits herewith a form of legislation
to carry its recommendation into effect.

Respectfully submitted,

DEPARTMENT OF PUBLIC WORKS.

William F. Callahan,
Commissioner of Public IForA's.

Benjamin H. Grout,
Francis V. Matera,

Associate Commissioners.

Rodolphe G. Bessette,
Director, Division of Waterways

Recommendation'.
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In the Year One Thousand Nine Hundred and Fifty-One.

An Act providing for improvements in the sxjdbury

AND CONCORD RIVERS AND FOR THE CONSTRUCTION OF

CONTROL WORKS TO CONTROL THE HIGH AND LOW

WATER LEVELS IN SAID RIVERS.

1 Section 1. The department of public works,
2 hereinafter called the department, is hereby au-
-3 thorized and directed to make certain improvements
4 in the Sudbury and Concord rivers, including the
5 removal of rock barriers from the channel and the
6 dredging of certain sand and gravel bars above North
7 Billerica, and the straightening and improving the
8 channel where necessary, and to install control works
9 in the Concord river at North Billerica and certain

10 other gates in said river in Lowell, and such other
11 work as the department may deem desirable for
12 carrying out the provisions of this act.

1 Section 2. For the purpose of constructing said
2 control works and gates and carrying out the provi-

Be it enacted by the Senate and House of Representatives
in General Court assembled, and by the authority of the
same, as follows:

PROPOSED LEGISLATION.

C&e CommontoealtJ) of 9@assacimsetts
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3 sions of this act, the department acting in behalf of
4 the commonwealth, may take by eminent domain,
5 under chapter seventy-nine of the General Laws, or
6 acquire by purchase or otherwise, all lands, water
7 rights, rights of way within the towns through which
8 said rivers flow, which the department may deem
9 necessary for the purposes of this act.

1 Section 3. The department may acquire rights
2 to any dam for the installation of control works,
3 and may operate and maintain the same, either
4 directly, or through agreements with private persons
5 or public bodies for such operation and maintenance.

1 Section 4. For the purposes of this act, the de-
-2 partment may employ engineering assistance for
3 making surveys and for the preparation of contract
4 plans and specifications for the construction of said
5 control works and gates and other work incidental
6 thereto.

1 Section 5. The department may expend for the
2 purposes of this act such sums as may be hereafter
3 appropriated.
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April 9, 1951.

Department of Public Works, 100 Nashua Street, Boston, Mass.
Gentlemen : Attached is the report of my investi-

gation of the control of high and low water levels of the
Concord and Sudbury rivers. The results may be
summed up as follows:

The Concord River is divided into five main parts;
(1) Upper Sudbury River above Metropolitan District
Commission Reservoirs; (2) Main Sudbury River above
Concord with the large meadows in Wayland and Sud-
bury; (3) the Assabet River flowing in from the west;
(4) Concord River from junction of Sudbury and Assa-
bet rivers in Concord to Talbot dam, North Billerica,
with the large meadows in Carlisle and Bedford; Ford-
way bar and Talbot dam w'hich control water levels up-
stream are at the downstream end of this area; and
(5) Concord River below Talbot dam to Merrimack
River with two industrial power dams.

Flood records are available for thirty years. In this
period there has been one flood (1936) of about 5,000
cubic feet per second (c. f. s.), and five between 3,CCO and
4,200 c. f. s. The average annual flood is about 2,200
c. f. s.

Flows above 450 c. f. s. at Lowell begin to flood the
meadows of the Concord River, and above 220 c. f. s.
those of the Sudbury. Minimum flow's of the river at
Lowell are about 30 c. f. s. At low water the total fall in
the 23 miles of river from Wayland to Talbot Mills in
North Billerica is less than 2 feet.

LETTER OF TRANSMITTAL FROM HOWARD
M. TURNER, CONSULTING ENGINEER.

Present Conditions
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1. To control flood and high water flows it is proposed
to install a movable crest at the Talbot dam. This will
be operated so that the water level at the dam will be
maintained at about the present level of the top of the
dam, elevation 109.6, except during floods in excess of
3,000 c. f. s., at which time it will be somewhat higher,
about 2 feet, in a flood the size of that of 1936.

2. To have this regulated water level at the dam effec-
tive on the upper river it is necessary to excavate the
river bed at the Fordway bar just above the dam for a
distance of 1,400 feet and make some changes in the
Fordway bridge, and remove the obstruction at the old
bridge below the Route 3 bridge.

3. It is proposed also to improve portions of the river
channel for a total length of 11,000 feet from near the
Concord-Bedford town line to above the junction of the
Assabet and Sudbury rivers in Concord to lower further
the high water levels in Concord and Sudbury.

4. This control of the flood flows to lower water levels
in the river above will decrease the storage in the river
and thus increase the intensity of the flood flows in the
river downstream from North Billerica. To prevent pos-
sible damage due to large floods in this stretch of the
river it is proposed to provide sections of movable crest
dams at the two dams of the Wamesit Power Company
and the Gilet Carbonizing Company in Lowell, and im-
prove the channel between the two dams.

The removal of the bars as was done in 1898 would
serve to lower slightly the low water level in the Sudbury
River. The deeper channel will improve the boating at
lower water levels. This is not included as a part of the
proposed improvements.

The new Talbot dam will automatically keep a fairly
constant water level. This dam should be owned, oper-
ated and maintained by some state authority under
suitable regulations to protect the mill owner’s rights.

Proposed Control.
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The State should pay for the necessary changes required
at the other two dams, but the present ownership should
continue.

Effect of Improvements.

The effect of these measures may be described as fol-
lows: The water levels will be reduced as shown on the
table below. In general, after a flood, the water will be
drained off the meadows about two weeks earlier than at
present. In addition to this there are many periods
throughout the year when the meadows are flooded at
high water, but not necessarily at times of “flood,” which
can be entirely eliminated. In general, the period of time
that the water is over the Concord marshes may be de-
creased by two to three months, so that they will be
flooded for about two months in the average year.

Reduction in Water Levels in Feet due to Improvements in North Billerica
and Concord.

r. ■■
„i Original xt n North Concord, Concord, w•, ,

p- F l River Flow r»-n • Billerica, Concord- Junction Wayland,

k /ZIT at North Route 3 Bedford Sudbury Boit 20
at Lowed Billerica Talbot Highway Town and Assabet highway
(c- f ' "•>• (c. f. s.). Dam ' Bridge Line. Rivers. Bnd Be '

3.100 2,830 3.7 3.2 1.3 1.1 0.6
2,250 2,050 2.7 2.5 1.6 1.4 0.9
1,180 1,080 0 2.0 1.4 1.6 0.5

450 410 0 1.2 1.1 1.1 1.0
220 200 0 0.6 0,8 0.9 0.5

The proposed improvements will not have much effect
on the water levels at low water flows during dry periods.
Boating below the junction of the Concord and Assabet
rivers will be improved by the deeper channel.

Removing the bars in the Sudbury River will lower
the water upstream from Concord by varying amounts,
depending on the river conditions; a general figure of
6 inches may be assumed.
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Estimated Costs.
The estimated costs of the work at present prices are as

follows:
1. Excavation of the Fordway bar at North Billerica . $282,000 00

2. Movable crest dam at the Talbot Mills, NorthBillerica 97,680 00
3. Work in Lowell:

Flood gate, Wamesit Power Company $46,626 00
River channel improvement . 22,992 00
Flood gate, Gilet Carbonizing Com-

pany 25,000 00
94,618 00

4. Improvement of river channel in Concord . . . 93,600 00

Total $567,898 00

Excavation of bars in the Sudbury River 39,600 00

Damages.

The Talbot Mills, Incorporated, at North Billerica,
use the river for power purposes. The lowering of the
flood water level will mean a reduction of head and conse-
quently of the power estimated to be about 67,000 kilo-
watt hours a year, worth about $l,OOO. The present
value of the Talbot dam is $43,000.

There will be a small amount of power lost at this dam
and at the two dams at Lowell, due to the earlier drawing
off of the water stored in the meadows in the spring,
shortening the period of high river flow. The provision
of movable crest dams at all three of these mill dams
should prove of benefit by providing a means of sluicing
out the duckweed from the mill ponds. It is recommended
that the three mills be compensated for the loss of power
due to this cause by the use of some of the water stored in
the Metropolitan District Commission’s Sudbury and
Cochituate reservoirs to bring up the flow of the river at
extreme low water. This would benefit the whole river
in every way.

The report and an appendix are attached.
Respectfully submitted,

HOWARD M. TURNER.
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I have made an investigation of the Concord and Sud-
bury rivers from the Merrimack to the neighborhood of
Saxonville, in Framingham, with a view of determining
the most practical methods of controlling the high and
low waters of said rivers. In doing this I have reviewed
the Report of the Sudbury Valley Commission relative to
the Sudbury River and its Environs, House Document
No. 2351, March, 1950. I was an associate consultant on
hydraulic matters in the preparation of that report.

In that report I gave brief general descriptions of meas-
ures for the possible control of the river and outlined their
effect.

There were several preliminary statements made in
that part of the report dealing with river conditions both
present and to be expected with the proposed regulation
which further study has shown to require modification.
Chief among these is the matter of floods. The present
study has shown that the increase in floods on the river
below Billerica, due to reducing the storage of water on
the meadows above by lowering the water levels, will not
be as serious as therein anticipated. It was suggested in
that report that it might be necessary to provide a regu-
lating dam above the Fordway bar in order to maintain
sufficient water levels on the meadows to maintain such
storage at times of flood. With the much smaller increase
in flood flows which the present study shows, it has been
found possible to take care of such increase by providing
flood gates in the two dams below Billerica, and by im-
proving a stretch of river channel in Lowell.

It has also been necessary to revise downward the figure
given in that report for the river flow measured at Lowell
that will put water on the meadows of the Sudbury and
Concord rivers.

INVESTIGATION OF THE CONCORD AND SUD-
BURY RIVERS.
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The present report draws upon much of the material
used in that report, including that prepared by me as
well as by others who helped to write it. This report is
confined to the single question of what can be done in the
way of regulating the river and what it will cost.

The Concord River Basin.
The combined watersheds of the Sudbury, Assabet

and Concord rivers, containing 405 square miles, occupy
the northeast portion of Central Massachusetts, or
constitute the south portion of the Merrimack watershed,
or lie along the northwestern fringe of the Boston Metro-
politan region, depending on the point of view.

The “valley floor” occupies about 33 square miles
between North Billerica dam on the Concord River and
Saxonville dam on the Sudbury River, and including the
lower Assabet River as far as the dam in West Concord,
constitutes substantial portions of Billerica, Carlisle,
Bedford, Concord, Lincoln, Sudbury, Wayland and the
Saxonville district of Framingham. Except for sections
of Billerica and Framingham outside the valley floor,
these towns are chiefly residential in character.

The river surface in the valley floor at normal low
water contains 715 acres; the open grassy meadows,
3,012 acres; wooded swamps, 2,155 acres; the remaining
land below 120 feet elevation, which may be considered
essentially the flood plain, 2,790 acres.

The meadow's are now practically unused grasslands.
The trees in the wooded swamps are chiefly red maple.
Some of the low'-lying adjacent land is farmed intensively.
There are a few houses on the flood plain. The gentle
slopes facing the river are variously occupied by farm
land, woodland, estates and other types of decentralized
residence. The only publicly owned area of any conse-
quence is the Great Meadows National Wildlife Refuge
below Concord.

In considering the regulation of the flow of the Con-
cord and Sudbury rivers, the river is naturally divided
into five main parts:



HOUSE —No. 2415. [Apr.18

A study of the history of the river was given in the
Report of the Sudbury Valley Commission, House Docu-
ment No. 2351, March, 1950. It will be noted that in
spite of many questions raised as to the regulation of the
river since 1644, there was nothing done until 1898,
when the river was dredged by removing all the bars
above those in Billerica to a point above the Farm bridge
in Wayland. This work consisted of the dredging of
channels through the bars to a width of 30 feet and a
depth of 5 feet below Concord, and a width of 20 feet
and a depth of 5 feet above Concord. These channels
were dug at all points where the depth of the river was less
than 4 feet. The total cost was $20,000, half of which
was paid for by the State and half by the riparian owners.
The canal bridge at Wayland was also rebuilt at a cost
of $3,000. The effect of this was estimated to be a
lowering of the water by about 7 inches at the Robbins
bar, about midway between Lee’s and Sherman bridges,
and 10 inches at the upper end of the marshes at Way-
land.

There are two U. S. G. S. gaging stations in the Con-
cord River valley. One is at Maynard on the Assabet
River 7.1 miles above the mouth, wdiere the drainage area
is 116 square miles. Records are available back to 1941.
The flow of the Concord River is measured at Lowell,
3.7 miles downstream from North Billerica where the
drainage area is 405 square miles. This record started
in 1937. Prior to this the record of the river was kept
at the dam of the Wamesit Power Company just up-
stream from the present gaging station. Those records
cover the period from 1901 through 1915. The water
department of the town of Concord maintains a water
level gage on the Sudbury River one half mile upstream
from the junction of the two rivers. This record is
available since 1934.

History.

Stream Flow.
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The large storage in the marshes and the flat slopes
of the river have the effect of making the changes in
flow from day to day very slow, so that the flow of the
river at Lowell, except in unusual circumstances, gives a
fairly consistent elevation of the river surface at the
Concord gage.

The flow of the river is affected at low water by the
Sudbury Reservoir and Lake Cochituate of the Metro-
politan District Commission, originally built for water
supply purposes. The present status of these reservoirs
is as follows: Neither of them is used for water supply.
The Cochituate Reservoir has been turned over to the
State Conservation Commission, chapter 557 of the
Acts of 1947. As at present operated, the natural flow
of the river is allowed to waste over the dams during
higher stages. During low water stages the evaporation
from the water surfaces is such that there is no flow from
the reservoirs except the 1.5 m. g. d. which is required
by statute to be let out into the Sudbury River.

The flow of the upper Sudbury is also augmented by
the discharge from the sewage treatment plants of Natick
and Framingham. The average effluent from these plants
during the low months of July, August and September
for the five years 1945 through 1949 was about 2.6 m. g. d.,
making a total flow in the upper part of the Sudbury
of 4.1 m. g. d. at low water. It has been proposed at
various times that this sewage discharge be removed
from the Sudbury River in order to improve its quality
and to reduce the growth of duckweed. If this were
done, additional water to take its place could be provided
from the reservoirs. The result is that while by measured
area the Sudbury should produce 48 per cent of the flow
at Concord, the actual proportion of flow that comes
from the Sudbury is very much less than this, generally
around 35 per cent at any given time.

The Assabet River which flows in from the west has a
drainage area of approximately 176 square miles. While
it is not a rapidly flowing river it is not as flat as the
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Sudbury and Concord. There are about 100 feet of fall
between Northborough and West Concord on which are
located several dams, the chief development being in
Maynard. There is some meadow area on the Assabet
River which prevents it from having a very rapid run-off,
but it is much more rapid than that of the Sudbury.

The duration curve on Fig. 3 shows the average flow
of the Concord River at Lowell for the twelve years from
1936 through 1948. The minimum flow is shown to be
30 c. f. s., but this is affected by the holding up of water
by the mills at Billerica over the weekend, the natural
low water flow probably being about 60 c. f. s.

By comparison it has been found that the river flow
during twelve months ending September 30, 1948, repre-
sents a very average condition for the flow of the Con-
cord River, except that the flood given is somewhat
higher than the average flood. The diagram on Fig. 4
gives the hydrograph of the flow for this twelve months
and above it the corresponding elevation of the water
surface at the Concord gage. On this chart of elevations
there is marked the elevation of water surface at Concord
that will start flooding the meadows at the lowest place
on the Sudbury just below Route 20 in Wayland, i.e.,
elevation 110.8 corresponding to a flow of 220 c. f. s.
at Lowell, and at the lowest point on the Concord River
below Concord at the Bedford-Concord town line, Ele-
vation 111.8 corresponding to a flow of 450 c. f. s. at
Lowell. (This curve also shows the elevation of water
surface after the proposed improvements in the river are
made.)

Flood Flows.
There are records of flood flows in excess of 1,000 c. f. s.

at Lowell for a period of thirty years. 1 The frequency
of these floods is as follows:

1 See Table IV in the Appendix.
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Table 11. Flood Flows on the Concord River as recorded at Lowell.

Peak Flow at Lowell Number of
(c- s.). Occurrences.

5,000 1 (1936)
4,200 1 (1902)

4.000- 1 (1938)

3.500- 3
3.000- 5
2.500- 8
2.000- 14
1.500- 41

Total 74

The maximum flood recorded was in 1936, probably
about 5,000 c. f. s. at Lowell. The average annual flood
is about 2,200 c. f. s. There is no reason to expect that
a considerably larger flood than that of 1936 might not
occur. The figure on Fig. 5 shows several charts of flood
levels at Concord. In general, it will be noted that the
total length from the time that a flood started until its
end was about fifty days.

The profile shown on Fig. 6 shows profiles of water
surface elevations of the Concord River with different
flows at the North Billerica dam. This is made up from
many measurements ofriver levels and covers six stages of
flow at North Billerica from the 1936 flood, 4,550 c. f. s.
to a low water flow of 200 c. f. s. (This chart also shows
corresponding profiles for the river after the proposed im-
provements have been made.)

River Bed.
This chart also shows the elevation of the bottom of

the river at present, taken from soundings made for this
report. The elevation of the meadows is also shown.
These meadow elevations are taken from the original
levels given on a profile of the river made in 1861. Pres-
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ent measurements are probably not as complete as those
which were shown as continuous from Billerica to Way-
land, but where the present elevation was measured at
various cross sections that were taken, the present eleva-
tions were close enough to the 1861 levels to lead to the
adoption of this profile as the present level of the meadows
along the river.

rl lie present elevations of the river bed are shown on
the profile. When these elevations are compared with
the profiles made before and after the dredging operations
of 1898, it shows that, except for a few places, notably
Barrett’s bar located about a mile below the junctions of
the Sudbury, Assabet and Concord, the bars have pretty
well filled in up to nearly their original levels. Starting
at the Farm bridge in Wayland the Sudbury River flows
through meadows with a comparatively shallow depth
down to Fairhaven Bay above Concord where there is a
section of deep water. The river becomes shallow again
at the turnpike bridge, Route 2, above Concord, and
thence to below Mill Brook, where there is a deeper sec-
tion. Several bars, but not so high, extend from Barrett’s
bar to the Concord-Bedford town line. Thence, with
the exception of a shallow place just above the River
Street bridge, Billerica, the channel is deep until the
Fordway bar at North Billerica.

Above Concord, except for the bars, the river channel
is adequate to handle the flow of the Sudbury River at
low water. At high water the banks are overflowed and
the cross-sectional area of the channel is thus greatly in-
creased. Through the town of Concord the channel is
crooked and obstructed by bars chiefly at the junction of
the Sudbury and Assabet rivers. Below Concord, down
to the Concord-Bedford town line, there are stretches of
river that are narrow and not very deep, with the banks
much obstructed by trees. This section has the effect of
retarding the flood flows, particularly on account of the
narrow channel, and also probably on account of over-
hanging trees preventing the river from securing an ade-
quate flood channel when it overflows the banks. This
condition is also affected by dikes, which are built along
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the wild life conservation area, that narrow up an other-
wise large flood flow area until they are overtopped at
really high flows.

Below the Concord-Bedford town line, the channel is
adequate both as regards depth, width and overflow flood
channel until the Fordway bar and bridge is reached. At
this point the river is shallow, and below the bridge flows
through a narrow crooked channel to the head of the
Talbot Mill pond, the total length of this restricted chan-
nel being about 1,400 feet. The dam and bar control the
level of the Concord and Sudbury rivers up to Wayland
at practically all stages.

Below the Talbot dam the river flows through meadows
with low banks to South Lowell, where there is located
the development of the Wamesit Power Company, which
supplies power to various mills located along a canal on
the left bank. The dam is very low, except at one or two
places where it is 6 feet high. Below the dam the river
falls rapidly so that the head obtained by the canal and
the river is about 22 feet. During low water, when there
is not sufficient hydro-electric power, the power required
by the mills is supplied by steam turbines (which provide
exhaust steam to the mills) or purchased from the Lowell
Electric Light Company.

Between the tailwater level of the Wamesit Power
Company and the next darn below there is a fall of about
8 feet, which at one time was developed by means of a
dam at Massic Falls. This dam is now abandoned.

The next dam is that of the Gilet Carbonizing Company,
formerly the Middlesex Company dam, which is about
9 feet high. The river drops below, giving a total height
of 12 feet. From the tailrace of this installation the river
flows 1,800 feet to the Merrimack at Lowell.

Proposed Improvements.

Talbot Mills Dam.

Fig. 7 shows the proposed changes in the Talbot Mills
dam. The present dam is a masonry structure about 140
feet long and 9 feet high with its crest at elevation of
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108.8. A low flashboard is permanently carried on the
crest, bringing its level up to 109.6. During flood levels
the water rises over this dam 3.4 feet at 3,000 c. f. s. up
to 4.4 feet at 4,550 c. f. s., the estimated 1936 flood.
There are two openings 4 feet by 4 feet in the left abut-
ment of the dam, but these are blocked up with no means
for opening them. On the left side of the river two canals
serve the Talbot Mills; the first one provides water for
two water wheels which use about 350 c. f. s.; the second
supplies water for process purposes. At low water there
is practically no water available for power. On the right-
hand end of the dam a short canal leads to the Faulkner
Mills. Water is used there for process purposes only.

It is proposed to remove the top portion of the present
dam and substitute a movable crest dam 4 feet high of
the Bascule type. This would be in two parts, each 63 feet
in length, with a central pier. The dam can be closed
down to whatever level is required to pass the flow over
it. At the lowest point its crest will be 4 feet lower than
the present flashboards. This will take floods up to 3,000
c. f. s. without raising the water above the present level
of the flashboards, elevation 109.6. During low water,
when the mill is using all the water in the river, the dam
will be raised to its full height. This dam will be auto-
matically operated by hydraulic pressure to maintain an
elevation of the water at practically a constant level of
the top to the present flashboards. Only a flood in excess
of the 3,000 c. f. s. flood will raise the water much over
this level. A flood similar to that of 1936 will be about
2 feet above this level.

Fig. 8 shows the channel of the river from the Talbot
Mills dam up to the Route 3 bridge 1.5 miles above.
It shows the shallow, narrow and somewhat crooked
river channel from 570 feet above the Fordway bridge
down to above the dam, and typical cross sections of this
channel, both in its present condition and as is proposed.
To improve it, it is planned to excavate a channel through

The Fordway Bar.
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this section of uniform cross section, 130 feet wide on
the bottom with sloped sides as shown on the cross
sections. It is necessary to obtain a larger channel cross
section at the Fordway bridge. It is proposed to lower
the river bed between piers protecting the sides and
bottom of the cut with stone paving.

The Wamesit Dam in Lowell is 3.2 miles below the
Talbot Mills dam. The lowering of the water levels in
the meadows of the Concord and Sudbury rivers will
increase the peak discharge of flood flows by possibly
up to 20 per cent, so that it is necessary to provide addi-
tional flood gates on spillways on the dams between
North Billerica and Lowell.

At the dam of the Wamesit Power Company it is
planned to install a movable crest dam 4 feet high similar
to that proposed at Billerica, except that there will only
be one section about 50 feet long. The river bed above
the dam is shallow, and it will be necessary to excavate
a channel through it to lead to this 50 feet of lowered
spillway.

A rise in water level below' the Wamesit Power Com-
pany tailrace 2,000 feet downstream from the mill above
the present flood levels will cause damage to the mill
operation as wr ell as reduce the power output of the w'heels.
This level should be maintained at its present height with
the expected new flood discharges. This will require
some work in the river channel between this dam and
the next dam below, probably in the neighborhood of
Massic Falls 3,400 feet downstream. Just what is needed
has not been studied, but an allowance has been made
for the cost which is believed to be sufficient to remedy
this condition.

The next dam below, that of the Gilet Carbonizing
Company, formerly the Middlesex Company’s dam,
apparently suffers little from flood flows in the Concord,
although it gets badly flooded at times of very high water
in the Merrimack. There are certain sluiceways in the

Dams and Channel in Lowell.



HOUSE — No. 2415. [Apr.26

present dam which have removable planks designed
to take care of flood water that have never been operated.
It is believed desirable, however, to provide for some
additional flood water capacity to take care of the possible
future larger floods in the Concord River. This would
take the form of a flood way next to the left-hand abut-
ment approximately 8 feet deep and 10 feet wide.

The river below Monument Street to the town line is
constricted by some bars in Concord, and in the lower
portion by a narrow channel overhung with trees which
interfere with the flooded area acting as a river channel,
and on the one side an embankment of the conservation
area which reduces the overflow channel for flood flows.
Throughout this stretch of river it is proposed to exca-
vate a channel 72 feet wide to the depth shown, and clean
up the trees that are now obstructing the channel. This
does not mean taking all the trees out, but cleaning out
enough so that the water can flow through them to
obtain a wider passage during flood flow. In Concord
Village it is proposed to improve the channel by exca-
vating the bars above, at and below the junction of the
Sudbury and Assabet rivers. Fig. 9 shows the location
of the proposed channel improvement.

There are many bridges in Concord. While those above
the mouth of the Assabet have adequate waterways,
some of them below on the Concord, particularly that of
Lowell Street, present restricted channels. When the
water level is lowered by the proposed improvements
downstream this channel will become further restricted
and will cause a slight rise in water surface at flood flows.
This structure is such that it is not suitable for excava-
tion under it. It is not proposed to change it in any way.
Rebuilding it would only reduce the water level above it
by a few inches.

Sudbury River Bars.
Removal of the bars in the Sudbury River above Con-

cord, as was done in 1898, would not affect the high water

Concord River Channel.
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levels. It would serve to lower the levels at low water
during dry weather periods, and the increased depth
would improve boating in the Sudbury River.

Surveys of the river, including cross sections of the
river channel, were made at North Billerica from the dam
to above the Fordway bar, and in Concord from the
Boston and Maine Railroad bridge down below Lowell
Street and at Monument Street. Additional river cross
sections were taken near the sewage treatment plant below
Concord and near Route 20 in Wayland on the Sudbury.
The cross-sectional areas of the openings under all bridges
from Route 20 at Wayland down to North Billerica were
also made. Soundings were taken for the length of the
whole river from Wayland to North Billerica, with the
exception of Fairhaven Bay, where the water is very
deep, giving a profile of the river bottom, Fig. 9.

All soundings at bridges and cross sections and for the
river profile were made as follows: Marks were set on
bridges giving the elevations of points from which meas-
urement to the water surface could be made directly, thus
giving the elevation of the water surface. For soundings
between bridges, the elevation of the water surface at the
bridges was measured and the level between, prorated
according to the distance between them, assuming that
the water level was a straight line. The river slopes are
so flat that this method is sufficiently accurate for the
purpose.

During the year 1950 the engineers of the Public Works
Department took several measurements of the water sur-
face at various bridges during times of various river flows
from 1,650 to 163 c. f. s. Several more such slope meas-
urements were made during this investigation, the flows
being determined from the U. S. G. S. gage at Lowell.

One of the factors complicating the study of this river
is the fact that the flow from the Sudbury at its junction
with the Assabet is very much modified by the large

Investigation.

Field Work.
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of river level versus river flow at the various bridges with
the improved channel were computed.

For low water flows (below 700 c. f. s. at North Bille-
rica) the storage effects were neglected and the elevations
plotted from the present and future rating curves, checked
by reference to corresponding flows in the routing com-
putations. The river slopes for very low flows may vary
considerably for a given river flow, depending on the con-
ditions of the river as affected by ice or weeds.

For the purposes of computing the flows and levels,
the river was divided into five stretches: (1) from the
Talbot dam at North Billerica to the Route 3 bridge, the
latter being the point at the downstream end of the stor-
age on the Concord River; (2) from the Route 3 bridge
to the Concord-Bedford town line, a stretch of river with
a fairly uniform and very flat slope at all stages, and large
storage areas; (3) from the Concord-Bedford town line
to the junction with the Assabet, covering a reach of
river with a poorer channel at present and consequently
a steeper slope; (4) from the junction to Route 2 bridge
in Concord; and (5) from the Route 2 bridge to the
Route 20 bridge in Wayland. For routing purposes the
work was simplified by the use of only two sections of
storage areas, the lower one on the Concord from
Route 3 in North Billerica to the junction with the
Assabet in Concord, and the other on the Sudbury from
the junction to the Route 20 bridge in Wayland.

Expected Results of Proposed Changes.

The results of the proposed improvements compared
to the present river conditions are shown and described
below. Ft is assumed that except for the proposed im-
provements the banks and channel of the river remain as
at present.

Water levels from North Billerica to Route 20 in Way-
land are shown on the profile on Fig. 6 for five river flows
at North Billerica ranging from 2,830 c. f. s. to 1,080
c. f. s. flood flows, and 410 to 200 c. f. s. low water flows.
The former represent large, average and small floods,
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respectively; the latter the flows which will just start
overflowing the meadows on the Concord and Sudbury
rivers, respectively.

The present conditions are shown with full lines and
labeled by letters, and the conditions after the proposed
improvements are shown by broken lines and identified
by the same letter. This profile also shows the elevation
of the soundings on the bottom of the river and the eleva-
tions of the meadowlands of both the Concord and the
Sudbury, and the general location of the channel improve-
ments. The water levels shown on the profile for the
three flood flows are the level of the maximum height at
each point. These results are also shown on the follow-
ing table;

Table 111. Reduction in Water Lev Due to Improvements

in North Billerica and Concord.

n,-- , Original xT North Concord, Concord, wFlow TSMI - Billerica, Concord- Junction Rniite 20R.verFlow North Billerica, Route 3 Bedford Sudbury hT® 2“
atmwol Bil|erica Talbot Highway Town and Annabels (c. f. 8.). IJam - Bridge. Line. Rivera. bridge.

3,100 2,830 3.7 3.2 1.3 1.1 0 6
2,250 2,050 2.7 2.5 1.6 1.4 0 9
1,180 1,080 1.5 2.0 1.4 1.6 0.5

450 410 0 1.2 1.1 1.1 10

220 200 0 0 6 0 8 0.9 0.5

Fig. 10, i.e., charts of river elevations and hydrographs
of river flow for the above three floods shows the difference
in water levels during such floods at Concord and at the
Concord-Bedford town line, and thus how much sooner
the water will drain off after a flood. The hydrographs
of flow show’ how much the flow at the peak of the flood
will be increased by the reduction of the storage on the
meadows due to the lowered elevation of the water sur-
face. The results shown may be summarized as follows:
The maximum flood water levels will be lowered in Con-
cord 13 inches to 19 inches and the flood water will drain
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off, generally something over two weeks earlier during
such floods.

These hydrographs at Billerica show how much the
peak flood flow will be increased in the river below the
dam, due to lowering the level of the water on the meadows
and thus reducing the amount of channel flood storage
available. As noted above, this is not as serious a matter
as was anticipated when the Sudbury River Commission
Report was written. No accurate computations were
then made. The present figures show increases of over
10 per cent.

Fig. 4 shows a hydrograph of the twelve months from
September 30, 1947, to October 1, 1948, which is very
close to a twelve-month period of an average river flow.
The bottom diagram shows the river flow at Lowell for
each day of this year; the upper diagram shows the
corresponding river heights taken from the Concord gage
for these flows, the solid line showing the river as it is at
present, and the line below it showing what may be ex-
pected with the proposed river improvements.

The elevations at which the water just starts to flow
over the meadowland on the Sudbury and Concord rivers,
respectively, are also shown. From this curve it will be
seen that in general the river levels are lowered at Concord
by up to 1.5 feet, and that the periods by which the
meadows are free of water are increased by nearly three
months on the Sudbury River and four months on the
Concord River. It is believed that two to three months
in the year can be counted upon as the decrease in time
that the meadows will be flooded.

The proposed improvements will not lower the water
levels during the low water flows in dry weather to any
great extent, but will give a deeper channel for boating in
the Concord River below the junction of the two rivers
at Concord.

The excavation of the bars in the Sudbury River above
Concord, as was done in 1898, is not included in the pro-
posed improvements. This would lower the water levels
in the Sudbury River above Concord to some extent, the
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amount depending on the river flow, the condition of the
channel, presence of weeds, etc. Six inches reduction of
level at Wayland may be taken as a general figure. The
depth of the river for boating would be improved.

The estimated cost of the work is as follows
1. Excavation of the Fordway bar at North Billerica . $282,000 00
2. Movable crest dam at the Talbot Mills, North Billerica 97,680 00
3. Work in Lowell:

Flood gate, Wamesit Power Company $46,626 00
River channel improvement . . 22,992 00
Flood gate, Gilet Carbonizing Com-

pany 25,000 00
94,618 00

4. Improvement of river channel in Concord . . . 93,600 00

Total 5567.59 S 00
Excavation of bars in the Sudbury River above Concord $39,600 00

The details of these estimates are in the Appendix.
The prices used are present-day prices which are approxi-
mately two and one fourth times what they would have
been in 1945 just after the war.

The work of excavation of the Ford way bar at North
Billerica is shown on Fig. 7. The estimates assume that
50 per cent of the excavation below the highway bridge
will be ledge or its equivalent. No borings have been
taken. The country is very uneven and to determine
accurately how much material would be classed as ledge
would be very expensive; 60 per cent of the material is
located below present low water level. In doing the work
it is proposed that the gates in the North Billerica dam
should be opened so that the river will be drawn down as
much as possible. This will necessitate pumping water
from below the dam to supply the process water of the
Talbot and Faulkner Mills, or piping it down river from
above the work. An allowance has been made for this in

Cost Estimates.

1. Excavation of the Fordway Bar.
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the estimate. Disposal of the material may be in the
low swampy areas east of the right river bank. Some
care will have to be taken in blasting any rock on account
of houses which are located not over 100 feet from the
left bank of the river. The channels under the bridge
are to be lined with stone paving 1.5 feet thick.

It is also proposed that the reconstruction of the Talbot
Mills dam be carried on with the water drawn down while
the work of removing the Fordway bar is proceeding. A
general plan of the work is shown on Fig. 8. The masonry
dam and filling will be removed and a new dam of the
Bascule or similar type erected on the base of the old
dam.

3. Work in Lowell.
The work at Lowell in the river below North Billerica

is divided into three parts.
1. The construction of a 50-foot section of movable

dam at the Wamesit Power Company, and a channel 50
feet wide and about 120 feet long, can be done at low water
without affecting the operation of the power plant. The
river is shallow', and a small cofferdam will serve to keep
the work of excavation and the dam dry during construc-
tion.

2. At the Gilet Carbonizing Company it is planned to
install a section of dam with a movable crest 10 feet wide
and 8 feet high. It is proposed to do this without drawing
the water by a temporary dam requiring a short cofferdam.

3. The work of removing some restricted places in the
river will have to be done during low water flows. There
is not a large quantity of material that need be excavated,
but its removal will be expensive on account of its location
in the city. No detailed estimate has been made of this.

The estimated cost of this wr ork assumes that it will
be done at low water by equipment operating from the

2. Dam at Talbot Mills.

4. Channel Improvement in Concord.



HOUSE —No. 2415.1951.] 35

bank, and that the material will be disposed of in such a
way that the flood channel adjoining the river will not be
obstructed. Some of this material may require trucking.
The estimated cost has been based on the assumption that
there is no difficult material to remove. In 1898 the bars
were dredged in the Sudbury and Concord rivers. In the
Concord a channel 30 feet wide was dug compared to the
72 feet figured for this work. On the Sudbury River it
was 20 feet wide. The cost of this work in 1898 was
48 cents per cubic yard. A figure of $1.50 per cubic yard
for 52,000 cubic yards has been estimated for this work.

The estimate of removing the bars in the Sudbury
River above Concord to improve the low water condition
is based on excavating 22,000 cubic yards at $1.50 per
cubic yard.

Real Estate Damages.

There will be certain real estate damages involved in
this project, as follows:

The process wrater at the Talbot and Faulkner Mills
will not be interfered with. After the construction of the
new dam there will, however, be a reduction in water
pcwer at the Talbot Mills. During high water the water
level will be maintained at approximately the elevation
of the crest of the dam, whereas at present it rises during
flood stages, giving a higher headwater level on the water
wheels at such times and consequently higher head.
The reduction in power due to this reduction in head will
amount to about 67,000 kilowatt-hours in the average
year, worth approximately $l,OOO. In addition to this
there 'will be some loss of power due to the fact that the
water is drawn off the meadows earlier in the year, thus
increasing the length of the low water period. This has
not been estimated in detail, but it will probably amount
to a comparatively small amount.

Removal of Bars in the Sudbury River above Concord.

Talbot Mills, North Billerica.
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While there will be these losses of head at the Talbot
dam during high water, the conditions at low water
will probably be improved. The Talbot Mills pond is
small, and at the present time it is found necessary during
such times to draw the water during operating hours as
much as a foot on the dam. With the removal of the
Fordway bar the volume of pondage upstream will be
increased to a great extent, as the water level fixed by
the dam will extend far upstream and a draft of the
water at the dam will draw on a very large area extending
up to Concord, as compared with the existing small mill
pond between the dam and the Fordway bar. This will
mean better water conditions. Another possible ad-
vantage to the Talbot Mills and also to the Wamesit
Power Company downstream will be the possibility of
sluicing off duckweed which is now a great nuisance, by
lowering the crest of the movable dam. A suitable boom
would confine this duckweed to a portion of the dam
which could be lowered a few inches whenever the ac-
cumulation of it became too great.

It is proposed that the State take over the ownership
of the Talbot Mills dam. The question of the payment
for this and for the power losses are questions for negoti-
ation with the mill. No figure of damage has been set.
The present cost of reproduction of the dam, including
portions of the abutment walls next to the dam on each
side, is estimated to be $54,000, and its present value
about $43,000.

The measures taken to prevent any increase of flood
levels at this dam will result in no damage in that respect.
The company will, however, be under some expense to
operate and maintain the flood gate. The element of
damage, due to a reduction in the amount of power
output due to a small lengthening of the low water period
by draining the marshes earlier, will affect also this water
power.

The Wamesit Power Company now has a water wheel

Wamesit Power Company, Lowell.
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installation of about 350 kilowatts at 22-foot head using
about 325 c. f. s. The company has plans for installation
of a new and much larger hydro-electric plant. Any
reduction in hydro-electric power means an additional
generation of steam power or the purchase of electric
power from the Lowell Electric Light Company. No
attempt has been made to estimate the average cost of
such powTer; it may be about 1.5 cents per kilowatt-hour.

This company has a water wheel installation of 180
kilowatts at 13-foot head using about 250 c. f. s. The
power is used twenty-four hours a day except week ends.
This company buys the extra power that it needs from
the Lowell Industrial Company at an average cost of
about 2.0 cents per kilowatt-hour.

This company may have some small additional costs
due to the operation and maintenance of the flood gate to
be provided for the new flood conditions. It will also
suffer a small diminution of power as described above, due
to shortening the high water period.

The power damages at these two mills, like those at the
Talbot Mill, require further definition and will be subject
to negotiation with the owners. It is recommended that
the possible loss in power due to lengthening the low
water period at all three mills be compensated for by im-
proving the low water flow by drawing water during such
periods from the Metropolitan District Commission’s
Sudbury and Lake Cochituate reservoirs.

In the report of the Sudbury Valley Commission,
House Document No. 2351, March, 1950, there is shown
a chart of how much the low water flow of the Concord
River could be increased by drawing from the Sudbury
and Cochituate reservoirs during the summer months.
That report recommended that the low water flow of the
river be increased in this manner. It is also here recom-
mended that this be done, so that this increase in low
water flow can be used as compensation to the three mills
involved for their losses of water power due to removing

Gilet Carbonizing Company, Lowell.
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the storage from the Concord and Sudbury meadows
earlier in the year. A reasonable draft from these reser-
voirs would probably be sufficient to compensate the mills
for their power loss, except probably that at the Talbot
Mill for its loss of water level due to reduction of head at
times of high water. The total power loss of the Wamesit
and Gilet companies could be compensated for in this way.
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Table IV. Concord River Floods at Lowell.
[Records from U. S. Geological Survey: 1901-1915, WaterSupply Paper No. 415; 1936-1950,

Annual Water Supply Papers.]

Peak Flow
Date. (o. f. s.

Peak Flow
Date. (c. f. s.

Year, Year,

Mar. 14 1,709 1915
Apr. 10 3,062

Jan. 21 1,482
Feb. 20 1,375
Aug. 10 1,197

Mar. 21 s,ooo=*=

1901

Jan. 1 1,8681902
Jan. 27 1.028 1936
Mar. 3 4,148
Dec. 23 1,204 | 1937 Jan. 26-28 1,400

Mar. 22-23 1,500
Apr. 30 1,550
Dec. 9-10 1,470

Feb. 8 1,331
Mar. 27 1,837

1903

June 25 2,521
1938 Jan. 29 2,110

July 2-3 1,130
July 29 3.790
Sept. 24 3,150
Dec. 12 1,700

Mar. 12 1,362
Mar. 28 1.490

1904

May 2 2,861

Jan. 11 1,0821905
Mar. 29 2,027 1939
Sept. 7 1.266

Apr. 4 2,380

Apr. 4 2,570
Sept. 7 1.266

1940 . . . Apr. 4 2,570
Mar. 7 1,513
Apr. 2 1,746 1941 . . . Feb. 12 1,180
June 1 1,285 Mar. 31 1,120

Jan. 5 1.481 1942 . . Mar. 21 2,320
Mar. 20 1,358 Dec. 6-7 1,400
Nov. 12 1,261
Nov. 29 1,125 1943 . . . Jan. 3-4 1,300
Dec. 14 1,010 Feb. 26 1,360

Mar. 22 2,020
Jan. 15 1,479 May 24-25 1.400
Feb. 17 1,291
Mar. 23 1,319 1944 Mar. 28-29 1,240

Apr. 29 1,330
Feb. 27 1,809
Mar. 31 1,143 194° • Mar. 8 2,320
May 3 1,215 May 15 1,240

Dec. 11 1.570
Jan. 26 1,420 <a.» y ,
Mar 4 2 577 *946 . . Jan. 12 1,740Mar. 4 Mar. n 2,600

June 6 1,260None

T? K Ofl 1 9A7 1947 • • • Mar- 8 i.eeoFeb. 28 1,20/ Mav 7 1 260Mar. 18 2.399 y ’ W

1948 . . . Mar. 24 3,200
Mar. 31 1,603 June 13-14 1,210

Feb. 2 1,334 1949 . . . Feb. 27 1,240
Mar. 5 2,411
Apr. 10 1,390 1950 . . . Mar. 29 1,650

1906

1907

1908

1909

1910

1911

1912

1913

Excavation of channel 130 feet wide through the Ford-
way bar, excavation of bars between Fordway bar and the

Appendix.

CONCORD RIVER FLOOD RECORD.
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Route 3 bridge, and removal of pier and abutments of the
old bridge below the Route 3 bridge. Total length of
excavation, 1,400 feet.
Excavation:

Dry 8,000 cubic yards at $5 . . . . $40,000
Wet 12,000 cubic yards at $l2 . 144,000

■ $184,000
Fordway Bridge:

Excavation 1,000 cubic yards at $l5 . . $15,000
Paving 500 cubic yards at $lO . . 5,000

20,000
Channel up river;

Excavation 2,000 cubic yards at $3 . . $6,000 6,000

Removing old bridge:
Excavation 2,000 cubic yards at $7 . . $14,000
Relaying pipe—l,loo feet at $lO . . . 11,000

25,000

Total $235,000
Engineering, contingencies and overhead, 20 per cent . . 47,000

$282,000

2. Talbot Dam at North Billerica.
Install a removable crest dam at the Talbot dam in

North Billerica. Equip two present gate openings with
gates and hoists.
Excavation:

Earth 600 cubic yards at $4 . . . . $2,400
Old dam 200 cubic yards at $lO . . . 2,000

Cofferdam and handling water;
Cofferdam 200 cubic yards at $2O . . . 4,000
Pumping 30 days at $75 2,250

Concrete:
Dam 300 cubic yards at $35

.... 10,500
Control houses —110 cubic yards at $45 . . 4,950

Gatehouses 2 at $750 1,500
Bascule dam - 420 square feet at $lOO . . 42,000

Erecting 5,000
New waste gates and hoists —2 at $9OO . . 1,800

576,400
Water and power supply for mills 5,000

$81,400
Engineering, overhead and contingencies, 20 per cent . 16,280

$97,680
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Wamesit Power Company dam:
Channel excavation 600 cubic yards at $lO . $6,000
Cofferdam 30 cubic yards at $2O 600
Pumping 1,000
Dam excavation 50 cubic yards at $l5

.... 750
Concrete:

Dam and abutment —63 cubic yards at $35 . . 2,205
Control section —6O cubic yards at $45

.... 2,700
Gatehouse 600
Bascule dam:

Dam $22,000
Erecting 3,000

25,000

Total $38,855
Engineering, overhead and contingencies, 20 per cent . 7,771

$46,626

Gilet dam:
Excavation 15 cubic yards at $2O
Cofferdam

$3OO
3,000

Concrete:
Sill 10 cubic vards at $35 $350

3,600Control House 80 cubic yards at $45
Abutment 18 cubic yards at $45 810

4,760
$9,600

1,500
Bascule dam

Erecting ,
11,100

19,160
3,832

Total
Engineering, overhead and contini ;encies, 20 per cent

Excavate channel 50 feet wide and 120 feet long in
river above dam. Construct movable crest dam 50 feet
long and 4 feet high.

Construct a removable dam 10 feet wide and 8 feet high
next to the right-hand abutment of the dam.

3. Work in Lowell.

122,992

Improve channel for flood flows between Wamesit Power
Company and Gilet dam $25,000
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Excavation of channel 72 feet wide and to average
elevation of 103.0 from the bar at the mouth of the
Assabet River in Concord to 1,000 feet upstream from
the Concord-Bedford town line. Total length of exca-
vation, 11,000 feet.
Excavation 52,000 cubic yards at $1.50 $78,000
Engineering, overhead and contingencies, 20 per cent 15,600

Total $93,600

Removal of Bars in the Sudbury River above Concord.
Excavation of a channel 20 feet wide to provide a depth

of 5 feet at low water for a total length of 24,000 feet.
Excavation 22,000 cubic yards at $1.50 $33,000
Engineering, overhead and contingencies, 20 per cent 6,600

Total $39,600

4. Improvement of River Channel in Concord.






