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SPECIAL REPORT OF THE DEPARTMENT OF
PUBLIC WORKS RELATIVE TO THE DRAINAGE
OF SWAMP LANDS IN THE TOWN OF WIL-
MINGTON AND FOR SUCH OTHER IMPROVE-
MENTS IN THE IPSWICH RIVER AS MAY BE
NECESSARY THEREFOR.

Department of Public Works,
100 Nashua Street, Boston 14, November 29, 1954.

To the Honorable Senate and House of Representatives of the Commonwealth
of Massachusetts.

In accordance with the provisions of chapter 56, Resolves
of 1953, the Department of Public Works submits its
report on its study and investigation of the Ipswich River
to determine the necessary improvements of said river for
the purpose of draining the swamp areas of Wilmington,
and to determine the effects of such drainage on lands and
structures in all towns on said river.

Chapter 56 of the Resolves of 1953 reads as follows:

CJje Commontoealtf) of Massachusetts

Resolved, That the department of public works is hereby authorized
and directed to make a study and investigation of the Ipswich river, and
to determine particularly the necessary improvements of said river for
the purpose of draining the swamp areas in the town of Wilmington.
The department shall make such surveys and studies as it deems neces-
sary for said purpose, and investigate the effects of such river improve-
ments upon structures, including dams and bridges and on swamp lands
and on the river channel. Said study and investigation shall be made in
any or all of the towns through which the river flows. The department
shall consult with the department of public health in regard to the effect
which any proposed work on this stream may have on any sources of
water supply within the watershed. The department shall report to the
general court the results of its study and investigation, and its recom-
mendations, if any, together with drafts of legislation necessary to carry
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such recommendations into effect, by filing the same with the clerk of the
house of representatives on or before the first Wednesday of December,
nineteen hundred and fifty-four. For the purpose of carrying out the
provisions of this resolve, said department may expend such sums as
may be appropriated therefor.

House, No. 2206 for the year 1953, “Special Report of
the Department of Public Works and the State Reclamation
Board oil its Joint Investigation and Survey relative to the
Reclamation of Swamp Lands in the Town of Wilmington”,
contained proposed legislation to authorize the present
study. This was deemed necessary by the Joint Board to
determine the effects of changes in the river flow resulting
from the drainage of 4.3 square miles of swamp land in
Wilmington, and as the channels necessary to drain Wil-
mington would extend into Reading and North Reading,
1.4 additional square miles of swamp land adjacent to the
Ipswich River and Martins Brook in the latter two towns
would be drained. Furthermore, there are approximately
1.5 square miles of near-by swamp that would probably be
partially drained.

A total of $20,000 was appropriated for this study. A
contract was entered into with a private engineering firm
to obtain necessary survey data and plotting services. Plans
and profiles of the river in its existing condition were pre-
pared and are on file at the office of the Department of
Public Works, Division of Waterways, 100 Nashua Street,
Boston. The data obtained from these surveys together
with stream gaging records and other available data were
used to design adequate channels and to determine the
effects of the proposed channel improvements on other
reaches of the river.

The design figure used is for land drainage only, and the
channels would not have sufficient capacity for the large
floods that could occur. The swamps during a larger flood
would be flooded temporarily, but would soon drain off.
A more detailed report of the design criteria may be found
in the appended engineers’ report.

To drain the swamps of Wilmington, other than the work

■1 pproved June 22, 1933.



1955.] HOUSE —No. 2391. 3

outlined in House, No. 2206 for the year 1953, would require
about 12 miles of channel work and the reconstruction of
8 bridges plus work on 4 other bridges and 6 culverts. An
automatic bascule gate should be installed on the B. B.
Chemical Company dam in South Middleton.

The estimated cost of the channel work is about $396,000,
including 20 per cent engineering and contingencies. The
construction of new bridges is about $240,000, the work on
existing bridges and culverts is about $25,000, and in-
stallation of a bascule flood gate is $25,000. The total cost
would be about $620,000.

The proposed work is shown in more detail in the ap-
pended engineers’ report.

The proposed channel improvements in Wilmington,
Reading and North Reading will cause the run-off from any
given storm to occur during a shorter period of time and thus
increase the peak rate of discharge. It was found, however,
that this increase would cause no significant damage to
structures and lands downstream from North Reading, with
the exception of the B. B. Chemical Company dam at
South Middleton. It is proposed to install an automatic
flood gate on this dam. Any minor trouble spots that may
reveal themselves after the project is undertaken could be
corrected as found necessary.

The Department of Public Health has been consulted
regarding the effects of the proposed work on the water
supplies of the various towns that have sources of water
supply within the water shed. It is believed that the effects,
although impossible to measure, would be insignificant to
the cities and towns that take water directly from the river.
Reduction of the water levels in the swamp areas connected
with the Wilmington water supply will probably reduce the
amount of water available during dry periods. Steps have
already been taken to augment the Wilmington water
supply.

One method of undertaking this work is under the pro-
visions of chapter 91 of the General Laws, as amended by
chapter 516, Acts of 1950, and chapter 524, Acts of 1950,
under which the Department of Public Works, subject to
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appropriations, can undertake stream improvements on a
co-operative basis with the towns.

One of the alternatives in the drainage or reclamation of
lands is provided in General Laws, chapter 252. This sets
up the State Reclamation Board and authorizes it to in-
vestigate the utilizing of wet lands, meadows, swamps,
marshes and beaches to ascertain what lands may be ad-
vantageously drained for agricultural, industrial or other
purposes, or for the protection of the public health. A town
may be a party to such a project. Upon petition to the
Board and a hearing, the Board may set up a reclamation
district and appoint commissioners to carry out the work.
The cost of the work is borne by the persons benefited. This
act was used, as an example, in the formation of the Belle
Isle Reclamation District which ultimately resulted in the
development of Suffolk Downs. Methods of procedure are
thoroughly spelled out in said chapter 252.

As most of the proposed work can be done under existing
laws, no special legislation is recommended.

Respectfully submitted

DEPARTMENT OF PUBLIC WORKS.

John A. Yolpe
Commissioner of Public Works.

Lewis J. Fritz,
Associate Commissioner.

Rodolphe G. Bessette,
Director, Division of Waterways.
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From: Robert B. MacK District Waterways Engin
Commissioner.Attc

t of Public Works, D

In order to obtain data necessary for this study the
Department entered into a contract with a private engineer-
ing firm to make surveys, obtain water levels for various river
flows, and to plot the data obtained. A plan of the river at
a scale of 400 feet to the inch Avas prepared and a profile
showing the river bottom at all bridges and other selected
locations was plotted. The water levels at the bridges were
plotted on the profile for various discharges of the stream.
Cross-sections were taken at representative reaches of the
stream. These plans, profiles and cross-sections are on file
at the office of the Department of Public Works, Division
of Waterways, 100 Nashua Street, Boston.

The U. S. Geological Survey in co-operation with the
Department of Public Works, maintains two stream gaging
stations on the IpsAA'ich River, one near Boston Street in
South Middleton, with a drainage area of 43.3 square miles,
and one near the Willowdale dam in Ipswich, with a drain-
age area of 124 square miles. The records from these
gaging stations were of great value during this study.

Under the existing conditions the channels of the Ipswich
River and Martins Brook (a tributary which drains swamps
in the northeasterly part of Wilmington) meander through
swamp lands in Wilmington, Reading and North Reading.
There are intermittent reaches where the Ipswich River
flows in a well-defined channel with no swamps bordering
the stream. The stream banks and bordering swamps
generally have a heavy growth of trees and brush which
seriously impedes flood Aoavs.

Appendix A

ENGINEERS’ REPORT.
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In the swamp areas of Wilmington, Reading and North
Reading the streams overflow their banks when the dis-
charge at the South Middleton stream gaging station ex-
ceeds a discharge of approximately 125 cubic feet per
second. During the period between June, 1938, and Septem-
ber, 1952, the swamps were flooded seven weeks per year on
the average. The period that these swamps have been
flooded has varied from two weeks in dry years to fifteen
weeks in wet years. The peak flow since the South Middle-
ton gaging station was established (June, 1938) was 646
cubic feet per second on March 21, 1948. The median yearly
peak flow between June, 1938, and September, 1954, is
approximately 350 cubic feet per second.

A minor flood computed by the Kinnison-Colby formula
is 1,100 cubic feet per second, and for the purpose of design
one half of this computed discharge was used for the main
outlet channel in North Reading and a discharge computed
separately for the tributary streams. It is pointed out that
this design figure will provide adequate land drainage
channels which will not, however, handle large flood dis-
charges. The swamps would occasionally be flooded, but
the flooding would be of short duration.

Work Recommended.

In order to adequately drain the swamps of Wilmington
which lie on the Ipswich River, Lubber Brook and Maple
Meadow Brook, the required channel work should begin
in the vicinity of Washington Street in the town of North
Reading and extend into Wilmington.

From Washington Street to the junction of Martins Brook
near Chestnut Street, a new channel for the Ipswich River,
having a bottom width of 40 feet and a depth of 5 feet,
would be required. In this reach of the river new bridges
would be required at Haverhill Street, Central Street and
Chestnut Street because the proposed river bed will be
below the bottom of the abutments and it is not considered
feasible to under pin these abutments.

From the junction of Martins Brook in North Reading to
the junction of Lubber Brook near Woburn Street in Wil-
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mington, a channel for the Ipswich River, having a bottom
width of 35 feet and a depth of 5 feet, would be required.
A new bridge would be required at Mill Street in the towns
of Reading and North Reading. A new bridge will be
necessary at Woburn Street in the town of Wilmington

A new channel for the Ipswich River from Lubber Brook
to Maple Meadow Brook, having a bottom width of 35 feet
and a depth of 5 feet, will be required.

A new channel for Lubber Brook from the Ipswich River
upstream to the Boston & Maine Railroad (at a point
southerly from Salem Street), having a bottom width of
15 feet and a depth of 4 feet, will be required.

Maple Meadow Brook from the Ipswich River to the
Boston & Maine Railroad southerly from South Main
Street in Wilmington will require a channel having a bottom
width of 15 feet and a depth of 5 feet.

Martins Brook from its junction with the Ipswich River
in North Reading to Salem Street in Wilmington will re-
quire a channel having a bottom width of 35 feet and a
depth of 4 feet.

Other minor ditches may be required to drain some of the
swamp lands distant from the main channels. It is probable
that a new bridge will be necessary at Salem Street, Wil-
mington, and new culverts at Concord Street and Wildwood
Street.

The approximate estimate of cost of this work is as
follows:

Channel Work;
Ipswich River . . . $175,000 00
Maple Meadow Brook 25,000 00
Lubber Brook 40,000 00
Martins Brook 90,000 00

1330.000 00
Engineering and contingencies 20 per cent . . 66,000 00

1396.000 00
Bridges $200,000 00

Engineering and contingencies 20 per cent . , 40,000 00

$240,000 00
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Effect op Proposed Work.
From an examination of hydrographs with discharges

from 250 to 300 cubic feet per second under existing condi-
tions, it is estimated that, after the channel improvements
are completed, the same flood would produce discharges of
approximately 500 c.f.s. to 600 c.f.s. It is apparent that for
discharges greater than 550 c.f.s. (the design capacity of the
proposed channel below the junction of Martins Brook)
flood water would again begin to store on the swamps.
Although all discharges in the new channels would be
greater than under existing conditions, the greatest increase
would occur for approximately the annual flood. For large
floods the new channels would not have much effect. These
estimates disregard the storage in the new channels which
cancels part of the loss of swamp storage.

The various discharges at the gaging stations, adjusted
for drainage area, were compared with the water heights at
the various cross-sections taken at representative reaches of
the Ipswich River, and a relationship between discharge and
stage established. The estimated increased flow was then
examined for the various reaches to determine the additional
flooding.

The reach where the most additional flooding would occur
is from Washington Street downstream to the B. B. Chemical
Company dam. This should be corrected by installing an
automatic bascule flood gate on the existing dam to provide
for more free board during large floods, and to prevent the
possible annual occurrence of higher water than has been
the case in the past. This additional flooding caused by the
new channels would rarely exceed the levels to which the
river has risen periodically, but as it may be objectionable
to property owners we have recommended the flood gate.

It is pointed out that the local people appear to be of the
opinion that this dam backs water into Wilmington. This
is not the case, as the back water from the dam does not
reach the Washington Street bridge in North Reading.

As the flood wave proceeds downstream the additional
discharge will be reduced by storage on each swamp, and the
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effect at Ipswich would be insignificant. The additional
flooding of lands would probably not exceed flood levels
which have occurred every four to five years. For floods
larger than those occurring every four to five years the in-
crease in levels would be insignificant.

All bridges downstream from Washington Street in North
Reading, although not necessarily adequate to pass large
floods, would not be affected by the proposed work.

It is pointed out that some minor corrections in the chan-
nel downstream from North Reading may be found to be
necessary after the swamps of Wilmington have been drained.

Conclusion.
The swamp lands of Wilmington and part of the swamp

lands of Reading and North Reading can be adequately
drained by excavation of proper channels and the recon-
struction of certain bridges.








