
SENATE No. 560

SPECIAL REPORT OF THE DEPARTMENT OF PUBLIC
WORKS ON ITS INVESTIGATION AND STUDY RELA-
TIVE TO CERTAIN STREAM IMPROVEMENTS IN THE
CITIES OF HOLYOKE, WESTFIELD AND NEWBURY-
PORT AND IN THE TOWNS OF NEWBURY, ROCK-
LAND AND HANOVER.

Department of Public Works
100 Nashua Street, Boston 44, December 31, 1957

To the Honorable Senate and the House of Representatives of Massachusetts in General
Court Assembled

In accordance with the provisions of chapter 103, Resolves of
1957, the Department of Public Works submits its reports on the
several investigations and studies stipulated in the resolve. In this
report each subject or House document is treated separately, and
the reports on the same are incorporated in the several attached
appendices.

Chapter 103, Resolves of 1957, reads as follow

Ci)t CommonUiealtf) of spassacfnisetts

Resolved, That the director of the division of waterways in the department of
public works is hereby authorized and directed to study and investigate that area
in the city of Holyoke in and around Community Field where in recent years
considerable damage has resulted from heavy rains, for the purpose of taking
such measures as may be necessary to protect the inhabitants thereof, and their
property. Said director shall include in the investigation and study the subject
matter of current house document numbered 1148, authorizing and directing the
department of public works to dredge across the Little river, so called, between
the city of Newburyport and the town of Newbury; of current house document
numbered 2036, authorizing and directing the department of public works to
dredge part of the Westfield river; of current house document numbered 2039,
authorizing and directing the department of public works to survey, straighten
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and make wider and deeper a certain waterway in the towns of Rockland and
Hanover. Said director shall report to the general court the results of his study
and investigation and his recommendations, if any, together with drafts of legisla-
tion necessary to carry said recommendations into effect, by filing the same with
the clerk of the senate not later than the first Wednesday in January, nineteen
hundred and fifty-eight.

No funds were appropriated for the purposes of this resolve.
Appendix A of this report contains the findings and recom-

mendations of the Department’s study and investigation of the
Community Field area in the city of Holyoke, where considerable
damage has occurred in recent years as a result of heavy rains.

Appendix B of this report contains the Department’s findings
relative to the subject matter of House Document No. 1148 for the
year 1957 which concerns the dredging of the Little River, so called,
in the city of Newburyport and the town of Newbury.

Appendix C of this report contains the Department’s findings
relative to House Document No. 2036 for the year 1957, which con-
cerns dredging of part of the Westfield River in the city of West-
field.

Appendix D of this report contains the Department’s findings
relative to House Document No. 2039 for the year 1957 which con-
cerns stream improvements on the French Stream and Drinkwater
River in the towns of Rockland and Hanover from Studley Pond in
Rockland to Forge Pond in the town of Hanover.

Such legislation as is necessary to carry the Department’s recom-
mendations into effect is contained in the attached appendices.

Respectfully submitted,

DEPARTMENT OF PUBLIC WORKS,

A. N. DiNATALE
Commissioner of Public Works.

FRED B. DOLE.
LEWIS J. FRITZ,

1ssociate Commissioners.

Approval recommended;

RODOLPHE G. BESSETTE,
Director, Division of ITaterways.
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Chapter 103 of the Acts and Resolves of 1957 authorizes the De-
partment of Public Works to make a studjr and investigation in
and around Community Field in Holyoke. This resolve reads in
part as follows;

Resolve providing for a study and investigation by the division of water-
ways IN THE DEPARTMENT OF PUBLIC WORKS OF CERTAIN PROJECTS WITHIN

THE COMMONWEALTH.

Resolved, That the director of the division of waterways in the department of
public works is hereby authorized and directed to study and investigate that area
in the city of Holyoke in and around Community Field where in recent years
considerable damage has resulted from heavy rains, for the purpose of taking such
measures as may be necessary to protect the inhabitants thereof, and their property.

The report of this investigation and study of this area is as fol-
lows :

The area described is at the upper end of Day Brook, with a
drainage area at Hicks Avenue of about 300 acres, of which about
200 acres are tributary from the south and 100 from the north.

This area is drained by a pipe running down Hicks Avenue to
Beech Street; thence along Hillside Avenue to Winthrop; down
Winthrop to Northampton Street; and along Northampton Street
to Cherry Street, and thence by the main Day Brook sewer system
to the Connecticut River. Prior to the 1955 flood, the upper sec-
tion along Hicks Avenue consisted of a 42-inch segment block pipe
from Day Brook inlet to a point about 100 feet from Hillside
Avenue, thence by an open channel, 110 feet long, across private
property, to the 51-inch segment block pipe in Hillside Avenue.
During the 1955 flood this system was not sufficient to take the
flood run-off water which overflowed the open channel doing con-
siderable damage in the Hillside Avenue area.

Since 1955 the following improvements have been made in this
area: —-

The 42-inch pipe in Hicks Avenue was extended about 20 feet
upstream with a 48-inch pipe, at the head of which an entrance head-
wall was constructed with a trash-rack. On the north and south
sides of this inlet an embankment, with a total length of about
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490 feet, was constructed along the brook. The channels of both
the north and south branches of the brook were changed to come
to this new entrance. Just over the pipe entrance, an overflow
spillway, 20 feet long, leading to the paved surface of Hicks Avenue,
was constructed, the concrete wingwalls of the embankment pro-
viding the abutment to this spillway. The crest level of the over-
flow, elevation 302.0 is 2 feet below the top of the embankment and
3.2 feet above the top of the 48-inch pipe. The open channel above
the comer of Hicks and Hillside avenues was replaced by a 48-inch |

reinforced concrete pipe leading to a new manhole in Hillside Avenue
and connected with the 51-inch segment block drain in that street.
This work was completed in 1957 at a construction cost of $16,678,
plus engineering and incidental costs.

The capacity of the drain down Hicks Avenue, which has a steep
pitch, is about 126 cubic feet per second (c.f.s.) with the water
level at the crest of the spillway, and about 140 c.f.s. with the water
level 1.0 feet above the spillway level. The 51-inch drain in Hill-
side Avenue, leading down to the corner of Northampton and
Cherry streets, has a much flatter slope and a capacity of about
140 c.f.s. This pipe also takes other drainage from the north. With
these flow’s there may be some overflow from the manhole at the
junction of the two drains.

At Cherry and Northampton streets the drain empties into the
main Day Brook sew7 er system, leading to the Connecticut River.
This system not only takes wrater from the drain in Northampton
Street, but also the drainage from the north, coming down Cherry
Street. No detailed study of this main drain was made. Approxi-
mate figures indicate that the upper part of it down to Elnnvood
Park Road has a capacity of about 150 c.f.s. It also picks up addi-
tional drainage in this distance.

Enlargement of the 51-inch drain from Hicks Avenue to the
corner of Cherry and Northampton streets does not seem justified
unless the Day Brook sewer is also enlarged, since the latter will
not take any more flow 7 than the present 51-inch pipe can now de-
liver. The Hicks Avenue drain, as now constructed with embank-
ments, new headworks, and the closed pipe instead of the open
channel, together wdth the overflow spillway, appears to be a satis-
factory solution for the local flood flow of Day Brook at this point,
consistent with the other drains in the system.
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The branch of Day Brook that comes from the north flows down
a steep pitch from the Community Field Park. The channel here
is over a rocky ledge, and at times of flood the brook is not confined
to the channel leading to the Hicks Avenue drains, but overflows
into the streets. This portion of the brook should be improved, as
follows;

The brook should be channeled down the steep ledge. This
should be accomplished by excavation of the ledge and the construc-
tion of a dike along the left bank down to the bottom of the fall.
The channel of the brook should be improved to the northern end
of the dike at Hicks Avenue. It is recommended that this channel
provide for a larger flood, say 80 c.f.s., from this one third of the
area. This is shown on the attached plan. It is estimated that this
work would cost about $6OOO.

With these improvements made, the Day Brook drain in Hicks
Avenue, without overflowing the spillway into Hicks Avenue, will
have a capacity of 126 c.f.s. With water 1 foot deep on the Hicks
Avenue spillway, this pipe will take about 140 c.f.s. The spillway
and street will take 50 c.f.s. so that the total flow under these con-
ditions will be 190 c.f.s. The 51-inch drain below this to the corner
of Northampton and Cherry streets has a capacity probably not
over 140 c.f.s.

A flow of 126 c.f.s., the capacity of the Hicks Avenue pipe without
overflow at the spillway, might result from a storm of 1.6 inches per
hour, which may be assumed to have a frequency of occurrence of
once in five years. A flow of 190 c.f.s. might be expected from a
storm of 2.5 inches per hour, which may be assumed to have a fre-
quency of occurrence of once in twenty-five years.

The capacity of these drains with the present improvements is
about of the same order as the other main drains in the system.

It is recommended that the north branch of the brook up to the
park be improved as described above.

% As the work recommended in this report, subject to appropriation,
can be undertaken under existing statutes, no additional legislation
is required.
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House Document numbered 1148, referred to in chapter 103,
Resolves of 1957, provides as follows:

The department of public works is hereby authorized and directed to dredge
across the Little river, so called, between the city of Newburyport and the town
of Newbury, and for such purpose may expend such sum as maj' be appropriated
therefor.

The Little River has its beginning in numerous small brooks and
streams which drain a sparsely developed area in the southwest
section of the city of Newburyport. From its beginning, it me-
anders through south Newburyport and central Newbury to its
confluence with Parker River, just west of the Route 1A highway
bi'idge. Approximately three miles of the river is in Newbury and
this drains about four square miles of low-value saltmarsh. The
upper reaches of the river and its tributaries extend through a low
meadowland area of Newburyport and drains approximately five
square miles in that city. The problem area, as outlined by local
authorities, lies entirely in the city of Newburyport in the vicinity
of Parker Street, Pasture Road and Low Street. Lately some com-
mercial plants and public buildings have been erected in this area
and apparently some attempt is being made to maintain an airport
here. As the area is low, the roads are sometimes inundated and
flood waters are slow to recede. Local authorities feel that in-
creased commercial activities would develop here if the flooding
conditions could be overcome.

About a mile of channel work wdll have to be done in the town
Newbury, however, before anything can be done that will improve
conditions in Newburyport. Dredging the Little River and its
tributaries upstream from the Boston and Maine Railroad bridge
will partially alleviate the flooding. In addition, eight street cul-
vert crossings will have to be altered and a considerable amount of
ditching will be required. It is estimated that the required work

Appendix B.

LITTLE RIVER, NEWBURYPORT-NEWBURY.
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will cost $lOO,OOO. Because of the flat terrain, however, run-off
will still be slow, and wet ground conditions will still prevail in
some areas. Whether or not this project can be economically justi-
fied, on the basis of benefits in relation to cost, should be deter-
mined by local authorities who are familiar with the need and de-
mand for the land. In the event that local interests believe that
the cost of this project is justified, the work can be undertaken
subject to appropriation within provisions of existing statutes.

As the proposed work in the town of Newbury would result al-
most solely in benefits to the city of Newburyport, it will probably
be necessary to enact legislation permitting the expenditure of city
of Newburyport municipal funds for wr ork undertaken in the town
of Newbury, therefore the following legislation is herewith suggested.
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An Act authorizing the department of public works to per-
form DREDGING AND CERTAIN OTHER WORK TO IMPROVE THE
LITTLE RIVER IN THE CITY OF NEWBURYPORT AND THE TOWN OF

NEWBURY.

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

1 Section 1. The department of public works, acting through
2 its division of waterways, is hereby authorized and directed to
3 perform dredging and certain other work to improve the Little
4 river and its several tributaries in the city of Newburyport and
5 the 1 own of Newbury, subject to the provisions of chapter
6 ninety-one of the General Laws.

1 Section 2. For such purposes the said division may expend
2 such sums as may be appropriated therefor.

1 Section 3. Notwithstanding any provision of the law to the
2 contrary, the city of Newburyport is hereby authorized to raise
3 and appropriate municipal funds for dredging and certain other
4 work to improve the Little river in the town of Newbury.

PROPOSED LEGISLATION.
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Tliis report covers that portion of the resolve which relates to
the subject matter of House Document numbered 2036 which reads
as follows:

Ax Act authorizing and directing the department of public works to
DREDGE PART OF THE WESTFIELD RIVER.

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

The department of public works is hereby authorized and directed to dredge
the Westfield river beginning at the property known as Tekoe Country Club and
going easterly along the original channel of said river to Frog Hole brook in the
city of Westfield. For said purpose said department may expend such sums as
may be appropriated therefor.

The city of Westfield has been subjected to flood damage peri-
odically as a result of floods on the Westfield River. The most
notable of these floods were in the years 1869, 18*78, 1927, 1936,
1938, 1949 and 1955, the 1955 flood being the greatest.

Subsequent to the 1938 flood the U. S. Corps of Engineers con-
structed a flood control reservoir on the Westfield River at Knight-
ville in the town of Huntington. The effect of this reservoir has
been to reduce the levels to which flood waters would have risen
for any given size of flood.

The U. S. Corps of Engineers propose to construct another flood
control reservoir on the Middle Branch of the Westfield River at
Littleville in the town of Huntington, which will further reduce
flood levels in the city of Westfield.

Currently the U. S. Corps of Engineers is making a study of the
Westfield River in the city of Westfield from the vicinity of Beck-

jj| with Avenue, downstream through the city. The study includes
the Little River. This Department has limited its study to that
portion of the river in which the Corps of Engineers do not propose
to recommend any work.

A conference was held with local officials on September 25, 1957,
concerning the objectives of this particular study. These objectives
were to provide a suitable channel for a minor flood upstream from

Appendix C.
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Great River bridge to the Westfield-Russell line, and to investigate
a washout of the river bank just above the main river bridge on
Main Street (Route 20).

In regard to the washout on the river bank near Main Street, it
is located on the left bank about 200 feet upstream from the Route
20 crossing of the Westfield River. The washout is about 100 feet
in length and about 75 feet into the bank with a depth about 15
feet. The Department is of the opinion that this washout should
be filled and the new river bank protected with riprap. If this I
work is not done, the viaduct on Route 20 easterly from the bridge
will be endangered by future high discharges in the river. The es-
timated cost of fill and riprap including engineering is $lO,OOO.

During our investigation of the reach of the Westfield River
from Great River bridge upstream, we found that the Tekoa Golf
Club course is flooded in part by annual floods. It is believed that
this can be corrected by excavation of a large gravel bar at the
downstream confluence of the two river channels abutting the golf
course. This excavation would not, however, materially reduce
the levels attained by the 1955 flood. The estimated cost of re-
moving the gravel bar is $20,000. This cost includes engineering.

The topographic map shows an island in the river located ap-
proximately one mile upstream from Great River bridge. It was
found that the normal flow of the river is between the island and
the railroad in a constricted channel, the most constricted reach in
the area studied. The channel to the south of the island would ap-
pear to function only when the river is at relatively high stages.
It was found that excavating part of the island, with a channel ad-
jacent to the railroad having a bottom width of 300 feet and clear-
ing all trees and brush below a plane at elevation 145 at a point 1,000
feet upstream from the railroad bridge to the upper limit at the
golf course at elevation 155 would reduce flood levels at the golf
course approximately 4 feet. The cost of this work, including en-
gineering, is estimated to be $65,000 for clearing trees and brush|
and $lOO,OOO for excavation. A small number of homes in the
vicinity of Beckwith and Stratford avenues would benefit by a
small reduction in flood levels. Homes outside of and near the dike
would receive little or no benefit. The problem of flooding the state
highway (Route 20) at the golf course would be eliminated during
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minor floods by removal of part of the island and clearing of the
flood plain, but would not be eliminated during large floods.

As there does not appear to be any damage caused by high water
between the golf course and the Russell line, no investigation of
this reach of the river was made.

Conclusions and Recommendations.
Repaii’ of the river bank near Main Street in the easterly part of

the city, at an estimated cost of 810,000, to prevent possible damage
to Route 20 is recommended. It is also recommended that the ex-
cavation of the gravel bar at the golf course be undertaken at an
estimated cost of $20,000. Widening the river channel at the
island and clearing of trees and brush on the flood plain, in view
of the limited benefits, is not recommended.

As the work recommended in this section of the report, subject
to appropriation, can be undertaken under existing statutes, no
additional legislation is required.
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This report covers that portion of the resolve which relates to
the subject matter of the House Document numbered 2039, which
reads as follows:

An Act authorizing and directing the department of public works to
SURVEY, STRAIGHTEN AND MAKE WIDER AND DEEPER A CERTAIN WATERWAY IN
THE TOWNS OF ROCKLAND AND HANOVER.

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

The department of public works, through the division of waterways, is hereby
authorized and directed to survey, straighten and make wider and deeper the
waterway from Studley or Reed pond in the town of Rockland viaFrench’s brook
thence to Drinkwater river, thence to Forge pond in the town of Hanover, for the
purpose of flood control and stream clearance. For such purpose the said depart-
ment may expend such sums as may be hereafter appropriated therefor.

The French stream which arises at the Weymouth Naval Air
Station has a drainage area at Studley Pond of 4.1 square miles.
The total drainage area at its confluence with Drinkwater River in
I laiiover is 8.1 square miles. The combined drainage areas of
French Stream and Drinkwater River at Forge Pond is 18.6 square
miles.

During the 1955 flood the waters of Studley Pond overtopped
the highway on the dam. An investigation of the spillway capacity
of both spillways was made and they were found to be inadequate.
It is recommended that the wall which forms the spillway to the
wading pool adjacent to the pond on the northerly end of the dam
be removed to provide a good entrance to the three existing cul-
verts. It is also recommended that an additional 6 foot by 6 foot
culvert at a lower grade than the existing culverts be installed. The
side walls at the main sluiceway through the dam should be cut
down to the elevation of the top of the flashboards to provide addi-
tional capacity.

If these suggested improvements are made the sluiceway and cul-
verts will be able to pass a rare hood of 1,000 cubic feet per second
with the water surface two feet below the minimum roadway grade.
The estimated cost of this work including engineering is $20,000.

Appendix D .
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From Studley Pond to Summer Street, it was found that a chan-
nel having a bottom width of 15 feet and a depth of 4 feet would be
required to carry a minor flood. There is no justification for design-
ing this channel for a flood greater than a minor flood. The pro-
posed grade line would meet the existing invert of the Summer
Street bridge, which is adequate to pass a minor flood with the
headwater at the top of the opening.

From Summer Street to the Rockland-Hanover line it was found
that a channel having a bottom width of 25 feet and a depth of
5 feet would be required to pass a minor flood with the water sur-
face at swamp level. This would alleviate the serious flooding that
occurred to homes on Summer Street during the 1955 flood and
substantially drain Beech Hill Swamp.

The estimated cost, including engineering of channel excavation
in the town of Rockland from Studley Pond to the Hanover line is
$35,000.

From the Rockland-Hanover line to the confluence of French
Stream and Drinkwater River a channel 25 feet wide on the bottom
with a depth of 5 feet will be required. From the confluence of the
two streams to Forge Pond a 60-foot channel with a depth of five
feet will be required. A minor flood was used as a basis of design
for these channels. The estimated cost of this channel work includ-
ing engineering is $15,000.

During the 1955 flood, the former National Fireworks plant adja-
cent to Forge Pond at King Street, was subjected to flood damage.
The yard and buildings were flooded with approximately five feet
of water. Part of the damage was, without doubt, caused by the
failure of Hackett’s Pond dam, but the channel capacity and spillway
capacity at the Forge Pond dam together with an inadequate bridge
at King Street was the principal cause in our opinion.

It was found that an unused bridge located 700 feet downstream
from Forge Pond dam was a serious bottleneck. In all probability
that bridge could be removed permanently. Our study indicates
that a rare flood design of 2,800 cubic feet per second should be used
in this area to provide protection for the industrial property in the
area. The cost of providing for a rare flood is only slightly higher
than would be the case for a major flood. It was found that a
45-foot channel should be excavated from the Forge Pond dam
downstream for a distance of 1,500 feet. The channel bottom would
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be three feet lower than the present bottom at the dam and meet
the existing grade 1,500 feet downstream. A new dam should be
constructed having stanchion type gates that could be dropped
during a flood so that in effect the dam would be eliminated. The
dashboards would be placed so as to maintain the pond at its normal
level. These gates would open very infrequently.

A new bridge having a span of approximately 50 feet, will be
required at King Street, and the roadway grade should be raised to a
minimum elevation of 71 feet.

The estimated cost of these improvements including engineering
are as follows;

New bridge at King Street
New Forge Pond Dam
Channel excavation below dam

135,000 00
25,000 00
7,000 00

Total $67,000 00

Recommendations.

It is recommended that the spillway capacity of Studley Pond
in the town of Rockland be increased and the French Stream channel
be improved from Studley Pond to the Rockland-Planover town
line at an estimated cost of $55,000.

It is also recommended that the channel of the French Stream
in the town of Hanover be improved from the Rockland line to
Drinkwater River, and the Drinkwater River Channel be improved
from the confluence of the French Stream to Forge Pond and from
Forge Pond dam to a point 1,500 feet downstream therefrom.
It is also recommended the Forge Pond dam be reconstructed and
the King Street bridge be reconstructed. All of this proposed work
in the town of Hanover is estimated to cost $82,000.

As all of the work recommended in this section of the report,
subject to appropriation, can be undertaken under existing statutes,
no additional legislation is required.






