
HOUSE No. 3255

SPECIAL REPORT OF ThE DEPARTMENT OF PUBLIC
WORKS AUTHORIZED TO CONTINUE ITS STUDY
OF DRAINAGE CONDITIONS IN THE AREA OF THE
SAUGUS RIVER AND ITS TRIBUTARIES IN THE
TOWNS OF WAKEFIELD, READING, LYNNFIELD,
AND SAUGUS.

Department of Public W
100 Nashua Street, Boston 14, Ma

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

Under chapter 74 of the Resolves of 1955 the Department of
Public Works was authorized and directed to make a study of the
drainage area of the Saugus River and its tributaries. This resolve
reads as follows:

Cbe Commontucaltl) of QoassacJnisetts

Resolve providing that the State Department of Public Works conduct
a Study and Investigation of Drainage Conditions in the Drainage
Area of the Saugus River and its Tributaries in the Towns of Wake-
field, Reading, Lynnfield and Saugus.

Resolved, That the department of public works, acting through its division of
waterways, is hereby authorized and directed to make an investigation and
study of the drainage area of the Saugus river and its tributaries in the towns of

Reading, Lynnfield and Saugus, with a view to relieving drainage con-
, ditions in the towns affected. Said department may expend for the purposes of

this resolve such sums as may be appropriated therefor. Said department shall
report to the general court the results of its investigation and study and its recom-
mendations, if any, as to the methods of improving the area, with estimates of
costs and drafts of legislation necessary to carry its recommendations into effect
by filing the same with the clerk of the house of representatives on or before the
first Wednesday in March in the year nineteen hundred and fifty-six.
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This study and investigation was continued under chapter 119 of
followsthe Resolves of 1956, which reads

Resolve authorizing the Department of Public Works to continue its
dy or Drainage Conditions in the Area of the Saugus River and

its Tributaries in the Towns of Wakefield, Reading, Lynnfield and

'hat the department of public works, authorized and directed undeiRE

Tv-four of the resolves of nineteen hundred and fifty-five to make a
if the Saugus river and its tributaries in the towns ofn

reby authorized and directedWakefield, Reading, Lym
1 department shall report to the generalts in

stud if any,rt the results of it t

tions intotogether with drafts of
it bv filing the same with the clerk of the house of representatives on o: be

thiithe first Wednesday of December in the current year. For the pup
resolve there may be expended such sums as may be appropriated tl

study and investigation,
rke Quannapowitt in the towns of
in a generally southeasterly direc-

The following is a report of thi
The Saugus River rises above I

Wakefield and Reading and flows
tion to tidewater. Its principal tributaries upstream of Prankers
Pond, Saugus, are Beaverdam Brook in Lynnfield, Mill River in
Wakefield, and Hawkes Brook in Lynnfield and Saugus. The
drainage areas of various parts of the river are tabulated below:

irRiver D,

t (

The area in Reading north and west of Lake Qi ft
Wakefield formerly flowed into the lake. In order to preserve the
lake level this area was drained around the lake in 1940 under

1939, by the construction of a
iy end of Lake Quannapowitt

authority of chapter 458, Acts of
drainage ditch around the northe
by-passing the lake. Tire design criteria used was for land drainage
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purposes and was not planned to carry large flood flows. It is ex-
pected that this drained swamp land will be used for extensive
housing and industrial development, creating much more intensive
flood run-off than that which comes from undeveloped areas. Lake
Quannapowitt thus only drains a small area at present, and the
large flood storage in the lake reduces the flood discharge to a small
quantity.

The large swamp in Lynnfield and Wakefield downstream from
Lake Quannapowitt and north of Route 128 is flooded by a dam
owned by the city of Lynn. This dam is located on the Saugus
River a few hundred feet upstream from Route 128, and is used to
divert water from the Saugus River into the Lynn Waterworks
system. Taking water from the Saugus River for this purpose was
authorized by chapter 256, Acts of 1883, and by chapter 400, Acts of
1893. As this diversion dam is an integral part of the Lynn water
system, it cannot be eliminated and the swamp land upstream from
the dam will be flooded to some extent at all times.

The estimated flood flows used for the design flood for this drain-
age project have been estimated as described in the attached ap-
pendix. They may be generally stated as follows:

For small local areas, urban at present and those expected to be of
this character in the future, the channels are designed to take flood
waters from the surface draina:
rainfalls of 2 inches in an hour
built-up areas. The flood flow;
tributary brooks, and in the Sau£
based on the experience of the If
The Saugus drainage areas and 1

;e and storm sewers allowing fo:
a sing a coefficient of run-off from
in the main channels from the

us River itself have been generally
55 flood in eastern Massachusetts.

The Saugus drainage areas and the neighboring drainage areas did
not get as great an amount of rainfall during this 1955 storm as
did some other localities in eastern Massachusetts to the south and
west; the run-off was probably about 4.5 inches in depth on the
drainage area. The design flood for these areas used in this report
assumes a run-off one third larger than this, or 6 inches on thet %lramage area on the basis that this amount, occurring in other
places during the 1955 flood in eastern Massachusetts, is the proper
measure of this flood in this general area. The design flood flows
are based on this larger run-off of 6 inches with the peaks established
from an analysis of characteristics of the drainage areas. Based
on a study of the frequency of past floods, this flood, in this locality,
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is of a size that it may be expected with a frequency of once in
considerably over 100 years, perhaps over 300 years. This does
not mean that a flood of this magnitude may come evenly spaced
once in 300 years, but in a very long period of, say, 1,000 years
there might be three such floods. For example, there have been
three recent floods in parts of New England with a frequency of
100 years or over in 1936, 1938 and 1955. The intensity of floods
from these areas, like that in other similar areas in eastern Massa-
chusetts, is small for their drainage areas. This is due to their very
flat slopes, broad flood plains, and swampy areas.

It should be noted that the main channels designed under this
standard will be capable of carrying floods of much greater magni-
tude than the allowance for the storm drains from the small local
city areas of 2 inches an hour, which may have a frequency of about
once in 15 years. Storm drainage systems for small local areas
cannot be economically designed for larger floods that occur once
in a much longer period, and local flooding from the very heavy
short rainfalls may occur in small portions with this much shorter
frequency than for the larger channels.

The flood control study of this area has been divided into five
general areas as shown on the map on the next page.

1. The Reading drainage system, installed in 1941, which drains
the area north and west of Lake Quannapowitt in Wakefield which
originally flowed into the lake, the present drainage of the lake
itself, and the remaining area of the Saugus River above Vernon
Street. The total drainage area is 4.6 square miles.

2. Beaverdam Brook a tributary which flows into the Saugus
River from the northwest at its northernmost point, an area of
2.2 square miles.

3. The Saugus River from Vernon Street downstream to the
diversion dam of the Lynn Waterworks near Route 128. This
covers the large swampy area north of Route 128, part of which
is now under process of development by the Wakefield Industrial
Center. The flow at the Lynn dam includes that of the Reading
drainage system and of Beaverdam Brook. The total drainage area
is 11 square miles.

4. Mill River which drains a considerable area in the town of
Wakefield. This river drains south and enters the Saugus River
below the Lynn Waterworks dam. The drainage area is 3.6 square
miles.
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5. The main Saugus River from the Lynn Waterworks dam
downstream to Central Street below the outlet of Pranker’s Pond
in Saugus. There is no flood problem of the Saugus River down-
stream from this point, nor is there any on Hawkes Brook which
comes in from the northeast. The total drainage area is 22.7 square
miles.

]. Reading Drainage Channel.
The existing drainage system installed in Reading in 1941 was

not designed for storm run-off. The proposed flow capacities of
this system, compared to the flow for which it was originally de-
signed, are listed in the following table:

Table 1. Reading Drainage Channel.

Flow Capacity (Cu. Ft. per Sec.).

Location.
Present Proposed

Capacity. Design.

Ash Street to John Street Brook 63 274
John Street Brook to Eaton Street Brook 110 363
Eaton Street Brook to Saugus River Junction .... 180 530
Junction Saugus River to Vernon Street 244 609

The design flood capacity shown is generally about two and one
half to over four times the flood for which the system was originally
designed. This means very much larger channels. These are de-
signed most of the way to be within the present land baking. In a
few places the present right of way is too narrow for the new channel.
It has been assumed that the additional land can be obtained for a
reasonable price. If not, the channel will have to have walled

The cost of these is not included in the estimate.
All the bridges and culverts in this section will need enlargement.

This work may be roughly described as folloivs: Starting at the
downstream end above Vernon Street, the culverts at the inter-
change of Route 128 and Main Street are expensive, but the flow
that has to be handled makes it impossible to use the present three
structures. There is one under Route 128, one under the Main
Street ramp, and one under Main Street. Each of these are 10 feet
wide by 5 feet deep. It is proposed to construct an additional
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culvert of the same size immediately adjacent to the present one.
The same construction is proposed for the culverts at Pratt Street
and Salem Street and further upstream at John Street. The three

rvest Road, and Track Road, east,
additional span of the same width
inder the Boston & Maine railroad

bridges at Track Road, west, H
ling anwill be enlarged 1

the present one. The culver
will also have to be enlarged. It is proposed to clean out
present culvert and to install two new 6 foot Armco culverts by

t the upstream end of •tunneling method. The Ash Street cut
the invert lowered and the culvert repairedthe work will

The outlet channel from Lake Quannapowitt to the Readingchannel from Lai
canal is included in this section. No improvement of the outletNo impn

culvert is necessary, but the channel will be improved.
The estimated cost of this part of the work is $239,800

In order to keep down the flood water level in Beaverdam Brook
in the area near Main Street, it is proposed to enlarge the channel
of this brook from Main Street downstream to the Saugus River to
take a flood flow of 390 cubic feet per second (c. f. s.) at Main Street
to 470 c. f. s. at its mouth. The culverts under Main Street and the
Boston & Maine railroad will have to be rebuilt.

The cost of this part of the work is estimated to be $42,600.

3. Saugus River, Vernon Street to Lynn Dam.
At the upper part of this stretch the channel will be enlarged

from the Boston & Maine railroad to Vernon Street to take the
design flow of 650 c. f

In this section there are three bridges which need improven
At the downstream end, the Boston & Maine railroad culvert will

e culverts. At Route 128, the
the invert paved with concrete,
■nd, a new bridge of 18-foot span

be replaced w Tith two new concre'

bridge bottom will be lowered and
At Vernon Street, at the upstream
will be required to take the place of the present culvert.

In order to keep the water level at a suitable elevation at the
Boston & Maine railroad crossing at the upper end of this swamp
during the design flood, it is planned to install a. Bascule crest gate

averdam Brook
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at the present dam of the Lynn Waterworks at the lower end of
this section. By this means, the water at the Lynn dam will be
maintained at a level no higher than the present level of the crest
of the dam, an arrangement which is satisfactory to the city of
Lynn. To accomplish this purpose, it will also be necessary to dig

flood channel through the swamp to give a satisfactory waterw
for the design flood. The water during such a flood will rise in the
area between the Lynn dam and the Boston & Maine railroad,sv

•whichwill prov flood
discharge which has to pass the Lynn dam at any one given time.
The total design inflow into the river above the Lynn dam is 970

Some of this discharge will go into
will pass over the Lynn dam. It is estimated that the latter will be

k fioT )

discharge the full inflow of 970 c. f. s. with no reduction for storage/U C. I. S. V

to provide for any possible fu rat might c
large arc

The cost of this part of the work is estimated to be $139,820

4. Mill River.
The upper part of Mill River drains a settled area and is designed

to take the outflow from the storm sewers draining the area without
flooding. The channel will have to be enlarged for this purpose.
The available hydraulic slope of the lower part of the river will be
increased by the lower water level at its mouth, caused by the im-
proved channel in the Saugus River below. The construction of an
enlarged channel at Vinton Street near the sewage pumping station
presents a special problem. It is planned that a new route for the
channel of the brook to the east of the pumping station will be the
best improvement. No bridge to take Vinton Street over the new
channel is included. Two siphons will be required to take the

sewer lines under the new channel. The design flood flow
peak at the mouth of Mill River i 504 c. f

At present, water during flood periods h times overflowed
from the Saugus River swamp; jacent to Vernon Street. The

Saugus River at this point willproposed lowered flood levels in tl
prevent this in the future.

Practically all the culverts and bridges on Mill River will have
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to be enlarged. These may be listed as follows, starting downstream;
there will be a new foot bridge at Breakheart Reservation and a new
highway bridge at Wiley Street. At Farm Street, the bottom of the
bridge will be lowered and paved with concrete. The Crystal Lake
outlet culvert will be extended to the Saugus River. There will be a
new bridge required at Water Street and new culverts at Salem,
New Salem and Lowell Streets.

The estimated cost of this part of the work is $158,800
*

5. Saugus River below Lynn Dam.
Below the Lynn dam the existing channel through to Route 128

and the bridge over Route 128 are too small to take the design
flood, in this case taken as 740 c. f. s., the outflow from the Lynn
waterworks dam. It will be necessary to enlarge this channel and to
enlarge the bridge opening by deepening the bed of the river under
it. From this point down to the mouth of Mill River the channel
will have to be enlarged to take the design flood.

Below Mill River, where the flood flow is estimated to be
1,000 c. f. s., the channel will be enlarged, the bridge across the river
on Route 129 is too small and will have to be rebuilt, and the water-
way under the Route 1 bridge wall have to be enlarged by deepening
the channel. In this section there will be bridge enlargements re-
quired as described below. Starting downstream at Route 1, the
bottom of the present bridge will be lowered and paved with con-
crete. New bridges will be required at Water Street and Salem
Street. The bridge under Route 128 will be lowered and the bottom
paved. This will be a continuation of the lined channel extending
from the Lynn dam down to this bridge.

The dam at Prankers Pond has been breeched. It is not known
yet whether or not the dam is to be replaced, and no design or cost
estimate has been included for this stretch of river. If the dam is
to be rebuilt it should have a spillway with a capacity of 1,250 c. f. s.
If it is to be replaced by a channel through the present Mill Pond •

the capacity of the channel should be sufficient for this flow
without backing up the water unduly in the river at Route 1. The
channel of the river below Prankers Pond and through Central
Street appears to be adequate for the design flood, and no ■work is
contemplated below this point.

The estimated cost of this part of the work is $246,030.
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The estimated cost of the total work is summarized as follows:

1. Reading drainage system to Vernon Street
2. Beaverdam Brook

#239,800
42,600

139,820
158.800
246,030

3. Saugus River to Lynn waterworks dam
4. Mill River
5. Saugus River, below Lynn waterworks dam

Total #827,050

The attached Appendix A describes methods of determining the
flood flows for the various points in the system. Following this are
attached detailed estimates of cost, plans and profiles of the pro-
posed improvements.

Recommendations
The Saugus River drains parts of Wakefield, Reading, Lynnfield

and Saugus that are rapidly being developed into industrial, com-
mercial and residential areas. The river and its tributaries are not
of sufficient capacity to take the flood run-off to be expected from
these areas in the future. In view of the importance of flood con-
trol, this department believes that it is in the public interest to under-
take the proposed improvements, and it is so recommended. The
attached legislation (Appendix B) is submitted which would carry
this recommendation into effect.

Respectfully submitted,

DEPAI TMENT OF PUBLIC WORKS.

Carl A. Sheridan,
Commissioner.

Lewis J. Fritz,
Associate Commissioner.

Approval recommended.
Rodolphe G. Bessette,

Director, Division of Waterways
June 3. 1957.
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The flood flow figures used for the designing of the proposed works
were generally obtained as follows; for the upstream, parts of the
leading drainage system, Mill River, and Beaverdam Brook, where
he drainage areas are small and it is assumed will be built up into m

drainage sy

the dri
industrial, commercial or suburban developments, flood flow ha
been based on the principle that these channels must be large
enough to take the discharges from the storm sewer systems which

11 empty into them. No detailed analysis or study has been madeA'

for the storm sewer systems themselves. Reference has been mad
to a report on the Wakefield storm sewer system made by Weston
& Sampson, Consulting Engineers, which was based on a storm
rainfall intensity of 1.31 inches per hour. The unit discha
ures for areas in Wakefield from 10 to about 1,000 acres w
considered and generally checked. These discharges varied for
different areas, as would be expected. For the purposi
study, the highest unit discharges were used, thus giving an allow
ance for further and more intensive development of all the area
than was figured in that report, and these discharge figures were
further increased by 50 per cent to give an allowance for rainfall of
2 inches per hour instead of the 1.3 inches used.

For the larger areas exceeding about 1,500 acres (2.5 square
miles) such as the flows in the lower Mill River and the points on
the Saugus River below the Reading drainage canal, the flc
characteristics of the areas outlined in the Kinnison-Colby 1 flood
paper were determined. Flood hydrographs were developed by
comparison with hydrographs of similar rivers in eastern Massa-
chusetts which are characterized by extremely flat slopes, like the
Saugus River. The records of rainfall and run-off of these oth
rivers during the August, 1955, flood were analyzed, with the con
elusion that the flood run-off in the Saugus River area during that
storm was approximately 4.5 inches. According to the Kinnison-
Colby rating this would be about a “major” flood with a frequeue

on Drainage Basin Characteristics, ;H. B. Einnison and B. R. Colby, T
'ivil Engineers, Vol. 110 (1945), p. 849.

Appendix A.
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once in 100 Years. Since, however, there were other arc.bout
n Massachusetts where le rainfall was greater andt

pproximately 6 inches, thin-off during this storm wictual
nnels were designed f Ik flows which wouldflood c

rn-off of 6 inches, about 33 t r cent larger than a “male
The design peak flows for this 6-inch run-off were
w analysis of flood hvdrographs of rivers with s

sti-
lart t rivers with

rac
i

y* The frequency of this design flood is estimated to be once in over
nnn 1 nTiroz-vvi AMAnn in Trnwr r] i TTnTi/n-i+■300 years. This frequency for these larger areas is very different

from the frequency of the 2-inch an hour rainfall, the basis ofIe 2
utation for the small areas of storm drains. Thilus mi

taken as a rainfall which occurs once in 15 years. This frequency
is applied only to very small areas which are affected by

intense rainfalls for short periods, and not the heavy storm rainfall
hat affect the larger are

SAUGUS RIVER FLOOD STUDY

T

Estimated Costs, excluding all Land and Easements.

Reading dra
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) Beaverdam Br
Excavation, 20,900 cu. yds. @ $0.7.

Boston and Maine railroad, new 5' x 12' culvert, L.
Main Street, new 5' x 12' culvert, L

Total

Engineering, overhead and contingencies, 20 per cent

unus River. V lire

Channel improvement
Excavation, 55,280 cu. yds. @ $0.75
Slope paving, 845 cu. yds. @ $7.00

Total, channel improvement

Bridges and culv
Boston and Maine railroad bridge, new concrete cu
Route 128, lower and pave bottom, L. S.
Vernon Street, new bridge, I

Total, bridges and culvert

Lynn Waterworks dam Bascule Crest Gat
Cofferdam and handling water, L. S. .

Earth excavation, 30 cu. yds. @ $3.00
Masonry excavation, 172 cu. yds. @ $15.0C
Concrete, 90 cu. yds. @ $65.00 .

Bascule Crest Gate, 176 sq. ft. @ $160.00
Erecting gate, L. S. .

Miscellaneousequipment, L.
Building, 640 sq. ft. @ $2.00

Total, Lynn Waterworks dam

Grand total, Saugus River to Lynn dam

Engineering, overhead and contingencies, 20 per cer

Total, Saugus Eiver to Lynn dar

Channel improvement
Excavation, 51,170 cu. yds. ® $l.OO
Backfill, 310 cu. yds. @ $l.OO
Concrete walls, 111 cu. yds. @ $75.00
Sewer siphons, L. S. .

Total, channel imorovement

Total, Beaverdam Brook
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Bridges and culverts
Breakheart Reservation, new foot bridge, L
Wiley Street, new bridge, L. S. .

Farm Street, lower bottom and pave, L.
Crystal Lake outlet culvert, extension to Mill River, L
Water Street, new bridge, L. S. ,

New Salem Street, new 4' x 9' culvert, L
Salem Street, new 4' x 9' culvert, L. S.
Lowell Street, new 4' x 5' culvert, L. S.

Total, bridges and culverts

Grand total
�

Engineering, overhead and contingencies, 20 per cent

Total, Mill River

Saugus River
,

Lynn darn to Pronkers Pond.
Channel improvement

Earth excavation, 122,100 cu. yds. @ $0.75
Slope paving, 820 cu. yds. @ $7.00
Concrete walls and lining, 548 cu. yds. @ $75.00
Fill, 200 cu. yds. ® $l.OO .

Total, channel improvement

Bridges and culverts
Route No. 1, lower invert and pave. L
Water Street, new bridge, L S. .

m Street, new bridge, L,
Route 12S, lower invert and pave, I

>tal, bridges and culvert

Grand total

Eng: overhead and contingencies, 20 per cent

Total, Saugus River to Prankers Pond

I
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In the Year One Thousand Nine Hundred and Fifty-Seven.
$.

An Act authorizing the department of public works to con-
struct BRIDGES, EXCAVATE CHANNELS AND ALTER THE LYNN
WATERWORKS DAM ON THE SUAGUS RIVER AND ITS TRIBUTARIES
IN THE TOWNS OP SAUGUS, LYNNPIELD, WAKEFIELD AND READING.

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

1 The department of public works is hereby authorized and
2 directed to make such channel improvement on the Saugus
3 river and its tributaries as it deems advisable. Said department
4 may construct or alter such bridges and culverts as may be
5 necessary and may alter the city of Lynn waterworks dam as
6 it deems advisable to reduce flood hazards along the Saugus
7 river and its tributaries. Said work shall be done in general
8 conformance with the work more fully outlined in the depart-
-9 ment’s report authorized by chapter one hundred and nineteen,

10 resolves of nineteen hundred and fifty-six, and chapter sixty-nine.
11 resolves of nineteen hundred and fifty-seven; provided, that no
12 alterations to the Lynn waterworks dam shall be undertaken
13 without prior approval of the city of Lynn; and provi
14 further, that the towns in which any project is undertaken shall
15 have acquired all necessary lands, rights and easements necessary
16 for said work; and provided, further, that said towns shall have
17 deposited one half of the cost of said project within the limits off.
18 the respective towns with said department and assumed lia-
19 bility in the manner provided by section twenty-nine of chapter
20 ninety-one of the general lawr s for all damages that ma}r be
21 incurred under said projec
22 For the purposes hereof the department may expend such sums
23 as may be appropriated therefor.

Appendix B.

PROPOSED LEGISLATION.

CJje Commonluealtf) of Massachusetts



I



s


