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SPECIAL REPORT OF THE D EPARTM EN T OF PUBLIC 
WORKS RELATIVE TO ITS STUDY OF DRAINAGE 
CONDITIONS IN THE TOWNS OF NORTON AND 
ATTLEBORO AND TH EIR RELATION TO CH ARTLEY 
POND.

D e p a r t m e n t  op  P u b l ic  W o r k s ,
100 N a s h u a  St r e e t , B o st o n , 14, June 3, 1957.

To the Honorable Senate and Home of Representatives of the Commonwealth of
Massachmetts.

Under chapter 42 of the Resolves of 1956, the Department of 
Public Works was authorized to make an investigation and study 
relative to drainage conditions in the ground levels of the Chartley 
area of the town of Norton and the city of Attleboro.

Chapter 42, Resolves of 1956, reads as follows:

Resolve providing for an Investigation and Study by the D epartment of 
Public Works relative to Drainage in Certain Areas of N orton and 
Attleboro into Chartley Pond.

Resolved, That the department of public works is hereby authorized and di
rected to make an investigation and study relative to drainage conditions in the 
lower ground levels of the Chartley area of the town of Norton and the easterly 
section of the city of Attleboro, and the aspects of said conditions as they are re
lated to Chartley pond and the manner in which said pond may be used to im
prove the drainage conditions. Said department may expend such sums as may be 
appropriated therefor. Said department shall report to the general court the re
sults of its investigation and study, and its recommendations, if any, together with 
drafts of legislation necessary to carry said recommendations into effect by filing 
the same with the clerk of the house of representatives not later than the first 
Wednesday of December in the current year.

The following is a report of this investigation and study.
The area studied are within or adjacent to the drainage area tribu

tary to Chartley Pond which is located on Chartley Brook about
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.2 of a mile above its junction with Wading River in the westerly 
part of Norton. The brook and its tributaries drain an area of 
about .8 of a square mile in the town of Norton and about 5.1 
square miles in the city of Attleboro.

The general location of these areas is shown on the map on the 
next page. Areas A to E are natural tributaries to Chartley Pond, 
and area F is a natural tributary to the Ten Mile River.

Area A, located at the westerly divide of the Chartley watershed, 
north of the Taunton Branch of the New York, New Haven & 
Hartford railroad, and south of Pleasant Street, Attleboro, now  ̂
naturally drains to the northeast to Coopers Pond, the outlet of 
which empties into Chartley Brook below Pike Avenue. The land 
in general is low and wet, and with the exception of houses along 
the southerly side of Pleasant Street is unused.

Area B, located adjacent to Area A, but south of the Taunton 
Branch, now drains to the north, under the railroad and through 
area A to Coopers Pond. Most of the land is low and wet and is 
largely unused at present.

Area C, located south of the Taunton Branch and easterly and 
southerly of Area B, now drains to the north to a marsh area from 
which some of the run-off goes to Area B, thence into Coopers 
Pond, and the remainder goes under the railroad to a small brook 
flowing northeast to the lower part of Coopers Pond. Except for 
some dwellings along Bishop Street, this area is now largely unused.

Area D lies north of the Taunton Branch and northeasterly of 
area A, extending across Pleasant Street and bounded approxi
mately by Lindsay Street, the transmission line east of the main 
line of the New York, New Haven and Hartford railroad, and 
Richardson Street. The development of the land except that 
adjacent to the streets has been limited because of the wetness of 
the ground. The outlet of Coopers Pond takes the flow from all 
the Areas A to D.

Area E includes the entire area directly tributary to Chartley 
Pond, excepting the Coopers Pond drainage. A great part of the ( 
land is low lying and wet, with a vast swamp area flooded by the 
dam at the outlet of Chartley Pond.

Area F is a small urban area in eastern Attleboro west of area A, 
containing residential and industrial developments. The area is
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now served by storm drains which carry the surface drainage under 
the Taunton Branch railroad at a point about 700 feet easterly of 
Forest Street, and into the Brook Street drain system which dis
charges into a channel leading to Dodge ville < Pond. The Brook 
Street drain is the collection system for a larger area south of the 
Taunton Branch railroad which has developed rapidly in the past 
few years, and the resulting increased run-off due to the greater 
per cent of impervious areas has already reached the capacity of 
the system. The future extension of industrial development in 
Area F is limited by the facilities for draining the swamp land and 
taking care of the storm run-off.

The drainage area of the various sections, together with the area 
of swamp land, taken from the U. S. Geological Survey maps, are 
given below:

T a b le  1. —  Drainage Areas in Acres.

Section. Total. Swamp Land. Pond Surface.

A 148 45 —

B 225 45 —
C 435 140 6
D 540 40 39
E 2,600 7801 76
F 116 - -

1 Below El. 110.

All the areas are very flat with surface slopes too small for satis
factory natural drainage. During the August, 1955, flood there 
was serious flooding at various points. The spillways of the dams 
at the outlet of Chartley Pond and at Barrowsville on the Wading 
River were inadequate.

In the present condition of the undeveloped areas, where the 
slope of the land is small and there are large swamp areas with 
poorly defined stream channels, the rate of run-off is low, since 
much of the rainfall remains on the land for a considerable period 
before reaching the streams. With improvement of the land, the 
construction of adequate channels, the run-off will be more rapid, 
and greater peak rates of flood flow must be anticipated.
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P roposed  P l a n s .

The plans proposed are for a primary drainage system only, 
making possible the future construction of local tributary drainage 
which will permit better utilization of the area. The plans may be 
divided into four parts, which although related and somewhat 
interdependent, may readily be carried out in stages.

These divisions of the work are as follows:
Part I. —  The main system for draining Areas A to D into the# 

present Chart ley Pond.
Part II . —  The main system for draining Area E by elimination 

of Chartley Pond and dam, a future possibility for improvement of 
large swamp areas.

Part I I I .  —  The main system for draining Area F in Attleboro 
either by connection to the proposed drainage system in Part I 
for Areas A to D as described in Alternate A, or by a relief drain to 
Speedway Brook (Alternate B).

Part IV . —  Channel improvement of the Wading River below 
Chartley Brook, the reconstruction of the spillway at Barrowsville 
dam, and improvement of drainage conditions at the easterly part 
of Pleasant Street in Norton.

The various parts of the work, the construction required, and the 
location of the work are shown on the general plan attached to this 
report.

The primary drainage system has been designed to carry the 
run-off of a storm similar to that of August, 1955, in eastern Massa
chusetts, assuming a depth of run- off of 6 inches. The record of 
this storm at the U. S. Geological Survey Gaging station on the 
Wading River, located about three miles below the outlet of Chart- 
ley Pond, showed a total run-off of 4.50 inches. This design flood 
used for these areas assumes a flood run-off 33 per cent larger 
than this, 6 inches on the drainage area. This larger amount oc
curred in other places in eastern Massachusetts, which experienced^ 
a greater rainfall in this storm, and this run-off has been acloptea 
here as the measure of that flood. Based on the characteristics of 
these areas, the Ivinnison-Colby 1 formula would rate the actual 
1955 flood run-off here 4.5 inches, as less than a “ m ajor”  flood with

1 Flood Formulas based on Drainage Basin Characteristics,by H. B. Klnnison and B. R. Colby, Tram. 
A . S. C. E. Vol. 110 (1945), p. 849.
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a frequency of less than one hundred years. The 6-inch run-off 
would have a frequency probably once in about three hundred 
years. This does not mean that a flood of this magnitude may 
come evenly spaced once in three hundred years, but in a very long 
period of say one thousand years there might be three such floods. 
For example, there have been three recent floods in parts of New 
England with a frequency of one hundred years or over in 1936, 
1938 and 1955. The intensity of floods from these areas, like that 

* in other similar areas in eastern Massachusetts, is small for their 
w drainage areas. This is due to their very flat slopes, broad flood 

plains, and swampy areas.
For the small urban area in Attleboro, area F, a rainfall intensity 

of 2 inches per hour, or such as might be exceeded once in fifteen 
years, was used in determining the rate of run-off. A small city 
area like this is sensitive to short intense rainfall and cannot eco
nomically be protected against larger floods of less frequency.

The following table shows the peak flood flows used for the drain
age channels for the various areas:

T able 2. — Design Flood Flows (Cubic Feet per Second).

L o c a t io n . Area (inclusive). Flow (c. f. s.).

Outlet of Area F F 160

Outlet from A and B F +  A & B 225

Outlet from C F +  A to C 250

Outlet of Coopers Pond F +  A to D 385

Outlet of Chartley Pond F +  A to E 690

The spillway at the Barrowsville dam has been designed to carry 
a flood flow of 2,100 c. f. s. with a freeboard of 2.0 feet. Analysis of 
flood hydrographs of the 1955 flood of this and other rivers with 
similar characteristics show that this flow may be rated as consider

a b ly  larger than a major (100-year) flood.
The construction proposed provides channels at an elevation 

which will permit the reasonable drainage of all areas, thus permit
ting the development of unused areas as well as providing flood 
control.

The parts of this construction are described in more detail as 
follows:
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P art  I.

This part of tire plan provides for a basic drainage system which 
will drain the swamp areas in areas A to D, making useful land, and 
will lower the ground water level in the Pleasant Street area.

The construction proposed can be undertaken independent of 
Part II which provides for the drainage of the Chartley Pond area 
which may be deferred into the future.

For this part, the following will be required: ^
Construction of a channel south of the Taunton Branch of the 

New York, New Haven and Hartford Railroad easterly through 
the swamps and through the divide between Area B and Area C, 
to the outlet of Coopers Pond, and thence down the brook to Pike 
Avenue; a new channel from Pleasant Street to the outlet at the 
railroad through Coopers Pond which will be drained; and the con
struction of ditches on the north and south side of Pleasant Street as 
required, with provisions for underdrains to lower the ground water 
in this area.

New culverts will be required at the following locations starting 
downstream: Pike Avenue, under the Taunton Branch of the rail
road at the outlet of Coopers Pond, Pleasant Street, and under the 
Taunton Branch to drain Area A south.

The flood capacity of the dam at Chartley Pond will have to be 
enlarged, since the spillway and culvert were inadequate to carry 
the run-off from the August, 1955, flood. The vast storage remain
ing in the Chartley swamp area will reduce the design flood peak 
at the dam to about 500 c. f. s. The alterations to the spillway 
will consist of a shaft-type inlet having about 28 feet of free crest 
at Elev. 101, and carrying two feet of flashboards designed to fail 
when overtopped by one foot. The present culverts will have to be 
enlarged so as to increase their capacity. These will be estimated 
large enough to take the design flood, 700 c. f. s., assuming that the 
flood storage in Chartley Pond is eliminated as will be the case it 
Part II is completed. "

With this system of drainage, the principal drainage of Area A 
will be to the south, and Areas B and C will drain directly into the 
new channel instead of to Coopers Pond. The lowering of the water 
surface, as shown in Table 3 below, indicates the water level improve
ments possible under this plan.
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T able 3. —  Water Levels.

L o c a t io n .
Approximate Present 
Normal Water Surface 

Elevation.

Approximate Proposed 
Flood Water Surface 

Elevation.

Outlet Area A 126.3 118.5
Outlet Area B 127.3 118.0
Outlet Area C 128.2 116.0
Pleasant Street at brook to Coopers Pond 114.0 111.0
Outlet of Coopers Pond 113.0 109.0

The deep cut through the divide between Area C and the outlet of 
Coopers Pond will require the removal of a large amount of material, 
but it is believed that this can be used to supply the fill necessary for 
utilization of the improved swamp area.

The discharge from the new channel from the outlet of Coopers 
Pond into the swamp area below Pike Avenue will probably cause 
but little damage during a flood under present conditions, and noth
ing has been allowed under Part I to improve the channel in this 
area. If the Chartley Pond swamp Area E is to be improved, a 
channel would have to be provided to carry the flood flows from Pike 
Avenue to the proposed Chartley Pond channel. This is included in 
Part II.

The estimated cost of Part I is $292,300.

P a r t  II.
This part of the plan provides for the basic drainage system for 

Area E, the swamp area around the south of Chartley Pond. This 
may be deferred to the future. The plan requires the construction 
of a channel from the outlet upstream through the marshes to Wil- 
marth Street, eliminating Chartley Pond. A branch channel would 
also be constructed from a point below Peckham Street to Pike 
Avenue. There would also be some channel improvement down to 
the junction of Chartley Brook and Wading River to maintain the 
lower water levels, and a lined channel through the mill yard to 
take the greater flood flows resulting from the elimination of flood 
storage due to draining of the marsh area. The proposad channels 
through the swamp would be approximately 6 feet deep, with the 
bottom at the Chartley Pond outlet at Elev. 90 and at Wilmarth 
Street at about Elev. 94.
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New culverts would be necessary at Peckham Street, at the 
Taunton Branch railroad, and at South Worcester Street, at the 
outlet of the present pond.

The following Table 4 shows the lowering of the water levels to be 
expected:

T able 4. —  Water Levels.

L o c a t io n .
Approximate 

Present 
Normal Water 

Surface Elevation.

Approximate 
August, 1955, 
Flood Water 

Surface Elevation.

Approximate 
Proposed 

Flood Water 
Surface Elevation.

Outlet o f Chartley Pond 103.0 105.0 96.0

At Pike Avenue 103.0 105.0+ 100.0

At Wilmarth Street 103.0 105.0+ 100.0

It was not possible during this study to determine the exact ex
tent to which the swamp area at Charley Pond could be improved. 
Soundings taken for the entire length of the pond indicated that the 
depth of water is from 2 to 6 feet, and that hard bottom is found 
on the average at Elev. 97.

The total swamp area below Elev. 110.0 is 780 acres. It is be
lieved a large part of this land could be reclaimed by this drainage.

The estimated cost of Part II is 8277,500.

P a r t  III.
This plan provides for the drainage system for Area F, a small 

urban area in Attleboro at present partially served with a local 
storm drain system. The present outlet from this area is through 
a 30-inch pipe to a culvert under the Taunton Branch railroad lead
ing into the Brook Street drainage system, which consists of a stone
walled culvert to Dunham Street and a concrete pipe extending to 
Speedway Brook below Maple Street. This brook empties into 
Dodgeville Pond on the Ten Mile River. Due to changed condi-1 
tions in Area F and the area south of the Taunton Branch railroad, 
the Brook Street drain system is no longer adequate to carry the 
storm run-off. Present conditions and any future development in 
Area F require storm drains of greater capacity and at a lower ele-
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vation. The very flat slopes obtaining throughout the area require 
large drain pipe sizes.

This Area F can be drained in two ways:
Alternate A. —  The construction of a pipe connection from the 

outlet of Area F to the proposed channel for draining Areas A to 
D, covered in Part I. The 5 foot diameter reinforced concrete 
pipes would be laid from the outlet of Area F north of the railroad, 
running east to the culvert carrying the run-off from Area A under 
the railroad. This would require a larger culvert under the railroad 

w  than that provided in Part I. It would also require that the chan
nels be deeper than Part I in order to be at a suitable elevation to 
intercept the flow from the present outlet of Area F.

Alternate B. —  The construction of a relief conduit from the 
outlet of Area F at the railroad, southeasterly to Eddy and Torrey 
streets, southerly along Torrey and Elm streets to the present nat
ural drainage channel, thence southwesterly along present natural 
drainage across George, School and East streets, and thence more 
or less parallel to Brook Street, southeasterly to an outlet on Maple 
Street. An open channel would connect the outlet with Speedway 
Brook. This drain would be designed to carry not only the drain
age from the fully developed Area F, but also from the area through 
which it would pass on its route to Speedway Brook, including all 
area to the east which is now tributary to the present Brook Street 
drain. The elevation of the outlet of the relief drain is determined 
by the water surface elevation in Speedway Brook which is regu
lated by the Dodgeville dam on the Ten Aide River.

The estimated costs of the alternative plans for draining Area F 
are as follows:

Alternate A, including additional costs of charges in Part I $316,700
Alternate B .................................................................................................$370,000

P a r t  IV.
▼ This part of the plan provides for necessary channel dredging and 

improvement, and the reconstruction of the Barrowsville dam 
spillway so that the design flood on the Wading River, 2,100 c. f. s, 
may pass without exceeding the required water levels, essential to 
the satisfactory operation of the work proposed in Part III. Also
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included is the necessary drainage work to improve the ground- 
water conditions at the easterly end of Pleasant Street in Norton. 
For the channel improvement of the Wading River below the 
Chartley Brook, it will be necessary to excavate the channels to 
the minimum section which will pass the design flood with a slope 
giving the water surface elevation not over Elev. 92.0 at the mouth 
of Chartley Brook.

The spillway on the Barrowsville dam will require alteration in 
order to pass the design flood with the proper freeboard. It is^ 
proposed to provide a 16-foot section of crest at the present eleva- 
tion and a 35-foot with a crest lowered to Elev. 83.0 with stanchions 
and stoplogs up to Elev. 90.5, with the necessary piers and an oper
ating bridge. This with the present waste gate will give ample 
protection.

At the easterly end of Pleasant Street, the topography is such 
that the ground-water conditions can be improved by the con
struction of drainage ditches and underdrains in critical areas. No 
survey has been made of these local drains.

The estimated cost of Part IV is $32,800.

. Su m m ary  op C o st .

The estimated cost of this project may be summarized as follows:

Part I .
Part II (future) 
Part III:

Alternate A 
Alternate B 

Part IV .

$292,300
277,500

316,700
370,000
32,800

The total of Parts I, III Alternate A, and IV is $641,800.
Appendix A gives details of the estimated costs and preliminary 

plans of the various works.
(

R eco m m en d atio n s .

In view of the damage that has been done by floods, and the fact 
that damage will be more severe as the existing industry expands, 
and the fact that several hundred acres of land will be made usable 
for industry, the Department is of the opinion that the drainage



1957.] HOUSE —  No. 3270. 13

system that would carry flood waters to the Chartley Pond area 
should be constructed. This, in conjunction with work on the 
Barrowsville dam, and the future elimination of Chartley Pond dam, 
would provide outlets for future drainage of a large swamp along 
Chartley Brook, which is now a useless mosquito nuisance. The 
Department is of the opinion that this work would be in the public 
interest, and it is recommended that it be undertaken. The at
tached legislation would carry this recommendation into effect.

Respectfully submitted,

DEPARTM ENT OF PUBLIC WORKS. 

CARL A. SHERIDAN,
Commissioner.

LEWIS J. FRITZ,
Associate Commissioner.

Approval recommended.

RODOLPIIE G. BESSETTE,
Director, Division of Waterways.
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A p p e n d i x  A .

ESTIM ATED  COSTS, EXCLU D IN G  LAND EASEMENT 
AND W ATER RIGHTS.

P a r t  I.
Channel improvement:

Earth excavation, 85,000 cu. yds. @  $1.00 . . . . . . .  $85,000 jl
Rock excavation,1 10,000 cu. yds. @  $4.00 . . . . . . .  40,000^
Coopers Pond, 11,500 cu. yds. @  $1.00 . . . . . . .  11,500
Local drains, 6,900 ft. @  $2.00 . . . . . . . . .  13,800
Chartley Pond outlet, L. S. . . . . . . . . .  6,900

Total, channel improvement . . . . . . . . .  $157,200
Bridges and culverts:

Pike Avenue, 3 5' R. C. pipes, L. S. . . . $11,000
Taunton Branch railroad, 3 4' R. C. pipes, L. S. . . . . 18,100
Pleasant Street, 2 4' R. C. pipes, L. S. . . . . . . .  6,400
Taunton Branch railroad, 1 5' R. C. pipe, L. S. . . . . 12,000

Total, bridges and culverts . . . . . . . . .  $47,500
Chartley Pond Dam:

Spillway alterations . . . . . . . . . . .  $38,900
Grand total . . . . . . . . . . . .  $243,600

20% Engineering, overhead and contingencies . . . . . .  48,700

Total, Part I .........................................................................................................$292,300

P a r t  I I .
Channel improvement:

Earth excavation, 169,000 cu. yds. @ $1.00  . . . . . .  $169,000
Concrete lined channel, L. S. . . . . . . . 26,800
River improvement, 0.2 mi. @  $20,000 . . . . . . .  5,000

Total, channel improvement . . . . .  . . .  $200,800
Bridges and culverts:

Chartley Pond outlet additional, L. S. . . . . . . .  $5,000
Taunton Branch railroad, 3 6' x 9' pipe arch culverts, L. S. . . • 17,000
Peckham Street, 2 6' X 9 ' pipe arch culverts, L. S. . . . . • 8,400

Total, bridges and culverts . . . . . . . . .  $30,400
Grand total . . . . . . . . . . . .  $231,200

20% Engineering, overhead and contingencies . . . . . .  46,30C .̂,

Total, Part I I ......................................................................................................... $277,500

P a r t  III, A l t e r n a t e  A, D r a in  to  C h a r t l e y  P o n d .
Additional excavation, 92,700 cu. yds. @  $1.00 . . . . . .  $92,700
Rock excavation,1 10,300 cu. yds. @  $4.00 . . . . . . .  41,200

1 Assumed quantity.
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A p p e n d i x  B .

PROPOSED LEGISLATION.

Cf)e Commontoealtf) of spassacfcusetts

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

A n  A ct  au t h o r izin g  th e  d epartm en t  op pu blic  w orks  to

CONSTRUCT FLOOD CHANNELS, CULVERTS AND BRIDGES AND 

N ECESSARY APPURTENANCES IN  THE CITY OP ATTLEBORO AND 
TOW N OF NORTON AND TO ALTER THE CHARTLEY POND DAM AND 
BARRO W SVILLE DAM IN  THE TOW N OP NORTON.

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 is hereby
2 authorized and directed to construct flood channels, culverts
3 and bridges in the city of Attleboro and the town of Norton,
4 as outlined in the department’s report authorized by chapter
5 forty-two, resolves of nineteen hundred and fifty-six and chapter
6 seventy-two, resolves of nineteen hundred and fifty-seven.
7 Said department is further authorized and directed to make such
8 alterations to the Chartley pond dam and to the Barrowsville
9 pond dam, in the town of Norton, as it deems advisable and

10 necessary; provided, that said city and town acquire all land
11 rights and easements necessary for said work; and provided,
12 further, that said city and town shall have deposited with the
13 said department one half of the cost of said project and as-
14 sumed liability in the manner provided by section twenty-nine
15 of chapter ninety-one of the General Laws for all damages that
16 may be incurred under said project.

1 Sectio n  2. For the purpose of this act the city of Attleboro
2 is hereby authorized to contribute toward the cost of work on
3 this project outside the limits of the city.

1 Section  3. For the purposes hereof the said department may
2 expend such sums as may be appropriated therefor.


