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REPORT OF THE DEPARTMENT OF PUBLIC WORKS OF
A STUDY AND INVESTIGATION OF THE BLACK-
STONE RIVER ACCORDING TO CHAPTER 99 [OF
THE RESOLVES OF 1957.

Department of Public Works,
100 Nashua Street, Boston 14, December 4, 1956.

To the Honorable Senate and House of Representatives of the Commomvealth of
Massaclmsetls.

In accordance with the provisions of chapter 99 of the Resolves
of 1957, the Department of Public Works submits a report on its
study and investigation relative to the feasibility of raising certain
bridges on the Blackstone River.

Chapter 99 of the acts of 1957 reads as follows

Resolved, That the department of public works is hereby authorized and directed
to make a study and investigation of the feasibility of raising the three railroad
bridges in the town of Millville and the railroad bridge in the town of Northbridge
which restrict flood flows in the Blackstone river by the collection of debris on the
truss members of such structures. Said department shall report to the general
court the results 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 senate on or before the first Wednes-
day of December in the current year.

As there is no railroad bridge over the river of any flood con-
sequence in Northbridge, it is assumed that the one in Uxbridge is
the one referred to in the resolve.

The following is a report of this study and investigation:
The area covered by this study includes the Blackstone River

from the mouth of the Mumford River in Uxbridge down to below
the Tupper Corporation dam in Blackstone.

Flood Flows
The records of flood flows on the Blackstone River are shown in

Table I, which gives the peak flows from Worcester through to
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Woonsocket and also, in some cases, the Kinnison-Colby 1 peaks for
“major” and “rare” floods, rated as floods with frequencies of
occurrence of 100 and 1,000 years, respectively. These frequency
figures do not mean that a 100-year flood may be expected evenly
spaced at 100-year intervals, but that in a long period of time, say
500 years, there might be expected five such floods. The 1955 flood
flows in this area were very large, indeed, about 60 per cent larger
than the previous record flood of 1936, which may be rated as of
about the magnitude of a 100-year flood.

The peak flows of the Blackstone River in this area for the floods
of 1936 and 1955 are those given by the United States Geological
Survey at the Tupper Dam in Blackstone. No analysis of the
Kinnison-Colby peaks has been made for the river at this point;
however, comparison of the records on the river for other stations
shows that the 1955 flood was of the order of a “rare” flood, and it
has been decided to use the 1955 figure as the design flood for this
study.

Water Levei

The attached profile of the Blackstone River shows the river
levels during the 1955 flood.

As shown on this profile, the head losses during the 1955 flood
were very high at the Central Street bridge in Millville, and at the
New York, New Haven & Hartford railroad bridge No. 19.40, the
first crossing upstream from the Tupper Dam. Flood levels for the
1936 flood taken from various sources are also shown.

Damages,

No detail study of the damages caused by the 1955 flood was
made. From observation along the river and study of maps of the
area, the following general approximate summary has been made
up covering the area from the mouth of the Mumford River below
the center of Uxbridge to the Tupper Dam in Blackstone.

In Uxbridge, about 6,500 feet of Main Street and old Main
Street from above the Skull Rock bridge was flooded. Two houses
near this bridge were inundated up to the ground floor. Three
houses about half a mile downstream were flooded up to the first
floor window sills, and two others had their basements filled.

1 Flood Formulas based on Drainage Basin Characteristics. H. B. Kinnison land B. R. Colby, Tran:
actions, American Society of Civil Engineers, Vol. 110 (1945), p. 849.
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In Millville the Central Street bridge was closed, and below the
town about 3,500 feet of Main Street was flooded. The factory of
the “Loumac” Company was flooded with water feet on the
ground floor. About a dozen houses were flooded above the first
floor and one garage was washed away.

Table I. Blackstone River floods.

WaterPeak Flows, (c. f. s.) ElevationsDram-
age
Area computed. actual. actual.

(Square
Miles).

Minor. Major. Rare. 1936. 1955. 1936. 1955.

Worcester . . . 31.3 1,160 2,860 5,000 | 2,520 3,970

Northbridge . . 139 2,780 7,530 12,700 7,510 16,800 273.12 273.9
Blackstone —Tupper 259 - 11,800 18,800 198.2 201.7

Corporation Dam.
Blackstone Saranac 354 - 13,600 - 168.6 180.1

Dam.
Woonsocket . . 417 6,390 16,600 29,100 15,000 1 29,600* 121.8 129.3

1 1927 14,700 c. f. s.; 1938 15,100 c. f. s.; 1954 9,400 c. f. s.
3 U. S. Army Engineers’ estimate of natural peak corrected for dam failure.

In Blackstone, upstream from the Tupper Dam, about 1,700
feet of highway was submerged and twelve houses and one store
were isolated for three days. Several houses were affected by flood
water.

Sections of the Providence and Worcester Division railroad were
submerged. About 4,500 feet of the railroad was flooded in Ux-
bridge, 6,000 feet in Millville, and 2,000 feet in Blackstone. Three
railroad bridges were flooded and the track washed out.

No estimate has been made of the cost of these damages.

Flood Improvement Measures
The bridges considered, which created obstructions to flood flows

were the three railroad bridges of the New York, New Haven &

Hartford Railroad, Providence and Worcester Division, and the
Central Street bridge in Millville. The New York, New Haven &

Hartford Railroad, Providence and Willimantic Division, crosses
over the Providence and Worcester Division at the river near
bridge No. 19.40 so that it interferes with the raising of this bridge.
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It lias been proposed by others that the Skull Rock highway
bridge in Uxbridge will be rebuilt. Allowance has been made for the
hydraulic improvements here, but none for the cost of construction.

The following measures were considered to provide for improve-
ment of the river by the raising of the bridges:

1. The complete removal of the Tupper Corp. Dam. A bascule
dam was estimated at this point, but is too expensive to consider.

2. The improvement, but without extensive dredging, of the
channel between the Tupper Dam and the New York, New Haven
& Hartford railroad bridge No. 19.40. This is an alternate to re-
moval of the Tupper Dam.

3. The raising of bridge No. 19.40 of the Providence and
Worcester Division about 4 feet, and the removal of the high plate
girder bridge No. 37.15, of the Providence and Willimantic Division,
to make the raising possible.

4. The provision of a through plate girder for bridge No. 19.72
(Providence and Worcester Division) instead of the present deck
plate girder bridge and raising it about 3.6 feet.

5. Improving the Central Street highway bridge waterway in
Millville by excavating in the river just upstream from the bridge.

6. Raising railroad bridge No. 23.19 of the Providence and
Worcester Division about 4 feet.

These items are described in more detail below.
The railroad bridges of truss construction would be raised to an

amount required to pass the design flood with the water level up
to the floor stringers. The beams under these stringers are spaced
13 and 18 feet apart and are generally about 2 feet lower. In view
of the size of flood chosen for design and the difficulty of raising
the tracks the extra 2 feet, the bottom of the floor beams are as-
sumed submerged.

All the bridges and bridge abutments that would be raised were
originally designed for two tracks. It is believed that they can be
raised the amount proposed, generally about 4 feet, without ex-
tensive increase in cross section of the abutment to provide for a
single-track bridge.

The mill owning the Tupper Dam does not use the water for power
or process purposes. The dam turns the water into a canal about
1,000 feet long leading to a pond having an area of 14.5 acres which

1. Tupper Dam.
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now serves for fire protection. An existing abandoned water
power plant with about 33 feet head is fed from this pond. One
plan considered would be to have the owners of the property en-
tirely abandon the canal and pond so that the dam can be removed.

Improving the dam by changing the crest shape so that it would
discharge nearly 20 per cent more water with the same head as at
present was also considered. This would lower the water level at the
dam during the design flood about 1.8 feet. It would still be 7.5 feet
higher than if the dam were entirely removed, but this would have
very little effect on the river level at the railroad bridges upstream.

A bascule dam could be put at the site of the present dam. This
would require two dam sections 8 feet high and 90 feet long. The
cost of this, about $240,000 for the gates alone, is considered pro-
hibitive.

With the Tupper Dam removed, the design flood water level at
the downstream side of railroad bridge No. 19.40 is estimated to be
Elev. 205.5, a reduction of 1.8 feet in the water level from that of
the 1955 flood.

2. Channel improvement.

Clearing the channel above the Tupper Dam up to the first rail-
road bridge No. 19.40 has been considered. The channel here at
flood level is very wide and it is believed that the considerable slope
in the river in this section, over 5.5 feet in 4,000 feet, must have been
in part due to the brush and trees growing on the river banks which
were overflowed. No detailed study of this has been made, but it is
believed that clearing the river banks for a flood channel without
doing any extensive dredging would improve the flood flow through
this section. It is estimated that this would give the same water
level at the railroad bridge upstream as the removal of the Tupper
Dam.

and No. 19.40.
At this point there are two bridges, the Providence and Willi-

mantic Division crossing the river and over the Providence and
Worcester Division.

The upper bridge No. 37.65 is on the Providence and Willimantic
Division. This railroad is not now in use. If this bridge could be
entirely abandoned it would make the river work much cheaper. It

3. NewYork, New Haven & Hartford Railroad Bridges No. 37.65
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is believed that the abandonment of the track would also assist in a
proposed highway relocation at the overpass east of the river cross-
ing. It is assumed that this can be done and the plate girder crossing
the Worcester Division removed. The truss bridge crossing the
river is high enough. If it cannot, it will be necessary to raise the
whole bridge by the same amount as the lower bridge, or possibly
provide for a grade crossing of the two railroads.

The Worcester Division bridge No. 19.40 at this point will be
raised about 4.8 feet.

This is a deck plate girder bridge which could be changed to a
through plate girder and raised about 7 feet. This will require
raising the track about 3.6 feet.

The water in 1955 was up just about even with the deck of this
bridge. It is believed that the high drop in water level through this
bridge, probably about 4 feet, was due to the effect of brush. The
river channel leading to the bridge on the upstream sides is com-
plicated and could be improved materially by some excavation. A
detailed study of this it is believed will show that it is not necessary
to provide any additional water way to provide for a water level down
below the bottom of the bridge girders if the channel immediately
upstream is improved.

It is proposed to raise the grade of the railroad at this bridge
about 4 feet. There is a highway overpass over the railroad about
1,000 feet downstream, but this is ample distance for the raising of
the track at the bridge with satisfactory grades.

The estimated cost of the work described is $273,500, as shown
in Appendix A. ,

SxJMMAKY.
The flood profile shows the estimated effects of the improvements

during a flood like 1955 due to the raising of these bridges. It is
estimated that the water level above the Central Street bridge in
Millville will be reduced about iff feet, and at the Skull Rock
bridge in Uxbridge, about l ]-f feet.

J. Plate Girder Bridge No. 19.72.

5. Central Street Bridge, Millville

6. NewYork, New Haven & Hanford Railroad Bridge No. 23.19.
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The river upstream from this point flows through a wide area,
and at the railroad bridge No. 23.19, the water flowed over the em-
bankment to a depth of about 4 feet and a width of 1,350 feet. With
the track and bridge raised this channel area at the bridge will be
much restricted and there will be some loss of head. It is estimated
that the I3d> feet lowering in flood levels at this point caused by the
improvements, and raising the bridges downstream will be reduced
above the bridge to about one half of this amount due to this loss.

No detail study has been made of the river above this point. It
is believed that the water level above the mouth of the Mumford
River will not be much, if any, reduced by the raising of these
bridges.

During a “major” flood of the magnitude of that of 1936 only
one of these bridges would be submerged to any extent, so that
raising them would reduce the flood levels little if any.

The total estimated cost of the improvement described is 8273,500,
of which $235,500 is due to raising the railroad tracks and bridges.
The benefit obtained, which would only partially eliminate the
flood damage at the “Loumac” Company and surrounding area in
Millville, does not in our opinion justify this total expenditure.

ReCOMMENDAI lONS

It is recommended that the river bank clearance between the
Tupper Dam and the railroad bridge No. 19.40, the channel clear-
ance above the Central Street bridge in Millville, and the provision
of a through plate girder railroad bridge No. 19.72, instead of the
present deck plate girder without raising the tracks be undertaken.
These measures are estimated to cost a total of $104,000.

Appendix B is a draft of legislation to carry this recommendation
into effect.

Respectfully submitted

DEPARTMENT OF PUBLIC WORKS.

FRED B. DOLE,
Acting Commissioner.

LEWIS J. FRITZ,
Associate Commissioner.

Approval recommended.
RODOLPIIE G. BESSETTI

Director , Division of Waterways.
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Estimated Cost Summary.

1. Removal of the Tapper Dam in Blackstone, $17,500.00.
2. Channel clearance, alternate to No. 1 $20,000 00
3. Removal, NewYork, New Haven & Hartford:

Willimantic Division bridge No. 37.65 3,500 00
Raising Worcester Division bridge No. 19.40 . . . 12,500 00

Convertingand raising Worcester Division bridge No. 19.72 . 66,000 00
Raising track for the above bridges 71,500 00

5. Raising Worcester Division bridge No. 23.19 .... 12,500 00
Raising track for the above 69,500 00

6. Improvement of Central Street bridge in Millville . . . 18,000 00

$273,500 00

Die above estimate assumes that the Willimantic Division will
abandoned so that bridge No. 37.65, which crosses the Worces-
Division at bridge No. 19.40 may be removed.

Appendix A.

BLACKSTONE RIVER FLOOD CONTROL.
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In the Year One Thousand Nine Hundred and Fifty-Eight.

An Act authorizing the department of public works to
IMPROVE FLOOD CHANNELS OF THE BLACKSTONE RIVER IN THE
TOWNS OF MILLVILLE AND BLACKSTONE TO RAISE A RAILROAD
BRIDGE IN THE TOWN OF MILLVILLE AND TO DO OTHER APPURTE-
NANT WORK.

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 improve flood channels of the Blackstone river in
3 the towns of Millville and Blackstone, to raise a railroad bridge
4 in the town of Millville and to do other appurtenant work as
5 outlined in the department’s report authorized by chapter
6 ninety-nine of the acts of nineteen hundred and fifty-seven;
7 provided, that the said towns shall acquire all land rights and
8 easements necessary for said work; and provided, further, that
9 said towns shall have deposited one half of the cost of said work

10 and assumed liability within the limits of the respective towns
|1 1 in the manner provided by section twenty-nine of chapter ninety-
-12 one of the General Laws for all damages which may be incurred
13 under said work. For the purposes whereof the said department
14 may expend such sums as may be appropriated therefor.

PROPOSED LEGISLATION.

Appendix B.

Oc Commontoealdj of cpassacfjusetts
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