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Jan. 14, 1922.

To the Honorable the Senate and House of Representatives of the Common-
wealth of Massachusetti

The Department of Public Works has the honor to submit
its report in accordance with the provisions of chapter 18 of
the Resolves of 1921, which provides that the department of
public works make such further surveys and examinations of
the territory between Taunton River and Massachusetts Bay
as it may deem necessary and prepare estimates of the prob-
able cost of a waterway from Taunton River to Massachusetts
Bay.

Cbe Commontoealtf) of e©asoacfni,setts.





To the Honorable the Senate and House of Representatives of the Common-
wealth of Massachusetts

Chapter 18 of the Resolves of 1921 provides as follow

Resolved, That the department of public works is hereby authorized to
make such further surveys and examinations of the territory between
Taunton river and Massachusetts bay as it may deem necessary and to
prepare estimates of the probable cost of a waterway from Taunton river
to Massachusetts bay. The department shall submit such estimates to
the next annual session of the general court not later than the second
Saturday in January.

As no appropriation was made under this resolve, this report
is based upon recent surveys made by the Department. The
estimates of probable cost and the engineering data have been
compiled by its engineer, Mr. William F. Williams.

In order that a comprehensive study for a waterway from
Taunton River to Boston Harbor may be presented, it is neces-
sary to include a portion of the river which was covered in a
special report of the Board of Harbor and Land Commissioners
April 10, 1916, under the provisions of chapter 103 of the
Resolves of 1915.

In that report the proposed improvement was to commence
at a point on the Taunton River just below Weir Village in the
city of Taunton, and proceed by one of two routes to the dam
at East Taunton. The first followed the river, which is very
crooked, and called for a number of short radius curves, and
also involved the reconstruction of three railroad and three

Cl)c Commontoealti) of Q^assac&usettsi.

REPORT OF THE DEPARTMENT OF PUBLIC WORKS,
DIVISION OF WATERWAYS AND PUBLIC LANDS.
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highway bridges. The second followed the location adopted
by the intracoastal waterway surveys, and provided for a canal
on practically a straight line from the river below Weir Village
to the dam at East Taunton, shortening the distance for
through traffic by 3.4 miles, although it crossed one railroad
and five highways.

Above the dam at East Taunton the proposed improvement
consisted of a canalization of the Taunton River to the exist-
ing dam at Pratt Town; therefore, the present investigation
commenced with the canalization of the river as far as the
junction of the Wenatuxet River, but so much of the estimates
in the report of 1916 as relate to the improvement below this
point have been incorporated in this report in order that the
same may show the entire cost of a waterway from Taunton
River to Boston Harbor.

Before taking up the description of the route covered by the
survey, it may be of interest to review briefly the h of

the various surveys that have been made for an inland water-
way from Boston Harbor to Narragansett Bay. The earliest
recorded survey is shown on a map made by Benjamin F.
Baldwin in February, 1808, and filed in the archives of the
State, which includes two routes, one beginning at Wey-
mouth Back River and passing through Weymouth, a corner
of Hingham, Abington and East Bridgewater to the Taunton
River at Titicut bridge about 10 miles above Taunton; the
other began at Weymouth Fore River and passed through
Braintree, Randolph, North Bridgewater (Brockton), West
Bridgewater, Bridgewater and Raynham to the Taunton River
near the easterly line of Taunton. It does not appear that an
estimate of the cost of a canal on either route was prepared,
or that the number of locks was determined, although the
water supply was considered and decided to be sufficient.

In 1902 a survey and report was made, under the provisions
f chapter 82 of the Resolves of 1902, of the cost of a canal

130 feet wide on the bottom, 25 feet deep, extending from the
deep water in the Taunton River at Somerset to deep water
in Boston Harbor at the mouth of Weymouth Fore River.
The length of this structure would be about 31J miles between
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the outer faces of the terminal locks at each end of the canal.
The summit level would be 130 feet above mean sea level.
There would be 14 locks, 60 feet wide and 550 feet long, with
intermediate gates. The amount of water required for the
canal was so great that there was no source of supply which
could be used nearer than the Blackstone River, and this could
only be taken by destroying the water power of the river.
It was also found that water could be pumped from the ocean
cheaper than it could be secured from the Blackstone River,
and the estimates were based on installing pumps for furnish-
ing this water. The total cost was estimated at that time as:
$57,618,358. At the present time the cost would undoubtedly
be at least double that amount.

In 1910 and 1911 surveys were made under the direction
of. a special board of engineer officers of the United States
Army under a provision of the River and Harbor Board ap-
proved March 3, 1909. Four routes were surveyed under the
direction of this Board, but two both starting from the
Taunton River and one terminating in Hingham Bay and
Boston Harbor proper, and the other in Plymouth Harbor
about 30 miles south of Boston Harbor were found to be
superior to all the other five which were considered, including
the one surveyed in 1902 and the Cape Cod Canal route.
Estimates for these routes provided for both 125 and 200 foot
bottom widths. On the Taunton-Hingham line the summit
level would be 35 feet above mean low water. On the Plym-
outh route two plans were made, one for the summit level
20 feet above low water and the other the sea-level route.
The sea-level route has tide locks at each end, the level being
practically at high water at Plymouth. No pumping will prob-
ably be required until traffic begins to be heavy. On the
Plymouth route, with the summit level of 20 feet, about one-
half of the water for locking will have to be pumped, and the
same thing would occur on the Plingham route. The estimated
cost of the canals were as follows:
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Depth of Water,
Descript

18 Feet 25 Fe

Lock canal, 35-foot summit, bottom width 200 fe •t

Harbor 00 $40,04'Cost of construction, Taunton River to Hingh
Annual cost of maintenance .... 107,120 120

Lock canal, 35-foot summit, bottom width 125 f«
Cost of construction, Taunton River to Hingh
Annual cost of maintenance ....

Harbor . 24,955,000 32,470

Lock canal, 20-foot summit, bottom width 200
Harbor . 20,570,000 26,841Cost of construction, Taunton River to Plymc

Annual cost of maintenance . . . . 1,400 ,400

Lock canal, 20-foot summit, bottom width 125 f>
17,453,000 21uth HarCost of construction, Taunton River t

Annual cost of maintenance 400 591,400

•1 canal, bot
uth Harbor . 35,696,000 47,1Cost of construction, Taunton River to PI;

Annual cost of maintenance . 441,400 473,400

>uth HarborCost of construction, Taunton River to Plyrr
Annual cost of maintenance .

420,000 37,41
441,400 4 400

By chapter 103 of the Resolves of 1915, the Harbor and
Land Commissioners were authorized to make surveys from
Weir Village to Brockton. They reported for two routes,
one along the Matfield River and the other along the Town
River. The canal was to be 75 feet wide on the bottom with
a depth of 12 feet, locks a length of 311 feet, a width of 45
feet and a depth of 12 feet over the sills

The estimated cost from Weir bridge to Brockton, via Town
River, was $8,861,966, and by the Matfield River route,
$9,026,531

The summit level of the canal would be 69 feet above tide-
water in the Taunton River, and the distance from Weir bridge
25.85 miles by the Town River route and 25.45 miles by the
Matfield River route, the summit level being the same height
in both cases

By chapter 135 of the Resolves of 1916 the Board of Harbor
and Land Commissioners were authorized to make further
surveys for the construction of a canal from Taunton River
to Massachusetts Bay by the construction of a canal from
Taunton River to North River and the canalization of variou;

rivers to Boston Harbor. Estimates and surveys were made
but no final report was made as none was called for by the
resolve.
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In preparing the plans and estimates under chapter 135 of
the Resolves of 1916, the plans and estimates of previous in-
vestigations were utilized so far as possible, and the new work
done and the estimates of cost prepared in connection there-
with were as follows:

Survey

The route selected for the survey under consideration began
at the junction of the Wenatuxet River with the Taunton
River, in the town of Halifax, about 10.6 miles by the river
from the dam at East Taunton, and pursued a northeasterly
and northerly course by the valley of the Wenatuxet and a
small brook to Robbins Pond in East Bridgewater, crossing
the pond and continuing in a northerly direction by the valley
of the Satucket River and Poor Meadow Brook in East Bridge-
water, Hanson and Whitman to the source of the latter stream
in Rockland; thence by the valley of Mill River or French’s
Brook to Studley Pond, and by a brook to Thompsons Pond
in Rockland, and thence by a feeder of this pond to its source;
thence crossing the summit level to the watershed of Old
Swamp River and following this valley through Hingham and
Weymouth to and across Whitman Pond, and by a small brook
to Mill Cove and Weymouth Fore River about 2,600 feet
above Quincy Point bridge.

The zero of the survey is a point in the Taunton River near
the junction of the Wenatuxet River and coincides with station
56000 on the Taunton River survey of 1915-16. The total
distance covered by the base line of the survey is 23.5 miles,
although about 2.7 miles of this distance was replotted from
the survey for the intracoastal waterway. The field work was
commenced Nov. 28, 1916, and completed Aug. 4, 1917.

The topography was taken on both sides of the base line
for a width varying from 500 feet in narrow sections of the
valleys to 5,000 feet in towns and flat swTampy areas. Sound-
ings were taken 10 feet apart at intervals of 200 to 300 feet
in all ponds on the line of the survey, and the shore line was
also located. Levels were run over the entire line of the sur-
vey based upon benches established by the United States
engineers in connection with their survey for the intracoastal



[Jan.HOUSE No. 1261.10

waterway in 1909-10 and referred to mean low water at
Boston Light.

The survey crosses the Plymouth Division of the Old Colony
Railroad three times between South Hanson and Whitman,
the Hanover Branch Railroad between Rockland and North
Abington, and the South Shore Branch of the Old Colony
Railroad in Weymouth; also a number of highways. The
general trend of the valleys after leaving Robbins Pond is in
a north and south direction, but they are narrow with numer-
ous turns which make it impossible to lay out a route with
long tangents without an excessive amount of excavation. The
nearest point of the survey to the city of Brockton is where
it passes through Whitman about 3 miles easterly from the
city line. No test borings were made at any point on the line
of the survey, but all surface indications of ledge were noted.

Dimensions.
No dimensions for the proposed waterway were named in

the resolve, therefore it was necessary to determine this ques-
tion before any estimates of cost could be prepared.

The Taunton, Brockton and Boston estimate of 1902 pro-
vided for a canal with 14 locks, a bottom width of 130 feet,
and a depth of 25 feet. Two estimates of the cost of the
North River-Hingham route of the intracoastal waterway
survey of 1909-10 were prepared, both based upon a lock
canal of 25 feet in depth and a bottom width of 125 and 200
feet, respectively. In other words, these were to be ship canals
to provide for the regular coastwise carriers of less than 25-
foot draft; but in both cases the estimates were found to be
too high to warrant their construction.

The investigation under the resolve of 1915 developed the
conclusion that the tendency of coastwise commerce was to
larger vessels, and as there were only a comparatively few
light draft cargo vessels available for an extension of coastal
commerce to interior water routes, the operation of these
waterways must lead to the creation of a shallow draft type
of craft adapted to interior routes but competent to navigate
Long Island Sound. It was found that the basis of such a
standardization had already been anticipated by the construe-
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lion of the New York Barge Canal, which connects the Great
Lakes with the Hudson River by a waterway system whose
total length is 790 miles.

The dimensions of the barge canal call for a channel 75 feet
wide on the bottom and 12 feet deep. The locks have a stand-
ard length of chamber of 311 feet, a width of 45 feet, arid a
depth of 12 feet over the sills, which it is claimed will accom-
modate a barge of 3,000 tons capacity on a 35-foot beam, if
specially designed for the purpose. Assuming that a type of
craft will be designed for the barge canal sufficiently seaworthy
for passage through Long Island Sound, it will be possible for
the Great Lakes to be connected by through-water carriers
with the interior waterways of New England. A report by
the engineers of the War Department upon the improvement
of the Connecticut River from Hartford, Conn., to Holyoke,
Mass., recommended a depth of 12 feet for the canalization
of the river above Hartford, and for the construction of locks
at Hartford and Enfield, “conforming to the dimensions of
the locks in the New York State Barge Canal.”

In the operation of interior waterways there would probably
always be more or less transferring of cargoes at the deep-
water terminals, no matter what might be the dimensions of
the waterway; but this defect would be overcome in time by
the growth of reciprocal routes due to the use of standardized
carriers. While it is quite evident that the cost of a ship
canal from Taunton River to Boston Harbor is prohibitive,
it is of interest to learn the approximate cost of a canal of
barge dimensions, as that appears to be the only solution of
the problem that co-ordinates with existing and pending
projects in other localities that has not been fully investigated.

By chapter 71G of the Acts of 1914 an expenditure of $lOO,OOO
was allowed for the improvement of the Taunton River from
Fall River to Weir Village, provided the Lmited States will
appropriate for the construction of a continuous channel be-
tween the points named. Chapter 80 of the Resolves of 1916
provided for an extension of these conditions for a period of
three years after the passage of the resolve.

The report of Col. John Millis, Corps of Engineers, U. S. A.,
upon the improvement of the Taunton River from Fall River
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to Weir Village, submitted under date of June 30, 1916, gives
the following estimate of the cost of a channel which would
have a minimum width of 100 feet and a minimum depth of
18 feet at mean low water:

Dredging 957,124 cubic yards of mud, sand and gravel at
11 cents per cubic yard $105,283 64

Dredging 3,181,508 cubic yards of mud, sand, gravel and
clay at 22 cents per cubic yard 699,931 76

Rock excavation, 53,424 cubic yards at $B.BO per cubic yard 470,131 20
Removal of 3,000 cubic yards of bowlders at $8 per cubic

yard 26,400 00

§1,301,746 60

Colonel Millis also came to the following conclusion as stated
in the report referred to:

Until such time as the matter of a through waterway between Narra-
ansett Bay and Boston Harbor may be taken up for actual consideration,

I believe that an expanison of this project in the way of increased depth
and width of channel in the Taunton River is not warranted, and there-
fore the improvement of the Taunton River as contemplated under the
provisions of the river and harbor act of March 4, 1913, is not worthy of
being undertaken by the Federal government at the present time, on
account of the limited benefits that would result from such improvements
and the great cost of making them. I believe, however, that the subject
should be further considered in connection with future consideration by
the State of the through waterway as above. I am informally advised
that the above recommendation conforms to the views of the Massa-
chusetts Board of Harbor and Land Commissioners.

Attention is invited to the fact that the harbor of Boston is almost
unique among seacoast harbors of the United States of corresponding
commercial importance in having no connection with the inland water-
way system of the country and to the very extensive connections that
would be assured by completing the gap that now exists between the
Taunton River and the North River and the extension of a branch to
Brockton. Boston and other towns of New England would then be linked
up with a ver}r extensive inland waterways system.

The basis of the estimate will therefore be the dimensions
of the New York Barge Canal, which calls for a channel with
a minimum bottom width of 75 feet and a depth of 12 feet,
and locks with an available length of 311 feet, clear width of
45 feet and depth of 12 feet over the sills.
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The proposed route of the canal from the junction of the
Wenatuxet River with the Taunton River to tidewater at
Weymouth Fore River is shown on 15 sheets, and that part
of the route covered in the report of April, 1916, from Weir
Village to the junction referred to above, is shown on 11 sheets,
all drawn to a scale of 1 to 2,000. The alternative route below
East Taunton is shown on four tracings of the intracoastal
waterway maps drawn to a scale of 1 to 2,500. A profile of
the route from Taunton River to the Weymouth Fore River,
with details of locks, is also shown, together with a general
map of that part of the State lying south of Boston.

The center line of the canal has been laid out as closely as
practicable along the lowest level of the valleys covered by
the survey in order that the amount of excavation shall be
kept to the lowest possible limit, for the purpose of preparing
a minimum estimate of cost. This has made it necessary to
introduce a large number of curves of varying radii, although
no curve is used with a radius less than 955 feet in length,
which corresponds to a 6-degree curve. No alloivance has
been made for increasing the width of the canal on curves, as
the estimate is based upon a tentative location and the quan-
tities are only approximately correct.

The alignment of the proposed canal, from the south end of
Lock No. 1 at East Taunton to the north end of Lock No. 16
at tidewater at Weymouth Fore River, covers a distance of
34.67 miles, or 35.93 miles to Quincy bridge, and includes 89
curves of varying degrees of curvature, but all between 1° 30'
and 6°, with a combined length representing 41 per cent of the
total distance. The radii of these curves varies from a mini-
mum of 955 feet to a maximum of 3,820 feet.

The alignment crosses the Plymouth Branch of the Old
Colony Railroad three times, but the estimate provides for
relocating the railroad from a point 800 feet north of the North
Hanson station to a point a short distance south of the Whit-
man station, a total length of 7,920 feet, which will reduce

Plans.

Alignment.
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the crossings to one, but there will be two other railroadcrossings, one in Rockland and one in Weymouth.The canal, including the Taunton River above the dam at
, 7 Taunton, crosses twenty-eight highways for which liftbridges of the bascule type are provided in the estimate. Sevenother highways will require certain changes to adapt them tothe new conditions, and the estimate also includes lift bridgestor four lines of railroad that will cross the canal. In additionto these bridges there are three highway bridges and one rail-road bridge provided for in the estimate of the cost of canal-
izing the river from Weir Bridge to East Taunton.

Canal Prism.
A typical cross section of the canal prism is as follows: Thebottom width is 75 feet and the banks are sloped lon 2. A berm,8 feet Wlde in excavation and 16 feet wide in fill, is providedfor on each side of the canal. It is 2j feet above the waterlevel and can be used as a towpath, for which purpose pro-

vision is made to continue it over spillways and connectingstreams on timber structures.
The upper 10 feet of the surface of the banks of the canalare faced with rubble stone, designated as wash walls in theestimate, and intended to protect the bank from erosion bythe wave action created by the passing boats.

Locks.
The canalization of the Taunton River provides for a lockjust above the East Taunton dam with a lift of 15 feet, rais-ing the water level to 19 feet above mean low water at BostonLight. This level is carried up the Wenatuxet River about

1 mile, where Lock No. 2 is provided with a lift of 14 5 feetraising the water level to 33.5 feet above the datum plane.’
Lock No. 3 is located about 1.6 miles below Robbins Pondand will have a lift of 14.5 feet, raising the water level to 48feet above datum, which is carried through Robbins Pond to
Lock No. 4, located about 1,650 feet north of the Plymouth
Division of the New York, New Haven & Hartford Railroad,south of Washington Street in Hanson, and having a lift of12.5 feet, which will raise the water level to 60.5 feet. Lock
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No. 5 is located south of a railroad crossing to be abolished,
and about 5,500 feet south of the Whitman railroad station,
and has a lift of 12 feet, which raises the water level to 72.5
feet, and carries it to Lock No. 6, located 2,000 feet northerly
from the boundary line between the towns of Rockland and
Whitman, where a lift of 14.5 feet raises the level to 87 feet.
Lock No. 7 is located in Studley Pond just west of Market
Street in the town of Rockland and has a lift of 19 feet, which
raises the water level to 106 feet. Lock No. 8 is located be-
tween North Avenue and Hanover Branch Railroad in Rock-
land, where a lift of 14.5 feet raises the water level to 120.5
feet. Lock No. 9 is located 200 feet north of Arch Street on
the line between Rockland and Abington and has a lift of 19.5
feet, which raises the water to the summit level of 140 feet
above the datum plane. Lock No. 10 is located 25 feet north
of Union Street, Rockland, at the northerly end of the summit
level, and drops 20 feet to the level of Lock No. 11 at grade
120, which is located about 1,000 feet southeast of the fair
grounds, Weymouth, and drops 20 feet to the level of Lock
No. 12 at grade 100, which is located about 1,300 feet north-
west of Pleasant Street in the
to the level of Whitman Pond
a flight of three locks, Nos. 1
Commercial Street, Weymouth

same town, and drops 28 feet
at grade 72, and continues to

14 and 15, located south of
with a combined drop of 60

feet to the level of 12 feet above the datum plane. The en-
trance or tidal lock is located in Mill Cove, an arm of Wey-
mouth Fore River, about 1,000 feet north of the South Shore
Branch of the Old Colony Railroad.

The type and dimensions of the locks provided for in the
estimate are the same as adopted by the New York Barge
Canal. The dimensions are as follows:

Fee

Length of locks, over all
Length of lock chamber

450
311

Width of lock chamber
Depth over sills

45
12

Length of each approach
Height of berm above water
Width of berm in cut

800
9

5
8

Width of berm in embankment
Lifts vary from 12 to 28 feet.

16
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The locks are all single of varying lifts, and it is assumed
that they will be built of concrete throughout unless ledge is
encountered, when the concrete floor may be dispensed with.
Pile foundations will be used if the conditions require it. The
lock will be filled and emptied through ports on each side near
the bottom, connected with a culvert in the side walls which
is controlled by power-operated gates. The lock gates will
be built of steel of the mitering, girder type, operated by elec-
tric power and controlled from operating stands located at
each end of the lock. Power capstans will be provided at each
end of the lock to tow the boats in and out of the chamber.
A lock should be filled or emptied in four to six minutes, and
the gates closed or opened in about one minute, but in actual
practice the most economic operation will require the passage
of vessels in both directions in each lockage, which will take
on an average about one hour.

It is assumed that all of the power apparatus will be elec-
trically operated, as the current can be purchased from local
plants, although it can be generated by water power at Pratt
Town or East Taunton; but no provision is made in the
estimate for such a plant.

The estimate also provides for the construction of approaches
at both ends of each lock, consisting of a concrete wall on a
timber crib, to guide boats into the lock and provide a moor-
ing place while waiting for the gates to open. The plans will
also show that all of the locks are located on one side of the
center line of the canal, so that a companion lock can be built,
when required, with the least amount of interference with
traffic or reconstruction of the lock already built.

Bridges.

Drawbridges of the bascule or rolling-lift type are provided
for in the estimate at every highway and railroad crossing:
first, because it will enlarge the scope of the traffic on the
canal by permitting the passage of craft with masts or der-
ricks; and second, because the existing highways and railroads
are so low with respect to the proposed water level that a fixed
bridge will require such a considerable reconstruction of ap-
proaches that the cost, with possible damages, may be fully
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as much as the cost of a drawbridge. On the New York Barge
Canal fixed bridges were built at all crossings with a headroom
of not less than 15 feet, but they were not providing for craft
with masts.

The proposed bridges will therefore be built at a low grade,
which will require short approaches. They will have concrete
abutments and a clear opening of 98 feet. The highway bridges
will have a 24-foot roadway and a 6-foot sidewalk on one side.
It is also assumed that the bridges will be electrically operated,
which will entail an annual charge for operation that may
warrant further study of the comparative cost of fixed bridges
and drawbridges.

It may be found desirable to discontinue some existing high-
ways and build others in new
over the canal. Certain una'

ways have been provided for
should have more study on
operation of the canal. It is
of 31 highway and 5 railroad

locations to reduce the crossings
•oidable changes in several high-
in the estimate, but this matter
account of its effect upon the
quite evident that the operation
bridges will be not only an item

of considerable expense but a source of great delay to traffic
through the canal and on the highways and railroads.

As the proposed location of the canal follows the lowest
level of the valleys through which it passes, it becomes the
principal water course of the watershed after it leaves the
Taunton River, and as its capacity is more than sufficient to
take the run-off, there appears to be no necessity for extensive
spillways. In fact there is no stream above the Satucket River
into which the surplus water can be discharged, and it must
be passed along through the canal.

The dam and spillway on the Taunton River at East Taunton
will be maintained, which will provide for the entire surplus
flow of the river as at present. A spillway 100 feet in length
should also be built where the canal crosses the Satucket River
below Robbins Pond, where surplus water can be discharged.
Another spillway 100 feet long with regulating waste gates is
provided for at the northeasterly outlet of Whitman Pond

Spillways and Waste Gates,
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to maintain the level of the pond at or about elevation 72
By-passes around the locks will also be provided where neces-
sary to care for surplus water from one level to another.

Landing Places
Five landing places are provided for in the locations named

below. The estimate includes the cost of widening the canal
and building a face wall about 600 feet long at each landing.

1. South Avenue, Whit
West Water Street, Rockland.
North Avenue, North Abington

4. Fair grounds and Park Street, Weymouth.
5. Broad Street, Weymouth.

The proposed location of the canal is within the watershed
of the Taunton River to a point midway between Locks Nos.
6 and 7, and from this point to Lock No. 10 it includes about
4 square miles of the upper reaches of the watershed of the
North River. It then passes into the watershed of Whitman
Pond with an area of 13.3 square miles. It is therefore ap-
parent that the principal source of water supply must be the
natural yield of the Taunton River watershed; but it is also
evident that the summit level cannot be supplied by gravity,
and pumping must be resorted to.

The following estimate of the amount of water required
yearly to operate the canal is computed according to general
practice, as far as it applies, with a liberal allowance for wastage
in locking operations to secure a maximum quantity for com-
parison with the run-off of the watershed:

Water Supply.

Cubic Fee

1. For filling the canal prism, exclusive of the first level
between Locks Nos. 1 and 2, which will be filled
by the natural flow of the river, and assuming
that the canal is kept full during the non-naviga-
tion season to prevent injury by snow and ice,
there will be required 138,936,000

To this quantity 50 per cent of the volume of the canal
prism is added to provide for variations in the
ground water level, amounting to 19,468,300
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2. Losses per year of 250 operating dajrs —•

(а) By evaporation, assumed as 0.33 of an inch per
day over the water surface of the canal . . 94,912,750

(б) By seepage and percolation 454,178,750
3. Leakage at structures 15,000,000
4. Leakage at lock gates and valves 190,500,000
5. Loss over spillways 250,000,000
6. Required for ten lockages per day for 250 days . . 2,537,500,000

3,750,496,400
Add for maintenanceof supply during period canal is closed

to navigation 249,503,600

Total yearly requirements 4,000,000,000

In the foregoing items the amount allowed for seepage and
percolation was assumed as a daily loss of 2.125 inches over
the water surface for 75 per cent of the length where it is
supposed there is no ledge. This allowance is about one-half
the losses in older canals built at a higher level with reference
to the bottom of the valleys. In the present case the canal
takes the place of the stream and has therefore more ground
water feeding into it.

The estimated maximum yearly requirement of 4,000,000,000
cubic feet of water can be furnished by the Taunton River,
which has a net drainage area contributary to the first level
above the dam at East Taunton of 264 square miles after de-
ducting 25 square miles for domestic water supplies. The
average yearly yield from 46 inches of rainfall on a 50 per cent
basis would be 23 inches per square mile, or 14,106,500,000
cubic feet over the watershed, which is equivalent to 448
second-feet. This is over three times the estimated require-
ments of the canal.

About 30.5 square miles of the Taunton River watershed,
which includes the area contributory to Robbins Pond and
Poor Meadow Brook, with a flow 7 of 25 to 30 second-feet, would
enter the canal above Lock No. 3, and a small part of the flow
from the drainage area of Hobart Pond would enter above
Lock No. 5 and a still smaller part above Lock No. 7.

In view of the irregular flow of the Taunton River it is
recommended that a reservoir be created at Hockomock



HOUSE—No. 1261. [Jan20

Swamp, which is located in the southerly part of Easton and
West Bridgewater and northerly part of Taunton and Bridge-
water. This will call for the construction of a dam on Town
River at Forrest Street, West Bridgewater, at an elevation
about 10 feet above an existing dam about one-half mile below,
but not now in use, which is known as the Ames privilege.
The reservoir thus created would have an area of about 3,200
acres, with a drainage area of about 52 square miles, which
would fill the reservoir twice and sometimes three times a year.
The storage capacity will be 696,000,000 cubic feet. Nippe-
nicket Pond in Bridgewater will be flooded, and several bridges
will have to be raised and one road rebuilt. It is estimated
that this reservoir will cost, including repairs of bridges, land
damages and engineering, about $178,900.

From the rainfall record of this locality for the three dry
years of 1906, 1907 and 1908, it would seem that by the
creation of this reservoir a flow of about 80 cubic feet per
second could be maintained continuously throughout the year,
which, with the flow from the drainage area along the canal,
would maintain an adequate supply during the dry period of
the year.

About 175 horse power can be developed at the two power
sites referred to above, which can be converted into electricity
and transmitted at moderate cost to the canal to be used for
lighting and operating purposes.

The only other opportunity for storage is Great Cedar
Swamp, covering 1,100 acres, and Stump and Monponsett
ponds in the towns of Planson and Halifax. But Great Cedar
Swamp is being converted into cranberry bogs, and the natural
flow of the ponds which cannot be materially augmented will
enter the canal above Robbins Pond.

The really important location for a large reservoir is near
the summit level, but there is no site available and it appears
to be out of the question.

It will be necessary, however, either to build a small reser-
voir near the summit level or to enlarge the section of this
level of the canal to supply the locks north of the summit
without seriously affecting the depth of water in the canal
during operation.



1922.] HOUSE — No. 1261. 21

Pumps.

From the information available it would appear that the
most economical method of supplying the summit level and
the various locks will be by a series of pumps raising the water
from level to level, beginning with the river section at Lock
No. 2.

It is also assumed that the pumps will be of the centrifugal
type, electrically operated and installed in duplicate. They
will vary in size with the lift from 14-inch to 30-inch discharge,
requiring 50 to 150 horse power to operate at 425 to 450 revo-
lutions per minute. The volume of water to be pumped at
the various locks, the size of pumps and other details are given
in the table attached.

Pump Installation.

'f vT Volume to Volume Power Kilo- r , nLift bepumped in 60 Per watt Gal'°ns
;Feet). (Cubic per Day Second Cent Equiv- MP

, Pump
Feet)

C feet - I®' alent- ‘ (inched)
Lock Ni

Nt

15.0 2,100,0(1



)■) HOUSE No. 1261. [Jan.

Water Powers,

There are four small water power privileges above the
Taunton Hiver that will be absorbed by the canal, and they
are included in the estimate on the basis of a complete taking.
There is also a small power near the mouth of the Satucket
River which uses water for six months and may continue to
get from the overflow all that it needs; therefore, no damage
has been estimated.

The power plants of the Stanley Works on the Town River
and the Jenkins Paper Company just below the junction of
the Town and Matfield rivers will be benefited if the Hocko-
mock reservoir is built; otherwise, they will not be materially
affected.

The Taunton Cotton Mills at East Taunton may be deprived
of one-half their regular flow, and the damage to them has
been estimated on this basis.

The creation of a storage reservoir in the Hockomock Swamp
will make it possible to utilize about 175 horse power by build-
ing two stations, one at the proposed dam at Forrest Street
and one at the abandoned site at the Ames dam one-half mile
below.

Navigation Season
The average period of operation of the New York canals for

93 years was 220 days per year, but the superintendent of
public works states in his report for 1917 that the canal season
for the Improved Barge Canal would be from April 15 to
December 15, making the operating period 244 days, or about
200 working clays, excluding Sundays and holidays. 'For the
locality under consideration, the operating period may be
assumed as 250 days, with an average of ten lockages per day.

Land Damagi

The estimate includes the cost of land required for a right
of way and for the use of land taken for the disposal of ex-
cavated material. The basis of this estimate is the assessed
valuation of land on the line of the proposed canal, except
where it is low and wet and apparently of little value, when
a special price was used that was based upon these conditions.
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It has not been possible, however, to make a thorough exam-
ination of the value of the land to be taken and therefore this
item in the estimate is only approximate.

A total of nine dwellings, three barns and two old mills are
within the canal lines and their cost is included in the estimate.

Excavation
The quantity of material to be excavated is believed to be

reasonably accurate for the alignment described above, but a
change in direction to reduce the curves would materially in-
crease the excavation. As previously stated, the location was
made in the lowest part of the valleys to obtain the minimum
excavation, which is the largest item in the estimate of cost.

No particular method of doing the work was considered as
a basis for the estimate, except that it is assumed that the
excavated material will be disposed of in close proximity to
the excavation.

Ledge outcrops at several points on the line of the canal,
but the amount used in the estimate is an arbitrary assumption
as no borings were taken.

Estimate of Cost, East Taunton Dam to Weymouth Fore River, Quiz

Items. Quantity. Unit Costs. ES cSst t6d

Excavation, earth ....
10,396,847 cubic yards . SO 60 86,238,108

Excavation, ledge ....
175,000 cubic yards . . 10 00 1,760,000

Backfill for locks and approaches . 619,535 cubic yards . . 35 216,837
Embankment, berm .... 609,459 cubic yards . . 45 274,257
Timber structure .... 22,090 lineal feet . . 10 50 231,945

Wash walls 313,150 lineal feet . . 400 1,252,600
Locks and machinery

... 16 - 5,685,834
Water supply and pumping plant;

Large pumps and motors . .28 1
0 „ 1 - 316,000
email pumps and motors . 2 . . . J

Reservoirs and dams 1
- - - - 300,863

Lock approaches:

Wall 24,300 lineal feet . . 54 00 ]
.p „ 1 1,397,250 2
1 restle 8,100 lineal feet . . 10 50 J

Spillways and weirs .... 2 - 35,000

1 If water power is installed, add $75,000. 2 Concrete wall and pile trestle.
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Estimate of Cost, East Taunton Dam to Weymouth Fore River, Quincy-

TT
~ , EstimatedUnit Costs. Cost

24,161,6

16,843,494

Estimate of Cost of Canalizing Taunton River from Weir Bridge to East
Tauntc

Land and water power di
Engineeringand contingt 15 349,8(:r

Concluded.

Cost, Weir bridge to East Taunton dam
Cost, East Taunton dam to Weymouth Fore River

Total cost of water'

T . o , EstimatedEmt Costs. CogtItems
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It is manifestly desirable to arrive at some estimate of the
amount of traffic which might reasonably be expected to use
an inland waterway to Boston, as a basis upon which to de-
termine the probable value of the benefits to be derived from
such an improvement. It is a most difficult matter, however,
according to experts, to correctly ascertain the amount of
traffic in and out of a given point, and even more difficult to
say how much of it can be diverted to a canal route.

The statistics of the New York canals are available, but it
is doubtful if it is the most reliable data for application to the
problem under consideration in view of the fact that the rec-
ords to date are based on the operation of the canals before
the recent improvements, costing about .1117,000,000, were
completed. It must also be kept in mind that these statistics
can be used only in comparison with rail traffic, as no natural
water routes such as our coastwise lines are involved in the
operation of the New York canals; therefore, this comparison
will lead only to the conclusion that some assumed percentage
of rail traffic may be diverted to a canal between Narragansett
Bav and Boston Harbor.

It appears from the records of the tonnage of the New York
Central and Erie railroads and the New York canals that the
latter carried during the five years between 1910 and 1915
from 1.84 to 3.53 per cent of the total tonnage, while between
1900 and 1915 the highest rate was 5 per cent, which occurred
in 1900.

It is of interest to note that in 1880 the New York canals
carried 6,457,656 tons of freight, and the New York Central
and Erie railroads carried 19,248,930 tons, but in 1915 the
canals carried only 1,858,114 tons, while the same railroads
carried 99;545,620 tons. Of course the reconstruction of the
canals caused a considerable loss of business, which it is ex-
pected will be restored by the increased size and speed of
carriers which will use the new canals, together with the re-
duced canal rates as compared with the rail rates. On the
other hand, it must be recognized that with the present high

Traffic.
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cost of handling freight, elimination of all unnecessary dis-
charging and reloading costs are of vital importance in the
operation of a waterway that must from the very nature of
its location come into competition with long-established rail
routes. This leads inevitably to the conclusion already briefly
referred to, that the success of inland waterways will depend
entirely upon their ability to reduce costs by a complete sys-
tem of co-ordination with all other existing means of trans-
portation. In other words, they must be standardized in order
that carriers of economical operating capacity may proceed in
a continuous passage to the destination of their cargoes.

It is to be hoped that the dimensions of the New York Barge
Canal will permit the passage of a type of craft of sufficient
cargo capacity to be operated economically and safely through
Long Island Sound, but this has not yet been proven. There
is also the further fact, which cannot be ignored, that cargoes
for export cannot reach Boston by the proposed inland water-
way without passing through the great port of New York.

It would be interesting to know what per cent of Boston’s
tonnage, inward and outward, originates or terminates at
points convenient to the Great Lakes or the New York canals,
but this information cannot be readily determined from any
traffic data that has come to our attention. It might safely
be assumed that freight originating within a reasonable distance
of water terminals and destined for a water terminal or a point
convenient to the same would use the water routes, but it does
not follow that bulk freight which has come a considerable
distance by rail can be economically diverted to a water route
if in order to reach its final destination another rail haul is
necessary. Continuity of movement and elimination of all
avoidable rehandling of freight are fundamentally essential to
the economical operation of any transportation route. The
great value of water terminals, if created with proper regard
to their natural facilities for collection and distribution of
traffic, is due to their ability to maintain a continuous oper-
ation in and out with a minimum of reverse or dead move-
ments. They are, in fact, through stations rather than ter-
minals, and the congestion and excessive costs of the usual
railroad terminal is eliminated.
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The successful solution of the transportation problem in
New England, and especially in Massachusetts, depends upon
the development of those natural water terminals which can
utilize the most direct rail and water routes at the least ex-
penditure of time and money. In no other way can Massa-
chusetts utilize the advantages of its location on the sea to
offset its isolation from the sources of its raw materials and
the markets for its manufactured products.

In 1915 Massachusetts railroads handled 59,637,608 tons of
freight, but the records do not show what proportion of this
total went in and out of Boston. It is therefore necessary to
use for comparison the determination made by Desmond Fitz-
Gerald of Boston freight tonnage for the year 1907. In that
year Massachusetts railroads carried 53,806,796 tons, of which
Mr. FitzGerald determined that 16,109,298 tons, or about 30
per cent, went in and out of Boston. Assuming that the same
ratio for the year 1915 gives 17,891,382 tons as the amount of
freight handled in and out of Boston during that year, and
21,292,000 tons for the year 1916, just what percentage of this
total freight tonnage in and out of Boston might use an inland
waterway between Narragansett Bay and Boston Harbor is
wholly a matter of conjecture, and cannot be reduced to exact
terms without definite knowledge of the origin and destination
of the tonnage in question.

It is estimated that in the year 1917 the total coal receipts
for all New England was 37,485,410 tons, one-third being
anthracite and two-thirds bituminous, with the proportion of
all rail coal to tidewater coal as 19 to 17.

There is a strong probability that there would be a con-
siderable shipment of coal by the proposed waterway, at least
to the extent of supplying the requirements of the cities and
towns within the canal zone.

The population, estimated rail tonnage, and value of manu-
factured products of the cities and towns directly affected by
the proposed waterway were as follows for the years named:
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City. Population, Freight Ton- I Manufactured
Tds- nage, 1916. j Products, 191Q.

Boston 745,439 21,292,000 $353,493,371
Quincy 40,674 300,000

Brockton 62,288 611,952 69,719,866
Taunton' 36,161 425,550 26,430,093
Fall River 124,791 971,059 65,374,214

Twenty-six towns within the canal zone . 127,899 1,200,000

The commerce of the three ports on the line of the proposed
waterway was estimated by the United States engineers for
the year 1916, as follows:

Vessete [ Net Ton_ Freight in v
eparting

d j Short Tons,

31,245 21,562,536
4,438 102,859 139,349 §632,839

City

Tau

11,400Fall Rive

While the question of freight rates must ultimately control
the amount of freight that will be diverted to the proposed
waterway, there are so many factors in the problem that are
not yet determined that it is impossible now to discuss rates
in detail. It may be said, however, in a general way, that
bulk freight can be moved cheaper by water than by rail, but
canal tolls do not always include all the costs of transportation,
a portion being borne by the community.

In 1895 the average cost for carrying goods on eighteen
trunk line railroads of this couittry was said to be 8 mills per
ton per mile, while the average cost of moving freight on the
Great Lakes was 1 mill per ton per mile. In 1917 the average
cost of moving freight by rail throughout the United States
was 7.121 mills per ton per mile. In the same year the cost
by the Sault Sainte Marie Canal was 1.21 mills per ton per
mile, but this does not include the cost of operating the canal
and making repairs. In 1913 the cost of operating the Sault
Sainte Marie Canal, including repairs, was 4.17 mills per ton
of freight carried.

The New York canals are maintained and operated by the
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State for the free passage of boats, the only charge against
the shipper being to the boatman for handling the goods. In
1909 the rates were contrasted on the basis of 6.2 mills per
ton mile by the railways and 2 mills per ton mile by the canals.
In 1911 the Bureau of Railway Economics made the following
comparison of the cost of transportation by New York railroads
and the Erie Canal for the year 1909:

Mills.
Freight receipts per ton mile as reported to the Public Service

Commission were as follows:
Via New York Central Railroad 6.20
Via Erie Railroad 6.10
Via Lackawanna Railroad 7.40
Via Lehigh Valley Railroad 6.40
Via All railroads in United States 7.63

The estimated cost of transporting 1 ton of freight 1 mile on the
Erie Canal was as follows;

Cost of capital 5.06
Cost of maintenance 1.55
Cost of transportation 2.00

Total by canal 8.61

From this comparison it was concluded that the actual cost
of moving freight by the canal was at least 16 per cent greater
than by the railroads, and therefore the rate paid by the shipper
only represented a small portion of the canal costs.

All of these rates are based upon pre-war conditions, and
while they must be increased substantially to compare with
present rates, it may not materially alter their relative values.

It is obvious, however, from the preceding discussion that if
the rates on the proposed canal are based upon the actual cost
of operation, maintenance and interest upon the investment
they must be greater than the prevailing rail rates.

Respectfully submitted

JOHN N. COLE
Commissioner of Public Work

JESSE B. BAXTER,
RICHARD K. HALE,

Associate Commission
Division f Waterways and Public Lands








