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S U P P L E M E N T .

Coast Su rvey  Office , I 
December 30, 1859. j

D e ar  Sir ,— In reply to yours of December 26, received on the 29th, 
I have the honor to inclose the following documents.

I.— From the TJ. S. Topographical Bureau, Col. J. J. Abert.
1. Manuscript copy of a report on the proposed canal for connecting 

Cape Cod and Buzzard’s Bay.
2. Engraved copy of a map of the survey by Major Perrault, U. S. 

T. E., accompanying the report. 1825.
II.— From the Coast Survey Office.
1. Two engraved sheets of preliminary charts of the coast of Massa

chusetts, showing the sailing lines from Boston to Buzzard’s Bay outside, 
and the canal route from Sandwich, on Cape Cod Bay, to Back River, 
on Buzzard’s Bay.

The answers to the specific questions put in your letter, are as follows:
1. The distance across the Cape at Sandwich, to the river mouth, is 

eight statute miles, or six nautical miles.
2. The distance from off Saughkonnet Point to Boston Light House, 

through Buzzard’s Bay and the proposed canal, is eighty-three nautical 
miles, and through the Vineyard and Nantucket Sounds and around the 
Cape, one hundred and forty-eight nautical miles.

3. The distance from Saughkonnet Point outside of the Nantucket 
Shoals and outside of Cape Cod to Boston Light, is one hundred and 
ninety-eight nautical miles.

4. The character of Back River Harbor is shown on Major Perrault’s 
map.

I have sent to endeavor to procure Col. Baldwin’s report of a survey 
made in 1818, if it is in the public offices here, and shall send it to you 
to-morrow, if it can be had.

Yours respectfully,
A. D. BACHE.

To His Excellency N a th an ie l  P. B anks, Governor Commonwealth
o f Massachusetts.
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Coast Su rvey  Office , W ashington , 
December 31, 1859. }

D ear  Sir ,— I  have not succeeded in finding the report o f Col. Bald
win, in regard to which I  wrote to you yesterday, but in looking for it 
have met with a copy of Major Perrault’s report, which I  now send in 
MS.* with this, and a printed copy of the report and plan, and estimate 
of the Buzzard’s Bay and Cape Cod Bay Canal, by the United States 
Board of Internal Improvement, in 1829.

It is probable that the heirs of the parties named as having employed 
Col. Baldwin to examine the canal route may have his report, and that 
you may thus procure it.

It is possible that some of the reports on the Cape Cod Railroad may 
contain additional information in regard to the country.

To His Excellency N ath an iel  P. B anks , Governor o f the Common
wealth o f Massachusetts.

Sir ,— I  have had the honor to receive the letter of Senator Wilson, 
of Massachusetts, o f the 29th ult., asking for the following information, 
referred by you to this Board.

1. Number of vessels (sail) and steamers that have passed Cape Cod 
Light House during the last five years.

2. Number of vessels lost on the outside passage.
3. Number o f lives and amount of property lost.
The subjoined table will show the number of vessels that have passed 

Cape Cod (Truro) Light since the 31st of March, 1857, prior to which 
time no reports seem to have been made to this Board. In reply to the 
second and third queries I have the honor to state that there are no 
reports on file in this office.

I return the letter of Senator Wilson.

Very respectfully yours,

A. D. BACHE.

T reasury  D epartment,
Office  L ight  H ouse B o a r d , March 3, 1860.

Very respectfully,
R. SEMMES, Secretary.

To Hon. H o w e l l  Cobb, Secretary o f the Treasury.

*  Copied from the records of the U. S. Topographical Bureau.
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T reasu ry  D epartm ent, ]  
March 5, 1860. )

Sir ,— I acknowledge the receipt of your letter of 1st instant, asking 
the following information, viz. : Number o f vessels (sail) and steamers 
that have passed Cape Cod Light House during the last five years ; 
number of vessels lost on the outside passage ; number of lives and 
amount of property lost. The subject of your communication having 
been referred to the Light House Board, I now have the honor to trans
mit their report under date of 3d inst., which contains all the information 
on the subject in the possession of this department.

I am, very respectfully,
H O W E LL COBB, Secretary o f the Treasury. 

To Hon. H enry W ilso n , Senate U. S.

RETURNS OF VESSELS PASSING CAPE COD LIGH T HOUSE.

Steamers. Sail
Vessels. Total.

During Quarter ending 30th June, 1857, . 88 6,406 6,494
ll ll a 30th Sept., 1857, . 110 6,988 7,098
ll ll 31 st Dec., 1857, 84 5,521 5,605
n n a 31st March, 1858, . 83 2,325 2,408
u a « 30th June, 1858, . 84 5,982 6,066
a a u 30th Sept., 1858, . 130 5,851 5,981
a  n u 31st Dec., 1858, . 112 .5,391 5,503
n u u 31st March, 1859, . 107 2,599 2,706
u a ii 30th June, 185u,. 133 5,293 5,426
u u U 30th Sept., 1859, . 117 6,112 6,229
u u ll 31st Dec., 1859, . 73 6,296 6,369
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REPORT ON THE PROPOSED CANAL
For connecting Gape God and Buzzards Bays. By Col. J. J. A bert.

B a rn stable  and  H yannis H a r b o r  Canal .
The northern termination of this canal opens in Barnstable Harbor, 

and its southern termination in Hyannis Harbor. Its object is to pro
vide a passage through the isthmus of Cape Cod, in order that the 
coasting trade may avoid doubling that cape.

The two issues of this canal, are the only favorable points about it ; 
the intermediate ground is entirely unfit for such a work. The harbor 
of Barnstable is well sheltered; its channel near the entry of the port 
is intercepted by a bar, which has, at the ebb of the tide, but five or 
six feet o f water, but in the interior of the port it offers an excellent 
anchorage. The tide rises here about ten feet. Hyannis Harbor is an 
open road, with two or three fathoms of water at low tides, but has an 
anchorage where vessels can be secured against any wind. In winter it 
is easily disencumbered from ice.

The line of canal which should join these two ports would be only five 
or six miles long, but there is no valley in that space to receive it, and it 
should be one deep cut from one end to the other. The lowest part of 
the ridge, which it should cross, is at sight eighty feet at least above low 
tides. It is true, that between the hills which form this ridge, lie a chain 
of ponds in the direction which the canal should follow, which might sug
gest the idea of uniting them by deep cuts, and making them a part of the 
canal. But they would not give the water required for its navigation ; 
they appear to be filled by rains and snows rather than by springs, and 
what confirms this hypothesis, is, that a cut having been made from one 
of them, to establish a mill at this artificial outlet, its surface immedi
ately sunk to the level of its bottom, and never rose since. And, 
as besides, each of them only receives the waters of a small surface of 
ground, they cannot be considered as reservoirs sufficient for the object 
in view ; the highest of them could never feed a summit level.

From these motives, and from the evident inferiority of this line to a 
more western one, which we are going to describe, we are of opinion 
that it ought to be given up.

B u zza r d ’s B a y  and  B arn stable  Ca n a l .

A  canal to communicate between Buzzard’s and Barnstable Bay, 
should follow successively from west to east the valleys o f Monumet 
and Scusset Rivers. That route was surveyed in 1818, by Mr. L.
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Baldwin, at the individual expense of Messrs. Israel Thorndike, Thomas 
Perkins, and other gentlemen of Boston. Its total length is about eight 
miles. (See Map, No. 19.)

At its western extremity the tide rises in Buzzard’s Bay from five 
feet, to five feet three inches. At its eastern extremity, it rises in Barn
stable Bay, from ten feet to ten feet four inches, and three hours and a 
half later than in the other. Thus the medium of tide water in Barn
stable Bay, is probably about on a level with high tide water in Buz
zard’s B ay; the level of low water in the latter, was on the 11th 
September, 1818, inches higher than in Barnstable Bay.

As the tide ascends three or four miles in Monumet River, and about 
two miles in Scusset River, this route extends only two or three miles 
from the head of one tide to the head of the other. The highest point 
of the intervening ground is 33|- feet above low water in Barnstable 
Bay, and 23^ above high tide. Thus, nature has left little to do to unite 
the two bays. W e shall trace, in a general manner the route which the 
canal might follow:— Departing from Back River Harbor, at the mouth 
of Back River in Buzzard’s Bay, it might run through the most favor
able ground to Monumet River, and enter its valley about three- 
quarters of a mile above its mouth. Then following that valley to the 
mouth of Herring Pond Brook, it might cross the ground which divides 
the heads of the Monumet from those of the Scusset, to descend the 
valley of the latter to Swift’s Mill. From thence it might either follow 
the left shore of the Scusset River and enter Barnstable Bay, by pro
longing, in a northern direction, the foot of a bank which lies to the 
west of the salt marshes, through which the Scusset winds, before it 
falls into the bay. Or it might follow the right shore of the Scusset 
River and cross the Plymouth Neck at its lowest point, and, turning to 
the east, round it, enter the bay in a north-north-east direction. This 
second route would be shortest, but the other would be susceptible of 
better defence in time o f war; be more protected at its south against the 
north-west winds, and lead to a part of the bay of a more convenient and 
adequate depth for shipping.

The ground through which runs this route, offers, on its surface, a 
sandy soil, embedding rocks, loose stones, and gravel; it is probable 
that, in digging it to the depth required for the bottom of the canal, we 
would meet with no great difficulties, but this point can only be decided 
with certainty by sinking shafts in it.

As to the harbors where the canal would end in both bays, its western 
extremities would join Back River Harbor. Sea vessels, drawing no 
more than eight feet, can enter this port. Crossing at low tide, between 
Bird’s Island and Wing’s Neck, they might run to the east of tins neck 
into a channel from twenty to twenty-two feet deep, then directing them-
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selves upon Back River, they would pass a shoal which offers above 
eight feet of water, and as they approach Back River, deepens from 
thirteen to twenty feet. Back River Harbor might be easily defended 
in time of war, by batteries raised in Hog’s and Marshner’s Islands, 
which are near enough for this purpose to one another and to the main. 
At low water, the pass between Hog’s Island and the main is three 
fathoms deep; that between Hog’s and Marshner’s Islands is fordable, 
and that between Marshner’s Island and the main has about eight 
fathoms in depth. These islands form, with the main, a road exposed 
to the north-west winds, as the coast to its west is too low and distant to 
shelter it. Besides the outer harbor of Back River, an inner harbor 
might easily be formed in the river itself, in laying out and constructing 
the works of the canal.

At the eastern extremity of the canal, the harbor of Barnstable Bay 
offers three fathoms of water at a short distance from the shore. The 
bank to its west, of which we have spoken above, shields it from north
west winds, hut it remains much exposed to those from north to east 
round by the west; for the isthmus of Cape Cod is too low and distant 
to shelter it. A  jetee would be required to fulfil this object, and the 
materials to erect it would be found on the shore itself. An inner har
bor could easily be dug in the salt marshes through which the canal 
runs before its termination.

We have only now to determine whether this canal should be built 
with a summit and inferior levels, or be all constructed on one level, and 
fed by the tide.

The only stream which could feed its summit level, would he the 
outlet of Herring Pond, thirty-two feet above high tide, in Buzzard’s 
Bay. It yielded, on the 30th of October, 1824, nine and one-lialf cubic 
feet per second, and it had rained during the preceding days. This 
quantity would not suffice even for one-half of the minimum of its lock
age, if the locks admitted sea vessels. Of course we have no choice. 
The canal must extend on one level from one bay to the other, be fed 
by the tide of Barnstable Bay, and provided with a tide-lock and port 
at each of its extremities. Its bottom will be at least eight and one-half 
feet below the neap tides, or nine and one-half below the common tides 
in this bay. It is needless to add, that its dimensions should be adapted 
to sea vessels.

This short analysis proves that the practicability of the Buzzard’s 
Bay and Barnstable Canal does not admit of a doubt, and that its con
struction will meet with no serious obstacle. The expense will not be 
great, if we compare it with that of the Delaware and Chesapeake 
Canal, which extends fourteen miles in length, and requires a deep cut 
o f three miles, through a ridge which rises eighty-four feet above tide
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water, and seventy-six feet above its summit level. The maximum cost 
of this last canal has been valued at $1,354,364.

The Board have not examined the navigable character of Buzzard’s 
Bay, as the season was too advanced to perform this task in a satisfactory 
manner. The following information has, however, been procured with 
respect to it.

The north-west winds, which reign chiefly during the winter and 
autumn, are favorable to ascend the bay, as well as the south-west winds, 
which reign chiefly during the summer. Its shores offer several anchor
ages, and the rocks which are found amongst them may be marked, in 
order that the coasters may avoid them. They may pilot themselves 
into the bay. It is not affected by fogs more than the Vineyard Sound. 
In its lower parts the tide runs two and a half knots in an hour— on 
the shoals, four knots. In the winter, the ice formed on the northern 
shore, when thawed by the south-west winds, is driven to the opposite 
shore, when the north-west blows. In consequence, this bay is there
fore longer obstructed by floating ice than the Vineyard Sound.

As to the canal itself, it would freeze during two and a half months, 
at most, and six weeks at least; but this inconvenience is in some 
measure diminished, as the port of Boston is frequently inaccessible 
during two or three weeks in the winter from the same cause.

Buzzard’s and Barnstable Canal is the eastern link of the great line 
of internal communication along our Atlantic frontier, which is destined 
to connect all its ports from Georgia to Massachusetts.

But it cannot be denied, that, in time of war, the passage from Long 
Island Sound to Buzzard’s Bay is much exposed to be annoyed, or even 
totally intercepted by cruisers stationed in the anchorage of Gardner’s 
Bay. This section of our maritime frontier will thus require, at such a 
period, a constant naval force for its protection. A  naval force will also 
be required in Barnstable Bay to secure the communication between 
the mouth of the canal and Boston Bay.

b
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A M E M O I R
On the Survey o f the Route fo r  a Canal intended to connect Buzzard! s 

and Barnstable Bay, State o f Massachusetts. 1825.

(Copied from the records of the U. S. Topographical Bureau.)

The localities, as well as the practicability of the canal object of the 
present survey having been already investigated by the Board, I  have 
only to add the information called for in my instructions.

There are three maps annexed to this Memoir. Map No. 1 exhibits 
the topography of the valley between Buzzard’s and Barnstable Bay, 
Back River Harbor, the adjacent islands and the different channels, with 
their soundings; also, Great Herring Pond and its soundings, the route 
of the canal, with the two experimental lines and a tide table. No. 2 is 
the profile attached to Map No. 1. Map No. 3 exhibits besides, Little 
Herring Pond, and the survey of several ponds whose waters may be 
used as a supply to the canal.

My first step towards the execution of my orders was to make an 
accurate survey of Great Herring Pond, and to have it sounded. This 
service was performed by Lieut. Frederick Searle, and A. W . Smith, of 
the artillery. The result proved the extent of its area to be far under 
the estimate given to the Board. Instead of four miles square, or 
12,390,400 square yards, as represented to Mr. Sullivan, its area has 
been found to be only 2,361,013 square yards, that is to say, a little 
more than the three-fourths of a square mile. Its greatest depth is forty- 
two feet, and would average thirty-six feet.

Close to Great Herring Pond, and communicating with it by a short 
channel, is Little Herring Pond. This, according to the general report 
of the settlers, abounding with springs, may be considered as the feeder 
of Great Herring Pond. Its area is 384,082 square yards, averaging 
five feet in depth.

Besides these two ponds, Map No. 2 shows at a very short distance in 
succession three others, viz.: Black, Bloody and Long Ponds, the two 
last of which, from their size and depth, might afford a considerable 
supply, provided a very deep cutting is not deemed too expensive.

The area of Long Pond is 1,127,563 square yards. Its depth has 
been found unfathomable with a plumb line sixty-four feet long, at a very
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short distance from the shore, and as only twenty-four feet of that depth 
•can be available, as will be seen hereafter, it has not been thought 
requisite to use a longer one.

Bloody Pond’s area is 381,304 square yards; average depth eighteen 
feet.

Black Pond being only 10,912 square yards and very shallow, is too 
insignificant, and fit only to make up for waste water.

The shortest distance from Long Pond to Bloody Pond is 720 yards; 
from Bloody to Black Pond 275 yards; from Black to Little Herring 
Pond 170 yards.

The bridge that separates Long Pond from Bloody Pond rises seventy- 
two feet above the level of Long Pond, which level is thirteen feet above 
that of Bloody Pond.

The difference of level between the surface of Bloody Pond and that 
of Black Pond is twelve feet. The dividing ridge is forty-six feet above 
Bloody Pond. It must be observed it is only one hundred and forty 
yards across.

There is eleven feet of difference o f level between the Little Herring 
and Black Ponds. The intermediate ground rises twenty-one feet above 
the surface of Black Pond.

From these data it appears that the level of the surface of Long Pond 
is thirty-six and that of Bloody Pond twenty-three feet above that of 
Little Herring Pond, and consequently that two prisms, one having for 
its basis the middle horizontal section of Long Pond and twenty-four 
degrees, the other the horizontal section of Bloody Pond, and twelve 
feet deep, might be conveyed to Little Herring Pond by deep cutting 
from pond to pond.

The next consideration is what supply might be obtained from these 
expanses of water. Let us first investigate what both Herring Ponds 
will afford— next what may be expected from the whole of them jointly.

I must premise, 1st, that I have taken twice, the gauge of the stream 
at the outlet of Great Herring Pond, and that I found that it afforded 
10.14 cubic feet per second. It must be observed that there had been a 
most uncommon drought.

2d. That the surface of Great Herring Pond is 7 feet 3 inches above 
the Mill Pond at Swift’s factory.

3d. That the area of the valley between Herring Pond and the factory 
is 147,982 square yards. Consequently, by raising the dams at Swift’s 
factory nine or ten feet, a reservoir will be formed, made up for its area 
of—
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Square Yards.
The area of Little Herring P o n d , ....................................... 384,082
The area of Great Herring Pond, . . . . .  2,361,013
Correction of a r e a , ....................................................................7,073
The area of the valley, . . . . . . .  147,982

Total of square y a r d s , ................................................  2,883,077
Correction of calculation, . . . . . .  93,077

That is an area of 26,037,693 square feet, with an average depth equal 
to that of Little Herring Pond, that is to say, five feet and four feet, 
allowing one foot for evaporation.

The middle horizontal section may be admitted to be the three-fourths 
of the upper surface, so it will amount to 19,528,269 square feet, then 
19,528,269 X  4 =  to 78,113,076 cubic feet, will be the prism available 
for the use o f the canal.

Adopting, with Mr. Sullivan, eighty feet to be the mean width of the 
canal, its length being very nearly eight miles, its area shall be 3,379,200 
square feet, which would make a prism of the length of the canal and 
two feet deep to 6,758,400 cubic feet, so the whole prism of our reservoir 
will afford nearly thirteen of these two-feet deep canal prisms.

Admitting again, with Mr. Sullivan, the lockage, soakage and evapora
tion of the canal to be equal to 2,829,000 cubic feet per day, this expense 
will be supplied for five days by two of these two-feet deep canal prisms, 
therefore the reservoir might rise the canal two feet and supply its 
navigation for thirty days.

The next question is, how to make up for the expenses of the reservoir, 
and to fill up as it empties itself.

I  have already stated that the minimum of water obtained from the 
outlet of Great Herring Pond is 10.14 cubic feet per second, then taking 
it to be 10 cubic feet only, 10 X  60 x  60 x  24 =  864,000 cubic feet is 
what it will afford per day, and ninety days will be requisite to fill up 
the reservoir from that source alone.

A  considerable supply is to be expected from the rains. Admitting, 
with the Board, that the result of the experiments of Mr. Lewis Brantz, 
v iz.: 0.46 cubic yards upon every square yard, it will be seen that the 
area of the reservoir having been shown to be in extent 2,893,077 square 
yards, then =  to 35,932,016T\% cubic feet, are to be
afforded from the 1st of October to the 1st ensuing April, by the rains 
falling on the surface of the reservoir alone.

To this must be added the water collected from the rains falling on 
the adjacent grounds; their area may safely be established as the half of 
that of the reservoir, that is =  1,446,538 square yards and a similar
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calculation as before will give a prism =  to 17,966,008 cubic feet, which 
added to the prism of rain water on the area of the reservoir, gives a 
total o f 53,998,024 cubic feet for the probable minimum supply from the 
rains to the reservoir.

I beg leave to notice the remarkable coincidence of this calculation 
with the information obtained from the inhabitants. They stated to me, 
and the water mark made it apparent, that the rising of the ponds in the 
rainy season was found 18 to 24 inches. I f  we calculate upon these 
data, it will be found that including the adjacent lands overflowed from 
such a rise, the two ponds exclusive of the valley will afford an additional 
prism equal to 46,000,000 cubic feet, in round numbers differing only by 
4,000,000 from what an exact proportion would afford between the entire 
reservoir area and the partial one of the two ponds. This goes far to 
confirm the experiments of Mr. Lewis Brantz.

It remains to investigate the probable supply from Long and Bloody 
Ponds.

I have already stated that the area of Bloody Pond is 381,304 square 
yards, taking its middle and horizontal section to be the half of it, v iz.: 
190,652 square yards, then as the difference of level with Black Pond 
is 12 feet, 190,652x9x12=20,590,416 cubic feet is the available 
prism to be depended upon from that Pond.

The shores of Long Pond being very abrupt, its middle horizontal 
section may be safely taken as the three-fourths o f the upper surface, 
which being as stated before, 1,127,563 square feet, the middle horizontal 
section will amount to 845,673 square yards, and as the difference with 
that of Black is 25 feet, therefore will 845,673x9x 2 5 = to  190,276,050 
cubic feet be what Long Pond may afford, which added to what has just 
been shown to be the supply from Bloody Pond, will make an aggregate 
=  to 210,866,466 cubic feet for the prism, these two Ponds might afford 
jointly, available for the canal.

I cannot point out any visible means for renewing this supply once 
expended, except that o f the rains and springs. The first, from the 
limited extent of the ground, must be inadequate; the existence of the 
second, at least in sufficient number, very problematical. So consider
ing that a deep cutting near one mile in length, averaging more than 
fifty feet in depth must be done, I  forbear to advise the use of these 
Ponds.

A  curious fact is, that the bottom of Great Herring Pond is on a level 
with the low tide in Buzzard’s Bay, and the bottom of Long Pond 
nearly the same; for the level o f Great Herring Pond is 13 feet above 
the point on the canal marked N, which itself is 316 inches above the 
low tide in Buzzard’s B ay ; making the former nearly 40 feet above the 
second. Now the depth of Herring Pond is 42 feet, making its bottom 
even lower than the low tide,
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Again, we have stated the level surface of Long Pond to be 36 feet 
above that of Herring Pond, which being 40 feet above low tide, will 
make the level of Long Pond 7 6 feet above the same ; but I have 
already stated that a plumb line sixty-four feet long could not reach the 
bottom of the Pond : then it is to be inferred that the difference, if there 
is any, is but a few feet.

This fact, when connected with what was the result of my digging 
wells in order to ascertain the nature of the ground along the route of 
the canal, is well worth the attention of the Board.

Another suggestion is whether, considering the quantity of springs 
which abounds at Little Herring Pond, this and Large Herring Pond 
are fed from the filtrations from Long Pond.

S oundings.
This important part was performed by Lieut. W . B. Thompson of the 

infantry; the result agrees nearly with the information previously obtained 
by the Board. Ten feet only were found over the bars, which in equi
noctial time might be reduced to 8 feet 6 inches, which limits the naviga
tion to vessels drawing from 8 to 9 feet.

The soundings on Barnstable Bay were made by Lieuts. Searle and 
Smith.

T ides .
The tides have been observed the whole month of July. In that month 

the solstitial tides are nearly equal to the equinoctial ones.
The scales annexed to Map No. 1, exhibit how the tides were relative

ly circumstanced in both bays during the whole course of the month. 
The rise and fall o f the tide for any particular day being immediately 
above the rise and fall in the other bay for the same day.

The inspection o f these comparative scales shows: 1st, that the time 
o f high and low water in Buzzard’s Bay precedes by a medium of three 
hours the same in Barnstable Bay. 2d. That the mean difference 
in Barnstable Bay between high and low water is 8 feet 6 inches. 
3d. That the greatest rise of tide in Barnstable Bay was 12 feet for two 
days, 11 feet and several inches for six days, and above 10 feet for 
eighteen days. 4th. That in Buzzard’s Bay the greatest rise of tide 
was 6 feet 9 inches for one day only, above 5 feet for eighteen days and 
above 4 feet the remainder of the month.

R oute of the  Canal .
This route has been surveyed and marked according to the directions 

given in my instructions; the leveling part was done by Lieuts. Searle 
and Smith. They were directed by me to begin, each at different ends 
of the line, so that proceeding in opposite directions from end to end of
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the line, the leveling o f one might be a verification on that of the other; 
and I  have the satisfaction to state that the result of their operations 
offered, when compared, only three inches difference.

It results from this levelling that the summit level is 415.3 inches 
above the lowest tide in Buzzard’s Bay, 456.6 inches above the same in 
Barnstable Bay on the same day, that is to say the 17th of July, the 
very lowest tide in Buzzard’s Bay; but it must be observed that the 
lowest tide in the other was on the 19th of the same month.

It follows that keeping as directed the bottom of the canal on a level 
with the lowest tide in Buzzard’s Bay the deepest cutting will be 415.3 
inches, that is 34 feet 7 inches.

Beginning at Back River Harbor the line of the canal, as may he seen 
by the Map No. 1, after following the north bank of Back River for a 
short distance, changes its direction and runs towards Monumet River, 
in a north-easterly direction. I  must here premise that the capital letters 
denote the extremities of each course, the small one each leveling 
station, and the numbers every eighth of a mile.

At (&) and following the bank of Back River is 120 inches above the 
bottom level o f the canal, and the ground is undulating as far as (K ), 
which is the summit level between Back and Monumet Rivers, where 
it rises to 242 inches ; in that interval some short and trifling embank
ments which an inspection of the profile will point out. From (K ), pro
ceeding towards Monumet River the line keeps nearly the same level 
as far as (12) when on a sudden it is depressed to 105 inches, meeting 
there with a swamp whose edge it follows, making an angle towards the 
east as far as (D ) and (E ), keeping nearly the same depressed level 
except at the points marked (8) and (v), where the ground rises to 192 
inches above the bottom level of the canal.

From (A ) to (e) the ground is a mixture of sand and gravel, covered 
with a vegetable mould; from (e) to (h) the upper part appears to be 
of a richer and marly composition, thence to (K ) of a gravelly nature, 
and here and there a few projecting rocks offering an easy excavation 
the whole of that distance.

The owners are, Peter Horn, Reuben Collins and Perrys; the first 
and last are willing to sell; Reuben Collins objects to it.

From (K ) to (n) the ground keeps nearly the same level, is very 
uneven and of a gravelly nature.

At (n) begins the marsh; there is very little water. The ground is 
sandy and marshy and offers no difficulty of excavation ; an embankment 
will be necessary as far as E.

This part belongs to Mr. Hatchet and is under charge of the town. 
The next owners are Mr. Keen and the heirs of Elijah Ellis, all willing 
to sell.
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At F the line leaves the swamp and the ground rises suddenly so as 
to be 27 6 inches above the bottom level.

From (E ) to (F ) the high ground forms the bank of the river and is 
nearly on the same level as far as (r") a short distance from (G) except 
at (b ') near (F ), where there is a sudden rise of about 50 inches for a 
small distance.

At (F ) the line crosses a road leading northward to Wareham, pass
ing on a stone bridge over Monumet River.

At (m') the line enters an oak wood and continues in it as far as (r',) 
where it descends on a sudden nearly 100 inches to the edge of a 
marsh, then crossing a small strip of upland, meets another swamp, 
crossing again a small strip o f upland meets auother swamp, crossing 
again a strip of upland, and comes to Pigfield Creek, which is rather a 
considerable stream, formed by numerous springs rising in the above 
mentioned low grounds, it runs to Monumet River. A  culvert will be 
necessary there.

The land from (E ) to (H ) is sandy excepting a short distance on 
both sides of the point (F ) where the line approaches nearest to the 
river, at which place it is rocky, and except again when it crosses the 
marsh and swamp together with the creek.

The mean level of this part of the line is between 220 and 230 
inches above the assumed bottom of the canal; the owners are Eben- 
ezer Ellis, Elisha Perry, Gashurn Ellis, Stephen Swift’s heirs, S. 
Swift’s widow and Charles Bourne, all of whom are willing to sell.

The only difficulty of excavation on this part o f the line arises from 
the springs to be met with in digging, and the annoyance from the roots 
of trees which passes through the wood.

From (H ) the line runs for a short distance by the edge of the 
swamp through which runs Pigfield Creek, then ascends the uplands 
which are cultivated as far as (I), the point on the map where the line 
meets the road again; then it continues on partially cleared grounds, 
cut up by a number of small gullies running through it towards the 
river at point (a " ') ; the line a cleared pasture through which it passes, 
thereafter crossing a small swamp it enters a thick pine wood.

The ground along this part of the line continues sandy, and in the 
swamps is both sandy and marshy.

The mean height of the line in the part just mentioned is between 
270 and 280 inches.

The owners are Charles and I. Bourne together, who are willing to 
sell; the rest of the land there is owned by Dr. Bourne, who is extremely 
averse to part with it.

No difficulty of excavation except through the pine wood, where the 
roots of the trees cannot but offer great inconveniences.
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From (K ) to (L ) the line continues near the river, the ground forms 
a gulley, is marshy at the surface, and sandy underneath, and covered 
with a young growth of oak—-excavation easy.

From (L ) to (M ) the line again passes over high ground which is 
of a sandy and gravelly texture— also of easy excavation, but deep cut
ting, being about 372 inches above the bottom level—owners willing 
to sell.

From (M ) to (N ) the line crosses a small valley through which runs 
a small stream, being the outlet of a swamp a little to the south of the 
line, and enters Monumet River near Dr. Bourne’s house. The soil here 
is nearly on the surface and sandy below, of easy excavation ; the bottom 
of the valley is 164 inches above the bottom level. A  culvert will be 
necessary.

The ground from (N ) to (48) comprises the deepest cutting, being 
from 204 to 415 inches above the bottom level of the point marked (P ) 
on the map, is the summit level; the ground is generally sandy, the sur
face for the depth of about one foot being vegetable covered with thick 
bushes, which from (45) to (47) assume the character of a wood; at 
(0 )  (P ) (Q ) (R ) the line assumes gradually a south-east direction ; 
at (48) it comes near the pond of Swift’s Mill on Scusset River ; the
owners, B. Ellis, E. Burgess, and Thomas Swift, are willing to sell.

From (48) to (52) the soil on the surface is marly, being meadow 
ground, and is artificial by converting a black swampy soil into meadow 
by covering and mixing this with sand and gravel from the high 
ground— easy excavation.

At (48) ceases the deep cutting and begin the salt marshes.
From (52) to the end of the line the ground is marshy, being com

posed of vegetable substances mixed with argillaceous and sandy par
oles, generally light, and is quite tremulous; this soil extends to the 
depth o f about seven feet and appears to rest on a firm bottom of gravel 
and sand.

The line follows the course of Scusset River from (48) to (52), 
where the river makes a bend towards the north, (see the map,) and 
goes round Sagamore’s H ill; the line pursues straight south-easterly 
as far as (s) Plymouth’s Neck, when turning somewhat to the north, 
crosses at (u) Tupper Creek, and meets at (V ) Scusset Harbor. From 
(52) to (u) an embankment of four or five feet will be required to 
raise it above the tides, and possibly an aqueduct at (u) to pass over 
Tupper Creek.

The land along this part of the line is chiefly owned by Thomas 
Swift and Shadrack Freeman, who, as well as the other proprietors, are 
willing to sell.
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E xperim ental  L ine .
This line departs at (R ) from the principal line, passes over a piece 

of meadow, then crosses the Scusset and enters upon the marsh at (A'), 
following as near as possible the line of separation between the marsh 
and the adjacent high ground.

From (R ) to (A') it is a mixed soil, consisting of marl on the surface, 
and sand and gravel under it so as to constitute easy excavation.

Between (d) and (A) the line crosses again the Scusset. The 
ground immediately to the north of this portion of the line is high, 
rising quite abruptly from 100 to 203 inches, but of easy excavation ; 
the line from (A ) to the debouche on the shore of Barnstable Bay is 
marshy, and of the same nature as that before described. The land 
rising passed (A) is composed of sand and gravel. Near (II) the line 
passes over a sand hill. From this point to the extremity of the line 
the soil is gravel and sand quite compact— of difficult excavation.

From (K ) to (A ) the canal would require some trifling embankments ; 
from (A ) to (u,) see map ; the ground is such as would require an em
bankment on the south side only— the remainder of the line passing 
over a marsh of course would require an embankment to make it above 
the tides.

W e must infer from the above that in the execution of the intended 
canal there is no difficulty to be encountered from the nature of the 
ground itself, except for two patches o f wood; but if we take into con
sideration what I  have stated above in relation to the result I  obtained 
from the sinking of two shafts, with a view (according to my instruc
tions,) to ascertain the nature of the ground from the surface to the 
bottom level, a most serious annoyance is to be expected from the innu
merable springs and of the porosity of the soil. Besides the expenses 
of apparatus to drain the water, a universal puddling and walling must 
be resorted to. As to the walls, the materials are in abundance, but not 
so for the puddling.

I  have no doubt of these springs being supplied from the ponds, and 
considering that the bottom of Herring and Long Ponds are on a level 
with the low tide, I should not be surprised if the canal would drain 
them from their water.

As to the location of the locks and harbor, there will be no difficulty 
when the magnitude of the survey shall be fixed upon; the soil is 
extremely favorable to the execution of the last, I  mean the harbors.

The average price of land on and near the line is as follows, from the 
best information I  can collect:—
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Land along and on the road, improved, 
lying from the road,

Pasture land, . . . . .  
Pine wood land, . . . .
Oak wood land, . . . .
Marsh land, . . . . .

$100 00 per acre. 
. $50 00 to 70 00 “
. 30 00 to 40 00 “
. 3 00 to 10 OO «

5 00 to 30 00 “
. 60 00 to 120 00 «

With respect to the piers, I  would suggest the idea to have them 
done in fascinage, as has been done at Dunkirk in France. Of 
the practicability of such a kind of work, I  can afford the following 
instance :

In the year 1804, while I  was at Beaufort, South Carolina, the inhab- 
tants wanted to establish a communication between the island and the 
main ; two attempts to do it by embankments in earth walled with stone, 
under the direction of persons sent for to the north, failed completely; 
the seas there being very tempestuous, I  suggested to Mr. Elliot, who 
owns the land where the ferry was to be established, the idea of a 
fascine work, and I  directed the beginning of the operation. The work 
was completed on that principle and plan, and since has resisted storms 
which have had but few examples of the like before.

(Signed,) P. H. PER RA U LT,
Major Topographical Engineers.

N e w  Y o r k , February 15, 1825.
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BUZZARD’ S AND BARNSTABLE BAY CANAL.
[Feb. 8,1830. Printed by order of the House of Representatives.’]

Plan and Estimate o f the Buzzard and Barnstable Canal, drawn up by
the Board o f Internal Improvement, in conformity to a resolution o f
Congress, dated 2d January, 1827.

W ashington  City , November 13, 1829.

According to instructions drawn up by the Board of Internal Improve
ments, the ground between the Bays of Buzzard and Barnstable was 
surveyed in 1825, under the direction of Major P. H. Perrault, of the 
Topographical Engineers. His memoir and drafts were submitted to 
congress in February, 1826. Previously to the execution of these 
detailed surveys, the Board had made, in 1824, a general examination of 
the country between the two bays.

With a view to connect those bays, it remained to adapt to a route of 
canal, the line o f levels which had been run from Buzzard to Barnstable. 
To this effect the Board re-visited the ground in 1828, and has now the 
honor to submit the plan and estimate of the work, as also the facts and 
investigations relating to them.

L ocation  of the R oute of Ca n a l . (See M a p .)
The depression of the ground through which run Monumet and 

Scusset Rivers, presents the best relative facilities to connect the two 
bays. Monumet River falls into Buzzard’s, and Scusset River into 
Barnstable.

The ground is generally a compound of sand and clay, embedding 
loose stones and gravel; some parts, however, are marshy. Springs, 
met at the depth of six or eight feet, have been represented as difficulties 
to be anticipated, with regard to excavation; but whilst, with proper 
arrangement, the water brought by those springs will be easily carried 
off, these same springs will, after the completion of the work, be of 
service, either to fill, partially, the trunk of the canal, or, at least, to 
compensate for loss of water by filtration and absorption.

The summit point of the ground, extending from one bay to the other, 
'n the direction of the canal route, is 34 feet 7 *  inches above low tide 
in Buzzard, or 35 feet 6 ^  inches above low tide in Barnstable.

The most convenient site for the termination of the canal into 
Buzzard’s Bay, is Back River Harbor, where, at low tide, a depth of 8
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feet is found, at a distance of 170 yards from the shore. With regard 
to the termination into Barnstable Bay, the necessity of avoiding the salt 
marshes at the mouth of Scusset River, has determined the location of 
the eastern end of the canal at a point about one mile north of the mouth 
of the river; at this place, the bay offers, at low tide, a depth of 8 feet 
at 120 yards from the shore.

The horizontal trace of the route and the longitudinal profile of the 
ground being minutely drawn on the sheet No. 1, herewith annexed, we 
think it useless to enter into tedious details, which will be more readily 
understood by viewing, with attention, the map and plan. The longi
tudinal profile of the canal, and the line of levels from which it has been 
carefully computed, are both comparatively exhibited on the sheet No. 1, 
aforementioned; the altitudes are measured above low tide, in Buzzard’s 
Bay.

The route commences at Back River Harbor, where a regulating tide 
lock is to be erected; hence it follows the south side of Monumet River, 
to reach, through the best ground, the head of Scusset River. From 
this head, the route winds round the foot of the hills which stretch along 
the northern bank of Scusset River, and it terminates into Barnstable 
Bay, at a regulating tide lock. In following this course, the route crosses 
no stream ; it avoids the marshy ground as far as practicable, and will 
cause no more excavation than necessary ; besides, a gradual curvature 
will insure an easy navigation, and render the towing commodious. The 
distance from Buzzard to Barnstable is 8 miles and 524 yards, measured 
between the falls of the regulating locks.

Respecting the transversal profile of the excavation, it will vary with 
the depth to which it will be necessary to dig, on account of the elevation 
of the natural ground, above the bottom of the canal. But the water 
section will remain the same on the whole line; the width at the bottom 
will be thirty-six feet, on the water line 60 feet; the depth will be 8 feet; 
on each side of the water section there is a tow path 9 feet wide, and 
three above the surface of the canal.

As to the deep cuts, the Board submits the transversal sections 
delineated on the sheet No. 1. Each side of the cut, instead of having 
a single slope, is made of steps 10 feet altitude, with beams 5 feet wide. 
This arrangement, by reducing to 40° the general inclination of the slope, 
will produce an economy in the excavation ; for without steps, the slopes 
outfit to make with the horizon, an angle of about 34°; besides, the 
slope does not drain into the canal, and, therefore, does not expose the 
latter either to gradual deposits of sediment at its bottom, or to the 
sudden falls o f earth-slips, which might stop, accidentally, the navigation ; 
in fine, the repair of the slope is made more easy; and by means of 
gutters’along the foot of the steps, the sides o f the deep cuts are drained
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out of the canal. As to the earth resulting from the excavation, it is to 
be deposited at a sufficient distance from the margin of the cut, to prevent 
the slope from being endangered by embankments pressing too heavily 
upon its top.

At each end of the canal there is a basin, having, at the bottom, a 
width of 96 feet, and on the water line 120 feet. The western basin 
has a length of 440 yards; the eastern 970. The latter has received 
such a length, in order to render this portion of the trunk of canal less 
liable to accidents. Indeed, on this distance, the canal has to cross 
trembling salt marshes, which being excavated, would probably become 
much troublesome by the sinks and slips so frequent in such soil. By 
making the excavation wider, and depositing the earth at a convenient 
distance from the margin of the basin, it is anticipated that no accident 
will take place ; and that the extra expense, which this arrangement 
will cause, will likely be less than that which would necessitate, during 
the construction, the accidents apprehended.

L ocation  of the  B ottom  of the Can a l .
Such are the main features and details relative to the horizontal trace 

of the route of the canal ; but it remains to determine the plane upon 
which the bottom must be established, to conciliate economy of excava
tion, with a sufficient supply of water. With a view to fix this point, it 
was necessary to ascertain, first, the stages of tide in both bays ; and the 
following facts are the results of observations made during the whole 
month of July, 1825.

1st. The stages of high and low tide, in Buzzard, precede, respectively, 
by a mean of three hours, the similar stages in Barnstable.

2d. The highest rise o f tide in Buzzard has been 6 feet 9 inches for 
one day only ; the rise has been 5 feet for 20 days, and a little more than 
4 feet for 10 days. Common tide 4 feet 8 inches.

3d. Twelve feet for two days has been the greatest rise in Barnstable; 
for 7 days, the rise has been 11 feet; for 18 days, 10 feet; for 4 days, 
9 feet. Common tide 10 feet.

4th. The plane o f low tide, in Buzzard’s, is 1 1 inches above the 
plane o f low tide in Barnstable.

From these data, it is obvious that, if  there were no other supply of 
water than the sea, the bottom of canal might, at once, be fixed on the 
level o f low tide in Barnstable. Eight feet being necessary for the 
passage of our coasters, the canal would be fed from Barnstable, during 
the time that the tide ascends and falls above a level, eight feet above 
low tide. During the ascent and descent o f tide, between the plane of 
low tide and that of the surface of the canal, the complement of water 
necessary for lockage, would be supplied from the canal. With x’egard
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to the western end in Buzzard, a similar complement would, likewise, 
be drawn from the canal. Therefore, in assuming, for the bottom, the 
level of low tide in Barnstable, the supply of water for the trunk of the 
canal, and for lockage, would be insured, and vessels drawing less than
8 feet could, at any stage o f tide, in either bay, pass from one end of the 
canal to the other.

But such an arrangement would necessitate, on a distance of 8 miles 
290 yards, a cut, averaging 19 feet in depth ; and it cannot be adopted, 
unless further investigations should demonstrate that there is no 
alternative.

Indeed, (see sheet No. 2) the head of Monumet River presents two 
reservoirs, which might be used to feed, partially, the canal, and, there
fore, permit to have an upper level, with a view to lessen the amount of 
excavation. These reservoirs are, Herring Pond and Little Herring 
Pond ; the latter discharging into the other through an outlet. The 
surface o f Herring Pond is 39 feet 4 inches above low tide in Buzzard; 
the area is 2,361,013 square yards ; the greatest depth 42 feet; which 
makes the bottom 2 feet 8 inches below low tide in Buzzard, and 1 foot
9 inches below low tide in Barnstable. Little Herring Pond averages 
a depth of five feet; its area measures 384,082 square yards.

' Three other ponds, to the north of the foregoing, are found on the 
upper part of the ridge; they are, Black Pond, Bloody Pond, Long 
Pond; the first 11 feet, the second 23 feet, the third 36 feet above the 
level of Herring Pond; their area, taken together, is 1,519,779 square 
yards. To bring these ponds into communication with Herring Pond, it 
would be necessary either to cut or to tunnel through the hills which 
separate them from each other, and from Herring; the total length of 
deep cuts or tunnels would be about 1,615 yards; and the elevation 
under the ridge would vary from 21 to 72 feet. The expense which 
such works would involve, would materially lessen, under the point of 
economy, the advantage of an upper level. Besides, these three ponds 
are chiefly fed by rain, and do not drain a sufficient extent of ground to 
expect from them any great supply of water during the dry season. 
Therefore, in order to discard all hypotheses, which, however plausible, 
yet questionable, would leave to mere chance the resources necessary to 
supply an upper level, we must rely but on Herring Pond; that is to 
say, on the water yielded through its outlet.

This outlet has yielded, in October, 1824, 9/<£y cubic feet per second ; 
and, in the summer of 1825, 10^%- cubic feet; therefore, we may assume
10 cubic feet per second for the supply of water furnished during the 
dry season, by the two Herring Ponds; a supply which will amount, 
per month of thirty days, to 960,000 cubic yards, and must be deemed 
a minimum.
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W e shall now, as a first hypothesis, suppose the canal to be formed of 
three distinct levels, (see sheet No. 3,) the western, 4 miles 84 yards in 
length, and fed by Buzzard’s Bay, its bottom being, to this effect, 8 feet 
below the level of mid-tide; the upper level, 2 miles long, supplied by 
Herring Ponds, its bottom assumed 8 feet above low tide in Barnstable; 
the eastern level, 2 miles 440 yards in length, fed by Barnstable Bay, 
and having its bottom on the plane of low tide in this bay. A  regulat
ing tide-lock would be required at each end of the canal, and a common 
lock at each extremity of the upper level.

As it will be explained hereafter, the chamber of either lock will be 
107 feet long between the hollow quoins, and 26 feet wide; the lift of 
the -western lock of the upper level will be 12 feet 4-^- inches, and that 
of the eastern 8 feet. From these data, the maximum of water expended 
on the upper level, for the lockage of a vessel coming from Barnstable, 
will be as follows :

Cubic yards.
At the eastern lock, a prism 8 feet altitude, . . . .  824.00
At the western lock, a prism 4 feet 35 altitude, . . . 448.21

Total amount, . . . . . . . .  1,272.21

With regard to the passage from Buzzard to Barnstable, a vessel will 
require the maximum of lockage—

Cubic yards.
At the western lock, a prism 12 feet 35 altitude, . . . 1,272.21
At the eastern lock, . . . . . . . .

Total amount, 1,272.21

W e must observe that, in these evaluations, the vessel is supposed to 
fit exactly the chamber of the lock, which is not the case ; and a compu
tation ought to have been made for the difference of capacity between 
the chamber and the hull of the vessel. But, with a little attention, it 
will be perceived that either passage will require a little more than one 
prism and a half, of 8 feet altitude, besides the capacity between the hull 
and the walls. A  passage will therefore draw from the upper level 
more than 1,272.21 cubic yards; but this difference, which amounts to 
about 200 cubic yards, for a passage, can be neglected, by taking into 
consideration that the supply assumed is a minimum, whilst in supposing 
the locks empty at each passage, the consumption of water for lockage is
a maximum.
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Now, if we assume the number of daily passages, either way, to be 
12, we shall have 24 passages per day, and 720 per month, which will 
require, for lockage, 915,991.21 cubic yards of water ; adding for filtra
tion and evaporation, per month, and for two miles, but 44,008.7 9. The 
whole disposable supply, or 960,000.00 cubic yards, will be employed.

Therefore, the quantity of water yielded by Herring Ponds is suffi
cient to feed an upper level, two miles long, and to afford the lockage of 
12 passages per day, either way, or 24 both ways.

The estimate hereafter submitted will show that the whole cost o f the 
canal, planned on this first hypothesis, will amount to $704,437.20.

The excavation alone, on a length of 8 miles 290 yards, will cost 
$490,833.07.

The quantity of excavation, on the same distance, will be 2,509,475.10 
cubic yards.

This great amount of excavation arises from the necessity of keeping 
the Western section lower than it would be expedient in the hypothesis 
of a single level: for, in the latter case, the whole trunk of canal would be 
fed from Barnstable, whilst, in the former, the western section has to 
rely, partially, on Buzzard’s, for its supply.

To remove this cause of expense, a second hypothesis has been tried. 
It consists (see sheet No. 4) in the prolongation of the preceding upper 
level to the east and to the west, as far as the localities can admit; its 
bottom remaining 8 feet above low tide in Barnstable. This level 
will, then, have a length of 6J miles, and receive a common lock at 
each end.

The expense o f water for lockage will, for one passage, be the same 
as in the first hypothesis; that is to say, 1,272.21 cubic yards per pas
sage ; but the number of passages will be less, on account of a greater 
quantity of water being necessary to supply the trunk of the upper level. 
This circumstance will reduce to 9 the number of daily passages 
either way, or 18 both ways, and o40 passages per month.

Hence, the monthly expense of water for lockage will be 686,993.40 
cubic yards; and, adding for evaporation and filtration 273,006.60 cubic 
yards, at the rate of 39,710 cubic yards per mile and per month, the 
whole expense will be 960,000 cubic yards; that is to say, the minimum 
supply of water yielded monthly by Herring Ponds.

With respect to the whole cost of the canal thus planned, the estimate 
herewith subjoined amounts to $455,81o.68.

The excavation alone, on a length of 8 miles, will cost $254,050.68.
And the quantity of excavation on the same distance will be 1,389,- 

146.63 cubic yards.
W e must observe that, by means of a dam erected across the outlet 

of Herring Pond, a reserve of about one million of cubic yards of water 
d
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might, during the rainy season, be found to make up for accidental defi
ciencies. To this reserve, we do not add the water which the trunk of 
the canal might receive from springs under ground, because the elevation 
of the bottom of the canal above low tide, in both bays, and the mean 
depth of but 14^ feet, do not warrant sufficiently, such an expectation.

Taking now into consideration, 1st, The importance of this link of our 
inland navigation, parallel to the coast; 2nd, The location of the work 
between two growing commercial cities, like New York and Boston; 
3rd, The progressive increase of population; 4th, The facility this com
munication will afford for travelling purposes; 5th, The shorter route it 
will offer to our coasters, compared with that round Cape Cod; it is 
desirable that the Buzzard and Barnstable canal should be suited to any 
amount of trade, and planned with a view, not only to our present, but 
also to our future wants.

Under these impressions, and to the effect of lessening the expense of 
water for lockage, and, therefore, o f increasing the daily number of pas
sages, the Board has investigated a third hypothesis, in which the bottom 
of the upper level would be put four feet above low tide in Barnstable. 
(See sheet No. 5.) The cost will then become greater than in the 
second hypothesis; but the lift of the lock at the ends of the upper level 
being diminished, and, besides, the trunk of the canal and the lockage 
being then partially supplied by the tide, the quantity of water drawn 
from the upper level will be less, and the number of passages greater.

Indeed, a vessel coming from Barnstable will, on the hypothesis, 
require, as a maximum, the following quantity of water:

Cubic yards.
At the eastern lock, a prism 4 feet altitude . 412.15
At the western lock, a prism 0 feet 35 altitude . 36.06

Total, . . . . . . . . 448.21

Coming from Buzzard’s, it will require:
At the western lock, a prism 8 feet 35 altitude, 
At the eastern lock, a prism.

. 860.36

T o t a l , .......................................................... . 860.36

As in the former computations, and for the same reasons, no account 
is kept for the difference of capacity between the chamber of the lock 
and the hull o f the vessel.

From these data, two passages, viz., one from Barnstable, and the 
other from Buzzard, will require together, from the upper level, a supply 
o f 1,308.57 cubic yards; and, on an average, a passage will expend 
654.28 cubic yards.
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Now, by assuming, per day, 18 passages either way, or 36 both ways, 
the number o f passages will, per month, amount to 1,080; and the 
monthly expense o f water for lockage will be 706,622.40 cubic yards, to 
which, adding, for evaporation and filtration, 263,377.60 cubic yards,' at 
the rate o f 38,309.44 cubic yards per mile and per month, the whole 
expense will be 960,000 cubic yards ; which is the minimum of the supply 
yielded monthly by Herring Ponds.

Respecting the cost of the work, on the present hypothesis, it will, 
according to the estimate presented at the end of this report, amount to 
$578,196.39; in which sum, the expense for excavation alone, on a 
length of 8 miles 290 yards, enters for $387,385.51. The quantity of 
excavation amounts, on the same distance, to 2,014,152.61 cubic yards.

In comparing the cost with that belonging to the second hypothesis, it 
will prove greater by $122,380.71; or nearly 27 per cent, more than 
the cost of the canal, planned on the second hypothesis; but this extra 
cost would be compensated by the advantage of a double number of 
passages.

In the foregoing hypothesis, the supply o f water being limited, the 
passages from one bay to the other are restricted to a definite number ; 
and, therefore, it is proper to investigate the case in which the canal 
would be suited to any amount of trade. This consideration has led to 
make a fourth hypothesis, in which the bottom of the canal would be on 
the general level of low tide in Barnstable ; its eastern and western end s 
(see sheets Nos. 1 and 6) will remain the same as in the three 
former hypotheses.

The trunk of the canal having to be fed by the tide in Barnstable, its 
bottom, at the eastern end, is placed on the level o f low tide in this bay, 
and receives a slope of 8 inches to Buzzard’s, where it terminates at a 
point 19-j3ff inches below low tide in the latter bay. This slope will 
assist in replacing, more readily, the water expended for lockage at the 
western end. The depth of the canal, for reasons which will be here
after explained, being 8 feet, the surface will be 8 feet above low tide 
in Barnstable, and 7 feet ^  inches above low tide in Buzzard; its level 
will be 2 feet below common tide in Barnstable and 2 feet 4 r(j inches 
above common tide in Buzzard.

In order that vessels should enter the canal at any stage o f tide, the 
regulating tide locks have their miter sills 8 feet below the low tide of 
their respective bays ; their lift will vary during the ascent and descent 
of the tide.

Respecting the supply of water which the canal will receive from 
Barnstable, it has been calculated on the variable heads which the tide 
will afford above the general level of the canal. The tides of July, 1825, 
mentioned here above, have been taken as data, in the calculations; and
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the water has been supposed to flow into the canal through sluices, or 
rectangular openings, having, together, a horizontal length of 12 feet. 
The results have afforded a monthly supply of 1,414,867.66 cubic yards 
of water; averaging 14.26 cubic feet per second.

This quantity o f water will have to supply the trunk of canal, the 
filtration, the evaporation, and the lockage.

Respecting the trunk, its bottom being 19-]3(y inches below low tide in 
Buzzard, and on the level of low tide in Barnstable, where its surface is 
4 feet below Spring tide, and two feet below common tide, it will be 
filled up nearly in one day ; and, once replenished, it will need no 
additional supply.

The bottom of the canal being ten feet below common tide in Barn
stable, and sunk to a mean depth of about 19 feet, it can be anticipated 
that the canal will rather gain than lose by the effect of filtration.

As to evaporation, it can be computed at the rate of 2-$^ inches per 
month, which would produce, on the whole superfices of the canal, a 
monthly loss o f 21,321.84 cubic yards.

With regard to the quantity of water necessary for lockage, it will, 
for one passage, be far less than in the foregoing hypothesis of an upper 
level. Indeed, owing to the alteration of ascent and descent o f tide, the 
lift o f the regulating locks will vary ■with the stage of tide; in Barn
stable, it will be 8 feet at low tide, and we can say negative, during the 
interval that the sea has its level above the surface o f the canal; in 
Buzzard, the lift will vary from a few inches to 7 feet. But, by assum
ing 10 feet as a constant and common rise or fall o f tide in Barnstable, 
and 4 feet 8 inches as the constant and common fall in Buzzard, it will be 
found, by proper interpolations, that the mean lifts, at the eastern regu
lating lock, will be 3 ^ ^  feet, and at the western regulating lock, 4T%% 
feet.

Let us see now what quantity of water for lockage will be necessary 
for the passage of a vessel from one bay to the other. The dimensions 
o f the locks are, in length and breadth, as before mentioned; the draft 
of the vessel is assumed at 8 feet, as a maximum; account is kept for 
the space between the sides of the chamber and the hull of the vessel; 
the dimensions of the latter will be given hereafter.

On these suppositions, a vessel coming from Barnstable to Buzzard, 
will require:

Cub. yds.
At the eastern lock, a prism Syt'?, feet altitude, or . . . 329.72
At the western lock, the water necessary on an altitude o f 4^$y 

feet, to fill up the space between the hull and the sides of the 
chamber of the lock, computed at . . . .  244.68

For both locks. . 574.40
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A  vessel coming from Buzzard to Barnstable, will require

At the western lock, a prism 4T%% feet, or . . .
At the eastern lock, the water necessary on an altitude of 3T%0ff 

feet, to fill up the space between the sides of the chamber 
and the hull o f the vessel, computed at . . .  .

Total for both locks,

Cub. yds-
480.15

183.56

663.71

It must be remarked that, the locks being supposed empty at each 
passage, the foregoing expense of water for lockage is to be considered 
as a maximum ; therefore, 1,238 cubic yards will be the maximum of the 
quantity of water necessary for two passages of a loaded vessel, viz.:—  
One from Barnstable to Buzzard, and the other from Buzzard to Barn
stable ; that is to say, one-tenth less than in the third hypothesis.

Cub. yds.
The general monthly supply has been stated to be . . 1,414,867.66
By deducting from it for evaporation . . . .  21,321.84

There will remain for l o c k a g e .......................................  1,393,545.82
which would issue, per month, the passage both ways of 2,250 vessels, a 
number above the wants of any probable amount of trade. But this sup
poses that the sluices would stand permanently open during the time that 
the sea rises and falls above the surface of the canal, a circumstance 
which cannot be allowed, because a constant current would not only in
jure the sides of the canal, but also delay the progress of vessels coming 
from the west; besides, by raising too much the surface of the canal, the 
lift o f the locks would be unnecessarily increased.

By leaving the sluices open for half the time fixed in the above calcu
lations, the number of passages would be limited to 1,125 per month, or 
nearly 36 per day, both ways, and 18 either w ay; that is to say, the 
same number as in the third hypothesis.

With regard to the cost of the canal, on the present hypothesis, it will, 
according to the estimate submitted at the end of the report, amount to 
$669,522, in which the excavation alone is comprehended, on a distance 
of 8 miles 290 yards, for $518,414.58. And the quantity of excavation, 
on the same distance, amounts to 2,647,417.50 cubic yards.

This cost, compared with that of the third hypothesis, shows an 
increase of expense amounting to $91,325.61, or nearly 16 per cent, 
more than the cost of the canal planned four feet above low tide in 
Barnstable.
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From the foregoing investigations, the four hypotheses will, in relation 
to cost and number of passages, compare as it follows:

Cost.
No. of 

passages 
per day.

1st, With an upper level 2 miles long, the bottom of 
which would be 8 feet above low tide in Barns
table, ..................................................................... «704,437 20 24

2d, With an upper level 6|- miles long, the bottom 
of which would be 8 feet above low tide in Barns
table, ..................................................................... 455,815 68 18

3d, With an upper level 6J miles long, the bottom 
of which would be 4 feet above low tide in Barns
table, . . . . . . . . . 578,196 39 36

4th, AVith a single level 8 miles, 524 yards long, the 
bottom of which would be on the level of low tide 
in Barnstable, . . . . . . . 669,522 00 36

In either case, the length of the canal, from the fall of the lock in 
Barnstable, to that of the lock in Buzzard, is 8 miles 524 yards.

These results show that the first hypothesis is inadmissible, and that 
the second will involve less expense of construction, but will afford 
water for a too limited number of daily passages of vessels. The choice, 
therefore, remains with either the third or fourth hypothesis. Indeed, 
both afford a sufficiency of water for the daily passage of 36 vessels 
both ways; a number which meet all possible exigencies of trade; how
ever, as the fourth would involve a greater expense, the Board is led to 
recommend, decidedly, the adoption of the third hypothesis.

However, the plan herewith submitted, (see sheet No. 1,) has been 
made on the fourth hypothesis, because it will easily be suited to the 
third, by raising its bottom 4 feet on a length of 6£ miles. Besides, the 
bottom of Herring Pond being a few feet lower than the level of low 
tide in both bays, it is not out of possibility that, in digging the trunk of 
canal to a certain depth, the pond should be drained through some sub
terranean issues; and such an accident might necessitate to sink the 
bottom of the canal to the level of low tide in Barnstable.

Should such circumstance take place, the expense of construction 
would amount to $669,522; which sum ought, therefore, to be con
sidered as the maximum cost of the Buzzard and Barnstable Canal.

To complete the description of the plan, it remains now to submit 
that of the regulating tide locks, which, in either of the foregoing 
hypotheses, are to be erected at the terminations of the canal into the sea.
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LOCKS.

The dimensions in length and width of these locks are to be fixed, in 
relation to the kind of vessels generally employed in our coasting trade 
and inland bays. W e ascertained, in consulting good authorities, that 
the largest vessels or schooners of this kind have a draft of 8 feet, with 
a full cargo of about ISO tons. They have 60 feet keel, 22 feet beam, 
9 feet hold ; their deck is 80 feet long, and their bowsprit 15 feet. I f  
to the beam are added, for the wales 8 inches, for the channels 2 feet, 
for the spare room, between the hull and the side walls of the lock, 1 
foot 4 inches, we find that the chamber of a lock destined to admit such 
vessels, must be 26 feet wide.

ith regard to the length of the lock, measured either between the 
salient angles of the miter sills, or between the hollow quoins, it must 
be fixed as it follows :

Ft. In.
For the bowsprit, . . . . . 15 0
For the deck, . . . . . . 80 0
For space room, . . . . . 2 8
For working space o f the gates . . 9 4

Whole length, . 107 0

As to the schooners used more generally in our coasting trade, they 
draw from 7 to 7^ feet, with a cargo of about 100 tons. Their keel is 
60 feet long, their beam 22 feet, they have 8 feet hold, the length of 
their deck is 70 feet, and that of their bowsprit from 13 to 15 feet. I f  
to the beam are added, for the wales 6 inches, for the channel 2 feet, for 
the space room, between the hull and the side walls, 1 foot 6 inches, the 
width of the lock must be 26 feet, and the space room would be but 2 
inches greater than for the largest schooners drawing 8 feet.

Thus, for common schooners, a lock 97 feet long, between the hollow 
quoins, would afford a sufficient space within its chamber. But, it is 
expedient to take into consideration, that other kind of vessels, of a 
greater draft than 8 feet, might on their ballast, or with a light cargo, 
find convenient to pass through the canal; the lock must therefore be 
suited to meet such a contingency ; it is with this view, that we recom
mend 107 for the length, between the hollow quoins of the chamber of 
the lock, and 26 feet for the width between the side walls.

As to the water section of the canal, compared with the width of the 
locks, the sheet No. 7 will show that, with the dimensions here above 
recommended for this water section, two schooners of 22 feet beam might 
easily cross each other, when progressing in opposite directions, and
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leave between them an interval varying from 2 to 3 feet, according to 
the size of the vessel.

Each lock has four pairs of gates, two to be used when the sea stands 
above the surface of the canal, and the others when the level of the 
canal is higher than that of the tide. By this arrangement, a vessel 
can either get in or out of the canal, whatever be the stage of tide and 
the elevation of uncommon rise in either bay.

Two wharves are projecting in advance of the eastern lock; the 
western has a length of 110 yards, the other is but 57 yards long. They 
will assist to take the vessels in or out of the lock, and the northern will, 
besides, afford a shelter against the northerly winds, whilst the peninsula 
of Cape Cod will be a protection against the other winds. As to the 
termination into Buzzard’s Bay, the location of the lock in a natural and 
convenient cove can dispense with either a wharf or a jettee in advance 
of the lock.

With regard to the common lock at the ends of the upper level, their 
dimensions will agree, in width, between the side wall, and in length, 
between the hollow quoins, with those of the regulating locks, and their 
lifts will be suited to the fall o f the upper level.

Such are the main particulars respecting the plan o f the work; as to 
the more minute details, the description of which would unnecessarily 
lengthen the present report, vre beg leave to refer to the seven sheets of 
drawing herewith annexed.

W e shall now close up this report by submitting the following esti
mates, which have been drawn up on the several hypotheses which have 
been assumed. These estimates are presented under a condensed form; 
but they are formed of summaries of individual items, which latter are 
themselves the result o f separate calculations.

ESTIM ATES.

Main prices upon which the estimates are predicated.

LABO R.

Common laborer, mason-assistant, per day, . . . . $0 95
Common mason, . . . . . . . . .  1 50
Common carpenter, . . . . . . . .  1 25
Master mason and master carpenter, . . . . . 2 00
One horse-cart with its driver. . . . . . . 1 50

MASONRY.

Stone, either Quincy or Fall River granite, § of rubble stone, 
and J with large dimensions, and lit for hammering, meas
ured when laid, per cubic yard, . . . . . . $4 00
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Lime, Dexter’s first quality, unslacked, per bushel, . . . $0 72.8
New York water cement, per cask, . . . . . 3 20
Stone masonry for locks, with water cement, per cubic yard, . 6 38
Fine cutting, for the outside of the coats, the beds and sides, 

but the outside only being the superficies measured, per 
square yard, . . . . . . . . .  3 37.5

TIM BER.

Piles, hard yellow pine of New Hampshire, or white pine of
Maine, per ton of 40 cubic feet, . . . . $7 00

Boards or planks of pine, per 1,000 square feet, and one in
thickness, . . . . . . . . 14 00

Wharfing, per running foot, . . . . . . 2 00
Piling, for driving 4 feet, fitting included, per pile, . . 1 00

IRON.

Bar iron of various dimensions, on an average per pound, . $0 6
Cut nails, o f various dimensions, per pound, . . . . 0 8
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I.
Estimate on the hypothesis'of an Upper Level, 2 miles long. Excavation 

and Embankment.
W e s t e r n  S e c t i o n .

Distance in miles.
Depth varying 

from
Mean price 

nearly
Amount of excava
tion, cubic yards. Cost of excavation.

1st mile, 
2d “ . 
3d “ . 
4th “  .

10 to 23
16 to 25
17 to 30 
28 to 32

$0 18.9 
0 19.6 
0 19.7 
0 20.5

217,030.00
309,905.20
331,456.40
516,159.60

$41,020 31 
60,842 73 
65,608 14 

106,122 58

4 miles. 1,374,551.20 $273,593 76

U p p e r  S e c t i o n .

5th mile, 17 to 23 $0 19.3 253,609.40 $49,192 95
6th “ 16 to 26 0 19.4 279,675.00 54,438 06

2 miles. 533,284.40 $103,631 01

E a s t e r n  S e c t i o n .

7th mile, 
8th “ . 
290 yards,

19 to 24 
12 to 19 
12

$0 19.7 
0 18.2 
0 16.4

310,901.80
257,102.50
33,633.20

$61,318 44 
46,774 02 
5,515 84

2m. 290 yds. 601,637.50 $113,608 30

Total for Western Section, 
for Upper Section, . 
for Eastern Section,

1,374,551.20
533,284.40
601,637.50

$273,593 76 
103,631 01 
113,608 30

Total for Excavation on 8 miles 290 yards, 2,509,473.10 $490,833 07

Regulating Tide Locks. 
w e s t e r n .

Excavation, including 70 yards of the trunk of canal, and 
thatof 150 yards of channel, (mean price 16 cents,) 7,865.56 
cubic yards, . . . . . . . . .  $1,263 58

Embankment, including a length of 260 yards of guard bank,
(mean price, 17 cents,) 34,050.60 cubic yards, . . 5,828 68

Masonry, at $6.37 per cubic yard, 4,180.82 cubic yards, . 26,673 64 
Cutting, at $3.37^ per square yard, 1,674.12 cubic yards, . 5,650 16
Gates, four pair, setting included, . . . . .  2,873 40
Carpentry of the coffer dams, pile-boards, ramming and 

filling, . . . . . . . . . .  6,509 18

Total for the Western Lock, $48,798 64
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EASTERN.
Excavation, including 136 yards o f the trunk of canal,

(mean price 15 cents,) 8,072.04 cubic yards, . . . $1,224 60
Embankment, including a length of 272 yards of guard bank,

(mean price 17 cents,) 35,456.34 cubic yards, . . 6,142 63
Masonry, at $6.38 per cubic yard, 4,624.55 cubic yards, . 29,504 64
Cutting, at $3.37£ per square yard, 1,856 cubic yards, . 6,264 00
Gates, four pair, setting i n c l u d e d , .....................................  3,175 94
Carpentry o f the coffer dams, pile boards, ramming and 

fitting,......................................................................................  6,509 18

Total for the Eastern Lock, . . . .  $52,820 99

Common Locks.
W ESTERN .

Excavation, at 20 cents per cubic yard, 2,174.80 cubic yards, $434 96
Embankment, (mean price 17 cents,) 1,376.02 cubic yards, . 233 92
Masonry, at $6.38 per cubic yard, 3,996.83 cubic yards, . 25,499 78
Cutting, at $3.37£ per square yard, 1,415.50 cubic yards, . 4,777 31
Gates, two pair, setting included, . . . . .  1,248 93
Pile boards, ramming, fitting, . . . . . .  550 .27

Total for the Western Lock, . . . .  $32,745 17

EASTERN.

Excavation, at 20 cents per cubic yard, 2,038.51 cubic yards, $407 70 
Embankment, (mean price 17 cents,) 1,376.02 cubic yards, 233 92 
Masonry, at $6.38 per cubic yard, 3,429.69 cubic yards, . 21,830 38 
Cutting, at $3.37^ per square yard, 1,274.88 cubic yards, . 4,302 72
Gates, two pairs, setting in c l u d e d , .......................................  1,248 93
Pile boards, ramming, f i t t i n g , ................................................  550 27

Total for the Eastern Lock, . . . .  $28,573 92
N ote.— F or these two Locks, the item of excavation is but the surplus 

of the excavation already estimated, here above, on the fourth and 
seventh miles.

Sundry.
Feeder from Herring Pond outlet, by approximation,
Wharfing in Barnstable Bay, . . . . . .
Draining, computed at 2 per cent, of the cost of the whole 

excavation, . . . . . . . . .
Bridges, by a p p r o x im a t io n ,.................................................
Superintendency, unforeseen expenses assumed at 5 per 

cent, of the whole expense, . . . . . .

$4,000 00 
1,237 50

9,883 28 
2,000 00

33,554 63

Total of Sundry, $50,665 41
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Summary.
Excavation, on a length of eight miles 290 yards, $490,833 07
Western Regulating Lock, . . . . . 48,798 64
Eastern Regulating Lock, . . . . . 52,820 99
Western Common Lock, . . . . . . 32,745 17
Eastern Common Lock, . . . . . . 28,573 92
Sundry, . . . . . . . . . 50,665 41

Total cost on the hypothesis of an Upper Level, 2 miles long, $704,437 20

II.
Estimate on the hypothesis o f an Upper Level, 6£ miles long. Excavation 

and Embankment.
W e s t e r n  S e c t i o n .

Distance in 
miles.

Depth varying 
from

Mean price 
nearly

Amount of excava
tion, cubic yards. Cost of excavation.

6| m. 100 yds. 10 to 23 $0 18.8 143,776.60 $27,084 74

U p p e r  S e c t i o n .

100 yds. 4 to 11 $0 13.8 18,325.80 $2,529 74
2d mile,. 4 to 12 0 15.7 94,298.60 14,883 68
3d “ . 4 to 18 0 17.0 112,398.00 19,063 72
4th “ . 15 to 20 0 19.1 230,744.00 44,236 55
5th “  . 12 to 23 0 19.3 253,609.40

279,675.00
49,192 95

6th “  . 16 to 25 0 19.4 54,438 06
7th “ . 8 to 16 0 17.0 143,565.40

60,667.20
24,506 46

^ m. 100 yds. 9 to 13 0 15.0 9,557 95

6| miles, 1,193,194.20 $218,409 11

E a s t e r n  S e c t i o n .

m. 190 yds. 12 $0 16.4 52,175.83 $8,556 83

Total for Western Section,
for Upper Section, . . . .  
for Eastern Section, . . . .

Total for Excavation on 8 miles 290 yards,

143,776.60
1,193,194.20

52,175.83

$27,084 74 
218,409 11 

8,556 83

1,398,146.63 $254,050 68

Regulating Tide Locks.
Western Lock, as in the preceding estimate, . . • $48,798 64
Eastern Lock, “ “ “  . . .  52,820 99
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Common Locks.
Western Lock, as in the preceding estimate, . . .$32,745 17
Eastern Lock, “  “ “ . . .  28,573 92

Sundry.
The four first items o f the preceding estimate, . $17,120 78 
Superintendency, unforeseen expenses, assumed 

at 5 per cent, o f the whole expense, . . 21,705 50
T o t a l , .................................................— :-------------- 38,826 28

Summary.
Excavation, on a length of 8 miles 290 yards, . . . 254,050 68
Western Regulating Lock, . . . . . .  48,798 64
Eastern Regulating L o c k , ................................................. 52,820 99
Western Common Lock, . . . . . . .  32,745 17
Eastern Common Lock, . . . . . . .  28,573 92
S u n d ry ,........................................................................................ 38,826 28

Total cost on a hypothesis of an Upper Level 6J miles long, $455,815 68
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TIL
Estimate on the hypothesis o f an Upper Level, miles long. Excavation 

and Embankment.
W e s t e r n  S e c t io n .

Distance in 
miles.

Depth varying 
from

Mean price 
nearly.

Amount of excava
tion, cubic yards.

Cost of excavation.

1 m . 100 yds. 10 to 23 $0 18.8 143,776.60 $27,084 74

U p p e r  S e c t i o n .

■| m. 120 yds. 10 to 15 $0 17.2 49,141.00 $8,493 27
2d mile,. 7 to 20 0 18.3 174,125.60 31,951 76
3d “ . 9 to 23 0 18.8 218,537.00 41,155 16
4th “ . 16 to 25 0 19.6 303,199.60 59,530 31
5th “ . 18 to 28 0 19.8 359,299 08 71,464 13
6th “ . 21 to 30 0 20.0 372,737.20 74,786 19
7th “ . 11 to 22 0 19.0 227,724.20 43,419 33
\ m. 100 yds. 14 to 19 0 18.7 112,436.50 20,943 79

6  ̂ miles.
__________

1,817,200.18 $351,743 94

E a s t e r n  S e c t i o n .

 ̂m. 190 yds. 12 $0 16.4 52,175.83 $8,556 83

Total for Western Section, 
for Upper Section, . 
for Eastern Section,.

143,776.60
1,817,200.18

52,175.83

$27,084 74 
351,743 94 

8,556 83

Total for Excavation on 8 miles 290 yards, 2,013,152.61 $387,385 51

Regulating Tide Locks.
Western Lock, as in the preceding estimate, . . • $48,798 64
Eastern Lock, as in the preceding estimate, . • • 52,820 99

Common Locks.
W ESTERN .

Excavation, at 20 cents per cubic yard, 2,174.80 cubic yards, 
Embankment, (mean price 17 cents,) 1,376.02 cubic yards, . 
Masonry, at $6.38 per cubic yard, 2,980.17 cubic yards, 
Cutting, $3.37-| per square yard, 1,278.51 cubic yards, 
Gates, two pairs, setting included, . . . • •
Pile boards, ramming, f i t t in g , ................................................

$434 96 
233 92 

19,013 48 
4,314 97 
1,241 82 

550 27

Total for the Western Lock, .$25,789 42
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EASTERN.

Excavation, at 20 cents per cubic yard, 2,038.51 cubic yards, $407 70 
Embankment, (mean price 17 cents per cubic yard,) 1,376.02, 233 92
Masonry, at $6.38 per cubic yard, 2,339.00 cubic yards, . 14,922 82
Cutting, at $3.37^ per square yard, 1,111.50 cubic yards, . 3,751 31
Gates, two pairs, setting i n c l u d e d , .......................................1,017 44
Pile boards, ramming, fitting, . . . . . .  550 27

Total for the Eastern L o c k , ....................................... $20,883 46

Sundry.
Feeder from Herring Pond outlet, by approximation,. . $4,000 00
Wharfing in Barnstable B a y , ....................................... . 1,237 50
Draining, computed at 2 per cent, o f the cost of the whole

excavation, . . . .
Bridges, by approximation, . . . . . . 2,000 00
Superintendency, unforeseen expenses, assumed at 5 per

cent, of the whole expense, . . . . . . 27,533 16

Total of Sundry, . . . . . . . $42,518 38

Summary.
Excavation, on a length of 8 miles 290 yards, . .$387,385 51
Western Regulating Lock, . . . . . . 48,798 64
Eastern Regulating Lock, . . . . . . 52,820 99
Western Common Lock, . . . . . . 25,789 42
Eastern Common Lock, . . . . . . . 20,883 46
Sundry, . . . . . . . . . . 42,518 37

Total cost on the hypothesis of an Upper Level 6 f miles Iong, $578,196 39
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IV.

Estimate on the hypothesis o f a Single Level, 8 miles 524 yards long. 
Excavation and Embankment.

Distance in miles.
Depth varying 

from
Mean price 

nearly
Amount of excava
tion, cubic yards. Cost of excavation.

1st mile, 11 to 18 $0 18.1 211,983.20 $38,290 97
2d “ . 14 to 21 0 19.3 245,869.80 47,373 42
3d “ . 16 to 28 0 19.6 289,383.60 56,810 29
4th “ . 24 to 27 0 20.0 415,949.60 83,449 07
5th “ . 19 to 28 0 20.0 415,067.40 83,397 50
6th “ . 25 to 31 0 20.4 467,526.40 95,485 03
7th “ . 19 to 24 0 19.7 310,901.80 61,318 44
8th “  . 12 to 19 0 18.2 257,102.50 46,774 02
290 yards, 12 0 16.4 33,633.20 5,515 84

8m 290 yards, 2,647,417.50 $518,414 58

Total for Excavation on 8 miles 290 yards, 2,647,417.50 $518,414 58

Regulating Tide Locks. 
Western Lock, as in the preceding estimate, 
Eastern Lock, as in the preceding estimate,

. $48,798 64 

. 52,820 99

Sundry.
The first, second, and fourth items of the first hypothesis, . $7,237 50
Draining computed at 2 per cent, o f the whole excavation, 10,368 29
Superintendency, unforeseen expenses assumed at 5 per

cent, o f the whole expense, . . . . . .  31,882 00

Total of Sundry, . . . . . . .  $49,487 79

Summary.
Excavation, on a length of 8 miles 290 yards, . . . $518,414 58
Western Regulating Lock, . . . . . .  48,798 64
Eastern Regulating Lock, . . . . . .  52,820 99
Sundry, . . . . . . . . . .  49,487 79

Total on the hypothesis of a Single Level 8 miles 524 yds long, $669,522 00
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R E C A PITU LA TIO N  OF TH E  FOREGOIN G ESTIM ATES.

Cost on the hypothesis of an Upper Level 2 miles long, the
bottom of which is 8 feet above low tide in Barnstable, . $704,437 20 

Cost on the hypothesis of an Upper Level 6^ miles long, the 
bottom of which is 8 feet above low tide in Barnstable, . 455,815 68 

Cost on the hypothesis of an Upper Level 6 J miles long, the 
bottom of which is 4 feet above low tide in Barnstable, . 578,196 39 

Cost on the hypothesis of a Single Level 8 miles 524 yards 
long, from the fall in Buzzard to the fall in Barnstable, 
the bottom being on the plane of low tide in Barnstable, 669,522 00

REM ARKS.

The nature of the ground to the depth of the bottom of canal being 
not known, the Board cannot anticipate whether the sides of the trunk 
will require to be partially lined with dry wall above and below the 
water line; therefore, such contingent expense is not included in the 
foregoing estimates. Were the canal to be lined on the whole length, 
and on each side, the expense would amount to $58,416, at $2 per 
running yard.

All which is very respectfully submitted.

BERN ARD , Brig.-Gen.
Member o f the Board o f Internal Improvements.

f

W IL L IA M  T E L L  POUSSIN,
Major Top. Eny. Assistant o f the Board.




