
SENATE.... No. 55.

To the Honorable H. H. Coolidge, President of the Senate.

Sir :—I have the honor herewith to transmit the Report of the
Joint Standing Committee on the Troy and Greenfield Railroad
and Hoosac Tunnel for the year 1870.

With great respect,
I have the honor to be,

Your obedient servant,

GEORGE M. BUTTRICK.

€ommomocaltl) of illassadjusctts.

February 6,1871.
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The Committee on the Hoosac Tunnel and Troy and Green-
field Railroad, since the adjournment of the legislature, have
made a thorough examination of the work of repairs upon the
Troy and Greenfield Railroad; also of all parts of the work
upon the Tunnel.

Troy and Greenfield Railroad from Greenfield to the Hoosac
Tunnel.

During the past year the repairs upon the railroad, made
necessary by the extraordinary freshet of October, 1869, have
been completed.

They had been so far advanced by July 4, 1870, as to permit
the occupation of the road under special conditions of careful-
ness, but the final completion of the work undertaken was not
accomplished until late in the autumn.

The examinations by the engineers employed in this duty
developed in many places the necessity for much more exten-
sive and thorough work ofrebuilding than had previously been
thought necessary.

This necessity proceeded in some degree from imperfections
and deficiencies in original construction, but more especially
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from the exceptional trials to which the works were subjected,
and from new conditions which were created.

The extraordinary rise of the Deerfield River with its abrad-
ing effect upon the banks along which the road extends, created
new points of exposure, and new requirements for future pro-
tection.

The conditions above stated have involved an amount of ex-
penditure largely exceeding that which had been previously
contemplated on the part of the agents of the Commonwealth,
or of the railroad companies, lessees of the road.

Nearly the whole of this excess is for improved construction
which, under ordinary circumstances, would not demand or re-
ceive the attention of the lessees of the road, but which the
Commonwealth, having direct pecuniary interest in the value
and permanence of its property, should properly take cog-
nizance of.

Highway across the lands of the Commonwealth near the east
end of the Tunnel.

Chapter 252 of Acts of 1870, by sections one and two,
authorized the expenditure of $lOO,OOO for the repairs of the
Troy and Greenfield Railroad ; also, by section three, it allowed
the amount of fifteen hundred dollars ($1,500) to be expended in
such manner as the governor and council should determine
towards the cost of making a highway across the lands of the
Commonwealth near the east end of the tunnel. The gov-
ernor and council have provided for the construction of this
highway upon the route laid out by the county commissioners
of Berkshire County, and a length of forty-eight (48) rods of
the road was so nearly completed during the year 1870 as to
be now open for travel.

Hoosac Tunnel.
The operations of the past year seem to have been conducted

with a reasonable degree of success, and with much less hin-
drance from exceptional circumstances than attended the work-
ings of the year previous.

This is in part to be attributed to the favorable nature of the
season, but it is proper to state that the outside works initiated
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last year, and continued during the present season have added
to the security against interruption.

At the east end section the machinery for compressing air by
steam power, set up by the contractors last year, has this year
been brought into successful operation.

Thus far it has been employed only as auxiliary or supple-
mentary to the force of Deerfield River, and has been resorted
to only when low water, anchor ice or disarrangement of
machinery had diminished or cut off the supply of power from
that source.

In this way it has proved very valuable in many instances,
enabling the continuance of full progress at the forward head-
ing, when, by occurrence of such contingencies as have been
alluded to, it would have been retarded or entirely stopped.

It is purposed, as, we are informed, very shortly to bring steam
compressors into use, for the supplying of power to drive the
work of enlargement by machine drills.

The work has hitherto been done only by hand-power, but
applied in this way they will become an additional element of
progress.

Various contingencies and sources of delay have prevented
the advance which had been reasonably calculated upon at this
point.

These, however, have been successively met and overcome.
The shaft has been sunk to grade, tbe work of excavating the

tunnel east and west has been commenced, and a small distance
advanced in each direction previous to January 1, 1871.

The necessary steam-power air-compressors, machinery, pumps,
Ac., are already placed, and are in complete working order.

And we are informed that the pneumatic drills, drill-carriages
and other additional apparatus for drilling by machinery will
be introduced as soon as progress by hand labor has opened a
space largo enough for their safe and convenient employment.

During the early part of the year the progress in the heading
east of the west shaft was, in consequence of the rock encoun-

Central Shaft.

West End Section.
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tered, slow, falling behind the rate which was originally con'

templated by the contract.
The workings, however, have been industriously prosecuted,

and the present rate considerably exceeds the standard above
referred to.

The brick arch through soft veins of rock at west end is being
carried forward in a thorough and substantial manner, under
the charge of experienced and careful men.

The contingencies which have at times arisen are such as are
not unusual in the progress of similar undertakings, and are not
such as to impair confidence in the security and permanence of
the finished work.

For more particular explanation of the relative progress
made at the different points of working, and of the circum-
stances which may govern our expectation of the final comple-
tion, we include in our Report the following communication and
diagram received from the State Engineer:—

Engineer’s Office, Hoosac Tunnel, )

North Adams, Mass,, Jan. 28,1871. j

To the Joint Standing Committee for the year 1870 on the Troy and Green-
Id Railroad and Hoosac Tunnel

In response to your request, I have the honor to transmit to you
the following brief statement concerning the operations and progress
of this work up to December 31, 1870.

This includes a term of two years from the date of execution of
the contract; but it must be remembered, in the deduction of any
conclusions from the comparison of time elapsed with advance
already made, that the work of excavating the tunnel was not com-
menced at any point until three months afterward, and that the
application of full forces at all the breasts of working was not
accomplished until a yet later date.

At the governing points of advance, the earliest excavation
under the contract with F. Shanly & Co. were commenced a
follows;

East end heading,..... March 29, 1869.
Sinking central shaft, ....May 20, 1869.
West end heading,

.... July 2, 1869.

The remembrance of these dates of commencement, and of the
twenty-four days, or four-fifths of a month delay at the west end
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heading, caused by the freshet of October, 1869, will tend to a

better apprehension of the relative accomplishment made in the
period of actual working.

The aggregate distances advanced, and value of work done under
Shanly’s contract, separately stated for the years 1869 and 1870, are
shown by the following,—
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During the past year the headings at east and west ends have
made a nearly continuous advance, no considerable interruption
having been sustained, and the progress may be deemed a fair ex-
hibit of what could be accomplished with the means at command,
in view of the nature of material encountered.

The sinking of the central shaftreached grade August 12, and
the workings at the bottom of the shaft were temporarily suspended
the next day, August 13.

The last of these workings while descending through the height
of the tunnel, had been made to include horizontal lengths of six-
teen feet, respectively, east and west of the shaft, or a full length of
thirty-two feet taken out to the full size of the tunnel.

Between August 13 and October 25—two and four-tenths months
—was employed in the work of trimming sides of shaft, and of
repairing and strengthening the timbering and guides, with the aim
of preparing these, in a permanent fashion, for the more severe
and continuous trials to which they would be exposed in the prose-
cution of the work of tunnel extension—in the overhauling and
repair of the hoisting engine—and also in the removal of the pipes
and pumping machinery provided by the State, which were used
while making the shaft, and the replacing them by mains and
pumps of larger capacity.

This last item of work, involving very considerable time and
expense, might have been deferred if the object had been to make
the greatest exhibit of the immediate progress, but was more
profitably accomplished at this time, with a less amount of actual
delay than would have attended a separate stoppage afterward
when the immediate necessity should be encountered.

On the 25th of October work on tunnel extension at the bottom
of the central shaft was resumed and continued until the night of
December 7, when the breaking of some teeth from the gear, and
the derangement of the hoisting machinery caused thereby, made
necessity for repairs which occupied until midnight of December
25. At that time, hoisting of water which had then accumulated
to the depth of fifty-four feet, was commenced and occupied till
January 3, at which date work at the headings, east and west from
the shaft, was again put under way.

It will thus appear that during the work of the year 1870 at the
central shaft, two and four-tenths months, between August 13 and
October 25, were devoted to the completion of the excavation on
the sides of the shaft,.repairs of timbering and machinery, and to
replacing the pumping equipment; the greater part of this being
in items' of preparation necessary to future operations, but for which
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the contract provides no separate compensation, and that for the
eight-tenths of a month following December 7, no advance was
made.

The contract prescribing average rates of progress, does not
undertake to provide for exceptional circumstances which compel a

temporary change from its conditions
The deficiency at the central section of the amount done, as com-

pared with the amount required by the terms of the contract,
appearing up to January 1, 1870, as $27,155.86, has been increased
under the operation of the conditions heretofore described so as to
become : total up to January 1, 1871, $245,466.84, or nearly two-
thirds of the amount of the deficiency on the whole work of the
tunnel up to the date as shown on the comparative statement in
detail which I supply, at your suggestion, to be annexed to your
report.

The total lengths opened by the State, and the allowances made
by contractors, separately stated for the years 1869 and 1870, in
sinking the central shaft or in progress at the several headings, and
also the distances yet to be penetrated from January 1,1871, appear
on the following tabulated statement:— *

Distances Penetrated.
Lengths

HEADINGS. By State, F* Shanlt & Co* Aggregate re ™ai"ing
,x to be •

to January done to
Penetrated,

1,1869. ; In 1869. In 1870. Jan. 1,1871.

East End Section, . . 5,282 1,239 1,514 8,0351
- 4,742

("East, .

- 60 60)
Central Section, J.(West, .

- 87 871
V 6,399

West End Section, .
. 4,056 449 1,203 5,708)

Aggregate of Headings. . 9,338 1,688 2,864 13,890 11,141

Central Shaft* (depth), . | 583 215 230 1,028 2

1,028 feet to grade,

The main interest in the details of past performance, consists in
their affording the data from which to form our expectation of
future operations.

2*
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In my letter of February 5, 1870, which was included in your
report rendered during that month by the committee for 1869, I
made an estimate of future progress, mainly based on the original
rates computed for the contract; and it is a matter of interest to
remark that this has been closely approximated in most ofits details,
by the dates and by the amounts of the work actually accomplished
during the year ending December 31, 1870.

I give the statement as follows :

Estimated. Actual.

1,500 lin. ft. 1,514 lin. ft.East End Section. Lengths of Heading,

Sept. 1, . August 12.Central Shaft. Time of reaching grade,

Time of commencing Headings, Oct. 1, . October 25.

Aggregate length of Headings,. 480 lin. ft. 147 lin. ft.
oo DO D ’

West End Section. Length of Headings, . 1,200 1,203

In the single item, that of heading from the central shaft, where
deficient progress appears, the causes of exceptional delay have
been already stated, with the fact that a portion of these were
undertaken for the purpose of securing a more continuous and
uninterrupted working in the future.

Starting from the actual advance made up to January 1, 1871,
and making the computation of future progress upon the same basis
as taken for my last year’s estimate, the expected date for the com-
pletion of the tunnel would appear to be March 15, 1874; but the
fact that the workings of the last three months of 1870, in the
headings where machine drills were employed, show an aggregate
progress considerably in advance of that which the original contract
stipulations would require, and the existence of other favoring con-
ditions for future advance, warrant the belief that the work will be
finished at any earlier date.

I enclose herewith a diagram of the tunnel, showing the whole
progress made up to January 1, 1871.

Very respectfully, your obedient servant,
Benj’n D. Feost.
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From the foregoing statement it will appear that the present
shortcomings and special hindrances which have been encoun-
tered, do not conflict with the expectation entertained by the
contractors of finishing the tunnel in advance of the date to
which they are limited by the contract.

In order to give an exact record of the actual progress made,
as compared with the requirements of the contract up to the
end of the year 1870, the Committee have obtained fi-om the
State engineer of the tunnel the comparative statement of the
work required by the contract, and of the work already done,
by which it will appear that the value of the items of work un-
dertaken or completed to which requirements are or have been
attached should have been, up to Jan’y 1, 1871, $1,607,827 66
And value of said items actually done up to that

date was, . 1,308,124 10

Deficiency in progress in the items to Jan. 1,1871, $359,703 56

Of this deficiency it is proper to state that $245,466.84, or
more than two-thirds of the whole amount, is upon the central
section, where so many difficulties and hindrances have oc-
curred.
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From the west portal of the tunnel about two (2) miles of
railroad must be constructed to connect, at the village of North
Adams, with the railroad belonging to the State already built,
westward to the New York line, and now under lease to the
Troy and Boston Railroad Company. The location for this
road was made during the latter part of the year 1868, under
the direction of the board of tunnel commissioners, being one of
the latest of their official acts.

They also secured by purchase about twelve (12) acres of
land in the village of North Adams suitable for depot grounds,
but no provision has yet been made for obtaining the right of
way on the line from thence to the west portal of the tunnel.

In the rapid growth of the village of North Adams it is ex-
tending southward along the valley, and upon the district
traversed by the railroad line, and land in the vicinity is rapidly
increasing in value ; one length of county road and some inter-
secting private streets have been laid out during the past year,
and a number of buildings have been erected. In the opinion
of the Committee it would be a considerable saving to the Com-
monwealth to provide for the early acquirement of such land
as may be necessary for the purposes of the road.

At the commencement of the railroad line and immediately
west of the end of the tunnel is a considerable ridge, the base
of which is penetrated by the small tunnel, made by Mr. Haupt
previous to 1862.

This ridge is to be excavated with an open cutting at a higher
level, for the passage of the railroad. At present this small
tunnel (before mentioned) forms the only escape for the water
which flows from the west end of the tunnel.

Immediately above, upon the side hill, at an elevation of fifty
or sixty (50 or 60) feet, passes the canal which conveys the
water of Tunnel Brook (a mountain stream) into the ravine
below the ridge. In the freshet of 1869 the artificial embank-
ment to the canal broke, causing the water to pour over the
main arch, carrying with it earth and stones which choked the
small tunnel, thereby causing the water to flow backward
and fill the main tunnel, causing the death of one man and
imperilling the lives of many others, besides causing weeks of
delay in the workings.

Railroadfrom the west end of the Tunnel to North Adams.
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Great pains have been taken, it is true, to secure this channel
by careful reconstruction since the break, yet there must always
remain the danger of similar disasters until an open cutting
is made, and it seems to us that this work ought to be under-
taken the coming season.

There are also some portions of the work involving changes
of highway which should be provided for very soon, as a saving
to the Commonwealth in land damages.

The Act of 1868 provided for the
tunnel, .......$5,000,000 00

By supplementary Act, to be ex-
pended to October, 1868, . $250,000 00

The amount of Shanlys’ contract, 4,594,268 00
4,844,268 00

Leaving balance, $155,732 00

It would have been entirely consistent with the ultimate pur-
pose of the Act of 1868, above referred to, to wit, the opening
ofrailroad communication between Greenfield and North Adams,
to have retained the balance, $155,732, for the purpose of
constructing the tunnel section of the railroad comprising the
two (2) miles before referred to, and it is understood to have
been especially urged in advance of the framing of the tunnel
contract by the members of the then existing tunnel commis-
sion, that the contract be made to include the work of the open
cutting at the west end.

After a careful examination of this subject, we are of the
opinion that it would be a saving to the Commonwealth if
authority were given to the governor and council for the early
construction of the tunnel section of the Troy and Greenfield
Railroad.

In conclusion, the Committee would say that, as to a reason-
able doubt of the completion of the tunnel in the time specified
in the contract, in view of the difficulties and hindrances and
the deficiencies in earnings, which appear in the report that,
with this doubt in mind, they have made a close examination
into every part of the tunnel work, and have also made them-
selves perfectly familiar with all the discouraging difficulties
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which have from time to time been encountered in the progress
of the work in the past, and have carefully compared them with
all contingencies that may reasonably be anticipated in the
future, and they are settled in the opinion that the contractors
will be able to finish the tunnel within the time specified in the
contract.

GEORGE M. BUTTRICK,
JAMES PIERCE,
A. J. CLARK,

Of the Senate.

CALEB LOMBARD,
WILLIAM BARTLETT,
A. H. CHAMPLIN,
SAMUEL S. PAINE,
HENRY A. GOODRICH,
SAMUEL D. SAWIN,

Of the House.
S

H. J. BARKER,




