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^ommomucaitt) o f iîlctssacljusctts.

Baltimore, December 18, 1898.

His Excellency Alexander H. B ullock, Governor o f Mas
sachusetts.

Sir :—In the two previous Annual Reports upon the Troy 
and Greenfield Railroad and Hoosac Tunnel which I pre
sented to yourself and the honorable executive council, it 
appeared proper that, although the details of thé work were 
furnished by the reports of the commissioners and their engi
neers, I should embrace them in my own report so far as was 
necessary to enable me to express more fully the views which I 
entertained as your consulting engineer upon the most judicious 
mode of conducting it.

The. new position which the work has assumed under the 
Act of the last session of the legislature of the State, and the 
consequent approaching termination of my official relations to 
it, renders it unnecessary that I should enter again into similar 
particulars, and I therefore respectfully submit the ensuing 
brief notice of what has occurred in connection with it since 
my last report and the results in its present and prospective 
condition.

Troy and Greenfield R ailroad.

The railway was opened to the public upon the 15th of 
August last, from Shelburne Falls, the point it had reached at 
the date of my last annual report (December 20th, 1867,) to 
within about a mile of the eastern portal of the tunnel, and pas
sengers began at that date to be conveyed across the mountain 
to North Adams in coaches from Jenks’ Hotel, on the opposite
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side of the Deerfield River. Since that time a convenient 
station and engine-house have been there erected with sufficient 
siding track for the business of the temporary terminus at that 
point; and a lattice truss bridge for common travel has been 
thrown across the river for communication at all times and 
states of the river. The track has been well laid between 
Shelburne Palls and this point, and besides the usual deficien
cies in width of road-bed, especially on embankments, no com
plaint can be made that the contractor, Mr. Parren, has not 
completed his work satisfactorily.

The bridge by which the railway is to cross the Deerfield 
R iver near the tunnel is now in progress, and when completed 
the spoil from the tunnel will be carried over it and the embank
ment made therefrom, on which the track may be extended 
from its present end to the tunnel for facility of delivering and 
receiving material thereat.

On the west side of the mountain,.between the tunnel and 
the depot of the Troy and Boston Railroad, in the village of 
North Adams, the two miles of road is not yet located. I have 
called attention to this subject in several previous reports, in 
the last of which I recommended that it should be definitely 
staked out upon or near aline traced upon a map submitted 
with the report. This I understand will now be shortly done.

T he H oosac T unnel.
The work at the east end, and central shaft, contracted for 

with Messrs. Dull, Gowan, and White, reverted to the State in 
November of last year, by the release of the contractors from 
its farther prosecution, and has since been conducted by the 
commissioners and their superintending engineer with results 
which will be reported in detail by those officers. The advance 
of the heading and enlargement at the east end which took 
place under the contract, was stated in the last annual report. 
The progress of the heading, after the retirement of the con
tractors, was 802 feet during seven and one-half months actual 
working, or 107 feet per month ; the rate being much reduced 
by anchor-ice in the canal during the winter, and low water 
in the summer. Some of the lost time was occupied in repairs 
of the compressors ; but work was afterward prosecuted in part 
only, and finally suspended, owing to the limited means at dis-
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posal of the commission. The enlargement was prosecuted at 
the same time, and at the time of suspension of the entire work 
at this end of the tunnel in September last, eight hundred feet 
had been entirely completed; and within the distance of about 
half a mile from the portal there required the removal of less 
than five thousand yards to complete the excavation to its full 
dimensions of twenty-four feet in width by twenty feet in height. 
The work at the wheel-house of completing the flume, putting 
in the two new compressors, repairing one of those in previous 
use, and arranging the machinery for the application of assis
tant steam power when required, was in progress during the 
past summer and autumn, and is now finished. These additions 
and improvements will, it is believed, furnish sufficient power 
for drilling and ventilation to the end of this section of the 
work, when a steam-engine of suitable capacity shall have been 
provided for periods of obstruction by ice and short supply of 
water.

At the central shaft, the work done since the last annual 
report has consisted of what was required to replace the build
ings and machinery destroyed by the fire of October, 1867, 
which, after much delay, was accomplished within the last few 
weeks. The new machinery is very superior in capacity and 
arrangement to that which preceded it, and when the sinking 
of the shaft shall be resumed, more rapid progress should be 
made than heretofore under similar circumstances, as to char 
acter of rock, amount of water, &c.

The toesl shaft, in its workings east and west, went forward 
until at the time of stopping work at the east end in September 
last, the east heading was suspended, and the draining drift or 
adit towards the west end alone continued until, on the 27th of 
October, a junction was effected with the adit driven eastward 
from the west end, and the water being provided with a chan
nel which permitted it to pass off by the natural flow, the 
pumping was discontinued. The discharge through the several 
pumps appears at that time to have beeu a little over 500 gal
lons per minute, a large decrease upon what was reported to 
have been raised a year ago from the same workings, and 
showing that as the tunnel progresses an increase of water need 
not be expected as a matter of course, but that the contrary 
may in fact be realized. The work of drifting and arching the
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tunnel of its full size under Mr. Farren’s contract has advanced 
regularly during the year, and the 931 feet from the west por
tal to which liis contract extends will be completed in another 
month or two. The character of the excavation lias improved 
so much and the floor of the tunnel has become so sound as to 
permit the discontinuance of the brick inverted arch during the 
last two months’ work, and there will probably be no further 
occasion for its use. The thickness of the arch and side walls, 
has also been recently somewhat lessened and may with safety 
be still further diminished.

The water from the tunnel, in its now increased volume, still 
finds its way out through the “ Haupt tunnel ” west of the 
portal, and must continue to do so until the approach cut is 
opened, which it is understood will engage the early attention 
of those in charge of the work.

The preceding remarks seem to embrace all that is necessary 
for me to say in regard to the progress and condition of the 
tunnel and its connected works to this time.

The policy of the contract system for the further prosecution 
of it to completion, which my previous reports will show me to 
have recommended, having been adopted by the legislature in 
their Act of June 11,1868, and the work having been contracted 
for with parties whose testimonials of character afford every 
reasonable assurance that they will perform what they have 
undertaken, and whose financial ability will be thoroughly 
tested by the reservation of the large amount which they have 
agreed to leave in the hands of the Commonwealth as a guar
antee, I think the difficulties which have attended this great 
enterprise may be considered practically at an end. Vast as is 
the magnitude of the work, it has not in fact presented physical 
obstacles as formidable as those which have embarrassed many 
other undertakings of similar work. The “ demoralized rock,” 
as it has been called, at the west end, was indeed a troublesome 
feature, but not as bad as the quicksands and slippery clays of 
some of the English tunnels. The water in the west shaft 
required only good pumps and ample power to keep it down. 
The central shaft lias been dry and attended with no drawbacks 
except that which casualties, that might have been avoided with 
ordinary care, have produced, and lastly the east end has been 
as straightforward and really comfortable a piece of under-
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ground work as could be wished for. The real difficulties of 
, the enterprise have been due chiefly to other causes of an extra

neous character, to which, as it. is hoped that they are now no 
longer in action, it is not necessary to refer more particularly.

The services of a consulting engineer under this essential 
change of circumstances being no longer indispensable and 
especially with so able, experienced and faithful a superintend
ing engineer residing on the work, 1 have felt it to be proper, 
even before receiving an intimation to that effect, to tender my 
resignation to take effect at the end of the present month, and 
in doing this I beg leave to offer to yourself and the honorable 
council my grateful acknowledgments for the uniform and 
friendly courtesy which I have received at your hands.

I have the honor to be, most respectfully, yours,

BENJ. H. LATROBE, 
Consulting Engineer.
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B altimore, December 20,1868. 

His Excellency Alexander H. Bullock, Boston.

D ear Sir :—J ust as I was about mailing my annual report 
and the note accompanying it, both of which are inclosed, I 
received your letter of the 18tli, inquiring of me “ whether, in 
my judgment as an engineer, it will cost appreciably more to 
remove the stone from the workings farthest from the east and 
west ends of the tunnel than it will to remove it from the head
ings nearest to those points respectively.”

I  feel no hesitation in making a negative reply to the inquiry. 
Thé universal experience of all works of this kind is, that they 
cost more per cubic yard or any other unit of measure first 
than last ; that is, if no new, and in this case very unlikely, 
feature of difficulty develops itself during its progress. The 
expense of transporting the rock removed, (which is much the 
smallest part of the whole expense,) will undoubtedly increase 
as the distance to which it has to be carried increases, but not 
in as rapid a ratio, as the cost of loading and unloading the 
material is the same for all distances alike. On the other hand, 
however, there being assumed, as there, must be in this case, an 
ample supply of power for drilling and ventilation, the cost of 
excavation will diminish in rock of equal average hardness, as 
the force of men employed in that operation acquires increasing 
skill in all the necessary manipulations. The drilling machines 
themselves will also undergo steady improvement and work 
more efficiently and economically, as past experience of the 
Hoosac Tunnel clearly shows. The present machines are sus
ceptible of marked improvement, and have been greatly 
improved, as I learn, by their inventor, Mr. Burleigh, who has 
perfected a new machine with but half the number of parts 
subject to breakage, and this machine, or some other equally 
good, will no doubt be used by the contractors as fast as they 
can replace the present one by the improved one. There is
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one cause which must manifestly tend to equalize the cost of 
present and future work, and that is the immediate outlay which 
the contractors must make in starting their work, and which 
must be charged upon the cubic yards they remove, the charge 
per cubic yard lessening, of course, as the number of yards 
increases.

Referring again to the experience acquired at the Hoosac 
Tunnel, I would suggest a comparison between the cost per 
cubic yard of the material removed during the successive years 
of its conduct by the Commonwealth, which will be found in a 
diminishing ratio until, as a detailed statement prepared by 
the present superintending engineer shows, it declined from: 
upwards of $20 to a little over $9 in the east end headings.

The experience at Mont Cenis is still more to the pointi 
An examination of the tabular statement appended to my last 
Annual Report, showing the successive advances of that work 
from year to year, exhibits very strikingly the increased economy 
resulting from increasing skill in working. The force that can 
be employed in tunnelling is absolutely fixed by the limited 
space in which it can work, and the rate of progress is therefore 
a fair index of the relative expense. With some irregularities 
from special causes, it will be seen that the progress since 
machine labor began has increased greatly, compared with the 
first three years of inexperienced working, although the pene
tration into the mountain had more than doubled at the 
commencement of this year.

Respectfully and truly yours, ,

BENJ. H. LATROBE, ' • 
Consulting Engineer:

i
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STATEMENT OF COMMISSIONERS ON TROY AND GREEN
FIELD RAILROAD AND HOOSAC TUNNEL.

Amount o f Money appropriated for the Construction o f the Troy 
and Greenfield Railroad and Iloosac Tunnel.

The first appropriation of $2,000,000 was authorized 
by the 226th chapter of the Acts of 1854, .

In 1860, chapter 202, an issue of scrip, amounting to 
$200,000, was authorized, to enable-the Troy and 
Greenfield Railroad Corporation to purchase the 
Southern Vermont Railroad, building from the 
State line of Massachusetts to that of New York, 

In 1865, chapter 221, there was appropriated,
In 1865, chapter 293, . . . . . . .
And in 1867, . . . . . . . .

The last three sums for the construction of the 
railroad and tunnel.

In 1868, by chapter 249, was appropriated for the 
completion of the railroad, . . . . .

And by chapter 350, of the same year, $250,000 was 
authorized to be expended upon the tunnel,

$2,000,000 00

200,000 00 
800,000 00
900.000 00
600.000 00

250.000 00

250.000 00

Making in all the sum of (whole amount,) $5,000,000 
appropriated by the State for the tunnel, the 
Troy and Greenfield and Southern Vermont 
Railroads, . . . . . . . . $5,000,000 00

Undrawn from tunnel appropria
tion, 1868 ,.................................

In the hands of cashier, .
Und rawn from Troy and Greenfield 

Railroad appropriation, 1868,
In the hands of cashier, .

------------  81,178 84

$32,109 78 
14,744 29

34,147 08 
177 69

$4,918,821 16
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Amount expended on railroad from
Greenfield to Tunnel Station, . $1,300,922 29 

Amount paid for Southern Vermont
R a ilro ad ,.................................  200,000 00

---------------- $1,500,942 29

$3,407,878 87
Deduct interest charged to appropriations from 

1861 to 1867 i n c l u s i v e , .................................  473,767 94

Amount expended on the tunnel, . . . $2,934,110 93

Liabilities on tunnel amount, viz.:—
Due B. N. Farren, for work, to

Dec. 3 1 , ........................................ $39,765 64
To complete his contract, about . 18,000 00
Unpaid bills to Dec. 31, including 

pay-roll, . . . . .  10,300 00
------------  68,065 64

Total cost of tunnel to Dec. 31, . . . $3,002,176 57

Contract with Walter and Francis Shanly to com
plete the tunnel, . . . . . . .  4,592,000 00

Total cost of tunnel, . . • . . . $7,594,176 57

Amount advanced by the State to construct the 
Troy and Greenfield Railroad, under chapter 202 
of the Acts of 1860, to the contractors, Messrs.
Haupt & C o . , ..................................................• $481,428 00

Advanced by the State to settle Messrs. Haupt &
Co.’s liabilities for labor, land damages, &c., . 175,000 00

$656,428 00
Total expenditures since August, 1861, to complete 

the Troy and Greenfield Railroad from Greenfield
to Tunnel S t a t i o n , .........................................  640,607 16

Repairs under the lease,.........................................  3,887 13

Cost of railroad from Greenfield to Tunnel Station, $1,300,922 29



To extend the railroad to east end of tunnel, .
To complete the railroad from west end of tunnel 

to North Adams, exclusive of depot buildings, 2 
paths, at 155,000 per m ile,.................................

Cost of Troy and Greenfield Railroad to No. Adams,
Paid for the Southern Vermont Railroad,

Cost of the railroad from Greenfield to the fine of 
the State of New York, exclusive of the tunnel, .

12 HOOSAC TUNNEL.

Sum m ary .

Total cost of tunnel, including work, 
Total cost of railroad, . .

[Jan. 

$55,328 00

110,000 00
$1,466,250 29

200,000 00

$1,666,250 29

$7,594,176 57 
1,666,250 29

Total cost of tunnel and railroads 50 miles in length, $9,260,426 86
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Aggregate Amounts o f the several bids for the completion o f the 
Hoosac Tunnel.

1. Carpenter, Odiome & Gardner, . $4,027,780 00
2. Uran, Brother & Co., . . . . . 4,437,886 00
8. Francis and Walter Shanly, . 4,623,069 00
4. Jacob Humbird & Son, . . . . . 4,690,183 00
5. Clark, Lyon, Hayden, Byron & Malone, . . 4,690,650 00
6. Bradbury & Duff, . . . . . . 4,800,000 00
7. Stanton & Doane, . . . . . . 4,881,766 00
8. H. H a u p t , ......................................... . 5,000,000 00
9. Thomas Rutter, . . . . . . 5,302,000 00

10. L. Hitchcock & Co., . . . . . 5,342,357 00
11. A. G. Brown, C. W. Wentz & I. Brooks, . 5,371,142 00
12. S. C. Walker & Co., . . . . . 5,378,354 00

The above parties have hid for the entire work.

The following have hid for it only in part:—

13. 1.1. Dull, east end, . . . . . $1,195,800 00
Do. west shaft, . . . . . 1,656,127 00

14. McMahone & Kelly, east end, . . 1,261,000 00
15. B. N. Farren, west shaft in part.
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MEMORANDUM OE AN AGREEMENT
Made at Boston on the twenty-fourth day of December, A. D. 

1868, between W alter Shanly, of Montreal, and Francis 
Shanly, o f Toronto, Canada, parties of the first part, and 
the Commonwealth of Massachusetts, party o f the second 
part.

The parties of the first part hereby covenant and agree with 
the said Commonwealth to do and perform all the work neces
sary to complete the Hoosac Tunnel, with its Central Shaft, 
(being a portion of the Troy and Greenfield Railroad,) in 
accordance with the schedule hereunto appended, and furnish 
all materials, and lay down and complete through the whole 
length of the tunnel one railroad track, and after the comple
tion'of the tunnel and railroad track to remove from the tunnel 
all materials and other things, so as to leave the tunnel and 
railroad track in complete order, ready for use, and to the 
satisfaction of the Governor and Council of the Commonwealth; 
the whole to be done by the 1st day of March, A. D. 1874, and 
for the sum of four million five hundred and ninety-four thou
sand two hundred and sixty-eight dollars, (f4 ,594,268,) to be 
paid, together with any interest accruing under this contract, 
by the Commonwealth to the parties of the first part, their 
heirs, executors, administrators or assigns, in United States 
Treasury notes, or other current funds, as hereinafter provided.

The size and general description of the work ; the estimated 
amount of the same ; the regulations governing the manner 
of its performance; the rates of progress required in its pros
ecution ; and various general and particular stipulations and 
provisions affecting and binding both parties hereto, are set 
forth in the schedule hereunto appended, which constitutes a 
part of this agreement. But no errors in the estimates of the 
work to be done and materials to be furnished under this con
tract, shall affect the contract price to be paid for the whole 
work.
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The parties of the first part will provide suitable and suffi
cient materials and machinery, and a sufficient and competent 
working force, and enter upon the prosecution of the work as 
soon as possible after the execution of this agreement, and will 
keep on hand and in operation at' all times every means neces
sary to an expeditious and thorough fulfilment of this agree
ment on their part, according to its true intent and meaning. .

And whereas, in consequence of the stopping of the work at 
the several points of operation, and for other reasons, the parties 
of the first part may not be able at the commencement to make 
the rate of progress prescribed in the schedule hereunto «ap
pended, it is agreed that the .governor and council may fix the 
time from and after which such rate of progress shall be made, 

, and give notice thereof to the parties of the first part; which 
time, however, shall not be earlier than the 1st day of May 
next.

And whereas that portion of the tunnel which lies between 
the west and central shafts is expected to require a longer 
time for its construction than the other portions thereof, and 
difficulties now unexpected may arise, making it impossible to 
preserve the said prescribed rate of progress in other portions 
of the tunnel, it is agreed that in case of necessity the governor 
and council may by formal vote determine what extension of 
time shall be allowed; provided, however, that in no case shall 
the final completion of the whole work be delayed more than 
six months after the 1st day of March, A. D. 1874>

And if, after a full and fair opportunity has been had by the 
parties of the first part, the rates of progress prescribed by 
the schedule hereunto appended have not been made, and it 
shall plainly appear to the governor and council that the 
parties of the first part are and will be unable to make such 
rates of progress, on the average, the governor and council, 
after giving to the parties of the first part three months’ notice 
in writing of their intention to do so, may, if their default con
tinues., put an end to this contract, and resume possession of 
the work, and of all the shops, dwelling-houses, buildings, 
machinery, tools, and all the property whatsoever, belonging to 
the Commonwealth, which may have been delivered to the 
parties of the first part for use under this agreement.
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The engineer or engineers of the Commonwealth shall give 
the lines and grades of the tunnel, and the lines of the central 
shaft, and be responsible therefor.

And for the purpose of determining the amount earned by 
the parties of the first part, frbm time to time, as the work pro
ceeds, and for no other purpose, the following list of prices shall 
be taken as a basis of computation.

E ast E nd Section.
1st. For tunnel enlargement, per cubic yard, sixteen dollars.
2d. For heading enlargement, per cubic yard, nine dollars.
3d. For extension of full sized tunnel, per cubic yard, eleven 

dollars.
4th. For excavation and construction of central drain, with 

air and water pipes complete, per linear foot of tunnel, thirteen 
dollars. •

5th. For furnishing and laying one track complete, per mile, 
fourteen thousand dollars.

Central Section.
1st. For constructing fire-proof floor over the shaft with self- 

closing iron hatches, two thousand dollars.
2d. For repair and completion of timbering to present depth 

of shaft, per foot in depth, ten dollars.
3d. For sinking shaft, per foot in depth, three hundred and 

ninety-five dollars.
4th. For two ten-incli iron pipes, set in place, per foot in 

depth of shaft, six dollars.
5tli. For sinking sump below floor of tunnel, per foot in 

depth, three hundred and ninety five dollars.
6th. For excavating full size section of tunnel, per cubic 

yard, fourteen dollars.
7tli. For excavation and construction of central drain, with 

air and water pipes complete, per linear foot of tunnel, thirteen 
dollars.

. 8th. For furnishing and laying one track complete, per mile, 
fourteen thousand dollars.

W est E nd Section.
1st. For heading enlargement, per cubic yard, nine dol

lars.
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2d. For extending full size tunnel east, per cubic yard, 
twelve dollars. ,

3d. For arching part of tunnel with bricks, per M of bricks 
laid, twenty-two dollars.

4th. For excavating and constructing central drain and lay
ing pipes for supply of air for power and ventilation and water, 
per linear foot of tunnel, thirteen dollars.

5th. For excavating central drain only, per linear foot of 
tunnel, four dollars.

6th. For constructing central drain west of west shaft, per 
linear foot, three dollars.

7th. For excavating for and constructing fifty linear feet of 
stone arch and filling over the same, twenty-three thousand 
dollars.

8th. For excavating for and constructing façade to the tunnel 
and filling around the same, twenty-six thousand dollars.

9th. For clearing out and timbering the Haupt tunnel and 
maintaining the same, eight thousand five hundred, dollars.

10th. For furnishing and laying one track complete, per mile, 
fourteen thousand dollars.

And the engineer or engineers of the Commonwealth shall 
make a monthly measurement and computation of the amount 
of work done by the parties of the first part, which measurement 
and computation shall be conclusive upon the parties of the 
first part; and said engineer or engineers shall each month 
deliver a certificate in writing, with a statement of the amount 
in money which has been earned accordingly, to the governor 
and council.

And whereas it is provided by the statute of 1868, c 333, 
that this contract shall contain satisfactory guaranties for the 
completion of the whole work herein contracted for, with limi
tations as to time and cost therein specified ; and it is also 
provided by the statute of 1868, c 350, that this contract shall 
provide for payments by instalments, as the work progresses, in 
such manner that not less than twenty per centum of each 
amount due shall be reserved for a final payment on the com
pletion of the same : Now, therefore, it is agreed that no sum 
whatever shall be demanded by or paid to the parties of the 
first part, under and in pursuance of this contract, until after 
they shall have earned, according to the certificates of the 

3
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engineer or engineers, as above provided, approved by the gov
ernor and council, the full sum of five' hundred thousand dol
lars ; but twenty per cent, of each amount so certified by the 
engineer or engineers shall be reserved for the final payment 
on the completion of the whole work ; and, for eighty per cent, 
of each amount so certified, certificates of the Commonwealth, 
under direction of the governor and council, and in form to be 
determined by the attorney-general, and approved by the gov
ernor and council, shall be issued to the parties of the first part, 
in sums of twenty thousand dollars each, setting forth the facts, 
bearing interest at the rate of five per cent, per annum from 
the time of issuing the same until the time of their redemption, 
and they shall be paid in Boston from time to time, in the order 
of their issue, as often as it shall appear by the further certi
ficates of the engineer or engineers, approved by the governor 
and council, that the parties of the first part have earned so 
much, that, after reserving twenty per cent, thereof, the Com
monwealth will still retain, in all, the full sum of five hundred 
thousand dollars which is covered by said certificates of the 
engineer or engineers—it being the intention of the parties 
hereto that the Commonwealth shall make no payment which 
will at any time reduce its security from the reserved fund of 
twenty per cent, and from its guaranty fund aforesaid, below 
the sum of five hundred thousand dollars. And the Common
wealth shall, until the completion of the contract, reserve 
twenty per cent, of each amount due for work done, according 
to the certificates of the engineer or engineers, for a final pay
ment, without any addition for interest, on the completion of 
the whole work herein contracted for, and its acceptance by the 
governor and council; and, subject to the above reservations 
and provisions, the Commonwealth shall pay to the parties of 
the first part, at Boston, on or before the fifteenth day of each 
month following the performance of the work, eighty per cent, 
of the amount of money earned by them, as ascertained and 
shown by the certificates of the engineer or engineers; and 
upon the final completion of the whole work herein contracted 
for, and its acceptance by the governor and council, and upon 
the surrender by the parties of the first part to the Common
wealth of all real and personal property of the Commonwealth 
which the Commonwealth will then be entitled to receive from



1869.] SENATE—No. 6. 19

them, under the terms of this contract, and in reasonable and 
proper condition and manner, (reasonable use and wearing 
thereof, and loss or damage by fire or other unavoidable 
casualty excepted,) and upon the adjustment of all questions 
growing out of this contract, and the execution and delivery 
by the parties of the first part of a release of all claims and 
demands upon the Commonwealth growing out of this contract, 
then the Commonwealth will pay to the parties of the first part 
such further sum as may be necessary to make up the full 
amount of four million five hundred and ninety-four thousand 
two hundred and sixty-eight dollars ; provided that no more 
than $3,594,268 shall be paid until the final completion of said 
work.

In witness whereof the said parties of the first 
part have hereunto set their hands and seals, 
and the governor of the Commonwealth and the 

[stamp.] council have also subscribed these presents and 
caused the seal of the Commonwealth to be here
unto affixed, on the day and year first above 
mentioned.

W. SHANLY, [seal.]
F. SHANLY, [seal.]

By his attorney, W. Shanly.

[seal.] ALEXANDER H. BULLOCK,
Governor.

WILLIAM CLAFLIN,
Lt. Governor.

THOS. TALBOT,
JOHN S. BRAYTON,
CHAS. ADAMS, J r.,
HORATIO G: KNIGHT,
CHAS. ENDICOTT,
PETER HARVEY,
R. G. USHER,
A. K. P. WELCH,

Executive Councillors.
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S C H E D U L E .

DIMENSIONS OF THE TUNNEL.

In rock, without arch, 24 feet wide in the clear ; 20 feet high 
in the clear.

Where arching is required, 26 feet wide in the clear; 211- 
feet high above the rail when laid down.

A central drain to be constructed as required, with dimen
sions inside of masonry of not less than 2 feet square.

THE WORK REQUIRED TO BE DONE AT THE HOOSAC TUN
NEL, UPON THE TROY AND GREENFIELD RAILROAD.

I .—E ast E nd op T unnel.
The work already done consists of a tunnel extending into 

the mountain from the east portal about 2,500 feet, a portion 
of which has been enlarged to the full height of 20 feet and the 
width of 24 feet, as proposed, and of a heading about 2,782 
feet long, of which 1,700 feet has an average section of about 
16 by 8 feet, and the remaining 1,082 feet a section of about 
24 by 8 feet, making the distance penetrated from the east 
portal, 5,282 feet.

The Work to be Done is
1st. Enlargement of tunnel to full size of tunnel section 

required. Estimated amount, 4,500 cubic yards.
2d. Enlargement of heading to full size of tunnel section 

required. Estimated amount, 28,000 cubic yards.
8d. Extension of full size section of tunnel westward to 

meet workings to be brought eastward from central shaft. 
Estimated length, 5,300 feet, making 85,100 cubic yards.

4th. Excavation below floor of tunnel, and construction of 
a central drain, as exhibited on the sectional drawing in engi
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neer’s office in North Adams, a copy of which is annexed here
to. Estimated length, 5,600 feet.

5th. Provision and laying of the several permanent pipes in 
trench, as shown in drawing above described, for power, venti
lation, and water supply, through a length of tunnel esti
mated to be 5,600 feet.

6th. Laying one track complete, including the furnishing 
iron rails, weighing not less than fifty-six pounds to the yard, 
chairs, spikes, and cross-ties,

The Commonwealth shall permit the use by the contractors, 
without charge, for the purposes of the work herein specified, 
of the dam and canal, water wheels, saw mill, machine shop, 
with its shafting, lathes, drills, benches and fixtures, compres
sors, and other machinery for power and ventilation, now set 
up and in use, with the buildings connected therewith, together 
with the pneumatic drills, air and water pipes, cross-ties, cars, 
and drill carriages, which are now in use for the prosecution 
of the work: stipulating that the contractors shall keep all the 
same, at all times, in a complete state of repair and efficiency.

The contractors shall hereafter make such repairs, renewals, 
and additions, as shall appear to the officer in charge of the 
work necessary for durability or security, or for rapid prosecu
tion of the work.

The Commonwealth will also hand over to the contractors 
all the tools of every description,—iron rails, steel, iron, pow
der, horses, mules, wagons, harnesses, and other materials, now 
provided, which are available for the work, and the contractors 
shall take and pay for them at a'valuation to be agreed upon 
by the parties to this contract, or in case of their disagreement 
or failure to act, the valuation shall be made by two competent 
persons, one of whom shall be selected by the governor and 
council, and the other by the contractors, the arbitrators to 
choose an umpire in case of disagreement; said valuation to be 
fixed upon before the commencement of work.

The Commonwealth will lease to the contractors, at a rent to 
be determined in the same way, the blacksmith’s and other 
shops,.with their fixtures for repairs of tools, cars, etc.

Such further buildings, machinery and material as may be 
needed for the work shall be provided by the contractors.
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The material removed from the tunnel at both ends thereof, 
will be deposited wherever the Commonwealth, by its officers in 
charge of the work, shall direct, it being understood that in 
case the contractors shall be required to deposit the same in 
embankment or spoil bank on the east of the Deerfield River, 
they shall have the privilege of using the, bridge to be erected 
by the Commonwealth under such reasonable restrictions as 
may be required ; and the contractors1 shall not be required to 
haul the same more than 8,000 feet from either end of the 
Tunnel.

The contractors shall from and after the commencement of 
work under this contract employ the necessary force of miners, 
laborers, «fee., and shall maintain average rates of advance on 
each of the several sections, described as follows :—

1st. On the tunnel enlargement, 75 feet per month.
2d. On the heading enlargement, 75 feet per month.
3d. Extension of full size tunnel, 125 feet per month.
4th. Excavation and construction of central drain, and lay

ing pipes through the tunnel, 150 feet per month, or not more 
than 500 feet behind the advanced heading.

The work of each separate section described shall be com
menced at the west end of work completed by the State, and 
thence carried with a completed advance westward, reserving 
always to the contractors the privilege of working two or more 
breasts on each one of the sections described, in order to make 
up the aggregate rate of progress required in each.

Temporary use of timber for covering central drain, as here
tofore found convenient, will still be permitted, but permanent 
stone coverings must be provided and put in place, in advance 
of any allowance for track-laying.

Estimates will be made only of quantities within the exterior 
lines prescribed for the tunnel.

Any material detached by blasting or otherwise outside of 
said lines must be removed by the contractors without charge.

II.—Central Section.
The work already done consists in the sinking of 583 feet of 

the shaft, which is intended to have a total depth of about 
1,030 feet to floor of tunnel, with such additional depth as may 
be deemed necessary for a sump.
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The shaft is of an elliptical form, 27 feet in diameter on line 
of tunnel by 15 feet transverse diameter, making an area of 
about 818 square feet, or 11J  cubic yards per foot of depth.

Work to be Done is
1st. To construct oyer the shaft a fire-proof floor with self

closing iron hatches.
2d. To repair and complete timbering and finish excavation 

to present depth of shaft.
3d. To sink the shaft to floor of tunnel.
4th. To set up two 10-incb iron pipes, for purposes of power 

and ventilation.
5th. To sink the sump below floor of tunnel.
6th. To excavate a tunnel east and west therefrom until it 

shall meet workings respectively from east end and west 
shaft.

7th. To construct the central drain, with air and water pipes 
complete, as shown on drawings exhibited at engineer’s office, 
a copy of which is annexed hereto.

8th. Laying one track complete, including the furnishing 
iron rails, weighing not less than fifty-six pounds to the yard, 
chairs, spikes, and cross-ties.

The contactors shall complete the shaft to the floor of the 
tunnel by the first day of May, 1870.

They shall, before June 1, 1870, furnish and set in place the 
additional machinery, compressors, &c., requisite to maintain 
in the power pipe a constant pressure of 50 pounds per square 
inch while supplying in each heading the continuous working 
of 8 pneumatic drills, and also provide requisite air-pumps of 
power sufficient to furnish through the ventilation pipe the 
proper air supply for the ventilation of each of the headings.

They shall employ suitable' force, and shall maintain, after 
June 1,1870, an average rate of monthly progress of tunnel 
excavated to full size, east and west, of not less than 80 feet in 
each direction.

All excavations from shaft or headings shall be deposited 
where directed by the engineer.

Price paid per linear foot of depth of shaft will include cost 
of sinking the shaft and removal of material to spoil banks as 
shall be required, and of such additional timbering, frame
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work, &c., as may be necessary for arrangement of pumps, 
hoisting apparatus, and other machinery required.

The contractors will have the privilege of using without charge 
all the machinery designed for purposes of hoisting, pumping, 
ventilation, &c., already erected by the Commonwealth, and 
also the buildings over the shaft, the machine-shop, and machin
ery, water pipes, drains, &c.

They shall constantly maintain the same in good condition 
by repairs and renewals, and return the same in good order at 
the expiration of their contract.

They will supply at their own expense the additional hoist
ing, pumping, ventilating and drilling machinery which may be 
required, excavate the spaces for, and furnish tanks, and also 
place ladders and other constructions and devices for escape 
and safety as required by the officers of the Commonwealth in 
charge of the work.

They may occupy and use the saw-mill, and blacksmith’s and 
other shops erected by the Commonwealth, except such as may 
be reserved by the officers of the Commonwealth in charge— 
shall keep the same constantly in complete repair, and pay 
therefor a rent, to be established in same manner as is pro
vided in the case of rents at the east end.

All horses, mules, wagons, tools, steel, iron and iron rails, 
powder, lumber and other materials provided by the Common
wealth, which are available for their work, shall be taken by 
them, at a valuation to be fixed upon before they shall com
mence the work, and to be ascertained, in case the parties 
do not agree, by arbitrators, chosen in same manner as pro
vided for at east end.

III.— W est E nd Section.
The work already done consists of a shaft 818 feet deep, 

having a section of 8 by 14 feet, from which headings have been 
extended about 1,609 feet east and westward to west end, and 
of a supplementary shaft 264 feet distant to the west therefrom 
and 277 feet deep, used only for purposes of pumping, and of 
an auxilliary shaft 685 feet farther to the west and 215 feet 
deep, through which the material of west heading may be 
hoisted until an opening can be made to west end.
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From the present western end of the tunnel, a distance of 
about 860 feet has been completed by B. N. Farren, contractor, 
who has existing contracts, upon which he is now engaged and 
under which he is to complete the tunnel to a point 931 feet 
east of west end on or before the 1st day of June, 1869.

The Work to be Done under these Specifications consists in
1st. Enlargements of the headings already driven, and of 

the adit to the full size section of the tunnel. Estimated 
amount—52,800 cubic yards.

2d. Extension of a full size tunnel eastward until it shall 
meet the workings in opposite direction from the central shaft.

3d. Arching part of the tunnel with sound and hard burned 
bricks. Amount of bricks to be laid not to exceed 4,500,000.

4th. Construction of the central drain, and in furnishing 
and laying the air and water-pipes therein.

5th. Excavating for and constructing fifty linear feet of stone 
arch additional, and joined on to the present west end of brick 
arch, on such plan as may be furnished by the engineer or en
gineers, supported on foundations to be approved by the engi
neer or engineers, and properly filling over the same.

6th. Excavating for and constructing of granite a suitable 
façade to the tunnel on such plan as may be furnished by the 
engineer or engineers, to contain about 800 cubic yards, and 
properly filling around the same.

7th. Clearing out and securely timbering the Haupt tunnel, 
so called, and maintaining the same until the completion of this 
contract.

The construction of the stone arch and the façade, being 
numbers 5 and 6 of the specifications for this section, is not to 
be commenced until the same is ordered by the governor and 
counil.

8th. Furnishing and laying one track, including rails, chairs, 
spikes and cross-ties complete, according to specifications for 
track provided under head of General Stipulations.

The contractors shall employ suitable force, and shall main
tain, after May 1st, 1869, an average rate eastward of monthly 
progress of tunnel excavated to full size of not less than 100 
feet.

4
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The contractors will have the privilege of using without 
charge all the machinery designed for purposes of hoisting, 
pumping, power and ventilation, &c., already erected by the 
Commonwealth, and also the buildings over the shaft, machine- 
shop, with the shafting, lathes, drills, benches and fixtures and 
machinery, cars, pneumatic drills and drill carriages, water- 
pipes, drains, &c., stipulating that they shall keep the same at 
all times in a complete state of repair and efficiency.

The contractors hereafter shall make such repairs, renewals 
and additions as shall appear to the officers in charge of the 
work necessary for durability or security, or for rapid prosecu
tion of the work.

The Commonwealth will also hand over to the contractors all 
the tools of every description—steel, iron and iron rails, pow
der, horses, mules, wagons, harnesses, and other materials, now 
provided, available for the work; and they shall take and pay 
for them at a valuation to be fixed upon before they shall com
mence the work, and to be ascertained, in case the parties do 
not agree, by arbitrators, chosen in the same manner as pro
vided for at east end.

The Commonwealth will lease to the contractors, at a rent to 
be determined in the same way, the blacksmith’s and other 
shops, with their fixtures for repairs of tools, cars, etc.

Such further buildings, machinery and material as may be 
needed for the work shall be provided by the contractors.

Estimates will be based upon quantity of material which lies 
within the line of section prescribed by the engineer or engi
neers, and any material falling from outside of these lines, 
whether detached by blasts or falls, must be removed by the 
contractors without charge.

It being understood that where the engineer or engineers 
shall become satisfied that outside timber support is needed 
during the construction of the arch, he shall prescribe lines of 
section one foot outside of brick arch, as an allowance of 
space for timbering.

Dimensions and thickness of the successive portions of the 
brick arch will be prescribed by the officers of the Common
wealth in charge of the work, as the same progresses.

Price per cubic yard for excavation of tunnel shall include 
all cost of temporary supports, pumping, drainage, power, ven
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tilation and all material and labor and appliances requisite 
therefor, in addition to those which have already been provided, 
—and also cost of hauling and depositing the excavated mate
rial as the engineer shall direct.

Price per M for bricks laid in arch shall include cost of tim
ber for support, framing centres, labor, cement, sand, and all 
materials and labor requisite for making the arch complete.

Quality of bricks, mode of mixing and using mortar, and 
quality and proportions of cement and sand shall be such as 
shall be prescribed and approved by the officers in charge of the 
work.

The contractors shall promptly remove and properly rebuild 
any work found bad or imperfect, or not in conformity with 
lines, grades and plans furnished.

All holes or vacancies outside of brick arch must be closely 
packed with stone of suitable size, by the contractors, without 
charge therefor.

All suitable bricks made at the State Brick Yard, during the 
present year, and not required by the Commonwealth or for 
Farren’s contract, shall be supplied to the contractors and taken 
by them at $9 per M, the same to be taken out of the amount 
due upon current monthly estimates.

The bricks are to be delivered at or near the yard, counted in 
piles, and thenceforward all loss or breakage in transportation 
or otherwise to be borne by the contractors.

IY. — General Stipulations.
Applicable to each of the foregoing divisions of the work:—
The dwellings and store-houses of all kinds erected at the 

east end, central shaft, and west end, except such as maybe 
already disposed of or may be reserved by the officers of the Com
monwealth in charge of the work, to be rented of the Common
wealth by the contractors, at the same rents as heretofore estab
lished, and the amount retained out of their monthly payments.

Measurements definitely establishing the present condition of 
the tunnel and other work shall be made before the contractors 
commence upon the same.

Monthly estimates to be made by the engineer or engineers of 
the amount and value of work done during the month preced
ing ; and at the completion of the work a final estimate shall
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be made by the engineer or engineers of the whole amount 
appearing to be due under this contract.

In case it shall appear at any time during the progress of 
the work that machinery provided at any point is not longer 
necessary there for the purposes of the work, then it shall be in 
the discretion of the officers in charge of the work to remove 
the same, if it be of the property provided by the State.

The work to be done under the direction and to the entire 
satisfaction of the governer and council as indicated through 
the officers in charge of the work.

The contractors shall use their best efforts to keep intoxi
cating liquors from their employees, and to promote orderly 
conduct among them; and shall, when required by the engi
neer, discharge any men who shall be careless, negligent, or 
incompetent, or guilty of conduct prejudicial to good order.

An employee once discharged for misconduct shall not be 
again employed upon the work without the consent of the 
engineer or engineers.

The prices heretofore named for rates of progress provide for 
all constructions, machinery, material and labor, &c., and for 
the cost of all accessory works requisite for the completion of 
the work described in these specifications, all of which shall be 
supplied by the contractors.

As a more rapid progress of the work is required than drill
ing by hand labor would accomplish, upon each of the advance 
headings, between the east portal and west shaft, the contrac
tors will be required to use the pneumatic drills, working con
tinuously not less than eight drills to a heading of eight feet 
height, with not less than fifty pounds air pressure, but with the 
liberty to employ the form of machine now in use in the tunnel 
or any other drill of equal efficiency which they may prefer, and 
provide at their own expense.

The contractors shall keep the completed portions of their 
work clear of all obstructions ; and shall, whenever required by 
the engineer or engineers, remove from the tunnel and shaft all 
machinery, fixtures, and material not heeded for their work.

The track to be laid shall in all respects conform with the 
specifications in Farren’s contract for the track of the Troy and 
Greenfield Railroad east of the tunnel, and shall not be laid or 
paid until the tunnel is completed.
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The parties of the first part shall, at their own cost and 
charge, cause the buildings and property of the Commonwealth 
which is allowed to the contractors without charge, to be in
sured against loss or damage by fire, in such reasonable amounts 
as shall be approved by the governor and council. The policies 
to be payable to the Commonwealth in case of loss. All moneys 
collected on such policies to be applied to the restoration of 
such property. But in no event is the Commonwealth to be 
further chargeable for such restoration.

It is understood and agreed, that the Commonwealth is in no 
event to be responsible for the correctness of the estimates of 
quantities, distances, etc., given in this schedule, nor shall the 
specific details of work to be done, as given herein, be con
strued in any manner to relieve the contractors from the full 
and complete performance of the entire work of the completion 
of the floosac Tunnel, exclusive of the part now under contract 
to B. N. Farren, to be performed under this contract, nor in 
any way affect the gross amount to be paid by the Common
wealth to the contractors, as stated in the contract.

The foregoing schedule, contained in pages 6 to 12, is the 
schedule referred to in the body of the contract for the com
pletion of the Hoosac Tunnel, executed this day, Dec. 24, 
1868.

ALEXANDER H. BULLOCK, Governor.
W. SHANLY.

Commonw ealth of  Massachusetts.

Secretary’s D epartm ent , B oston, December 24, 1868. 
I  hereby certify that the above is a true copy.

OLIVER WARNER, Secretary.




