
SENATE • • • • No. 61.

(icnnmomüealtl) o f Jttasoadjttotfte.

Boston, Feb. 16th, 1869.

Hon. Robert C. P itman, President o f  the Senate.

Sir :— I have the honor herewith to transmit the Report o f 
the Joint Standing Committee on the Troy and Greenfield Rail
road and Hoosac Tunnel, for the year 1868.

With great respect,
I  have the honor to be,

Your obedient servant,

WM. SCHOÜLER.
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<imnmomoealtl) o f iiTassactiusetts.

The Joint Standing Committee o f 1868, on the Hoosac Tunnel 
and the Troy and Greenfield Railroad, respectfully submit 
the following

REPORT:

During the past year the railroad has been completed to a 
point one mile east o f the tunnel, where station buildings have 
been erected. The Fitchburg and Vermont and Massachusetts 
Railroad Companies have accepted the road from Greenfield to 
the above-named point under their lease from the Common
wealth, and the latter company is operating the same with 
regular daily trains. Under their direction and at their cost, 
the public road over the mountain to North Adams has been 
repaired and improved, and an excellent line of stage-coaches 
has been established, making daily and direct connections with 
the line o f railroad westward to Troy.

Though these arrangements were not completed till late in 
the season, the route has attracted a greater amount of travel 
than had been anticipated, and such as to insure its continuous 
maintenance and the promise o f handsomely remunerative 
results.

Regular trains commenced running to Shelburne Falls, 13 
miles above Greenfield, on 1st January, 1868, as heretofore 
reported. On the 17tli August, 1868, and continuously since 
that date, they have been running to the tunnel. Since the 
opening through to the tunnel, receipts both from passengers 
and freight have been augmented in full proportion to the 
distance run, and an early and rapid further increase in freight 
earnings is predicted by the officers o f the road, as lumber 
manufactures are briskly springing up along the line to profit 
by the new facilities it affords.
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So far as traffic across the mountain is concerned, the pres
ent terminus directly over the river from the stage office at 
Jenks and Rice’ s hotel, and communicating therewith by a 
substantial bridge constructed during the past summer, is in 
the most available location and is sufficiently convenient, It is 
intended, however, that the tunnel excavation hereafter carried 
out o f the east end, shall be utilized towards the embankment 
east o f and adjoining to the railroad bridge now building, and 
on the completion o f the bridge and embankment, it will be 
very desirable that the track should be extended up to the 
immediate vicinity o f the tunnel.

The total cost to the State o f the railroad, exclusive o f the 
tunnel and o f the price ($200,000) paid for the Southern Ver
mont Railroad, up to Jan. 1st, 1869, appears in the “  Com
missioners’ Statement ”  appended to the Report o f the Consult
ing Engineer, (Senate Doc. No. 6 ,1 8 6 9 ,) as follows :—

Amount advanced by the State to construct the Troy and 
Greenfield R .R . under chap. 202 of the Acts o f 1860, to the 
contractors, Messrs. Haupt & Co., . . 1481,428 00

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

Total expenditures since August, 1861, to com
plete the Troy and Greenfield R. R. from 
Greenfield to Tunnel Station,

Repairs under the lease, . . . .

175,000 00

640,607 16 
3,887 13

Total amount already expended as above, . 11,300,922 29

The work of the tunnel within the limits o f time and means 
put at the disposal o f the commissioners has been prosecuted 
with energy and success. The result o f the last year’ s opera
tions largely exceeds that o f the preceding year, and still more 
that of the second preceding, when measured by the standard 
of advance o f headings and cubic yards o f material removed 
from the tunnel and irrespective o f the auxiliary works accom
plished.

From the table o f progress for three years, hereafter sub
joined (Appendix A ,)  we may derive the following condensed 
comparison o f leading items
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Y e a r .

Headings 
driven, Linear 

feet.

Tunnelling re
moved, 

Cubic yards.

S h a f t  E x c a v a t i o n . A g g r e g a t e s .

Linear feet. Cubic yards. Linear feet. Cubic yards.

1866 ' 1,247 7,489 428 2,711 1,675 10,200

1867 1,594 14,410 329 2,968 1,923 17,378

1868 2,082 22,121 75 175 2,157 22,296

The steadily increasing amounts o f the aggregates are at 
once creditable to the recent management o f the work and full 
o f hopeful augury for the future.

Within the year just closed, in addition to the foregoing 
results, special works tending largely to efficiency and success 
in future operations have been executed as follow s: The pneu
matic power at the east end has been increased nearly three-fold. 
For the distance o f nearly half a mile the “  bottoming,”  or trim
ming floor o f tunnel to grade, heretofore omitted, has been brought 
up, and permanent central drain constructed, with permanent 
pipes therein to replace the temporary arrangements by which 
air was previously conveyed to the heading for purposes of 
power and ventilation. The central shaft has been cleared up 
and refitted with improved appliances. At the western work
ings, pumping is superseded by drainage through the newly 
opened adit, and the power hitherto consumed in pumping is 
available for the pneumatic drills already introduced and oper
ated. The manufacture o f nitro-glycerine has been expedited 
and the processes improved so as to give a better article as well 
as a larger product. A  uniformly abundant supply appears 
now to be procurable, and an extended practical test o f its effi
ciency has been made with gratifying results.

The entire amount expended by the commissioners for the 
work o f the Hoosac Tunnel as appearing January 1, 1869, and 
the separate aggregates of each several item o f expenditure are 
exhibited in a statement hereto appended, (Appendix B .)

The work has now been assigned under contract to Messrs. 
Walter and Francis Slianly o f Canada, upon terms believed the 
most favorable that could be secured to the Commonwealth, in 
conjunction with the high standard o f guarantee which the Act 
o f  the last session authorizing the contract expressly and prom
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inently requires. While the Commonwealth under the con
tract thus executed is amply secured by the reservations o f pay
ment and heavy investments required to be made by the con
tractors at the outset and continued throughout, the high 
character and wide reputation o f these gentlemen as efficient 
conductors o f large and costly works seem to afford all reason
able certainty o f their success.

A  brief account o f the results attained in the prosecution of 
the work last year will be found in the subjoined communica
tion, coupled with remarks which apply to the contract under 
which the farther operations are to be conducted.

Hon. W m .  S c h o u l e r , Chairman o f  the Joint Standing Committee
o f  1868 on the JToosac Tunnel and Troy and Greenfield R ail
road:

D e a r  S i r ,— I have the pleasure, in compliance with your request, 
to transmit the following memorandum o f details regarding the 
work at the Hoosac Tunnel, many of which have been already ver
bally communicated to yourself and other members of the committee 
during your visits o f inspection :—

It is proper in advance to mention that the operations of the 
year ending with October last, though showing results o f progress 
and quantities o f excavation exceeding those which had been pre
viously attained, have yet been materially curtailed in the later 
months by the limited means which the Act o f the last session 
placed at the disposal o f the commissioners.

After the passage of this Act it was evident that the amount 
made available was insufficient for driving the work at all points 
open to progress. It became necessary to confine expenditure to 
those which were o f greatest importance, or to such provisions of 
machinery and improvements in methods of operation as should 
place the work in the most favorable condition for inviting proposals 
from contractors.

Although the conduct of the work during part of the time was 
much limited by these considerations— and generally the most diffi
cult portions were undertaken—it is satisfactory to remark that the 
aggregates, both of cubic yards removed and linear advance, have 
very materially exceeded those of the preceding year, as is shown 
in the following statement :—



Total length of adit and headings driven in year
ending Nov. 1, 1 8 6 7 , ..............................................=  1,594 feet.

Total length o f adit and headings driven in year
ending Nov. 1 ,1 8 6 8 , ..............................................=  2,082 “

Total cubic yards removed from tunnel in year ending
Nov. 1 , 1 8 6 7 , ................................................................ =  14,410

Total cubic yards removed from tunnel in year ending
Nov. 1 , 1 8 6 8 , ................................................................=  22,121

I further submit (enclosed herewith) a table of comparative 
progress of the whole work for three years ending November 1,
1868, and a statement o f total expenditures down to January 1,
1869.

Some of the more prominent improvements which have been 
accomplished during the workings of the past summer are briefly 
enumerated in the following items :—

1. The air-compressing machinery at the east end has been 
thoroughly repaired and increased by the addition of two turbine 
wheels, with four-cylinder compressors attached to each, making 
the present machinery available for pneumatic power nearly three 
times as great as that heretofore in use; and other necessary 
constructions o f much importance have been executed.

2. New buildings and machinery o f improved capacity have 
been placed at the central shaft, the water has been baled out and 
the debris removed, and the work at this point is in entire readiness 
for immediate progress.

3. In the workings eastward from west shaft, the substitution 
o f machine-drilling for hand-labor and employment of nitro-glyc- 
erine as an explosive have been the means o f gradually improving 
the progress made, so that the latest month’s record nearly doubles 
that o f earlier months’ work in similar and even less difficult 
material.

4. In workings driven westward from the west shaft the large 
inflow o f water has throughout this whole period, and especially 
with the insufficient pumping apparatus in use during the earlier 
months, added largely to the cost and seriously retarded progress. 
This source of difficulty is now entirely removed by the opening of 
the adit, affording free flow o f water through the west end of the 
tunnel.

These successes were already visibly insured, and their fulfilment 
was counted on at the time of receiving proposals; and the results 
then in progress o f attainment no doubt had much influence in
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determining the favorable character o f the bids under requirements 
o f progress previously believed by many to be unattainable.

In view of the doubts which have been expressed in regard to 
the propriety o f these conditions of the bidding, it is here to be 
stated that, at the time of suspension, each o f the several portions 
o f the work had attained and was maintaining rates of progress, 
relatively to force employed, in excess o f those referred to. The 
large capital invested and interests involved make an early date of 
completion for the tunnel a matter of great importance to the 
Commonwealth.

In the contract recently entered into with the Messrs. Shanly, 
the original requirements o f progress are retained. They exact the 
opening o f the headings throughout in about four and a half years, 
and the full completion of the tunnel excavation, railway track and 
all accessory constructions within five years from the first day of 
March next.

A  provisional clause gives power to the governor and council, in 
event o f unusual emergency, to grant further indulgence of time, 
not to exceed in all six months, beyond the date last stated.

While stipulating for the insertion o f this last clause for their 
greater security against forfeiture in event o f any serious accidental 
causes of delay, the contractors express all reasonable confidence of 
being able to anticipate, by a considerable time, the date of com
pletion prescribed. In this confidence I fully share; and since, 
under the conditions imposed by the law, a sum gradually accumu
lating and at last amounting to the aggregate o f one million of 
dollars is to be withheld from payment until the full accomplish
ment of the undertaking, it is easy to perceive that they have the 
most powerful inducements to exert their utmost endeavors.

The accompanying diagram has been prepared for the purpose of 
exhibiting as concisely as possible the leading conditions of the 
original project as regards lengths and elevations in profile, together 
with the extent of the work already done and the length o f the 
portion yet remaining to be penetrated; this portion being subdi
vided into three sections of 5,200 feet, 5,158 feet, and 5,335 feet as 
belonging to western, central and eastern workings respectively, 
and representing thereby stipulated progress in each, to which, 
according to the contract, the future workings must substantially 
conform. The prescribed monthly rates o f advance on each section 
are severally indicated, and also the points expected to be_ attained 
by the eastern and western drifts at the date, (June 1, 1870,) when 
the computed completion of central shaft excavation and machinery 
will afiford two additional working faces.



The diagram further shows the points and dates at which the 
approaching faces are computed to meet, viz.: To the eastward of 
central shaft, Sept. 23, 1872; to the westward, July 1, 1873.

Though very great advance has been accomplished by aid of the 
improvements effected during the past season, I  find still further 
opportunities o f advantage to be secured through increasing «Vill in 
workmen, and future improvements in methods and materials 
employed, all to be the legitimate reward o f careful and diligent 
attention on the part o f the contractors.

W ith entire confidence in the successful future o f this great 
enterprise, and satisfied o f the energy and ability o f the gentlemen 
who have undertaken its prosecution,

I have the honor to remain,
Tour obedient servant,

B e n j a m i n  D. F e o s x , 
Superintending Engineer.

N o k t h  A d a m s , M a s s , Jan. 28, 1869.

W e have now the satisfaction o f believing that this matter, 
heretofore the subject o f so much o f agitation and controversy, 
has been fully, satisfactorily and finally settled, and the com
pletion of the enterprise insured in conformity with the ex
pressed will o f the legislature. The argument has been per
sistently pressed by its opponents that the physical difficulties 
o f the work were insuperable, or at least incapable o f definite 
ascertainment and valuation ; hence that the estimates o f time 
and cost were simply imaginative, and any expectations founded 
upon them likely to prove illusory.

The unanimous testimony o f men who make such works the 
occupation o f their lives, sustained by the past history both of 
this work and that at Mt. Cenis, abundantly disproves these 
positions. The undeniable facts o f progress made show beyond 
contradiction or cavil what can be done; what w ill be done 
may be inferred from the large stake the contractors have in its 
accomplishment, and the final result be foretold as certainly as 
we may predict the returns o f commercial, manufacturing or 
even agricultural enterprise.

Upon the question o f the probable necessary cost to the con
tractors as bearing upon their ability to accomplish what they 
have undertaken, we propose to cite a few facts and arguments.; 
not because they are new , but for the very opposite reason,
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because they are old, familiar to many, and have been under 
public consideration long enough to command implicit credence 
in the absence o f anything like refutation.

The cost o f constructing five tunnels in France, (see Stor- 
row’s Report, p. 72 in Troy and Greenfield Commissioners’ 
Report for 1863,) through hard granite, was, respectively, 
$383, $394, $373, $362 and $362 per running yard, or an 
average of $125 per foot. Add 50 per cent, for the depre
ciation o f our currency and consequent increased cost, say 
$200 per foot in currency, and call the tunnel untouched, and 
it should cost but about five millions o f dollars— $200x25,031 
=$5,006,200.

These tunnels were worked by hand. Cannot we, with the 
aid of machinery, do as much in America as can be done in 
France by manual labor ? Having at the outside not over 20,- 
000 feet, or its equivalent, yet to accomplish, (and this is quite 
an outside estimation,) cannot this work be accomplished for 
$600,000 over the cost computed by that o f the French tun
nels in equally hard material ?

Some computations leading to extravagant results have been 
heretofore presented based on the total outlay hitherto made as 
compared with the total amount o f material actually removed. 
In some o f these computations the permanent outlay has not 
been distinguished from the current cost. Where this suffi
ciently palpable error has been avoided there still remains a fal
lacy in applying a scale o f cost enhanced by the difficulties 
incident to a new enterprise. Year by year the cost per cubic 
yard has been reduced by improved systems o f working.

The more proper way would seem to be to take the results of 
the workings for a few consecutive months after the appliances 
had been brought to bear, and the machinery essentially per
fected. Such an estimate was made by Mr. Francis, based 
upon actual results attained by the State, and including, besides 
every item capable o f separate enumeration, a final allowance 
of near half a million for contingencies. The total sum thus 
estimated, taking the work as it stood in May last, was a little 
over $4,700,000. It is further known that the bids of at least 
three of the most experienced contractors did not vary essen
tially from that, nor from each other.

2



Contractors would make their just and proper profit above 
cost by their greater economy in producing results, to be at
tained by their closer oversight o f details, or their ingenuity 
and resource in further perfecting o f appliances. While some 
have argued, and may yet persist in maintaining, that the sum 
to be paid under the contract is insufficient for its execution, 
others will perhaps contend that it is unduly liberal, and the 
margin o f possible profit excessive.

No contract could be drawn that should satisfy both these 
classes o f objectors. Fortunately, the law itself defines what 
shall be deemed a reasonable and proper price for this w ork ; 
and so much o f the valedictory address o f the retiring governor 
as relates to the action o f the executive in this regard has the 
entire approval and hearty concurrence o f your Committee.

As to the rate o f progress required and expected to be made. 
Here again the progress o f the past is adduced to show that the 
work cannot be done in any reasonable time. In rule o f three 
it is stated thus: It lias been in progress 1-4 years, and the 
mountain is penetrated only one-third the distance through. 
This gives 28 years to finish. A  few additional facts are re
quired to illuminate this exceedingly simple calculation ; v iz .:

Mr. Haupt commenced work in 1857 and stopped in 1861. 
He excavated 2,400 feet of heading at east end, sunk the west 
shaft to grade, and did certain work which was finally aban
doned as useless at the west end. Thus he worked four years 
upon one face only. W ork was re-commenced in 1864, and 
has continued till last September nearly continuously at east 
end, and from half to two-thirds o f the time at west end. 
This refers to workings from the west shaft eastward, and 
these were by hand down to July last.

Under present circumstances, the only true computation 
must be based on the continuous working o f the machines at 
the east end. The west end difficulties are so far overcome 
that in the future it assimilates nearly to the former. For a 
time the rock has been materially harder than at either central 
shaft or east e n d ; but this was not unanticipated, (see Pro
fessor Hitchcock’s testimony, p. 39 Commissioners’ Report of 
1863,) and is already changing for the better and conforming 
more nearly to the predominating character o f the mass o f the 
mountain as developed by those extended excavations. With
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the same facilities nearly the same results will be accomplished 
at all points open to progress. Statistics o f advance comprised 
in reports heretofore published exhibit an average rate for seven 
months’ continuous working o f 116 feet per month upon a 
single face.

As shown by the diagram and explanations on a foregoing 
page, after allowing amply for time to sink the central shaft, 
and making deduction for the inconvenience o f working in a 
shaft as compared with an end working, and further abating 
something on account o f the less yielding texture o f  some o f 
the rock in workings eastward from west shaft, the work can 
be proved capable o f being executed within five years.

Mt. Cenis tunnel was commenced in 1857 and has already 
been excavated a distance greater than the whole length o f 
Hoosac, though till 1862 the average monthly progress (which 
lias since exceeded 200 feet per month upon a single face,) was 
less than 90 feet upon both faces taken together. Taking the 
earlier progress at Mt. Cenis as a basis o f calculation, it would 
have required till 1892 to finish it, whereas 1872 will see it 
opened. I f  we can attain the same progress they make there, 
and there is no obvious reason why we should not, the Hoosac 
Tunnel can be completed materially within the time exacted 
by the terms o f the contract; and this the contractors expect 
to accomplish.

It has been alleged and believed by many that the reports 
latterly made o f progress at our own tunnel were deceptive to 
those unfamiliar with such details as conveying ideas somewhat 
too favorable o f the actual advance toward completion. W e 
deem it appropriate, therefore, at this juncture, to make a brief 
general statement, divested o f unnecessary detail, o f the present 
and actual quantities o f work done and to be don e ; of the 
visible and ascertained character of what yet remains to be 
executed ; and the known conditions and possible contingencies 
that are to affect its progress.

The total length of the tunnel is four and three-quarters 
miles, very nearly. From the reports o f the engineers it ap
pears that the total distance penetrated from the east end 
amounts to two feet over one mile, and from the west end to a 
little exceeding three-fourths o f a mile.
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This leaves somewhat less than three miles o f the mountain 
yet to be penetrated, which distance is nearly equally divided 
into two tunnels o f one and a half miles each by the location of 
the central shaft.

Of the one mile penetrated from the east end, the first half 
mile is excavated nearly to the full dimensions, and will require 
for its completion the removal along a portion o f its length of a 
quantity equal to the contents o f less than three hundred feet of 
full-size tunnel.

The remaining half mile has been extended as a heading of 
large dimensions, and comprising an average of somewhat over 
one-third the full excavation required. Its enlargement may be 
accomplished without involving delay to the further advance.

Of the three-quarters mile distance penetrated from the west 
end, nine hundred and thirty-one feet, or over one-sixth mile, 
will be entirely finished in the ensuing month o f February, 
under B. N. Farren’ s contract. In the remaining distance, 
about fifty thousand cubic yards’ enlargement is yet to be done. 
Nearly one-fourth o f the total excavation has been taken out as 
heading. As at the east end, so here, also, the enlargement 
may be accomplished without delaying the farther progress into 
the mountain.

Of the west end, hitherto embracing the west shaft workings, 
(and those o f the supplementary shaft and well number four,) 
but hereafter to be worked without any but mere auxiliary ser
vice from them, the present condition affords good grounds of 
great satisfaction. It is here that delays and disappointments 
have from the first most seriously embarrassed the enterprise. 
Here there was constant and great uncertainty as to the amount 
of water and the character of the material, and the best way of 
overcoming obstacles was oftentimes not to be devised until they 
were encountered in all their magnitude.

By the driving through o f the adit, this condition o f uncer
tainty is entirely removed as to the whole distance up to and 
sixteen hundred and nine feet eastward from the west shaft. 
Beyond the shaft all the rock is self-sustaining, and will be found 
so throughout the mountain. As Prof. Hitchcock has said in 
another connection, “  it would be a thing unheard of in geology 
were it otherwise.”



1869.] SENATE—No. 61. 13

The chance o f a great influx o f water during further progress 
o f the tunnel is very remote and improbable, and however great 
it may be it will discharge itself at either end by natural flow. 
The present flow is but moderate at the breast o f the west end 
heading and in the central shaft; in which latter, after exclud
ing surface water, the influx is directly proportional to the 
depth, and the total present amount to be baled daily is only 
what would rise to the height o f six feet if suffered to accumu
late.* At the east end there is not even water enough to answer 
the purposes o f the workings ; it has to be conveyed in by pipes.

The proofs derived from actual inspection at the east end, 
central shaft and west end, are morally irresistible in forcing 
the conclusion that progress at all points is to depend hereafter 
solely on the grea ter or less hardness o f  the m aterial, and the 
greater or less efficiency o f  the means that may he devised fo r  
breaking it up.

To the contractors, and not to the agents o f the Common
wealth, will belong hereafter the task o f development and ap
plication o f means. The only view your Committee need take 
of the subject is retrospective, and this limited chiefly to the 
operations o f the year just closed. "W e are gratified to recog
nize the unremitting efforts at improvement, and the very satis
factory measure o f success that has been attained. Interesting 
particulars will be found in the reports, published or forth
coming, o f the commissioners and engineers o f the work.

But we are impelled at this particular juncture to a single 
remark, founded upon a wider retrospect. The conduct o f this 
work has been as a whole creditable to the various agents and 
officers to which its management has been intrusted by the 
State since her assumption o f the enterprise in 1863. Neither 
physical obstacles nor partisan opposition have availed against 
the energy, perseverance and resource with which it has been 
conducted to its present auspicious condition. The physical 
obstacles have been great; the opposition bitter and unrelent
ing. This unremitting opposition has been more serious than 
the passive resistance o f the rock— more costly than pumping.

In saying this no reflection is attempted to be cast upon the 
judgment or honest purpose o f any who have been the oppo-

*  The area o f the shaft being 318 square feet, the daily access of water is (318 x  6 — ) 

1,908 cubic feet., or ten gallons per minute.



nents o f the undertaking. But it is right to vindicate the 
judgment and ability o f its projectors, advocates, advisers and 
executive officers so far as to recognize all the difficulties with 
which they contended, while we point with sincere satisfaction 
to the results they have attained. The expenditures, even 
viewed in the after-light of experience, have been seldom seen 
to be injudicious— never profligate. In the details o f adminis
tration differences o f opinion were inevitable ; but these were 
either harmonized as they arose or may be forgotten in the 
general contentment attending the present prosperous attitude 
o f the work, and in hopeful anticipations o f its future.

There is little occasion to renew here the discussion o f how 
far or in what way the public treasury will be re-imbursed for 
its liberal outlays upon the Troy and Greenfield route. No 
subject is more familiar to the people o f this Commonwealth, 
or the members o f this legislature. Nevertheless, in closing 
this Report we beg leave to quote a passage touching this matter 
from a paper already referred to in the foregoing pages.:—

“  The value o f great public works, conceived in the necessities of 
States, looking not to the specific returns o f remunerative interest 
for a single year, or a limited number of years, but rather to the com
pensation o f internal commerce through successive generations, 
cannot be computed by the rules that govern private investments 
based on the promise o f immediate profit. The finance of indi
viduals comes within the limitations o f present and personal inter
est ; the investment o f Commonwealths look for a return in their 
complete development, and in their enduring destiny.”

WM. SCHOULER,
JONA. D. W HEELER, 
EDMUND H. SAW YER,

. O f the Senate.

N. A . THOMPSON,
GEO. E. TOWNE,
JAMES A . FO X,

, J. BENTHAM DENNETT,
L. S* JUDD,
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O f the House.



A p p e n d i x  A

Comparative Progress o f  the Whole W ork fo r  Three Years ending November 1st, 1868.
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1866, . 592 2,443 167 417 - : - 153 1,993 637 2,358 578 1,444 18 106 294 721 200 579 75 139 131 - 131

1867, . 1,051 6,670 1,800 4,891 ! - 229 2,698 235 1.391 96 820 308 958 65 1,280 63 183 37 87 290 66 356

1868, . *802 5,736 2,210 8,697 2,256 2,504 - - 370 2,687 82 361 910 2,109 - 127 - - 75 175 334 - 1,144

* Seven and a half months’ work.
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A p p e n d i x  B .

Statement o f  the amounts expended upon all work done on the 
Hoosac Tunnel, under the direction o f  the Commissioners, up to 
January 1, 1869.

Deerfield Dam, . . . . . . . $127,727 53
R a c e , ................................................................ 26,570 92
Excavation and masonry at east end of dam, . 12,802 46
W heel p i t s , ....................................................... 81,219 17
Gates and overf l ow, . . . . . . 10,026 56
East end heading, . . . . 238,964 43

“  enlargement, . . . . . 208,918 96
“  heading enlargement, 17,710 96

Central s h a f t , ....................................................... 225,800 87
W est s h a f t , ....................................................... 421,031 53
West a p p r o a c h , .............................................. 538,644 12
Buildings, east e n d ,.............................................. 29,954 76

“  west end and shaft, . ■ 40,363 04
If central s h a f t , ..................................... 19,044 73
“  general account, . . . . 9,499 06

Engineering and superintendence, . 109,840 95
Machinery, east e n d , ..................................... 164,138 39

i  Deerfield Dam, . . . 10,820 93
“  central shaft......................................... 75,895 66
“  west s h a f t , ..................................... 117,331 33
If west e n d , ..................................... 576 84
“  general account, . . . . 63,971 53

Land and land damages, . . . . . 20,077 54

Total expended up to January 1, 1869, . . $2,570,932 27


