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Hartford, May 25; 18'

His Excellency William Claflin, Governor of Massachuseti

Dear Sir:—l duly received your communication of the Bth
inst., informing me that I had been appointed Consulting En-

gineer on the Hoosac Tunnel, and on the 12th inst. I visited
the work, and, in company with Benjamin D. Frost, Esq., the
superintending engineer, made a general examination of the
several sections.

The contract entered into with Messrs. W. & F. Shanly for
the completion of the tunnel bears date December 24th, 1868.
Work, however, was not commenced until March 26th, the con-
tractors being occupied with details of sale and transfer of the
property belonging to the State and other preliminary matters.
Since the latter date they have been gradually increasing their
force and appliances, and have n6w about 400 men employed.

The following are the dates, as furnished me by Mr. Frost, at
which the several sections were commenced :

lens. East End.
March 29. Commenced east end heading, working pneumatic

drills.
“ 29. Commenced enlargement of tunnel, Ist gan

April 4. “ “ “ “ 2d B au^

Central Shaft.
April 5. Commenced bailing water.

“ 17. Reached bottom.
“ 19. Commenced repairing timber work of shaft, Ac.

West End.
March 26. Commenced excavation for brick arch (Hocking &

Holbrook, sub-contractors).
April 5. Commenced first enlargement of tunnel (Dawe &

Dobson, sub-contractors).
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Api’il 15. Commenced central drain, east of west shaft (Dois-
geuoit, sub-contractor).

May 3. Commenced second enlargement (Gregory, sub-
contractor).

“ 12. Commenced third enlargement (Callihan & Co.,
sub-contractors).

“ 12. Commenced making brick.

On May Ist the following progress had been made

East-end heading had progressed 110 feet. East end en-
largement by two gangs 225 feet.

Central Shaft.—Repairs of timber work and enlargement of
shaft, in progress.

West End.—Brick arch, central drain and enlargement of
tunnel, in progress.

Unfortunately, the places at which progress has been made,
except at the east end heading, are not the governing points for
the speedy and final completion of the work. These are the
sinking of the central shaft to the floor of the tunnel, so as to
prosecute the work east and’west from it, and the west end
main heading. At these points no other than preliminary work
has yet been commenced.

At the central shaft, a scarcity of carpenters, and the extra
cost and difficulty of working more than one gang, are the
reasons assigned why greater progress has not been made.

Sinking could have been commenced by hand labor as soon
as the water was bailed out and the scaffolding and timber work
repaired,—thus placing the shaft in the same condition as when
previously worked,—leaving the enlargement and trimming
required, which is mainly near the bottom, to be done while
making downward progress, without material hindrance to the
work.

By the contract the shaft has to be sunk to the floor of the
tunnel by May 1, 1870, requiring an average monthly progress
from the first of January last of 28 feet, but five months will
have elapsed by June Ist with no progress made, increasing the
average to 40T q feet for tire remaining eleven months. This is
a greater average than can be accomplished by hand labor, but
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the contractors intend using machine drills and feel sanguine
that they can complete it within the time specified.

Every month its completion is delayed will virtually postpone
the completion of the tunnel six weeks, and add to its cost.

The capital invested in the tunnel, by the State, say at the
time mentioned for the completion of the whole work, will,
after deducting the $1,000,000 reserved from the contractors,
amount to about $6,600,000, the interest on which at five per
cent, is $27,500 monthly, or $9OO per day ; while the con-
tractors on the $1,000,000 reserved will be losing interest,
equal, at five per cent, to $1,166 monthly, or $lB7 per day.

At the west end the contractors have removed the power and
ventilation pipes between the shaft and the advance heading, to
allow of greater convenience for completing the central drain
and the laying down of new pipes, and progress at the heading
cannot be made until the new pipes are laid.

At the time of my visit they were working only one gang 10
hours per day on this work.

I certainly would have deemed it advisable to have main-
tained the old pipes by temporary connections while building
this drain, although at an extra cost, than to have delayed com-
mencing work at the heading, but it is now too late, as it would
require nearly as much time to relay them and make temporary
connections as to prosecute the permanent works to comple-
tion.

The date of the completion of the tunnel will depend largely
on the progress made at the central shaft and west end heading,
and I will urge and recommend that in the future, progress at
these points be maintained by resorting to temporary expedi-
ents and working by hand labor when they cannot from any
cause keep the pneumatic drills in operation.

The contractors expected to have both these points in a con-
dition to commence actual progress about the 28th instant, but
from the limited force employed I think it will be the first or
second week of June before they make much headway.

All sections of the work will then be in a most favorable con-
dition for rapid progress, and during the next and succeeding
months favorable results ought to be obtained, and, with due
foresight on the part of the contractors to provide machinery
and labor, ventilation, power, drills, nitro glycerine and gun-
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powder, I see no reason why much greater progress should not
he made than has heretofore been accomplished, but the mo-
ment the policy is adopted of letting one thing wait for the
completion of another, there will be lost time, and while I feel
confident that increased progress can be made by improvements
on the drilling machinery, I would mainly rely, for the comple-
tion of the work within the contract time, on continued and
uninterrupted progress either by machine drills or hand labor,
keeping one or the other, night and day, always at work.

In addition to the monthly estimates on which payments are
to be made, I consider it desirable that a monthly return be
made out in a tabular form, showing not only the work done
during the month, but what remains to be done, with the time
required to complete the same, from the progress made and
making. By next month I will endeavor, along with Mr.
Frost, to prepare a form adapted to the purpose.

Respectfully submitted.

JAMES LAURIE,
Consulting' Engineer.

Haetfoud, June 28, 1869.

His I William Claflia •rnor of Mas.

Dear Sir:—Having recently returned from the Hoosac Tun-
nel, I beg to submit the following report:—

At the east end the heading is progressing satisfactorily, and
will probably show an advance of fully one hundred and forty
feet during the present month, being a greater progress than
has heretofore been accomplished.

On the enlargement, work is being prosecuted at two places.
About sixty men are employed. This force must be considera-
bly increased to complete the work at the contract time. At
the rate of progress made during the month of May, it would
require sixty-seven months to complete the enlargement of
the old heading, and eighty-one months to complete the full
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size tunnel. There is no difficulty, at present, in applying a
much larger force of hand labor, but the contractors are wait-
ing for movable staging and pneumatic drills with which they
mean to operate on this portion of the work. My own opinion
is that the enlargement would cost no more prosecuted by hand
drilling than if prosecuted by machine drills, while every month
that progress is delayed will necessitate a larger force to be put
on the work, and increase the difficulty of loading and re-
moving the material, which, in fact, is what will eventually
regulate the effective progress, and not the amount of rock
that may be blasted in a given time. I consider it of impor-
tance, therefore, to push the enlargement so as not only to keep
pace with the new heading, but to gain on it, until brought
under perfect control. Every cubic yard removed is a gain
towards final completion.

To prevent stoppages of the work from low water in the sum-
mer and from anchor ice in the winter, the Messrs. Shanly some
months ago contracted for four double compressors to be worked
by steam power. These machines have not as yet been delivered,
and as it will take three or four weeks to erect them, it is pos-
sible, if they are not delivered soon, that there may be some
detention from low water. The contract for the compressors,
unfortunately, does not specify the time for their delivery, and
the manufacturers appear to be crowded with orders.

Central Shaft. —This is progressing satisfactorily by hand
labor. The contractors, I think judiciously, did not wait for the
completion of the permanent fixtures in the shaft, and for new
pneumatic drills, but commenced sinking the latter part of
May by hand labor, and up until the 25th instant had sunk
about 32 feet. When the two pneumatic drills which have
been ordered are received and put in place, the contractors
expect to make a progress of 50 feet per month, which will com-
plete the shaft in about nine months. The progress for three
days by hand labor and nitro-glycerine has been about eighteen
inches per day.

At the west end not much progress has been made. A partial
strike among the miners employed on enlargement caused a few
days’ interruption, and several of the men have left the work.
They objected to working in ten-hour shifts, and wished to
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establish eight hours as a day’s labor. On the 24th instant
there were two shifts of fifteen men each at work.

Nothing has been done at the west heading. The contractors
last month thought all the necessary power-pipe had been de-
livered, but they still lack 300 feet to complete a double line to
the heading. They will commence work about July Ist, working
by the power supplied by one pipe, which will keep four or five
drills in operation until the balance of the pipe arrives, which

was only ordered on the 24th instant from Philadelphia.
The brick arching is proceeding at a progress which will

complete it in 40 months.
Nitro-glycerine is now used at all of the workings except one

of the enlargements. The use of this explosive has had a
marked effect on the progress made. The contractors expect
that by its continued use the monthly advance will be increased
from 30 to 50 per cent., and the results of the last few days
appear to confirm their expectations.

Very respectfully your most obedient servant,

JAMES LAURIE,
Consulting Engineer,

Hartford, August 3, 1869.

His Excellency William Claflin, Governor vf Massachusetts.

Dear Sir:—l spent last week in examining the work at the
Hoosac Tunnel, and beg leave to submit the following report;

The work done during the mouth of July will fall short of
the amount accomplished the previous month. The estimates
are not completed, but the following will exhibit, approxi-
mately, the progress made:

145 feet.
69 “

.boutEast end heading advanced
West end heading “

Central shaft sunk about 24 “
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The east end heading has been worked with full gangs and
has progressed satisfactorily. Tiie reduced progress is due to
the national holiday intervening, and from the men not having
worked for some three days during the month. On the enlarge-
ment the gangs have been small, and the amount of rock
removed will be considerably less than last month.

Central Shaft. —The accident which occurred hei'e on June
80th, by which three men lost their lives, caused considerable
interruption to the work, several of the men having left. The
gangs are, however, again full and more rapid progress may be
expected.

Two pneumatic drills adapted to working in the shaft were
expected to be put in operation about the second instant, and it
is hoped will add considerable to the progress during the pres-
ent month.

At the west end heading operations were commenced July
2d, by working with live of the old pneumatic drills. The new
ones which were ordered have arrived, but as they require a
different size of drill-bar from that heretofore used, the con-
tractors have been obliged to order bars specially manufactured
for the purpose, and until they are received but little progress
will be made. The rock at this end is at present largely mixed
with quartz and is hard to drill.

The aggregate amount of rock removed in the month of
June from the several sections, was only five-eighths of the
amount required to be taken out monthly by the rates of prog-
ress prescribed in the contract, and the estimate for the month
of July will probably show a still less proportion of work
accomplished.

To comply with the contract more force is wanted, but the
contractors find difficulty in procuring workmen. One hun-
dred and fifty additional men could readily be employed, and
unless they are put on, the monthly progress will fall short of
the requirements of the contract until it will be difficult to
apply sufficient force to complete the tunnel at the time speci-
fied.

The work is now in a condition that the monthly estimates
afford a very fair index of the progress making and force re-
quired.
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To complete the tunnel at the contract time requires that the
estimates shall average nearly $BO,OOO monthly. The June
estimate was $56,700, and the July estimate will be consider-
ably less.

Respectfully submitted,

JAMES LAURIE, Consulting Engineer.

Hartford, September IG, 1860.

His Excellency William Claflin, Governor of 3lassachusetts,

Dear Sir : —The amount of work done on the Hoosac Tun-
nel during the month of August, as will be seen by the esti-
mate, was in excess of previous months. This was mainly due
to a larger force having been employed ; the number of days’
labor during the month being 1,937 more than in July.

East End Section.—The advance made at the east end head-
ing was 130 feet. A greater progress would have been made
here had not low 'water in the Deerfield River compelled a
reduction in the force employed.

From the 7th to the 16th there was insufficient power to
operate continuously the ordinary number of pneumatic drills,
and in consequence the working shifts were reduced to two,
and the number of drills operated to three to each drill-car-
riage.

The steam-boilers and compressors intended to supply power
during a low stage of water, have been delivered, but are not
yet in working order; some portions of the fixtures are still
lacking.

Central Section. —The central shaft was sunk 33 feet during
the month. The pneumatic drills, by which the contractors
expected to make up for delay in commencing the work, were
put in operation at the beginning of the month, but proved to
be cumbersome and unwieldy to work to advantage, and after
a trial of a few days were removed. It is the intention to con-
struct new frames for the drills, and try them again.

At the rate of progress made by hand labor for the last three
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months, it will require 122 months to complete the shaft down
to grade, which will be 4-| months beyond the contract time.

West End Section.—The brick arch and the enlargement
have progressed satisfactorily.

The advance made at the heading was only 58 feet during
the month. This small progress was due to the hardness of the
rock, and from using gunpowder for blasting in place of nitro-
glycerine, with a view to economy. Gunpowder was still used
September 13th, but the contractors intended again using nitro-
glycerine as soon as they could obtain a supply of exploders

, of
which they had exhausted their stock in hand. The rock at
this heading is now more favorable than it has been heretofore.

At both the east and west end headings a soft seam of rock
was encountered during the month. That at the east end is
14 feet thick, and that at the west end 9 feet thick, measured
on the line of the tunnel. At both places arching will be
required. For the present the roof is supported by timbers.

These seams have the appearance of being mere fractures
following the general line of stratification. They are filled
with fragments of the mountain rock, imbedded in fine parti-
cles of the same, probably brought down and deposited by the
percolation of water.

Respectfully submitted,

JAMES LAURIE,
Consulting Engineer.

North Adams, October 13; 1869.

His Excellency William Claflin, Governor of Mas.

Dear Sir :—The amount of work done at the Hoosac Tunnel
during the month of September does not materially vary from
that accomplished in the month of August. The money value
of the work in September was $63,814 71, and in August $64,-
437.90.

At the east end heading the advance made was 135 feet, and
at the west end heading, 76 feet. The central shaft was sunk
28i fe e t.
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The rock met with during the month was of an average
character, and no unordinary difficulty was encountered. An
additional gang was put on the enlargement at the east end
September 80, and the number of men then employed on. the
whole work was 686 ; being an increase of 41 over the previous
month.

The steam-boilers intended to work the supplementary com-
pressors at the east end have not as yet been fitted up, but it is
expected .they will be ready for use in the course of ten days.

Everything looked favorable for satisfactory results during
the month of October, until the destructive rain storm of the
3d and 4th instants, but this storm caused so much damage at
the west end workings that all progress will be stopped there
for several weeks to come.

The principal damage was occasioned by the brook, which
runs on the northerly side of the railroad, bursting its banks.
This stream formerly crossed the line of the tunnel about 850
feet east of the present western portal, but was diverted some
years since by excavating a new channel, parallel with and 150
to 200 feet north of the line of the railroad. On the 4th
instant the brook was much swollen by the previous rains, and
about 11, A. M., suddenly undermined its banks about 200
feet east of the portal, and poured its waters into the hollow
formed by the excavations made while constructing the brick
arch. The rush of water and debris followed the northerly line
of the brickwork and, cutting a gap of about 25 feet in depth
through the material covering the arch, poured over into the
space of 25 feet between the portal and the Haupt tunnel.

This material, together with a timber crib which protected
the end of the arch, appears to have formed a perfect dam—pre-
venting the water from running through the Haupt tunnel and
backing it up into the brick tunnel, which rapidly filled. The
surplus then ran over the top of the Haupt tunnel until a por-
tion of it fell in, giving vent to the water.

So sudden was the rise that in one and a half hours the water
had risen 15 feet above the top of the brick arch, and backed
up through the drift-way into the workings east of the west
shaft, filling them as far as the advance heading.

The men in the various workings made their escape, with the
exception of one, who had only been at work for a few hours in
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the tunnel, and, probably from want ofknowledge of the means
of escape, got drowned.

So tight is the dam, formed by the debris brought down, that
the water of the upper side still remains about one foot above
the top of the brick arch at the portal.

The contractors put a large force to work on the sth instant,
to stop the breach in the bank of the brook, and only succeeded
on the 12th instant in confining the stream to its old channel.

Mr. Frost estimates that about 5,000 cubic yards of material
has run into the brick and Haupt tunnels and roa9-bed, and
until it is removed and the water allowed to escape, no progress
can be made at any of the workings at the west end. Mr. Frost
is keeping a careful record of the time and cost of repairing the
damages done.

At the east end the Cascade Brook, so called, immediately
north of the entrance to the tunnel, poured down such a
volume of water and debris as to cause a rise of six feet at the
portal, but the water soon subsided, and the work was only in-
terrupted for about one day. The channel of this brook will
have to be deepened and enlarged.

The outer embankment of the canal, at several places between
the dam and compressor-house, has suffered considerable injury
by the washing away of the outer slope. This will require to
be promptly repaired, and the contractors have stated that it is
their intention to do so.

An explosion of about 500 pounds of nitro-glycerine occurred
on the 9th instant, in the magazine at the east end, where three
men were employed ; all three were killed. The precise cause
of the explosion is not known.

On September 12th a man was killed at the central shaft by
the dropping of the cross-head attached to the bucket guides,
and another, on the 28th, received injuries by falling from one
of the platforms in the shaft, from which he died the following
day.

This is rather a melancholy record of accidents, occurring
within little more than a month, but it is fortunate that the
bursting of the brook embankment occurred in the day-time.
Had it taken place at night nearly 100 lives might have been
lost.
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A committee of your honorable council having visited and
examined the work, they authorized Mr. Frost to adopt all nec-
essary measures for the protection of the brick tunnel against
the unequal strain brought upon it by the washing away of the
material from one side.

The Messrs. Shanly intend to proceed at once to remove the
dam formed at the western portal and draw off the water now
accumulated in the workings, which they think they can ac-
complish during the present month.

Respectfully submitted,

JAMES LAURIE
Consulting Engineer.

North Adams, November 13, 18G9.

His Excellency William Claflih, Governor of Massachusetts

Deak Sie :—The amount of work done at the Hoosac Tun-
nel during the month of October was only a little more than
two-thirds of that accomplished in each of the preceding months
of August and September. This was mainly in consequence
of the damage done by the heavy rain storm of October 4th.

The reduction in the amount of work done is confined en-
tirely to the west end, where operations were suspended from
October 4th to the 25th. On the latter date the water in the
tunnel was lowered sufficiently to allow of work at the head-
ing, and the inner breast of the heading enlargement, being
prosecuted, but it was not until the 10th instant that the water
was drawn entirely down.

There is still a considerable quantity of material to be
brick tunnel, and it will be

ie resumed on the arch.
removed from the inside of the
several days yet before work can

e of the east end heading was
sunk 321 feet; and the west

During the month, the advanc
132 feet; the central shaft was
end heading advanced 29 feet.

The channel of the brook, the overflow of which caused the
lifficulty, has been deepened and enlarged, and the line of the
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travelled road has been changed by forming an embankment 20
feet in width along the south side of the stream. This will
afford a good protection against any similar flood.

At the east end the contractors have made some repairs on
the northern portion of the canal embankment injured by the
freshet, but have not made it as strong as before. Nothing has
yet been done to the southern part of the embankment.

The lower apron of the dam suffered some injury by the
stripping off of a few of the sheathing plank, and a hole has
been excavated by the current at the lower end of the timber
work. The plank ought to be replaced and the hole filled up
with large stone, as it is only by keeping the dam and its ap-
purtenances in perfect order that they can be relied upon to
resist the action of future freshets. The contractors being ab-
sent during- the week I was on the work, I did not learn their
intentions.

Arrangements are being made to test the efficiency of the
diamond drill, worked by compressed air, on the enlargement
at the east end. Prom my knowledge of its performance at
other places, I entertain some hopes of its success.

On the 11th instant work at this end was stopped for half a
day in consequence of the accumulation of anchor ice in the
canal.

Respectfully submitted,

JAMES LAURIE,
Coniulting Engineer.

North Adams, Dec. It, 1869.

His Excellency William Claflin, Gc •nor of Massachn

Dear Sir:—The progress made at the Hoosac Tunnel during
the month of November was as follows :

East end heading advanced, .... 147 feet.
West end heading advanced, .... 115
Central shaft sunk, SO “

The amount of the estimate for the month is $32,628.47
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The increased advance at the west end was due to the rock
being of a more favorable character than met with for some
time, but it is again growing harder.

A letter, of which the following is a copy, was this day ad-
dressed by Mr. Frost and myself to the contractors calling their
attention to the small progress making.

Engineer’s Office, Hoosac Tunnel, North Adams, Mass ,

)

December 14,1869. j

Messrs. Walter and Francis Shanly, Contractors for completion of Hoosac Tunnel.
On the first day of November, 1869, value of work remaining to

be done under your contract was $4,226,035.17, and the amount of
contract time remaining was 52 months, making the general aver-
age of work required per month $81,250.67.

The value of work done during the month of November, as
shown by the estimate December 1, 1869, has been $62,628.47.

Taking the specific requirements of your contract, and rejecting
from the comparison those portions of the work which are not yet
accessible and those in which an intermittent progress is possible
and sometimes appropriate, it appears that for the month of No-
vember, present average required was $79,617.82, while the value
of work done in November, as above stated was $62,628.47.

This statement is transmitted to remind you of existing defi-
ciencies of progress; and it is thought proper at the same time to
urge upon you the necessity of increasing your force up to such a
standard as shall enable you to satisfy the full requirement of your
contract. Yours respectfully.

Be;ntj. D. Feost, Superintending Engineer.
James Laueie, Consulting Engineer.

Workmen can now be readily procured, and the work is in
good condition to make rapid progress.

Yery respectfully, your ob’t servant,

JAMES LAURIE,
Consulting Engineer,
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North Adams, Jan. 14, 1870.

His Excellency William Claflin, Governor of Massachusetts.

Dear Sir—:The progress made at the Hoosac Tunnel during
the month of December, was as follows ;

East end heading advanced, .... 146 feet.
West end heading advanced, .... 102 “

Central shaft sunk, ...... 30 “

The estimate for the month as made out by Mr. Frost amounts
to $05,561.22.

I forward it without my signature, as there are several dis-
crepancies in the estimated quantities which involve the ques-
tions of the amount due the contractors, and whether the con-
tract is for a lump sum or by the cubic yard. I had supposed
that it was well understood that the contract was for a lump
sum.

The number of men employed on the work January Ist, was
642, being only 6 more than in September and 8 more than
in November last.

On the 7th inst., work at the east end heading was stopped
by the accumulation of anchor ice in the canal, and had not
been resumed on the 12th. On the other sections there has
been no interruption.

Very respectfully, &c

JAMES LAURIE, Consulting Engineer.

Council ofTo His Excellency the Governor and the Honorable the E.
the Commonwealth ofMassachusetts.

Having received the appointment of consulting engineer on
the Hoosac Tunnel in May last, it becomes my duty to report
on the progress of the work and its present condition.

A contract had been made December 24th, 1868, with Messrs.
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W. <fe F. Shanly, for the entire completion of the tunnel,
ready for use, by March Ist, 1874, for the sum of $4,594,268.

By the provisions of the contract the contractors are to receive
no payment until they shall have earned, at the schedule prices,
according to the certificates of the engineer or engineers, ap-
proved by the governor and council, the full sum of $500,000 ;

and, thereafter, twenty per cent, in addition is to be retained
from the monthly payments until the whole work is completed
and accepted by the governor and council. The amount thus
to be retained by the Commonwealth as security for the full
performance of the contract, will, at the final completion of the
work amount to a sum exceeding $900,000.

The contract also provides that certain rates of progress shall
be made monthly on the several sections from and after such
time as notice shall be given by the governor and council,
which time, however, was not to be earlier than the first day of
May, 1869, and was not given until May 26th, to take effect and
be operative from July Ist, 1869.

Considerable delay appears to have occurred after the date
of the contract, in actually commencing the prosecution of the
work, the contractors being occupied in preliminary arrange-
ments for the fulfilment of their part of the contract, and in
obtaining the transfer of machinery, tools, etc

, belonging to the
Commonwealth.

Although work was begun on some portions in March, it was
not until July 2d, or more than six months after the date of
the contract, that all of the several sections were actually put
under prosecution.

Unfortunately, some of the places on which a commencement
was delayed, were the controlling and governing points for tlie
speedy completion of the work.

Operations were commenced here, both on the advance head-
ing and on the tunnel enlargement March 29th, and have been
continued without material interruption since. The rock
throughout has been of a very uniform and favorable character,
and has been almost entirely free from water.

East End Section.



TABLE showing the Monthly Progress at the several Workings of the East Endfrom the recommencement of the Work g
up to January Is/, 1870, to which is appended (as also to subsequent Tables of Progress), a Comparative Statement
showing the average amount of Work performed Monthly since Jtdy Is/ ; also the average amount required by the
terms of the Contract, together with a Statement of the Work remaining to be Bone.

Tunnel Extension.
Ilea

DATES. Distance from Progress of Enlargement. Enlargement. Excavated. 5•istance from Progress of p ftpv mrpivfltpd Enlargement. Enlargement. Excavated. 2Li;;:.., g
H
U1

March 29, 1869, ....... 5,283 Begun, - - -
_

May 1, “ 5,393 110 816 188 415 1,419
June 1, “ 5,528 135 1,020 409 385 1,764
July 1, “ 5,685 157 1,202 539 332 2,073 W
A imnol 1 U FI ftQO 1/17 1 1 A/l /IFIO o*7 1 1 OCiOAugust 1, “ 5,832 147 1,104 453 271 1,828
Sept. 1, “ 5,962 130 1,147 704 320 2,171 oo
October 1, “ 6,097 135 846 412 336 1,594 >.

Nov’berl, “ 6,229 132 1,072 1,019 251 2,342 Q
Dec’ber 1, “ 6,376 147 1,048 1,010 538 2,5962

January 1, 1870, 6,522 146 1,020 j 1,062 381 j 2,463 Cj
— 531,239 9,275 5,796 3,179 i 18,250 53

r-i

Average per month since July Ist,st, 1304 1,039 2,166350rn

Average per month required by contract, ..... 120 2,049 716 47 2,812
I—l

Work remaining to be done, 4,096 75,825 22,204 1,321 99,350 S
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Since July Ist there has been a gain of 87 feet in the advance
of heading of the tunnel extension beyond the prescribed prog-
ress, but no work having been done on the enlargement of the
same, the number of cubic yards of rock removed is only
about one-half of the required quantity.

During the months of both August and September, although
the past season was a wet one, there were interruptions of about
eight days caused by low water in the Deerfield River, there
being only power sufficient to operate half the usual number
of drills. To prevent stoppages of the work from this cause
and from anclior ice in the winter, the contractors, early in the
season, made arrangements for the erection of steam com-
pressors of power equal to working ten pneumatic drills, and
expected to have had them ready for use by the month of
August, but the manufacturers failed to furnish them in time;
they were not completed until October, and were used for a
few days during the past month to supply ventilation while the
canal was blocked by anchor ice.

Work was commenced on April sth by the bailing of water
from the shaft, which was nearly two-thirds full, and on the
17th the bottom was reached. Repairs of the timbering were
then proceeded with, also the trimming of the shaft at the
bottom, which had been allowed to get out of line when pre-
viously worked. New air-pipes were also put down for the
purposes of ventilation and working of pneumatic drills, but
actual work in sinking was not commenced until May 20th.
The drilling, so far, has been done by hand labor, except for
part of two days in September, when pneumatic drills were
tried, but as they did not work satisfactorily, the frames in
which they were placed proving cumbersome and unwieldy,
they were removed.

It was the intention of the contractors to have new and
lighter frames made, but I do not learn that anything has been
done towards their construction.

Central Section.
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Table of Progress from May 20th, 1869, to January ls£, 1870.

Progress in Distance down
feet in feet.

Depth previously sunk, ..... . . 583
1869. May 20. Began sinking.
“ June 1, . 7

July 1, 29
August 1, ..... 25

“ September 1, .... 33
October 1, ..... 28^
November 1, .

. . . .
-

. 321
December 1,

..... 30
1870. January 1, ..... 30

215

Distance down January 1, 1870, ...... 798
Remaining to be sunk to each grade of tunnel, . . . 232

Total depth of shaft when down to grade, . . . 1,030

To complete the 282 feet remaining to be sunk will, at the
average progress made during the last four months, require
seven and two-thirds months, or until September 20, 1870,
which will be three and two-thirds months beyond the time
specified in the contract.

The rock has been of a very favorable character, being, per-
haps, on the whole, easier to excavate than that met with at
the east end workings.

There has been no material increase of water in sinking the
shaft, no new springs of any account having been met with.
The vigorous prosecution of this work is all important, so as to
reach grade and commence extending the tunnel east and west
from its bottom.

Rain Storm of October 4, 1869.
Before stating the progress made at the several workings of

the west end, it may be proper to give an account of the dam-
ages done by this storm.

The rain fell almost continuously from the morning of the
3d to the afternoon of the 4th, the heaviest fall being in the
forenoon of the 4th, which raised the streams to an extra-
ordinary height.
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The rain-fall for the two days, as registered at Williams Col-
lege, was 6 inches, at Pittsfield 6 inches and at the Springfield
armory 8.05 inches. At the latter place 3.45 inches fell be-
tween 7 A. M. and 1 P, M. on the 4th.

At the west end of the tunnel, a brook which formerly
crossed and run near the line of the railroad, was diverted by
the commissioners in 1864 by excavating a new channel paral-
lel with and about 160 feet north of the road.

This stream on the 4th was much swollen by the previous
rains, and about 11 A. M. suddenly overflowed its banks about
200 feet east of the Portal, where it was about 75 feet above
grade line, and poured its waters on the northerly side of the
Farren tunnel, cutting a gap about 25 feet in depth through
the material which had there been deposited since the comple-
tion of the arch. This material was run into the space between
the old Haupt tunnel and the present Portal and formed a
perfect dam, preventing the water from running through the
Haupt tunnel and diverting it into the brick tunnel. So
large was the volume of water, that in two hours it had risen
15 feet above the top of the arch and backed up through the
driftway into the workings east of the west shaft, filling them as
far as the advance heading. The surplus then ran over the
top of the Haupt tunnel until a portion supported by timbers
burst in, allowing the water to follow the line of the railroad.

A large amount of material was run into the brick and
Haupt tunnels. To remove this sufficiently, so as to lower the
water and allow of work being resumed at the heading, occupied
three weeks, and it was not until November 10th that the water
was drawn entirely out of the lower workings.

This same brook, it appears, was diverted by Haupt & Co. in
their operations at the west end, through a channel on the
south side of the railroad, and it then overflowed its banks,
doing much damage to their works.

The present channel has been deepened and enlarged, and an
embankment twenty feet in width made between it and the
railroad. The travelled road has been transferred to this
embankment and will afford protection against any similar
flood, provided it is maintained, together with the channel, in
good Condition. The channel excavated by Haupt & Co. on
the south side of the railroad carries a stream which is elevated
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a considerable height above the road, and is liable by overflow
or obstruction to be precipitated into the road-bed. This also
requires watching.

At the east or Deerfield end some damage was also done.
Cascade Brook, so called, immediately north of the entrance to
the tunnel, poured down a large volume of water, together with
boulders and gravel which filled up the channel of the brook
and covered the road-bed. At the Portal the water rose six feet
in height and flowed back into the tunnel for a distance of
1,600 feet, but the course of this stream being short, having its
rise on the eastern slope of the mountain, the water soon sub-
sided, causing a delay of only about sixteen hours in removing
the material from the track. The rocky nature of the ground
prevented any serious injury from the current, but the debris
brought down (about 1,000 cubic yards) will have eventually
to be removed, and the channel of the brook deepened and
enlarged.

Considerable injury was also done to the canal embankment,
between the dam and compressor-house, by the rise of water in
the Deerfield River.

The current washed away portions of the protection wall
and outer slope of the embankment. The dam sustained but
little injury. A few plank were stripped from the lower apron,
and a hole 8 to 9 feet in depth below the top of the apron was
excavated by the current in the bed of the river.

The damage done to the embankment has been partially re-
paired, but nothing has been done at the dam. These damages
ought to have been thoroughly repaired before the setting in of
winter, but the contractors failed to do so. It is only by keep-
ing the dam and appurtenances in perfect order that they cau
be relied upon to resist future freshets.

Work at this end was commenced in March by enlarging and
repairing buildings, and overhauling the old and erecting new
machinery. The contractors also removed the air pipes lead-
ing to the heading, intending immediately to substitute pipes of
a larger size, but they were not delivered for some considerable
time after, and the work could not be prosecuted for want of
ventilation.

West End Section.
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I believe that it would have been the true policy to have
worked with the old machinery, or even with hand labor until
the new pipe and compressors were ready to put in place. To
have done so would have considerably advanced the work at
this end.

The enlargement was commenced April sth, but for the rea-
sons above stated, work at the east heading, which is the govern-
ing point for the speedy completion of the whole work, was not
commenced until July 2d.

The rock at this end, both in the enlargement and in the
heading, is harder and more difficult to excavate than that met
with either at the east end or the central shaft, having a much
larger proportion of quartz mixed with it, and in some places
masses of nearly pure quartz have a considerable thickness.
The small progress made at the heading, however, is not en-
tirely due to the hardness of the rock. The old pattern of
drills, with such modifications as they would admit of, were
mainly used until October. Since then drills of improved pat-
tern have been substituted, which give better results.

Table of Progress at the West End from the recommencement of
the work to January ls£, 1870.

’ largemekt. Total
Dates. A „ T> . _ , RockExca-

Distance Progress Rock Rock
yated.from I’ortal. of Heading. Excavated. Excavated.

Lin. feet. Lin. feet. Cub. yds. Cub. yds. Cub. yds.
1869. April 5, - - Begun.

“ May 1, - - 1,279 1,279
“ June 1, - - 1,285 1,285
“ July 1. . 4,058 * * 1,566 1,566
“ August 1, . 4,127 69 410 1,622 2,032
“ September 1, 4,185 58 295 2,154 2,449
“ October 1, . 4.261 76 448 2,288 2,736
“ November 1, 4,290 29 148 328 476
“ December 1, 4,405 115 663 1,399 2,062

1870. January 1, . 4,507 102 766 1,742 2,508

Average per month since July Ist, 74 8-10 \ 455 | 1,598 ] 2,044
Average required by contract, . | 103 1-3 I 1,744by

39,137 119,347rema

Begun July 2(1
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Brick Arch.—Work on the brick arch was commenced about
April Ist, and progressed satisfactorily, until the rain storm of
October 4th, when operations were suspended on account of
the tunnel getting filled with water. Work was not resumed
again until November 23d.

Table Showing the Monthly Progr.

Distance Progress, ! No. of Brick
Dates.

from Portal. Linear Feet. laid.

1869. April 1,begun, .... 981 - -

“ May 1, 970 39 82,937
“ June 1, 1,007 87 110,595
“ July 1, 1,007 87 43,485
“ August 1, 1,047 40 125,271
“ September 1, ....
“ October 1, 1,131£ 42 108,117
“ November 1, 42 15,659
“ December 1, 1,1315' 42 31,317

1870. January 1, 1,152 204 64,201

221 691,215

Work remaining to be done. 1,030

No rate of progress is specified in the contract for the brick
arch. It has only progressed at a rate which will complete it,
as far as it is expected to be required, by March 1, 1874. I
consider that it would be for the interest of the contractors to
put a second force on the work at well No. 4.

In the month of August a soft seam of about 9 feet in thick-
ness was encountered in the east end heading, and another in
September at the west end. These seams appear to be mere
fractures in the rock filled with soft and loose material, follow-
ing the general line of stratification. They will each require
about 30 feet of arch to be constructed. For the present the
roof is supported by timbers. Near the anticlinal axis of the
stratification more arching will probably be necessary.

Central Drain. —This is being constructed with temporary
wooden covering, as provided for in the contract, as fast as the
excavation progresses. In blasting for the enlargement of the
tunnel portions of the drain already built are frequently in-
jured and will have to be repaired before the permanent stone
covering is put in place.
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The Haupt tunnel was cleared out, and the timber supports
strengthened, in the months of June, July and August, and a
rail-track laid through it to facilitate operations at the west end,
but the rain-storm of October 4th, broke in about 32 feet of the
timber work and filled the tunnel for 78 feet in length, with
rocks and gravel. It has again been cleared out and the timber
work replaced.

The bridge over the Deerfield River, at the east end of the
tunnel, was completed about the latter part of September last,
and the contractor commenced, October 28th, hauling rock over
it, to form the 2,000 feet of embankment between the river and
the present terminus of the railroad. The quantity of embank-
ment required to be made is about 60,000 cubic feet.

Pneumatic Drills. The Improved Burleigh Drills give
highly satisfactory results. Their application at the headings,
where only a limited number of men can be worked, largely
expedites the progress ; but I think it is questionable if it is
true economy to rely on them for taking out the east end
enlargement. On this there is no difficulty in applying as many
hand-drilling gangs as may be necessary ; and for cubic yards
removed I believe it will cost less than by pneumatic drills.
Hand drills may be worked continuously, but in using pneu-
matic drills there will be interruptions from low water and
anchor ice, so long as the steam power provided is only suffi-
cient for ventilation and working the headings. Of course it is
immaterial to the State whether hand or machine drills are
used, provided the contract quantities are taken out monthly.
What I object to is delay in removing these quantities in the
expectation that eventually this may be accomplished by
machine drills.

No gain has been made since the recommencement of the work
in bringing up the enlargement at the east end, which is indeed
further behind than when the contract was signed. At the date
of the contract the amount of rock to be removed between the
portal and the advance heading was 32,500 cubic yards, and on
January 1, 1870, between the portal and the then heading the
amount was 34,012 cubic yards. Should this continue to be
the case, when the headings are completed, 16 months’ additional
time will be required to complete the tunnel,—removing at the
rate of 2,166 cubic yards per month, which is the average

4
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amount taken out from all the workings at the east end for the
last six months—whereas, the enlargement should be brought
up so that it can be completed in three months after the headings
unite.

Nitro-glycerine is now used at all the workings, except at
the east end heading and the enlargement for the brick arch.
At the east end heading the large size of drill used and the
system of blasting every four hours does not give time for drill-
ing the holes deep enough to get the full advantage of the
nitro-glycerine.

The estimates of the value of work done during the several
months, computed at the schedule prices, as returned to the
Executive Department, were as follows :

1869, May 1, . $33,718 42
“ June 1, . 44,914 53
“ July 1, . 56,733 94
“ August 1, . 56,331 58
“ September 1, . , . 64,437 90
“ October 1, 63,814 71
“ November 1, . . . 44,248 00
“ December 1, . . . . 62,628 47

1870, January 1, . . . 65,561 22

$492,388 77

Averaging for the nine months since the work was com-
menced $54,709.86, and for the six months since the contractors

ceived notice to make the rates prescribed in the contract
$59,503.65; while, to complete the work at the contract time,
the estimates from January 1, 1870 must average $81,920.97
monthly—an amount which, so far, has not been approached
within 20 per cent.

Viewing the time already expired as one year of the contract
time, we find but from one ninth to one-tenth part of the whole
work contracted for has been performed, and at the governing
points, viz.: the tunnel extension from the east and the west
ends, not more than one-fourteenth of the work has been
accomplished.

That the progress made falls considerably short of the re-
quirements of the contract and reasonable expectations, is not
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due to any unexpected or unforeseen difficulties, but rather to
the slowness in commencing the work, and in providing the
necessary appliances, labor and material. The only hindrance
was a temporary one caused by the rain storm of October 4th,
and which affected the west end workings only. But in a work
of the exceptional character and magnitude of this, temporary
delays, as in the past, may be expected in the future, arising
from like causes,—low water, anchor ice, failure of machinery,
fire, flood, strikes amongst the workmen, &c., —besides the un-
known obstacles of hard rock, fractures, loose rock, water, &c.,
which may be found in the bowels of the mountain.

That labor was scarce and difficult to obtain during the sum-
mer, there is no doubt, but this may and probably will continue
to be the case in the future, so that I think it is unsafe to base
any calculation on an unlimit
retained during the whole sea:
wages.

d supply, which can only be
m by paying a higher rate of

main difficulty to be overcome
5 contract is the removal and

Labor is now plenty, and the
to comply with the terms of tl
disposal of the material after it is blasted; and to do this, I
think, only requires system and the necessary appliances of
transportation. There is no practical difficulty in employing a
much larger force than is now worked. By using hand labor
in drilling, any desired quantity of rock may be thrown down
at convenient places along the 4,000 feet of heading at the
east end

At the Mont Cenis Tunnel an average advance of 240 feet
per month is made of completed tunnel at the Bardoneche end,
which includes, not only the rock excavation, but also the con-
struction of a brick arch as the work advances. The progresswork adv

in 1866, as reported by Mr. Latrobe, was 2,667 feet, an average
of 222 feet per month, and in 1867 for nine months, the ad-
vance was 2,194 feet, being an average of 243 feet per month,

; 195 feet, and the greatest 297
: rock was removed by pneurna-
being removed by hand labor,
cubic yards per foot run, which

the least month’s advance bein'
feet. Less than one-fifth of tin
tic drills, the other four-fifths
The quantity excavated is 23.9
multiplied by 240 feet, gives 5.
out monthly, while at the east
months ending January Ist, tin

yards of rock taken
end of the Hoosac for the six

average quantity of rock from
the heading enlargements together was only 2,166 cubic yards,
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or about of the quantity taken out from the Bardoneche end
of the Mont Cenis Tunnel.

At the west end of the Hoosac the enlargement is gaining on
the heading, but this is largely due to the small progress made
at the latter, which, during the whole year only amounts to 449
feet linear advance.

The distance between the present portals of the tunnel is
4.741 miles. The distance which has been penetrated from the

id enlargements is 1.235 miles,
miles—together 2.088 miles—

east end, including headings a
and from the west end 0 858
leaving 2.653 miles untouched,

ated from the east end to full size
e removed, 84,038 cubic yards.

To complete the portion penetr
tunnel requires, of rock to b

From the west end,
Prom the untouched portion, .

43,568 “

223,861 4

300,967 cubic yards.Total,

completed, unless we except theNo portion has been entirely
brick arch at the west end. At the east end about 2,200 feet
in length is nearly to the full size, but there is much loose rock
in the bottom, and many projecting points within the lines
which still require to be removed.

The following table gives a condensed view of the leading
items of work accomplished during the last three years, made
up to November Ist of each year, to conform to previous
report

Shaft Excavation. Aggregates.
Headings Tunnel Ex-

YEAR. Driven. cavation.
Lin. Feet. Cub. Yards. Liu. Feet, j Cub. Yds. Lin. Feet. Cub. Yds.

I I
1867* . . 1,591 11,410 329 2,968 1,923 17,378
1868,f . . 2,082 22,121 75 175 2,157 22,298
1869, .

. 1,178 25,013 155 1,821 1,333 26,831

* In 18G7 work was suspended at the west end heading for 5£ months on account

t In 1868 no work was done on the central shaft, and operations were stopped entirely
on the other portions, the appropriationhavimr been expended September 21th, 1868.lions, the appropriation having been expended September 21th, 18i
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The importance of a vigorous prosecution of the work is
obvious, when we consider the rapid accumulation of interest
on the outlay.

By the time the tunnel and railroad are completed, say
March Ist, 1874, the cost, adding compound interest on the
disbursements, and deducting value of sinking fund, rents,
machinery, buildings, &c., will probably be not less than $ll,-
000,000, and of this sum, the State, at the time of completion*
will be paying interest on $10,080,000, amounting at five per
cent, to $504,000 annually ; and the contractors will be losing
interest on $918,854, the twenty per cent, retained, with accu-
mulated interest of $llB,BOO,—together, $1,037,654,—equal at
five per cent, to $51,882 per annum.

Eor every month, therefore, that the completion of the work
is delayed beyond the contract time, interest will be accumulat-
ing against the State substantially at $42,000 per month, and
against the contractors at $4,824per month,—total, $46,324 per
month ; a sum, which, it will be observed, is equal to more than
three-fourths of the average monthly estimates of work done
for the last six months.

On the other hand, if the work is completed in advance of
the contract time, which, notwithstanding the small progress
made during the past year, I believe to be perfectly practicable
without extra or additional cost, there will result a saving
in like amounts per month on the interest and cost of the work.

Respectfully submitted,

JAMES LAURIE,
Consulting Engineer.

Boston, February 3d, 1870.
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North Adams, February 15,18

His Excellency William Claflix, Governor of Massachusetts.

Dear Sir :—The progress made at the Hoosac Tunnel during
the month of January, was as follows:

East end heading advanced, .....123 feet.
West end heading advanced, . . . . .79 “

Central shaft sunk,
. . . . . . 29 “

The amount of the estimate for the month, as made out by
Mr. Frost, is $08,323.84.

The pneumatic drills used at the west end heading were the
latest production of the manufacturers, and were supposed to
embrace many improvements on those used at the east end,
but they proved defective,'breaking quite frequently, and on
January 23d hand labor- was substituted, so as to afford an
opportunity to make alterations on the drills.

The detailed statement of quantities of work to be done
March Ist, 1869, to complete the tunnel, which I referred to
when in Boston, has not been furnished.

For six months I have been trying to get this statement, but
in vain.

Having been repeatedly informed by Mr. Frost that the
schedule quantities were correct—that they were estimated by
two separate parties, who agreed in their calculations, but that
he had lost or destroyed the notes—that he had re-measured
the work and that the new calculations agreed almost exactly
with those formerly made.

Notwithstanding these statements, I became convinced that
there were serious blunders and discrepancies which he was try-
ing to hideand cover up ; and finding him allowing full measure-
ment for uncompleted work, allowing for work not done during
the month, and allowing for work not in the schedule at all, I
felt, in justice to the State, to the contractors and to myself,
that until furnished with detailed calculations, recorded in
such manner as to allow of verification, I could not approve
of his estimates.



311871.] SENATE—No. 283.

He admits that he has all the data on hand, and nothing
more is required than to copy or engross the calculations
already made.

On my arrival here last week he expressed his determination
not to furnish the quantities in detail, but on my stating that I
would advise the governor and council to send some one up to
make them out, he intimated that he would furnish them, and
has gone to work revising and re-calculating once once more.
Under these circumstances, I do not sign the present estimate.
This matter has already been delayed too long, and should be
straightened out while the necessary data are accessible.

I will remain here a few days and endeavor to get the infor-
mation wanted. I know of nothing actually wrong in the
present estimate, except as to the continuation of items re-
ferred to in my letters of January 14th and 21st.

It is desirable, now that the contractors will rely mainly on
the money furnished by the State, that the estimates should be
in Boston on or before the 15th of each month, and I have
endeavored to get Mr. Frost to complete them by the 10th, but
he rarely gets through with them until the 13th or 14th of the
month, which does not allow time for much examination.

The present estimate was only received yesterday after-
noon. Annexed is a copy of a note handed to Mr. Frost on
January 19th.

Very respectfully,
Your obedient servant,

JAMES LAURIE,
Consulting Engineer.

North Adams, January 19, 187

Bestj. D. Frost, Esq., Supt’g JEng’r, &

Dear Sir :—The estimates of quantities which you promised
on Monday to have ready by the Ist of next month, I wish you
to forward to my address at Hartford, in tabular statement as
per form furnished you. It has been apparent to me for sev-
eral months that you do not wish to furnish these estimates ;

but as I consider them necessary for an intelligent performance
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of the duties assigned me, and knowing from an inspection of
the cross-sections that it will require only a short time to make
them out—your own estimate last week being two to three
days—l hope that there will be no further delay.

Yours truly,

JAMES LAURIE.

North Adams, March 19, 1870.

His Excellency William Claflin, G trnor of Mi tetts

Dear Sir :—The following progress was made at the Hoosac
Tunnel during the month of Februaiy ;

East end heading advanced .... 109 feet.
West end heading “

. .
.

. 63 “

Central shaft sunk ...... 27 “

At the east end heading work was interrupted during the
month about one and a half days by anchor ice. At the west
end heading, the small progress made was due to the work
having been prosecuted, from January 28d until February 21st,
by hand drilling. On the latter date a sufficient number of
pneumatic drills to begin with, had been altered, and they were
again put in operation. They are reported to be working well.

The estimate for the month amounts to $58,580.01, showing
a large falling off from previous mouths, which is partly ac-
counted for by deductions having been made for rock allowed
in previous estimates by Mr. Frost, although not taken out.

On February Ist, the number of men employed on the work
was 593, and on March Ist 689.

On the 9th instant I was furnished with revised calculations
of a portion of the work contracted for by the Messrs. Shauly,
and remaining to be done March Ist, 1839. Despairing of ob-
taining the estimates of the other portions from Mr. Frost, I
have calculated them myself, and submit the following tabular
statement:
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Hoosac Tunnel.

Comparison of the Schedule Quantities of ’Work remaining to be
done March ls£, 1869, with Revised Calculations of the same
Work March, 1870.

Revised Calculations Du

Quantities. SolidRock.l Loose Rock. Solid Rock. Loos*Rock. Loose Rock,

Cub. yds. Cub. yds. Cub. yds. Cub. yds. Cub. yds.East L
Tunnel Enlargement (Frost), 4.500 3,948.04 2,252,33 —551.96 +2,252.33
Heading Enlargemen (Frost), 28,000 28,483.36 1,832,90 +483.36 +1,832,90
Tunnel Extension (Laurie), . 85,100 85,442.00 - +342.00

Centi
Tunnel Extension East (I

rie), . . .
. .

35,409 35,554
- +145.00

Tunnel Extension West (Lau
.

46,861 47,053 - +192.r

Tunnel Extension (Laurie), . 82,940 83,280 - +340.00
Heading Enlargement(Frost), - 50,237.35 428.09 —2,562.65 +428.09
Do. additional excavation re-

quired to use 4J millions
brick (Laurie), . ] ( 2,028.63 - +2,028.63To enlarge bottom of Central fand West Shafts for grat- )>52,800 •)
ings, &c., 600—233 =337 I |
(Laurie), . J [ 377.00 - +377.00

335,610 336,403.38 4,513.32 +793.38 +4,513.32

The loose rock in the above table is rock that had been
blasted by the Commonwealth, but not removed from the tun-
nel. In the contract no mention is made of loose rock, and
Mr. Frost professes he does not recollect whether it was in-
cluded or omitted in making up the schedule quantities. Es-
timating the above quantities (differences) at the schedule
prices, we get $63,000 in addition to the contract sum. But to
allow full price for the loose rock, unless it was understood at
the time of making the contract, would scarcely be equity,
the State paying twice for excavating the same rock.

At the arbitrary prices allowed in the monthly estimates for
rock not removed by the contractors, the excess would be re-
duced to about $14,000, but in these monthly estimates Mr.
Frost has allowed full price at the west end heading enlarge-
ment, where there was about 305 cubic yards of loose rock left
by the State, and the only place where any great amount has
so far been removed by the contractors.
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Mr. Frost, last month, for the first time, stated that there was
an understanding on his part, and between the members of the
council and the contractors, that a large amount of material
was not to be removed from the tunnel (in other words, that
the size of the tunnel was to be reduced), but knowing that his
representations heretofore in relation to the work and his esti-
mates of quantities have not been very reliable, I have little
faith in the statement.

The revised estimate of the work done by Messrs. Shanly,
promised to be ready on the 11th instant has not been furnished.

Very respectfully, your most obedient servant,

JAMES LAURIE, Consulting Engineer.

His Excellency William Claflin, Governor of Massachusetts.

Dear Sir ;—The following progress was made at the Hoosac
Tunnel during the month of March

East end heading advanced, .... 110 feet.
West end heading advanced, .... 105 “

Central shaft sunk, 801- “

The amount of the estimates for the month, as made out by
Mr. Frost, is $71,055.90.

On March 30th, at the west end, 23) feet in length of excava-
tion, which had been made preparatory to turning the brick
arch, was filled up by the breaking down of the roof, caused by
blasting and the want of sufficient timber supports. At the
same time, the adjoining section of 24 feet of brick arch, which
had just been completed, was crushed down. This is a rather
serious mishap. Great care will be required in removing the
material and supporting the roof while the brick arch is being
replaced, which I have recommended be made three feet in
thickness in the failed part. The drainage from the tunnel is
now partially stopped by the fallen material, the water being
dammed four feet in height, and there is some danger that
the channel may get entirely blocked up. If this should hap-
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pen, all the workings west of the west shaft will have to be sus-
pended until the water can be drawn off by cutting a drift
through the fallen rock. Operations to repair damages were
only commenced on the 11th inst., the men being timid about
going to the work, which certainly is not unattended with risk.

In the present estimate there has been deducted about $3,000
for rock from the west end heading, which had been excavated
and paid for by the State, but not removed from the tunnel,
which I found in January last had been allowed to the con-
tractors, commencing in June last at full price, as if executed
by them.

The excavation made for the brick arch, which has been filled
up by the falling of the roof, amounting to 1,200 to 1,400 cubic
yards, has been allowed as completed work. It will have again
to be excavated, and when this is done the allowance will dis-
appear.

I also find that in May last the contractors were allowed and
paid for about 1,000 feet of central drain excavation at the west
end, amounting to about $3,000, where the State had excavated
the solid rockdo the full depth required. The reason now given
by Mr. Frost for including it is, that there was some loose rock
in the bottom, and that it formed part of the schedule quantity.
As the contractors claim to be paid extra for all work not in
the schedule, I think in equity that this should at least offset
the $1,842 allowed at the east end in December for similar work
not being in the schedule; but both allowances are continued
in the present estimate.

The brook channel, which gave way in October last, is need-
ing repairs; and Mr. Frost informs me that the contractors
have notified him that it is at the risk of the State. I have
advised him to give them official notice that the State has no
responsibility in the matter, —that it is entirely at the risk of
the contractors, who by the contract are bound to maintain in
thorough repair all “ accessory” works. In fact, had the chan-
nel been kept clear and in proper repair, there would have been
no damage in October last.

Very respectfully, your most obedient servant

JAMES LAURIE, Consulting Engineer.

Hartford, April 21, 1870.
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His Excellency William Claflist, Governor of Massachusetts.

Dear Sir:—I have received a copy of the order in council
dated April 22, 1870, by which the secretary of the Common-
wealth is directed to forward to me the last estimate of Mr.
Frost for work performed on the Hoosac Tunnel for my ap-
proval, or for me to, give the governor and council reasons for
withdrawing the same.

In reply I beg leave to say, that in my letter dated April 15th,
forwarding the estimate, I stated that having only received it
that afternoon there was not time to examine it, but that I
would proceed to do so and forward a report in a few days.

This report was forwarded April 21st and to which I beg
leave to refer you.

By the contract entered into with the Messrs. Shanly- the
Commonwealth agreed that they would “ pay to the contrac-
tors on or before the 15th day of each month following the per-
formance of the work, 80 per cent, of the amount of money
earned by them, as ascertained and shown by the certificates of
the engineer or engineers ”

; and, being aware that the non-
fulfilment of this condition would much inconvenience the con-
tractors, and in the case of a private company would induce
claims to be made for a breach of contract, I endeavored to get
Mr. Frost to have the estimates ready for examination by the
10th of each month, or at all events so that I could have sev-
eral days for their verification. But since November no esti-
mate has been ready until the 14th or 15th of the month ;

and there was presented the alternative of either forwarding
them withoutexamination, or of retaining themfor several days
beyond the time specified in the contract for the monthly pay-
ments.

I was induced to this course from discovering that I had
been approving unfair estimates, to use a mild term, from the
beginning,—estimates authorizing the paying the contractors
for work that had already been paid for by the Commonwealth;
paying them for work in advance of its execution, and paying
them full price for incompleted work.

But to return to the last estimate.
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1. On examining into its details I found that of the 704
cubic yards which had been allowed to the contractors for work
not done, commencing 12 months ago, which was deducted as
loose rock in March, although Mr. Frost admitted at the meet-
ing of council April 6th that part was solid rock, is still con-
tinued as in the March estimate without deduction.

2. That some $B,OOO had been allowed the contractors for
central drain excavation at the west end, where the Common-
wealth had excavated the solid rock to the full depth required.
Information had been asked on this point April 13th, but was
not obtained until the 16th.

In the first of these cases the contractors are allowed for
work not executed, and in the second they are allowed for
work which the Commonwealth had already paid for.

3. The excavation made for the brick arch, filled up by the
falling in of the roof, amounting to 1,200 or 1,400 cubic yards,
and of the value of about $lO,OOO, has been allowed as com-
pleted work.

In connection with this item it may be proper to state that
the estimate as received from Mr. Frost was mailed by me on
the afternoon of the 15th iilst., and on the following day, the
16th, about 11 A. M., he informed me that he had the previous
night seen the postmaster and induced him not to forward my
letter enclosing the estimate,—that he had made out a new
estimate omitting the work destroyed at the brick arch, and
wished me to withdraw the former. Considering this an un-
justifiable interference on the part of Mr. Frost and the post-
master, I declined to withdraw it, informing him that if he
wished to substitute another estimate to forward it to Boston
with any explanation that he thought proper,—that I had not
been called upon, and would not then express an opinion on
the subject, but that I would examine into the whole merits of
the case.

The matter appears to stand thus : One clause of the contrac
pecifies that “ Estimates will be based upon the quantity o

material which lies within the line of section prescribed by the
engineer or engineers, and any material falling from the outside
of these lines, whether detached by blasts or falls, must be
removed by the contractors without charge.”
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And another clause specifies that the contractors are to be
paid monthly “ Eighty per cent., of the amount of money earned
by them.” And the question arises whether under the contract
they are entitled to be paid for work, which, after having been
performed, has failed, and has to be done over again at an in-
creased cost,—whether it can, on its failure, be considered work
on which money has been earned by the contractors.

My opinion is, that under the circumstances, where the work
is immediately to be rebuilt, a liberal construction of the con-
tract is justifiable, but I would prefer to have the opinion of
counsel as to the rights of the parties in the matter.

So far the questions involved in the approval or non-approval
of the estimates are very simple. Mr. Erost has included in
the estimates work that had already been performed and paid
for by the Commonwealth ; allowed full estimates for incom-
pleted work ; also allowed for work in advance of its execution.
These cover most of the cases raised, apart from the questions
arising from differences between the schedule quantities and
the revised estimates.

The allowances above referred to I consider wrong in them-
selves, and that they cannot be justified. To say that making
allowances in the first and second cases above mentioned is only
a difference in the manner of making the estimates ; that such
allowances can be deducted four or five years hence on the com-
pletion of the work, by the then officers of the government, is
to say what all experience shows cannot be effected. The very
fact that they were made and approved will be the effective
reason urged why they should not be deducted, or the contrac-
tors called upon to complete the work according to contract.
I doubt if there is a single instance in all the experience of the
Commonwealth with the Hoosac Tunnel and railroad, where
such allowances once made were ever withheld.

If it is right to make them, it is right for the government to
authorize them to be made ; but to do so would raise insupera-
ble difficulties; the contract is in the way, and how and where
is the limit to be put.

In the case of “ clearing out and maintaining the Haupt
tunnel,” assume that the whole amount agreed upon had been
paid to the contractors, and that the tunnel gets filled up again ;

they would at once claim that they had performed the work and
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received pay for it; that if they cleared it out again they must
again be paid.

In the tunnel and central shaft, every cubic yard which the
contractors leave, expecting that they will not be called upon to
remove, will cost at least five times more than ifremoved in the
first instance, and they already intimate that they expect to be
paid in full, although the work may not be completed to the full
dimensions.

To require a consulting engineer to approve of estimates is
not in accordance with usual practice, he having no control or
direction in preparing them, other then advisory, when asked.
That is the business of the engineer in charge, and it is to be
presumed that his employers have confidence in his judgment
and integrity, and his certificate alone is ordinarily considered
sufficient.

Although I believe the allowances above specified are now
reduced to a comparatively small amount, still, until the princi-
ple is established and acted upon of not making them at all, I
cannot approve of the estimates ; and therefore return that for
last month without my signature, and present this communica-
tion, as I have my monthly reports since December last, as giv-
ing my reasons therefor.

Yery respectfully, your most obedient servant,

JAMES LAURIE, Consulting' Engineer.

Hartford, April 25,1870.

North Adams, May IC, 1870.

His Excellency William Graftin', Governor of 3lassachusetts

Dear Sir :—The following is the progress made at the
Hoosac Tunnel during the month of April:—

East end heading advanced, ....121 feet.
West end heading advanced, .... 100 “

Central shaft sunk, ......35| “

The estimate for the month amounts to $69,817.97
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About twenty-five feet of the brick arch which was crushed
down by the falling in of the rock roof on March 30th, has been
rebuilt. The'progress is necessarily slow from the necessity of
supporting the great mass of loose material above. It will re-
quire until some time in June to get past the failed part. From
the various delays which have taken place, and the possibility
of more occurring, it is very desirable that another gang should
be put on the brickwork, as recommended in my annual re-
port. At the average progress made since Ist ofJuly last, with
one gang, 48 months will be required to complete the work.

The central shaft, by the contract, was to be down to grade
by May Ist. There still remains 110 feet to be sunk, which, at
the average progress made during the last three months, will
require until the middle of August, or 3| months beyond the
cantract time.

The solid rock remaining in the brick arch, which had been
allowed to the contractors by Mr. Frost, has been deducted ;

also $2,115 allowed them for central drain excavation, which
had been.done and paid for by the Commonwealth.

The statement of quantities by the revised calculations for
the whole work, so often referred to, has not as yet been fur-
nished by Mr. Frost.

Very respectfully,
Your most obedient servant,

JAMES LAURIE,
Consulting Engineer.

North Adams, June 14, 1870.

His Excellency William Claflin, Governor of M(

Dear Sir,—The following pr
Tunnel during the month of M

Dgress was made at the Hoosac
ay:

East end heading advanced, .... 185 feet.
West end heading advanced, . . . . 791 1

Central shaft sunk,
...... 29
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The estimate amounts to $61,467.91, being rather less than
three-fourths of the average amount required monthly to com-
plete the work at the contract time.

The small progress made at the west end was partly due to
experiments being made with the new explosive, dualin

,
and in

part to working only six pneumatic drills. It is claimed that
the carriage at this end is of too light construction to work the
eight drills required by the contract. Generally only six have
been worked. The rock is now favorable, and as this is the
governing section for the speedy completion of the work it is
very desirable that arrangements should be made for another
carriage, the present one to be transferred to the easterly work-
ings from the central shaft.

During the month four days were lost at the central shaft by
the breakage of apart of the hoisting machinery; otherwise the
work has progressed satisfactorily.

At the meeting of council held April 6th, I stated on the
authority of Mr. Frost, who was present, in reply to inquiries
made, that the lines run by him agreed to within or \ inch
of those run by Mr. Doane. Having discovered this to be in-
correct I annex a copy of a letter on the subject, which perhaps
sufficiently indicates the present unsatisfactory engineering con-
dition of the line, and which I find there has been little progress
made in correcting during the past month.

Yery respectfully, your most ob’t servant,

JAMES LAURIE, Consulting Engineer.

New Yoke, May 2G, 1870.
Bexj. 11. Brost, I

Dear Sir ;—From the stateme snts made at various times, that
y more than | or | inch from
id out by your predecessor, I
visit that no attention had been
ied on the stone pier at the east

the lines run by you did not va
Mr. Doane’s lines, or those stak
was surprised to find on my last
paid to the initial point establisl
end ; that you had never in fact been to the observatories or sig-
nal stations east of the Deerfield on the two summits of the

6
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Hoosac, the only point from which the line can be properly ver-
ified or run. I have no doubt that the mark on the stone pier,
inside the signal-house at the east end, is Mr. Doane’s initial
point, and that from which the tunnel had been worked previous
to your connection witli it, and to save additional work and
make the lines unite, it is the point to start from. By varying
from it three inches, as in your trial of the 15th instant, will,
assuming Mr. Doane’s line correct (and which from my obser-
vations that day I think will probably be found to be the case),
make a variation at the central shaft of about twenty inches, or
half that sum if you vary from the point 1J inches.

If the transit instrument is out of adjustment as you claimed,
it ought to be sent to Boston at once.

The surface line should be first tested, by placing the instru-
ment on Mr. Doane’s point east of the Deerfield and continuing
the line west and establishing a point near to the central shaft.

The same process should be gone through with from the west
end station, testing the initial points at both ends. When this
surface line is found to be correct, the underground should be
run in from both ends to correspond therewith. I would recom-
mend that the points inside the tunnel be first established on
the timber covering of central drain, say at distances about
1,000 feet apart, which point can be readily transferred by a
plumb bob to the roof of the tunnel. In this way the line may
be run, even if there is some smoke in the tunnel.

For the surface work there probably will not at this season,
from the great aberration of light in hot weather be more than
ten or twelve days during the next two months suitable for ac-
curate observations, and then only for about two hours after
sunrise; while the underground operations can only be satis-
factorily performed on Sunday afternoons, when the tunnel is
comparatively clear from smoke.

Mr. Doane, I understand, was engaged most of a whole sea-
son in establishing the line, and as he appears to have xrnder-
stood what was really required, and his work and station points
bear evidence of intelligent purpose and correctness I would
not put them aside until they are proved to be wrong.

The central shaft, from the progress making, ought to be
down to the top of the tunnel in about two months from this
date, and the levels over the mountain to some fixed point near
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the shaft, should at once be accurately taken and compared with
the former levels. If they agree, good and well; if not, they
must be repeated until they are found to correspond.

I hope you notified the contractors that at the east end head-
ing they were above grade. In April last, Mr. F. Shanly stated
that he would keep down to grade if duly notified. The pro-
file shows that not more than about one-half of their work, in-
cluding east and west end workings, is down to theproper level.
It will cost at least five times more per cubic yard to take it out
afterwards, than if done in the first instance.

Yours, &c.,

JAMES LAURIE, Consulting Engineer.

Hartford, July 15, 1870.

His Excellency William Claflin, Governor ofMassachusetts.

Dear Sir :—The progress made at the Hoosac Tunnel dur-
ing the mouth of June was as follows :

East end heading advanced, .... 142 feet.
West end heading advanced, .... 80 “

Central shaft sunk, ...... S 8 “

Amount of estimate, $73, 567.08

The force employed on the work has been increased to 704
men.

At the west end heading a mass of very hard x’ock was en-
countered, which delayed progress during the last half of the
month. The central shaft on July first, was down to within
43 feet of grade line—the month’s work being the greatest by
21 feet since the commencement.

The brick arch, under the failed portion of the roof at the
west end, was completed during the month with the exception
of about 7 feet. No further trouble was anticipated.

On the first of July, 12 months had elapsed since the con-
tractors received notice to make the progress, on the several
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sections, specified in the contract. The average of the esti-
mates during this period has been $63,315.38, the highest for
for any one month being the present estimate of $73,567 03.
To complete the work at the contract time, requires that the
estimates from the first of the present month shall average

49
The definite measurements of the work, which I have been

endeavoring for nearly 12 months to obtain, have not yet been
furnished. In April last Mr. Frost furnished a statement bear-
ing on its face that it was in accordance with plans of the con-
sulting engineer, but having neither made out or approved of
any plans in this connection, I requested him,—per annexed
letter,—to furnish a statement of work to be done by the con-
tractors under the contract, which, however, remains unan-
swered.

In the statement furnished by Mr. Frost, he makes the quan-
tity of solid rock exceed that in my report of March 19th, 1870,
about 560 cubic yards, of the additional value of about $5,600.

At the meeting of the executive council held April 6th, Mr.
Frost stated that there was a large amount of loose rock within
the lines of the tunnel, which had been omitted, unknown to
the contractors, in making up the schedule quantities ; also that
the quantities of solid rock, under a misapprehension, were cal-
culated at a less than the true sectional area of the tunnel;
and that he had destroyed the original notes and estimates on
which the schedule quantities were based, to prevent the con-
tractors from making#or establishing any claim for the work so
omitted.

As I cannot be a party to any deception or cheating of this
kind, and to get rid of the subject so far as I am concerned, I
feel it but just that the facts should be communicated to the
contractors, which I would have done ere this, had it not been
for the purpose of giving opportunity to the officers of the State
to make any necessary arrangements in the matter. I consider,
since I am asked to approve of the estimates, that it is as
much my duty to protect the rights of the contractors as of the
State, and on the same principles that led me to expose the pay-
ing of the contractors for work which had already been per-
formed and paid for by the State, which was simply a convey-
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ance of money from the treasury of the State into the pockets
of the contractors without any equivalent, as such payments
would not eventually count on their contract work.

Yery respectfully,
Your most obedient servant,

JAMES LAURIE,
Consulting; Engineer.

“ Hartford, May 9,1870.
“ Bexj. D. Frost, Esq., &c.

“ Dear Sib ;—The statement handed me on leaving North
Adams, I observe, professes to be a comparison of the estimated
quantities for contract, with revised calculations on plans pro-
posed by me. Having made out no plans nor approved of any,
I prefer you make your calculations on your own plans, and
will therefore thank you to make out a statement based on the
revised calculations,—the first having been incorrect,—showing
the amount of work required on the several sections, specifying
the amounts that you consider the contractors can be called on
to perform for the contract sum.” * *

J. L.”“ Yours, &c.,

North Adams, August 14,

His Excellency William Claflix, Governor of Massachusetts

Dear Sir,—The progress madeoat the Hoosac Tunnel during
the month of July was as follows:

132 feetEast end heading advanced,
West end heading advanced,
Central shaft sunk,

The headings of the tunnel, east and west from the central
shaft, have each been extended 2| feet beyond the outer lines of
the shaft.
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The estimate for the month amounts to $74,759.28. The
number of men employed on the work August 1 was 759, being
66 more than on June 1, and 55 more than on July 1.

At the east end heading work was interrupted for about two
days during the month by low water in the Deerfield River, and
by breakage of the air-pipes. From the 27th to the 81st the
water was quite low, and steam-power was used for wox-king
the pneumatic drills. The recent rains have supplied the
streams, and at present there is abundance of water.

The rock at the west end heading has been quite variable
during the month. At the present time it is pretty hard.

But small progress has been made at the brick arch, a small
gang only having been employed. At the rate of advance
made for the last six months, which includes the delay by the
breaking down of the roof, seven years will be required to com-
plete the arch.

The central shaft was supposed to be down to within 11 feet
of the floor of the tunnel on the Ist of August, and it is proba-
bly now down to that long-desired point, but reliable levels
have- not yet been taken over the mountain. They have only
been completed from the west end of the tunnel to the shaft,
but unfortunately do not agree with former notes, there being
a discrepancy of inches. The series of levels from the east
end have only recently been commenced.

The delay in having these levels taken is much to be regretted,
as the contractors must work at a disadvantage until the precise
position of the tunnel is established, while by the contract the
Commonwealth is liable for all extra work that may in conse-
quence have to be performed by the contractors.

I have made inquiry ofMr. Frost in relation to the re-
ported insufficient size of the shaft to pass the buckets down
on the side which has not heretofore been used. He professes
to have had notes taken since December last, but cannot pro-
duce them, or tell when they were taken, who took them, or
what point or place in the shaft—whether one, two, or three
hundred feet down—the projections occur. I have recom-
mended that notes be taken at once.

I received Councillor Adams’ letter, dated July 29, requesting
that I should defer communicating to the Messrs. Shanly the
fact that some portions of the work required to be done at the
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tunnel had been omitted in the schedule of quantities furnished
them until opportunity was afforded of questioning Mr. Frost
further upon the subject.

Yery respectfully, your most obedient servant,

JAMBS LAURIE, Consulting' Engineer.

North Adams, September 13, 1870.

His Excellency Wuxiam Claplix, Governor of Massachusetts.

Dear Sib;—The following progress was made at the Hoosac
Tunnel during the month of August:—

East end heading advanced, .... 150 feet.
West end heading, 112 “

Central shaft sunk ...... 9 “

Central shaft heading, east, .... 2J “

Central shaft heading, west, .... 2-|- “

Estimate for the month, $72,085.06.

Good progress, it will be observed, was made at the east and
the west end headings.

During the month the water in the Deerfield River was fre-
quently quite low, and the steam. compressors at the east end
were used for about thirteen days in aid or auxiliary to the
turbine compressors.

The central shaft was supposed to be down to grade on
August 13, and since that date the contractors have been occu-
pied in trimming the shaft, which is not yet quite completed,
and in strengthening the timber-work preparatory to continu-
ing the headings east and west from the bottom of the shaft.
Some time will be required to make necessary repairs on the
hoisting engine and machinery, which may delay the commence-
ment of work until about the sth or 10th of October.

The following table exhibits the actual progress made in
linear feet of tunnel heading from July 1, 1869, to September
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1. 1870, also the progress required by contract during the same
period, embracing fourteen months from the time the con-
tractors received notice to make the advance specified in the
contract.

Pr. fHeadings from July Ist, 1869, to Seq Ist, 1870.

Actual Progress. Pr °Eres3 rc<lulred

East End Section, 1,850 feet. 1,750 ft.
West End Section, 1,164 “ 1 400 “

Central Section, 5 “
)

W.240; 48U

119 fee 30 tt.
Actual progress less than required by con-

tract, ....... 611

Showing that the actual advance of all the headings is only
o j

about 83 per cent, of the contract requirements, while at the
west end and the central shaft heading towards the west
(which are the governing points for the speedy completion of
the work) only 71 per cent, of the progress required by the
contract has been made.

The levels necessary to determine the exact grade line at the
bottom of the shaft have not as yet been compl

Very respectfully, your most obedient serv

JAMES LAURIE, Consulting Engineer

To II he Governor and the Honorable the £

the Commonwealth of Massachusetts.
Council of

Me

I respectfully submit the following report, showing the prog-
less made during the past year in the construction of the
Hoosac Tunnel. The monthly reports which I have presented
of the condition and progress of the work will render it un-
necessary to give more than a resume of the year’s proceedings,
together with the tabular statements of the work performed.
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On this section the work has progressed satisfactorily, no
unexpected or unforeseen difficulties have occurred, and the
progress required by the contract lias been exceeded on the
average by about feet per month.

The rock has been of a very uniform and favorable character,
and no springs of water of any magnitude have been met with
to interfere with the economical prosecution of the work.

The steam compressors which the contractors erected have
rendered them in a great measure independent of low water in
the Deerfield River, of which during the past season there was
a considerable period, the steam compressors having been used
more or less during the months of July, August and September,
and it is to be hoped that they will also in the future prevent
delays and interruptions to the progress of the work from anchor
ice.

About one-third of the planking on the aprons of the dam
was knocked off by the ice during the spring freshets of 1870.
This was renewed by the contractors in September last, The
canal embankment was also strengthened where it had suffered
injury.

The following table exhibits the monthly progress during the
year on the several workings of east end section, appended to
which (as also to subsequent tables of progress) is a compara-
tive statement showing the average amount of work performed
monthly ; also the average amount required to be performed to
complete the work at the contract time, together with a state-
ment of the work remaining to be done.

East End Section.

7



O*o

Tdnnel Extension.
Heading Enlarge- Tunnel Total Rock

Excavated.
Cubic Yards.

Distance from | Progress of Rock
Portal. , Heading. Excavat

DATE ment Enlargement,
übic Yards. Cubic Yards.Portal. , Heading. Excavated.

Linear Feet. Linear Feet. Cubic Yards.
so

1870—January 1, ...... 6,522 u
1,358 327 2,513 OFebruary 1, 6,645 123 834 327

2,054 2
O 07/1

March 1, I 6,754 109 701 1,067 283
April 1, j 6,864 110 1,744 1,183 47 2,974

1,254 - 3,314
1,398 - 3,190 9May 1, . . . ■ . . . . ! 6,985 121 2,060

- 3*190 9
1,305 i - 3,398

June 1, 7,120 135 1,792
July 1, I 7,262 142 2,093
August 1, i 7,385 123 1,882 924 i - 2,806 H
Septemberl, 7,535 150 1,947
October 1, 7,661 126 1,119

1,151 - 3,098 O
1,971 - 3,090 O
1,602 - 2,862 £November 1, 7,788 127 1,260

December 1, 7,921 133 1,109 2,709 - 3,818 o
1871—January 1, | 8,036 ~115 848 1,610 - 2,458 *

17,532 657 35,575*17,3891,514
25
a

1,461 55 2,965 f-1Average per month during the year, 126 J 1,449
Average per month required to complete work at contract time, . 2,337 2,624246 41

Work remaining to be done, ........ 2,582 58,436 63,7754,072 664
sp

� Of this quantity 3,226 cubic yards remain in the tunnel as loose rock.

Table of Progress, Past End Section.
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Central Shaft.—By the contract the central shaft was to be
sunk to grade by May Ist, 1870, and the headings commenced by
June 1, but it was not until August 13th that grade was reached,
and the headings practically were not commenced until October
25th, being 4| months beyond the contract time. This falling
behind was mainly due to delay in commencing the work, the
actual sinking not having been begun until May 20th, 1869.

Table of Progress.

Progress In Total Depth
DATES.

Feet. in Feet.

Depth sunk by Commonwealth, 1884-7, ... - 583
Depth sunk by W. & F. Shanly, from May 20, 1889,

to January 1. 1870, ......
- 215

1870 February 1, ...... 29
March 1, 27
April 1, ....... 30^
May 1, 354
June 1,....... 29
July 1, ....... 38
August 1, ...... 32 -

August 13, ....... 9 -

230
9

Total depth of Shaft, 1,028

The progress made during the 7-|- months, from January Ist to
August 13th, 1870, it will be observed, was 230 feet, which is a
greater progress than was made during any previous year since
the commencement of the work

The yearly progress in sinking was as follows

1864, working 5 months,. .... 70.7 feet.
1865, “ 10 161.8 “

1866, “ 9 “ 160.5 “

1867, “ 10 190.0 “

1868, “ 0 “ 0.0 “

1869, “ 71 “ 215.0
1870, “ 7$ “ 230.0 “

49 months, ....1,028.0 feet.
Averaging 21 feet per working month

Central Section.
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The increased progress made in 1869 and 1870 was due to
the use of nitro-glycerine, and the better management of the
work.

Tunnel Extension from Central Shaft.
Considerable delay occurred after the shaft had reached bot-

tom before commencing the headings. The material from the
shaft had been hoisted in buckets containing about one cubic
yard, through one of the four well-holes which the plan of the
shaft provides for; but it was necessary, from the larger quan-
tity of material to be hoisted from the headings, to make ar-
rangements for using two of these well-holes, and the shaft not
having been excavated true to its full dimensions, considerable
trimming was found necessary to admit of the cages, in which
the cars containing about three cubic yards of material are to be
brought up. Nearly two and a half months were occupied on
this work and in repairing the hoisting engine and machinery,
so that the excavation of the headings [excepting for two and
a half feet on each side, which was taken out by enlarging the
shaft through the height of the tunnel), was not commenced
until October 25 th.

The work, so far, has been prosecuted by hand-labor, and will
continue to be so until the headings get about 300 feet apart,
when the contractors intend to put pneumatic drills in opera-
tion in the westerly heading.

On December Bth, some of the gearing of the hoisting machin-
ery failed, compelling a suspension of work, and it was not
until January 3d that operations were again resumed.

There has been a considerable increase of water since the
headings from the bottom of the shaft have been prosecuted,
especially in the west heading, so that there is now about
gallons raised from the bottom in twenty-four hours which is
fully 50 per cent, increase on the quantity raised befere the
headings were commenced. Should the increase continue as
the headings extend, it will soon become necessary to provide
additional pumping power.
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Table of Pkogkess.

Tunnel Extension going East from Central Shaft.
Distance from Progress of SockExoavatcd .
Enst. Portal TTpnrtintrEast Portal. Heading. *

Linear Feet. Linear Feet. Cubic Yards -
DATE.

Lii

128.37 I Centre of Shaft,
1870—August 13, . . . 128 21 | 16.0 144

October 25, . . . 128 21 1 Begun,
November 1, . . . 12817 J 3.5 24
December 1, .

. . 127.87 30.5 172
1871—January 1, . 127.77 10.0 55

60.0 395

Average per month required to complete work
at contract time,

...... 103 1,667
Work remaining to be done, .... 2,160 35,014

Tunnel Extension going West from Central Shaft.
Distance from I Progress of Kock Excavated.
West Portal. Heading.
Linear Peet. j Linear Feet. Cubic Yards.DATE

12194 | Centre of Shaft.
1870—August 13, . .

. 121.78 16.0 144
October 25, . . . 121.78 i Begun.
Novemberl, . . . 121.681 9 5 69
December 1, . . . 121.23 ! 45 5 268

1871—January 1, . 121.07 [ 16.0 96

87.0 577

Average per month required to complete work
at contract lime, . . . . . . 95.0 1,542

Work remaining to be done, . . . . | 2,851.0 46,284

During the past year the contract requirements have, on the
average, substantially been accomplished, but the falling behind
of the previous year has not been made up.

The rock on this section has been generally more hard and
variable in character than on the others, although during the
last three months it has materially improved

Until October, 1869, the old patterns ofpneumatic drills were
used, and when new ones were obtained they were found want-

West End Section
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ing in strength and durability, so that it became necessary on
January 23d, 1870, to suspend using them to make alterations
and strengthen them, the work on the heading meanwhile, for
one month, being prosecuted by hand labor. Since the altera-
tions were made the drills have worked more satisfactorily.

The drill-carriage in use at this end is of rather light con-
struction, so that it has been found that only six or seven drills
can advantageously be worked, while the contract requires that
not less than eight shall be maintained.

In June last I suggested that the carriage at this heading
should be transferred to the east end working from the central
shaft, which will be completed much in advance of the others,
and that one of the new carriages be substituted in its place.
To make the transfer need not occupy more than two days.

As this is one of the governing sections for the speedy com-
pletion of the work, it is very desirable that every proper means
should be used to carry it through expeditiously.

Table of Progress at the West End for the 12 months ending Jan-
uary Ist, 1871.

Heading
Tunnel Extension. Eklaegeu’t.

Date I Total Rock
Distance Progress of Rock Rock Excavated,

from Portal. Heading. Excavated. Excavated.

Lin. feet. Lin.feet. Cub. yds. Cub. yds. Cub. yds.
1870. January1,4,
“ February 1, . 4,586 79 1,617 847 ; 2,464
“ March 1, . 4,649 63 1,333 839 2,172
“ April 1, . . 4.754 105 1,706 488 2,194
“ May 1, .

. 4,854 100 1,738 251 1,989
“ June 1, .

. 4,933 79 1,327 44 1,371
“ July 1, .

. 5,013 80 1,675 219 1,894
“ August 1, . 5,110 97 1,825 1 841 2,666
“ September 1,. 5,222 112 1,824 1,076 2,900
“ October 1, . 5,325 103 1,515 1,390 2,905
“ November 1, . 5,450 125 1,760 925 2,685
“ December 1, . 6,580 130 1,675 749 2,4241871. January 1, . 5,710 I 130 1,897 813 2,710

1,203 19,892 8,482 i 28,374*

Average per month during the
year, j 100| 1,652 j 707 j 2,365

Average per month required to
complete work at contract time, 104 J 1,774 806 2,580

Work remaining to be done, 3,548 60,318 I 30,655 90,973

* Of this quantity 1,614 cubic yards remain in the tunnel as loose rock
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In addition to the quantities of work remaining to be done,
as given in this report, there are,—after allowing for excavation
for 4J millions of brick, as provided for in the contract,—about
5,000 cubic yards of loose and solid rock, within the lines of the
tunnel, which were not included in the original schedule of
quantities upon which the contract was based.

Brick Arch at West End.
On the Ist of January, 1870, the brick arch had been ex-

tended by the contractors 221. feet, and during the months of
January and February 75J feet additional had been completed,
when, on March 30th, the roof of the tunnel broke in from want
of sufficient timber support, carrying with it about 24 feet of the
brick arch already completed.

Much care was necessary to work through this loose mater-
ial, 230 feet beneath the surface, and it required three months
to repair damages and complete the next sixteen feet. Since
that date the work has progressed favorably. On November
Ist a second force was put at work constructing arch from well
No. 4, which, if continued until the forces unite, will insure the
completion of the brick work at the west end in about two and
a half years.

Table shovnng the Monthly Progress ofBrick Arch.

3e from Progress in Number of
•tal. Linear Feet. Brick laid.

I itan
DATI Pc

1870—January 1, . . . 1,152 - -

February 1, . . . j 1,185 33 103,349
March 1, .

. . !
April 1, .

- - -

May 1, .
-

- 33,517
June 1, .

- 57,155
July 1, . . • 1,2434 16 75,740
August 1, . . . 1,2504 6| 32,322
September 1, . . . 1,270| 64,201
October 1, .

.
• 1,289 18| 57,155

November 1, . . . 1,313 24 75,163
December 1, . . ■ 1,336 23 72,031

1871—January 1, . . . 1,357 21 65,767
1870—November 1, .

. .1 1,523 Commenced.

December 1, . . .

1871—January 1, . . . 1,597 29| 40,650
279 848,880

773 2,959,905Work remaining to be done.
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The estimates of the value of work done by the Messrs. Shanly,
computed at the schedule prices, are as follows

Amount of estimates for 1869,.... $492,388 77
1870—Februraty 1, . . . $08,823 84

March 1, 58,530 01
April 1,

... 71,055 90
May 1 69,817 97
June 1, . . . . 61,467 91
July 1, . . . . 73,567 03
August 1, 74,759 23
September 1,. . . 72,085 06
October 1, .

. .
63,853 41

November 1, . . . 61,851 09
December 1, . . . 72,983 91

1871—January 1, . . . 59,036 17
807,331 53

Total, $1,299,720 30

The estimates average for the past year, $67,277.63, monthly.
To complete the work at the contract time, they must average
from January Ist, 1871, $86,477.47, monthly.

The distance between the portals of the tunnel is 25,031
feet. The length penetrated from the east end is 8,036 feet.
From the central shaft 147 feet, and from the west end 5,710
feet, making the length opened 13,893 feet, which leaves 11,138
untouched, of which 4,741 feet is between the east end heading
and central shaft, and 6,397 feet between the central shaft and
west end heading.

Stated in miles, the length of tunnel now opened is 2.631 miles.
And the distance remaining, ....2.110 “

Making the whole length of tunnel between portals, 4.741 miles.

From the delay in commencing work at the central shaft, it
seems probable that the meeting points originally assumed of
the several sections will be varied, and that it will be necessary
to remove more of the heading and enlargement from the ends
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than was contemplated at the time of making the contract.
This renders it important that the work from the ends, as well
as in both directions from the central shaft, should be vigorously
prosecuted.

The following table exhibits the length of headings actually
excavated by the Messrs. Shanly, from their commencement of
the work ; also the length required to be excavated by the terms
of the contract. In this table, the work done previous to July
Ist, 1869 (this being the date the contractors were notified to
make the progress specified in the contract) is carried out the
same in both columns :

Less than required by contract, 1,020 feet, or about eighteen
per cent.

But the progress of the headings, at the west end, and from
the central shaft working westerly,—which are the governing
sections,—afford the truest criterion of the prospects of com-
pletion, and the following statement exhibits the result:—

Progress required
by the Contract.

Actual Pr«

West End Heading, from July Ist, 1869, to Jan
Ist, 1871, 1,652 feet. 1,800 feet.

37 “ 560Central Section, heading west,
1,739 feet. 2,360 feet.

8

Central Section, 147 1,120

402 402East End Section, to July Ist, 1869, . . 402 402
“ “ from July Ist, 1869, to Jan.

Ist, 1871, 2,351 2,250

West End Section, 1,652 1,800
Totals, 4,552 5,572
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Actual progress less than contract requirement, 621 feet, or
about twenty-six per cent.

To make up this falling behind, the advance from the -west
end heading must average about 105 feet per month, and from

ft, westerly, 95 feet, or together, 200 feet of com-
which, unless there is much hindrance from
disrupted rock at the anticlinal axis requiring
fill be accomplished.

the central sha
pleted tunnel,
water, or from
arching, may s

cry respectfully,T
Your most obedient servant,

JAMES LAURIE,
Consulting Engineer.

,ry 23,1571.IlAr.xror.D. Jan


