APPENDIX T.

ANNUAL REPORT OF MAJOR WM. R. KING, CORPS OF EN-
GINEERS, FOR THE FISCAL YEAR ENDING JUNE 30, 1879,

UNITED STATES ENGINEER OFFICE,
Chattanooga, Tenn., August 23, 1879.
GENERAL: I have the honor to submit annual reports on the works
under my charge for the fiscal year ending June 30, 1879.
Very respectfully, your obedient servant,
W. R. King,
| Major of Engineers,
Brig. Gen. H. G. WRIGHT,
Chief of Engineers U. 8. A.

A S
IMPROVEMENT OF TENNESSEE RIVER.
ABOVE CHATTANOOGA.

At the beginning of the fiscal year the work of reorganizing the
vorking parties, repairing and building boats, and making other prep-
arations for resuming work, which had been suspended some eighteen
months, had been commenced. The appropriation being small, a con-
siderable proportion of it in that way, and the balance was prineipally
expended on Chota and Coulter’s Shoals.

At Chota Shoals, which had been left in a half-finished state from
the exhaustion of the previous appropriation, a large quantity of rock
was quarried and placed in the dam at the head of the shoals, and in
riprapping the bank to prevent washing.

At Coulter’'s Shoals the large and serious breaks in the dams were
repaired in December, and the gap in the island effectually closed.
The completion of this work will have the effect to render the work
done at Chota Shoals immediately useful though some additional work
there will be necessary.

On a personal examination of most of the dams on the Upper Tennes-
see, some of which have been standing six or seven years, [ found that
with few exceptions, they are almost uninjured, and, with trifling re-
pairs, they will doubtless remain so for many years to come. As this
improvement has never been completed according to the original plans,
and as the improvement, as far as it has been extended, has been per-
fectly suceessful, it is very desirable that an nmn'n}_rri&tiou be made suf-
ficient to complete it as far as Knoxville without delay. On the open-
ing of the Cincinnati Southern Railroad, which will take place \_\'11‘]1111 a
few months, it is quite probable that there will be a (-.mmider'n.ble Inerease
in the commerce on the Upper Tennessee between Knoxville and
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Kingston, or some other point where a connection can be n‘uuh-llmt:\\-@m
the railroad and river, and it is also probable, when the river is ‘.’“t in
good navigable condition all the way to Knoxville, the amount of com-
merce between that city and Chattanooga will be greatly increased.
There are eight or nine steamboats on the river between Kim_x\'i]lc
and the Muscle Shoals, and the following table gives an approximate
statement of the quantities of the different articles of commerce on this
river for the year ending July 1, 1879, arriving at Chattanooga:
B o 00 e e e SR D R S DR e e i O L T tons. .. 8,951.71
i e R e e e e B RIS Rl S O SR L BRI R

Limestone «..ca... y . : . e PR 2 A0 6, 300
bushels.. 625, 000

Grain <.l Sk B £l A e - srate - 413,800
188 e e S A R e R e oo thalenc 742
Flour barrels.. 2,162
Bacon pounds.. 45,000
Saw-logs. ..

Besides large quantities of cattle, lumber, wood, sand, corn-meal, dried fruit, peas,
&e., about 125 flatboats came down the river laden with produce, &e.; the steam-
hoats made about 200 landings at Chattanooga Wharf during the year.

Assistant Engineer John S. Crary has continued in charge of the
work during the year, with an average of 72 men under his supervision.
Estimates of cost of improving the Tennessee River above Chattanooga .. $225,000 00

AmonRntsappropriatofc ool oo L v s RS L) L e L
Amount expended.... .... .. L R R TS S T Bl ey Yt ) L i

July 1, 1878, amount available $15,071 17
Amount appropriated by act approved March 3,1879. ......... 11,500 00

> 117
July 1, 1879, amount expended during fiscal year .ccce. voen vecmne ivaann- 5,062 94

ER 92

)

Amount (estimated) required for completion of existing project . 33,500 00
Amount that can be profitably expended in fiscal vear ending June 30, 1821, 33,500 00

BELOW CHATTANOOGA.

This work, as in last report, will be considered in five parts, as follows:

. Elk River Shoals.

2. Big Muscle Shoals (canal).

3. Little Musecle Shoals.

. Colbert Shoals.

5. Duck River Shoals, and other obstructions below Florence.

The first three of these, viz, Elk River, and Big and Little Muscle
Shoals, constitute what is known as the Great Muscle Shoals obstrue-
tion, and form an impassable barrier to navigation, except at high stages
of water, when flatboats and, at great risk, steamboats, can descend; but
there is no navigation upstream at any stage of the water except by
warping. Below the Muscle Shoals, between Florence and Paducah, a
distance of 255 miles, and above the shoals for a distance of 349 miles,
the river is now navigated, except during the extreme low-water, and on
the completion of certain contemplated improvements, which can be
made at a comparatively trifling cost, will be navigable at all seasons
of the year. : i
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At Ell: River Shoals the work of exeavating the rock reef at the head
of the shoals was continued until the end of November, when the water
rose so h gh as to put a stop to this work for the season. The force was
then put at work in quarrying and boating stone, and building the re-
taining dam, which forms the channel around Milton’s Bluff. Some
30,000 cubic yards of rock were thus quarried and built into the dam
during the season, forming :1.hnu(r 2,347 linear feet of completed dam and
2,385 feet more which was raised above the water. As soon as the water
became low mu.)u;:}] to resume work in the channel, which occurred in
June last, the force was again removed to the head of the shoals, and
after putting up cabins to accommodate 300 men, and making some repairs
to the temporary dam, which had stood almostuninjured through the high-
water season, the rock excavation was resumed, and was making consid-
able headway at the close of the fiscal year. During the year, 1,500
cubie yards of rock were excavated from the channel. It is hoped that
during the present low-water season all the channel excavation at this
point will be completed, or at least cut through the reef to a width of
80 feet, which will make the work practically independent of the stage
of water in the river, as the dams can be built at almost any time dur-
ing the year. The short piece of canal required just below Milton’s Bluff
can also be built without waiting for low-water, and there will be noth-
ing but want of funds to interfere with the speedy completion of the Elk
River Shoals improvement, so that it will be available as soon as the
Big Muscle Shoals Canal is completed. Mr. Samuel Whinery has con-
tinned during the year as assistant engineer in charge of this work, and
has had an average of 180 men under his supervision.

At Big Musele Shoals work has been continued on the canal trungand
on the masonry of the locks. The following table gives the quantities
of various kinds completed during the year:

Cubic yards.

Earth excavated .cceeeceaeaan. e et i g R S e S LSRG DG

Rodklexeayated. .ot s o U T e 12,571

@ Hard pan excavated .. ........ccovcuen - = S : gl St
Old masonry removed

Earth embankment built
Rock embankment riprap.......

Clearing .
Grubbing

Besides the foregoing, a large amount of work has been done in build-
ing, repairing buildings, bridges, machinery, &e., all of which are now in
better condition than at any previous time. : .

This completes the canal trunk for about 83 miles, with 4 miles more
fully three-fourths completed, which may be considered as eqqlvalent to
11} miles completed out of 143 miles, the entire length of canal to
be rebuilt and enlarged. The balance of the canal trunk could easily
be completed in one year with the present, force of laborers if there were
funds available to keep them employegl, _

The foregoing includes all the additional excavation and embankment
required to reduce the number of locks from 17, the number in the old
canal, to 9, the number now required, and to rajse the 'tow-pat-h embank-
ment at all points above extreme high-water in the river, as well as to
carry the canal trunk over Shoal Creek in an aqueduet, instead of cross-
g it by means of a dam. H i

Work on the locks has been continued during the year by hired labor,
and under the contract of S. N. Kimball for building loc_ks 6, 753, .9, a_nd
10, which was modified on the 12th of May to relieve him from building

R
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locks 6 and 7, and extend the time for completing 3, 9% 5;]11‘1 g "u;t}é
. September, November, and January, respectively. The (i 0‘-;"1111_18' : ’I-l

the aggregate quantities of work done during the year under viis ¢on-

pieh: 7 Cubic yards.

Earth excavation 8, 156

Hard-pan and loose rock excavation

Solid-rock excavation

Old-locks excavation .....-cccaeecaaeaacnss

Cut-stone masonry built oo oocaoooooo ..

Rock-face masonry built

Rubble masonry built

The contractor has made slow progress with his work. A part of thde
delay may be fairly attributed to unavoidable qlg‘cumstauces, but, in ad-
dition to this, there has been a manifest disposition to work at the mgfe
profitable parts of the contract to the neglect of those not' S0 proﬁta‘t fe.

During the year he has completed only about 3 of the work called t(llr
by his contract, and unless a better showing I8 made when the Little
Muscle Shoals become navigable for his stone-barges, I shall be obliged
to recommend the annulment of the balance of his contract. :

On the completion of the contract work of George Williams, in July,
1878, all his railroad track, engines, cars, derricks, buxldmgs._, Utools, and
unused materals were bought at an aggregate cost of about $35,000; and
on the modification of Mr. Kimball’s contract, relieving him from build-
ing locks 6 and 7, his derricks, tools, &., to the amount of $3,182, all of
whigh will be available in completing and operating the canal. There
was also bought from the Atlantic and Pacific Telegraph Company &
line of double-wire telegraph, extending from Blue Water Camp to the
lower end of the canal, some 10 miles in length, which will be nseful in
communicating between different parts of the work and in directing the
lockage of boats when the canal is in operation.

As the trunk of the canal can easily be completed long before the

locks and aqueduct are ready for use, it is very desirable that the latter #

should be pushed forward as rapidly as possible; and with this object
three of the best quarries in the vicinity have been stripped and the
quarrying and ecutting of dimension stones and rubble by hired labor
has been commenced. On the 1st of July the following quantities of stone
had been prepared : il

.-- 418
(0L BEOTIG cie s oon ceas mosiecmsatmemssasmssnos mooodssses sosesecaroccomnais
ROCK T2 o oo ooce ceea momaneam=sssessaccessccsames mssnssennoomasscons ooz ass" 342

A quantity of stones has also been prepared for rubble, and a supply
of sand and cement been procured ready to begin laying masonry.

In excavating for the foundation of lock No. 5, it was found that the
first stra*um of rock rested upon a bed of gravel and had to be removed,
thus carrying the lock-walls from 2 to 3 feet below grade. Lock No. 6,
of b feet lift, also required to be carried about 3 feet below grade for
similar reasons; and it was found that by giving lock 5 a 12-foot lift,
which, for the reasons stated, can be done without much additional cost,
<ince the walls must be of that height even if the lift is only 10 feet,
and giving lock No. 7 3 feet additional lift, which can also be easily
done, and regulating the grades of the canal trunk accordingly, lock
No. 6 can be dispensed with, thus saving from $15,000 to $20,000 on
original cost, and a perpetual saving of expense for repairs and mainte-
nance. The whole number of locks required will therefore be only 9,
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and their present condition is as follows. All the locks and th:
piers are to be founded on solid and nearly level rock :

e aqueduct

No. 1, guard and regulatinglock, capable of lifting 10 feet, if necessary, to pass boats

at all stages of the river. Foundation pit excavated, quarry opened, and a quantity
of dimension-stone cut ; sand and cement ready to begin masonry.

No. 2, 5 feet lift, Masonry completed ; ready for

f : y for gates, &c.
No. 3, 10 feet lift. Masonry c-ompleted,; Teady forggate;, &e.
No. 4, 12 feet lift. Masonry completed; ready for gates, &e.

No. 5, 12 feet lift. Foundation pit nearly completed, quarry opened; 260 cubic

yards dimension stones cut, and sand, cement, &e. ready to begin masonry.
No. 6, thrown out, 3

la;bjlo' 7,13 feet lift. Foundation pit excavated and'2,503 cubic yards of masonry
10,

No. 8, 12 feet liff. Foundation pit exeavated and 1,708 cubic yards of masonry
laid, a quantity of dimension-stones have also been cut at a quarry below Florence,

and are waiting for high-water or the completion of the channel ‘at head of Little
Muscle Shoals to be boated to the work,

_No. 9,10 feet lift. Oneside of thislock is to be natural rock in position, fonndation
pit excavated, ready to begin the other wall,

No. 10, 10 feet lift. Very little has been done on this lock.

* The building of the last three of these locks constitutes Mr. Kimball’s
contract, and are by its terms to be all completed before the 1st of Jan-
uary next; but it is not probable that this will be accomplished. It is
very desirable, however, that the masonry should be pushed as rapidly
as possible, for the reason that the completion of the masonry will de-
termine when the whole work can be utilized, and any delay in it must,
therefore, delay the time when the river can be opened to navigation.
Owing to the want of funds for carrying on this work an a,pprliiation
should not only be made as soon as possible after Congress meets, but
it should be large enough to admit of the employment of a larger force
than has yet been employed upon the work, especially as to stone-cut-
ters and masons, and at the same time the gates and wickets should be
put in the three locks now ready for them, and into the others as soon as
they can be got ready.

Assistant Engineer J. C. Long has continued in charge of the work
between the head of the canal and Six Mile Creek with an average force

- of 417 mechanies, laborers, &c., while Assistant Engineer William M.

Gordon has superintended the balance of the work, including Mr. Kim-
ball’s contract, with a force of 211 men working by the day.

As the economical working of the canal when completed will be a
matter of some importance owing to its length and to the number of
locks to be operated, I have devised the following plan, which can easily
be tried, as all the appliances necessary will be at hand when the canal
is opened. The plan involves the use of the railroad track along the
tow-path with one or more of the locomotives, and the telegraph line
also located along the tow-path. Instead of having a foree of lock-
tenders at each of the 9 locks, there would be only two small parties
located at the ends of the canal. The locomotives could be kept at some
central station or one at each end of the canal.

When a steamer approached either end of the canal within whistling
distance, the necessary information could be telegraphed, and an engine
could be on hand within a quarter of an hour of the vessel’s arrival.
The locomotive could then give her a tow-line and tow her into the lock.
The power of the locomotive would also be available for opening and
closing the lock-gates, using simply a rope and snatch-blocks for the
purpose. The engine could then tow the boat to the next lock, and so
on through the entire canal. By this method boats would be prevented
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= K : o e avolding the usual
from using their own machinery in the canal, thus as Ofd.'é’f“ E[l-f[. u:l e
damages to locks from careless handling, and making 1b unnecessary
to protect the canal embankments by slope-wall, \\'}lnlc the entire pas-
(U the canal embal ) : eemsisten bkl
sage and lockage would be effected in the shortest time L.L]{Ihl-h'tﬂ ; ;}1
safety. I believe it will be perfectly practicable to tow a 08k HUTOn LR
the 14 miles of canal and make the 9 lockages in less 1.1““; f}\h{”.“lh‘ :
At Little Muscle Shoals the work of channel excav geion 1mh -"'L-lllmn‘
. 5 g 00 y WIng-da }
tinued and a large quantity of rock has been plaful n .t 1{{ \; l."’.“ {“‘u‘m,
designed to contract the waterway and check the veloeity of the curreng
at certain points,
Cubic yards.
: ... 19,20
Solid rock taken from cliannel. . .occ.ocaesenzcmnaonomerammnsmmmress 3
toclaiplacetnrdaiis sl s S Dl T e e ey S R P R N R e SRS TTE

Tt having been found desirable to extend the eutting at the hl'.'.ld. of
the shoals 8o as to secure the full depth of channel without throwing
more water into it, a series of coffer-dams 11:}\'_@ been (:om‘_truutcd and
are being worked in succession; the rock by Ihls_ means being ]‘lt?llm‘.'tf(l_
very rapidly and economically, while the materials of the coffer-dams
are used several times over in successive dams. B

Assistant Engineer James E. Willard has been in charge of this work
during the year with an average force of 173 men, ;u_ld there is every
reason to believe that the channel will be completed this season s0 as to
give 3 feet of water from Florence to Buil_lbl'id ge, the lower end of the
canal, thus establishing water communication at all tl‘mes with the \V(_)rk
on the@principal obstruction, Big Muscle Shoals. The cc_m:cwc:f ’t.he 1m-
provement of Little Muscle Shoals up to July 1 has been 37 7,232, and
to complete all that will be required to malke this part of the river nav-
igable at all times by any boat that can reach I_*‘loruncu will hardly cost
$150,000, while the original estimate for improving these shoals by canal
and locks was over $900,000.

At Colbert Shoals but little work was done during the year, A force
of laborers, with a steamboat and barges, was detached from Little Mus-
cle Shoals in September, 1878, and employed for a few days in repairing
the dams at this point, 86 cubic yards of rock being put in them, and
removing some 80 cubic yards of bowlders and solid rock from the more
troublesome parts of the shoals. But little more can be done to advan-
tage on these shoals until the general improvement of the river below
Florence is undertaken.

At Duck River Shoals the working party just referred to opened &
quarry and blasted out about 700 cubic yards of rock for the proposed
wing-dams, when the winter rise of the river put an end to operations
in that vicinity. The shoal at Duck River is one of the few gravel-bars
on this river that is subject to considerable change from the action of
the current, and river men report that it is now much less deserving of
attention than other obstructions below Florence.

In removing from Colbert to Duck River Shoals the party stopped at
the Bee Tree Shoals, and removed some 190 cubic yards of troublesome
bowlders.

The Tennessee River is in the collection-distriet of New Orleans. The amount of
revenue collected at that port is unknown to me.

The original estimate of cost of improving Tennessee River below Chattanooga
was $4,133,000; of this amount, $1,545,500 have been appropriated, and §328,178.74 ex-
pended. There was also paid by special Treasury settlément of June 25, on the claim
of Georoe Williams, contracior, $101,536.72, leaving a balance of $2,587,600 to he ap-
propriated. ’
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Money statement.

July 1, 1878, amount available. ..cceevinneceennnennn nna.. 8518 027 50
Amonnt appropriated by act approved March 3, 1879 210,000 00

July 1, 1879, amount expended during fiseal year 328,178 74
June 25, 1879, special Treasury settlement, claim of George
Williams, deceased .. ... R S e e i B L e )

July 1, 1879, outstanding Habilities. .. .....ooos e 30,264 04

— 459, 979 50
July 1, 1878, amount available 2683, 048 00

Amount {rsiimnlmi) ['E‘(}Hi!'i-e'l for :‘u:‘i:p‘u_-liwfn of existing project........ 2,587,500 00
Amonntthat canbe profitably expended in fiseal year ending June30,1881. 700,000 00

REPORT OF BOARD ON CLAIM OF THE LEGAL REPRESENTATIVES OF
GEORGE WILLIAMS, DECEASED.

j KEOKUK, Iowa, April 9, 1879.

Sir: The Board of Engineers constituted in pursuance of an ‘“act of
Congress approved January 13, 1879,” and by Special Orders No. 56
and 60, Headquarters of the Army, A. G. O., copies of which are hereto
appended, respectfully report that they assembled at Chattanooga, Tenu.,
on Wednesday, March 19, 1874.

Mr. C. L. Williams, administrator of the estate of George Williams
(deceased), being present, submitted to the Board a large niliber of
papers in regard fo the claim the board was called to consider, and
progress was made in their examination until the evening of the next
day, when the Board, accompanied by Mr. Williams and by Maj. W. R.
King, engineer officer in charge of the ¢ Muscle Shoals Canal” improve-
ment, proceeded, via Florence, Ala., to examine the work done under
the contracts of George Williams and that of Matthew G. Kennedy.

The party arrived upon the work next day (Friday, March 21), and
devoted the remainder of that day and more than half of the next to
the special object of the visit, reaching Chattanooga again, via “ Milton’s
Bluff” and “ Wheeler’s Station,” on Monday evening, March 24.. The
next three days and part of the fourth were devoted to further exami-
nation of the papers of Mr.-Williams in the case, as well as such as
the Board had obtained from Major King and his assistant engineers,
Messrs. J. C. Long and Robert Hooke, both of whom have been engaged
upon the work during the whole period of time covered by the elaim
under the contracts of George Williams and M. G. Kennedy.

The Board, finding it impossible to arrive at final conclusions in re-
gard to the claim from the data brought by Mr. C. L. \-\'111_1;%1115 to
Chattanooga, then at noon on Friday, March 28, started for Keokuk,
Towa, where all books and papers of the late George Williams were
supposed to be stored, reaching there on the evening of Monda;_’, March
31, Here the work of the Board was greatly facilitated, but it never-
theless involved a large amount of patient labor, extending over the
period of an entire week. , i i

The duty which the act of January 13, 1879, preseribes for the Board
of Engineers therein provided for is *to inquire 11_1t0.£tntl report upon
the character and value of the work done and the merits of the e,!a-un:’"

With regard to the character of the work done, t_hc _Bo_ar(l find th:_m; it
is cssouti:{]lt\' as provided for in the contracts, being slightly modified
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by the mutual consent of the parties thereto. The modifications were
of such a character as not to increase but rather to lessen the aggre.
gate cost of the work. It is extremely difficult, if not impossible, to ar-
Tive at a measure of the “wvalue of the work done” It is probably not
much, if any, less than the amount already paid under the terms of the
contracts themselves, and it is not probable that it exceeds the amount
of the disbursements by the contractor and his legal representatives.
These two extremes differ by more than F,,-'lOU,OOO,‘ which is nearly fifty
per cent. of the smaller amount ; with so great a difference between the
probable limits of value, the Board find it impracticable to fix a definite
sum as the actual “value of the work done.” Next, as to the “merits of
the claim.” Upon the basis of the contracts alone, it is the opinion of
the Board that a fair and just settlement has been made by the local
engineer officer. But the large excess of expenditures by the contractor
and his legal representatives, over and above the amount paid on ac-
count of the contracts, indicates a considerable loss, and, in view of the
spirit of the act of Congress, the claim is meritorious. To what extent
will be discussed further on.

_The orders convening the Board of Eungineers makes it their duty,
after complying *“with such of the requirements of the act mentioned
as are contemplated for its action,” to *also report”—

1st. The actual expenditures of the said contractor, George Williams, and his legal
representatives, upon the works deseribed in said act.

2d. The character and quality of the work done.

3d. Whether the expenditures in the prosecution of the said work were reasonable
and proper.

4th. Bhat would be a reasonable compensation for the use of tools and for money
advancell in the prosecution of said work.

5th. What sum, if anything, should be allowed under the provisions of said act in
adjusting and settling the claim upon just and equitable terms.

6th. Any other matter or recommendation which may oceur to the Board as proper
to be submitted.

eorg
o

The records of the late George Williams, and of C. L. Williams, the
administrator of his estate, have been examined, vouchers compared
with thelp, and the abstract of disbursements, marked ¢ Exhibit B,” ac-
companying this report, verified so far as to show that the several
amounts were actually expended, and “for objects appropriate to such
works as those in question. :

It further appears that the greater portion of the disbursements were
made at or in the vicinity of the “Muscle Shoals Canal,” thus strength-
ening the inference that they were actually made on account of the works.

With these preliminary remarks the Board report—

_1st. That “the actual expenditures of the said George Williams and
his legal representatives, upon the works described in said act.” amount
to the sum of £337,495.23, ’

_2d. That “the character and quality of the work done” was essen-
tially the same as specified in the contraets, the difference being in the
items “timber and plank,” ¢ concrete,” * wrought iron,” and “ cast iron.”
Except a very small quantity of concrete, no portion of the material or
la-bpr _covere{l by the_se items has been used in the construction. Their
omission was d_etcrmmcd upon with the free consent of the contractor,
for reasons satisfactory to the engineer in charge, and in the exercise of
powers reserved to him in the contracts themselves. The changes in-
volved in this course were manifestly to the advantage of the C.Entrac-
tor, as is shown by the prices named in the contracts for such materials
and labor, notably in the item of *timber and plank.”

“The anality of the worle dr : ey s . :
‘The quality of the work done,” as far as it is now practicable to 1in-

APPENDIX T, 1255

spect it, is such as to justify the acceptance it has already received at
the hands of the local engineer officer. It is apparently good work of
the kind specified in the contracts,

3d. That in finding upon the question “whether the expenditures in
the prosecution of said works were reasonable and proper,” the Board
has been embarrassed by the natural inference that the contractor in
undertaking the works did so with a desire to make a profit, and
brought into the enterprise a considerable degree of experience, which
with the end in view would direet him in the way of a reasonable
economy.

To determine if possible whether the facts confirm this inference the
Board has analyzed the expenditures covered by Exhibit B, the result
being such as to lead to the conclusion that while the expenditures are
in their nature “reasonable and proper” enough, yet, in amount, some
of them cannot well be called reasonable. Among them may be named—

Traveling expen A §7,035 56
Interest and exchang L5 e T e iR R o d o foy
Feed for stock ... Al s e et B

Telegrams ... ...... W TR ot s R R 1,438 07
Bomtaakiiie, @0 - foanc il c sl s S L A e S RO

These items, while they are not very great in the aggregate, yet indi-
cate some degree of extravagance in the prosecution of the work.

Two-thirds of the amount of the disbursements is made up of pay-rolls
for labor. An inspection of these showed that the rates of pay were
high, and the Board cannot resist the conclusion that this was due, in
some degree, to the high rate charged the men for boarding, namely, $4
per week, or 57 cents per day. A proper economy in this respectwould
have suggested some arrangement by which the men could have been
boarded for one-half that amount (the government now boards laborers
at the same point for still less), resulting in a corresponding reduction
of laborers’ wages, still leaving the laborers the same net pay, but re-
ducing the aggregate amount of the pay-lists about $40,000. The com-
putation upon which this estimate is made is as follows: There were
probably not less than 160,000 days’ labor expended upon the works in-
cluded in the contracts in question ; a saving of 25 cents per day in the
hoard bill of each man would be $40,000 in the aggregate.

4th. “ What would be a reasonable compensation for the use of tools
and for money advanced in the prosecution of said work 27

The compensation for use of tools has been difficult to determine, for
the reason that the administrator of the late contractor could not furnish
the Board with an inventory and appraisement of the tools, machinery,
&e., taken to the works at the commencement of operations. The ad-
ministrator’s estimates of their value is, however, 60,000, which the
Board has aceepted in the absence of the detailed information. On that
basis, the Board are of the opinion that $21,000 would be a “ reasonable
compensation for use of tools,” for 28 months’ time, the period covered
by the contracts. This amount ($21,000) the Board have tested by va-
rious calculations upon both the estimate and present inventories, all of
which give practically the same sum., 3

As to what would be a reasonable compensation ¢ for money advanced
in the prosecution of the work,” attention is invited to the aggregate
admitted in the abstract of disbursements under the head of interest
(see Exhibit B), amounting to $12,306.21. At 10 per cent, per annum it
represents a capital of $105,481.80 for a period of fom'tee’n\ mopths, or
half the time occupied in the prosecution of the Wo_rk. The moment
this item of interest is allowed in the disbursements, . e., is assumed by




