48TH CONGRESS, | HOUSE OF REPRESENTATIVES. ¢ Mis. Doc.
1st Session. % { No. 58.

GOVERNMENT PROPERTY AT HOT SPRINGS, ARK.

TESTIMONY

TAKEN BEFORE THE

COMMITTEE ON EXPENDITURES IN THE INTERIOR DEPARTMENT,

RELATIVE TO

Certain things connected with the Government property at Hot Springs, Ark.

JuxNE 17, 1884.—Recommitted to the Committee on Expendituies in the Interior
Department and ordered to be printed.

[House Ex. Doc. No. 89, Forty-eighth Congress, first session.]

Letter from the Secretary of the Interior, transmilting a copy of the original contraet and
other papers touching the work of improving the Hot Springs Creck, in the town of Hot
Springs, Ark.

JANUARY 23, 1824.—Referred to the Committee on Appropriations and ordered to be printed.

DEPARTMENT OF THE INTERIOR,
Washington, January 21, 1884,

Sir: I have the honor to acknowledge the receipt of a resolution of the House of
Representatives, dated the 14th instant, requesting a copy of the original contract
and all subsequent modifications thereof, if any, and any other papers on file in this
Department touching the work of improving the Hot Springs Creek, in the town of
Hot Springs, Ark., togetherswith the amount of money expended thereupon, the bal-
ance, if any, of the appropriation for that purpose remaining unexpended, the condi-
tion of the work, and any suggestions touching the completion thereof which the
Department may deem proper to make.

I transmit herewith copies of the papers referred to. The plan of the improve-
ment contemplated in the contract, with the subsequent modifications, embraces the
straightening and deepening of the creek along the front of the Government reser-
vation, and confining it between walls of arched masonry and the laying of iron pipe
a,llloug the wall for the collection of hot water from springs developed in the course of
the work.

In the sundry civil appropriation act approved August 7, 1882, an appropriation
of $33,744.73 was made for building the wall and for other improvements npon the
reservation, and there was also in the Treasury, available for such payment, about
$44,000, a fund which had arisen from the sale of lots from the reservation, as pro-
vided in the seventh section of the act of June 16, 1880. (21 Stat., 283.)

The work under the contract has been prosecuted with due diligence. The con-
tractor has earned for work performed up to the first of the present month $79,020.21,
of which, by the terms of the contract, 10 per cent. ($7,902.02) is to be reserved until
the completion and acceptance of the whole work.

The payment of the amount due will exhaust the funds available for the improve-
ment of the creek, and the contractor has therefore been notified to discontinue fur-
ther operations.

Excavation has been wade and the side walls completed over 2,400 feet of the 3,000
feet contempiated by the plan, and 400 linear feet of the archway is complete. There
remains, to close the work, 600 feet of side walls and 2,600 feet of archway to be built,
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the laying of the iron pipe, the filling in at the side of the walls and over the arch-
way, necessary to secure the completed masonry and raise the street and reservation
front to grade, and the concreting of the bed of the creek. For this purpose it is
estimated that the sum of $84,500 will be required, which amount, if appropriated,
should be made available at once in order that the work may be resumed at the earli-
est practicable date.

Delay in the further prosecution of the work would result in great inconvenience to
the public, and the unfinished structure would be liable to injury or destruction by
freshets in the creek. It is also believed that it would materially increase the ex-
pense of the improvement if by reason of suspension of the work for any considerable
period it should become necessary to enterinto a new contract for its completion.

Very respectfully,
H. M. TELLER,
Seeretary.
The SPEAKER OF THE HOUSE 0OF REPRESENTATIVES.

No. 1.

UNITED STATES ENGINEER OFFICE,
Little Rock, Ark., September 18,1582,

SIr: In compliance with your instructions, under date of April 26, 1832, and in ac-
cordance with a general project submitted by me May 9, 1882, and which received
yvour approval June 6, 1882, I have the honor to submit the following report relative
to the improvement of that portion of the Government reservation at Hot Springs,
Ark., through which Hot Springs Creek runs.

The improvements for this part of the reservation contemplated by your instrne-
tions have in view, first, a proper disposition ot the sewerage and the rainfall, which
now find their way into the bed of Hot Springs (‘reek above the lower limit of the pres-
ent Government reservation ; and, second, a means of distributing the hot water that
now flows from the various springs within the reservation in such a manner that it
may be utilized to the greatest advantage. The sewerage is that which results from
the habitations that are found above the lines mentioned and upon the slopes that
drain into this creek. The rainfall to be considered is the greatest amount that is
likely to occur within a given time upon the drainage area ot the creek above the
lower reservation line. Within the limits contemplated in the present plan of im-
provement the creek runs throungh a narrow gorge, which gradually widens as it falls
from its upper to the lower limit. Its natural bed, which was originally rocky and
much obstructed, has been encroached upon from time to time by the rock and earth
that have been excavated from the adjoining slopes in order to make places for build-
ings and room for roadways to accommodate the traffic that takes place through the
gorge. In consequence of this encroachment and the rough and obstructed character
of the creek channel it is at times unable to carry away the storm waters that fall into
it. It overflows its hanks, to the great inconvenience of the inhabitants, and not un-
frequently to their pecuniary detriment. This is a state of affairs which, of course,
calls for a remedy ; but there is another aspect of this creek that is yet more deplor-
able. In consequence of the habitations that have been built upon its banks it has
necessarily become a common open sewer into which all their refuse, both liquid and
solid, is eventually deposited. Along the slopes of the hills, on the west bank of the
creek and above the houses that are occupied as habitations, stores, offices, &c., are
to be found the privies belonging to these, the contents of which finds its way down
the slope and under the houses tothe creek.

During the summer season, in fact we may say the greater portion of the year,
there is not sufficient water running in the bed of the creek to wash these deposits
away. The result is they decompose in the very midst of the people, giving forth
odors and gases that are not only very offensive to the nostrils, but detrimental to
the health. Within the present season several cases of sickness have occurred that
can be attributed to this source alone. Until the cause is removed these may be ex-
pected to grow more numerous. For certain classes of diseases, experience has proven
in hundreds of cases that the efficacious effects of the waters of Hot Springs are most
wonderful, probably such as could be derived from no other known source. While
this is the case for some diseases, great care should be taken that it does not become
the seat of others that by simple sanitary precautions can be avoided. In its state
of nature it is doubtful it a more healthtul locality than this can anywhere be found.

The consideration, therefore, of first importance, is the sanitary aspect of our prob-
lem.

To enable me to devise a systematic plan for the improvement desired, and at the
same time one that could be added to, as the wants of the reservation from time to
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time required, a good map of the locality was a first desideratum. This I have
had made. Although it is not as extensive as would be desired for use as a basis for
all future improvements, yet for our present purposes it is sufficient. It shows, by
horizontal contours, lines from one foot to three feet apart vertically, the shape of the
channel of the creek, and the slopes adjoining for a considerable distance up. On it
are also located the principal hot springs, with their heights above a datum plane,
together with the principal bnildings within the area covered. The survey extends
from the southern boundary line of the reservation to the junction of the creeks at
the upper end of the gorge, a distance of about one thousand yards. On this is pro-
jected my proposed plan of improvement. A tracing is herewith submitted and forms
a part of this report.

From the most reliable sources of information accessible I ascertained that the
drainage area of Hot Springs Creek above the contemplated improvement amounted
to about 3% square miles. Over this area a rainfall at a rate of 14 or even 2 inches per
hour for a short time may be expected to occur. Adopting the last figure, and sup-
posing that two-thirds of this amount finds its way through the gorge within the
hour, I find that an approximate discharge of 3,000 cubic feet per second is to be pro-
vided for. The most economical method that occurs to me for doing this, and at the
same time provide greater facilities for communication along the line of the creek, is
to straighten somewhat its tortuous course and confine it between parallel masonry
walls. From near the head of the gorge to a point opposite the Arlington Hotel,
the bed of the stream is to have a fall of 1 foot to 80. The walls are to be 8 feet high
and 17 feet apart. From the foot of each wall to the point midway between the two
the bed falls 1 foot. I'rom the point above mentioned to the lower line of the reser-
vation the slope of the bottom is 1 on 120, and the walls 20 feet apart ; otherwise the
conditions are the same. The foot of each wall I have placed a little more than a
foot below the general wall of the preseut bed of the creek. This is to insure that its
foundation be upon bed rock. Should this not be found at this depth at all points,
the foundation must be carried further down. In all cases it should rest npon
bed rock. The walls should be 3 feet thick, built of granite, cut and laid in courses,
and backed with concrete. The cement used in making the mortar and concrete
should be of a good standard quality. A good quality of granite can be found along
the line of the Hot Springs Railway, and can be obtained at reasonable cost. So far
as I have yet been able to learn, this is the only stone suitable for building these walls
that can be found in the eighborhood.

Whilst the excavations are being made for the foundations of these walls, and for
the channel-way between them, especially along the foot of the slope of Hot Springs
Mountain, a considerable quantity of hot water may be developed. This, together
with that which is now going to waste from springs in, and slightly above the bed of,
the creek, it is proposed to collect into a 6-inch iron pipe to be laid along the foot of
the wall nearest the Hot Springs Mountain. By this it is to be led to a wall placed
at some convenient point behind the wall, and from there pumped to a reservoir at
some higher level. .

For the disposal of the sewerage it is proposed to divide two lines of vitritied earth-
enware pipes, 12 inches in diameter, one to be placed just behind each of the walls,
and to have a fall essentially the same at the bottom of the creek. They should for
convenience be about 5 feet below the top of the walls. At intervals of about 50 feet
a 6-inch wye should be provided so as to facilitate the connections with the house
drains. At intervals of 300 or 400 feet, means for ventilation should be provided by
simply allowing the interior of the drain to communicate with the open air. There
is no danger of these openings becoming a nuisance to their vicinity if they are only
made frequent enough. The theory of the success of a small drain-pipe is that the
current within should carry away beyond the limit of habitations all decomposable
matter before decompositionsetsin. Frequent openings in the drain course down and
up, drafts which keep the air within them comparatively pure.

These pipes should be carefully laid. The ground beneath them should be well
packed, to insmre that no settling can take place, They should have both below and
above them a thickness of at least 6 inches of clay, and all other necessary precautions
should be taken to insure that they are well laid. These pipes are to extend through-
out the whole length of the walls. The Jower ends at present will terminate at the
southern boundary of the reservation, to be continued on beyond the city limits, as
the authorities of the city of Hot Springs may deem expedient.

The upper ends, so far as the present plan proposes, will terminate with the walls.
The pipes should, however, beeat once carried farther up the two streams, so as to re-
ceive the sewerage from the habitations in those localities. Their dimensions could
be made smaller as they go higher up.

The system of water works that is now being inangurated in the city of Hot Springs
will make this system of sewerage exceedingly applicable and comparatively inex-
pensive.

In this connection there is one point that cannot be too strenuously insisted upon,
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which is this: All liquids and soluble wastes of whatever nature whose natural out-
flow is down this creek should be made to go at once into one or the other of these
pipes. This would include wastes from baths, water-closets, kitchens, laundries, and
every other source. All solid matter should be as rigidly excluded tfrom them. The
insoluble wastes should be carted away and disposed of through some other source.
Under no circumstances should they be allowed to enter the creek. That channel
should be reserved for the surface drainage only, in a state approximating to its natu-
ral purity as near as possible.

In order to provide as wide a space as possible for the traffic along the line of the
creek, I propose that the space between the walls shall be covered over, and on this
covering shall be placed from 2 to 3 feet of earth and rock, the street pavement and
sidewalks then laid upon this. This will bring the surface to an economical street
grade, and at the same time give place for much of the earth and stone that will be
excavated from the neighboring slopes in making foundations for buildings.

Under the conditions that are imposed the most economical and at the same time
durable device for spanning the space between the two walls will be in my jndgment
a series of wrought-iron beams placed at intervals from wall to wall, and these inter-
vals filled in with low brick arches.

These beams should be 15 inches in depth, and placed at intervals of 6 feet. Where
the distance between the points of support is 17 feet the light variety, 50 pounds per
foot, can be used, and where the distance is greater the heavy, 65 pounds per-foot,
should be adopted.

The brick arch covering the space between two adjacent beams has a rise of 8inches
and a thickness of 13 inches. This should be made of the best quality of hard brick,

‘laid with Portland cement mortar.

During the process of constructing and filling in, provision should be made for
allowing the surface water to enter the creek by passage-ways at intervals under this
covering.

The Iﬁ'eseut needs of the street do not require that the channel be covered through-
out the whole extent of the walls. From the upper end down to a point opposite the
first bath-house south of the Arlington Hotel I have provided in the following estimate
for this covering.

What remains below can safely be left until the exigencies of the traffic require the
increased space.

As to the order in which the work should be done, I would suggest that inasmuch
as the sanitary features of the problem should take precedence over all other, after
the excavation for the channel-way has been made down to grade, the walls should
be commenced and built up at least 4 feet. Behind these the sewer-pipes should be
laid throughout their whole lengths. The iron pipe to collect the hot water devel-
oped during excavation should also be laid behind the eastern wall as high up as the
Arlington Hotel. This done, the walls_ should be completed and covered, commenc-
ing just below the Arlington and carried up as far as funds available will suffice, or
to completion in that direction. This being done the walls may be completed below,
ready for the covering. The filling up to the street grade I have made no estimate
for, as it is possible that property owners who desire to build on these slopes will
promptly avail themselves of this opportunity to dispose of their excavated earth and
rock.

From the most available data at hand I estimate that the cost of the proposed works
of improvement should be approximately as follows:

Excavation, approximately, 9,000 cubic yards, at $1.25 per cubic yard.. $11,250 00
Walls, granite masonry, 3,100 cubic yards, at $18 per cubic yard........ 55,800 00
Concrete, 1,900 cubic yards, at $3 per cubic yard ...c.. oo ool ool...L 15,200 00
Covering, wrought-iron I beams, 15 inches depth :
176—17 feet 6 inches long, 50 pounds per foot.
9—18 feet 6 inches long, 50 pounds per foot.
9—19 feet 6 inches long, 59 pounds per foot.
36—20 feet 6 inches long, 65 pounds per foot.

Total weight 219,070 pounds, at 5 cents per pound in place ............. 10,953 50
Brick arches, 1,430 cubic yards, at $12 per cubic yard................... 17,160 00
5,560 feet sewer-pipe, in place, at 50 cents per foot ... .. __...._... 2,780 00
1,200 feet 6-inch iron pipe, at §2 perfoot. ......oeeo oL 2,400 00
) 115,543 50

Add 10 per cent. for contingencies, &ec.......... o mmamsn o i @ awi e 11,554 50
127,098 00

With regard to the collection and proper distribution of the hot water, I have made
no estimates for improvements under this head. The present mode of distributing it
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is very primitive and unsystematic and must in time be remedied. The supply is in
such great abundance that no serious inconvenience is a yet felt arising from this
manner of distribution. On account of this fact, and also on account of the bearing
which the location of the Army and Navy hospital that Congress at its last session
directed to be estublished here will have upon the subject, I have refrained for the
present from making any plans or estimates looking to its better collection and dis-
tribution.

The locations of all the principal springs are shown upon the map, together with
their heights above datum plane.

From actual measurements of their discharges, I find that their aggregate flow each
twenty-four hours closely approximates to 500,000 gallons. Of this about 175,000
gallons comes from springs in and near the bottom of the creek; the balance from the
spring above. All issue from the west slope of Hot Springs Mountain.

The iron pipe that I have provided for in the plan and estimate submitted is designed
to collect the hot water that would otherwise go to waste in the creek. The whole
of this amount of water, 500,000 gallons, can very easily be collected, and, if neces-
sary, at a reasonable expense be placed high enough to e delivered by gravity into
the upper houses of the valley.

This amount is sufficient to furnish 20,000 people each with 25 gallons per day of
the purest water that flows fronr or on the face of the earth.

In the collection of the data necessary for preparing the plans and estimate here-
with, I am under many obiigations to General B. F. Kelley, the superintendent of the
reservation, for valuable and courteous assistance.

Very respectfully, your obedient servant,
THOS. H. HANDBURY,
Captain, Corps of Engineers, U. S. A.

The SECRETARY OF THE INTERIOR,
Washington, D. C.

No. 13.

UNITED STATES ENGINEER OFFICE,
. Little Rock, Ark., November 6, 1882,

SIR: I have the honor to acknowledge the receipt of your communication of Octo-
ber 13, 1882, requesting my views as to the practicability of covering the creek at
Hot Springs, Ark., with an arch of granite or some other suitable material, and as to
the advantages and disadvantages of that plan as compared with the plan of walling
up the banks and covering the creek with short arches of brick between iron beams,
submitted by me under date of September 18, 1832. -

After thanking you for your kind expression of appreciation of my services to the
Department of the Interior, I beg leave in reply to submit the following:

In my study of this branch of the problem submitted to me there were three pro-
jects that presented themselves for its solution after the necessary data had been as-
sumed. These data were, the probable maximum amount of water to be disposed of
and the natural slope of the bed of the creek.

Having sclected the most favorably course for the bed of the creek, and assumed its
slope corresponding as nearly as practicable to theaverage natural slope, the projects
were:

1st. To arch this course over with a semi-cylinder of masonry of sufficient diameter
to give the requisite waterway.

2d. To provide two parallel walls of requisite height sufficiently far apart to admit
of the passage of the maximum amount of water and to cover the space between these
with an arch of masonry.

3d. To provide parallel walls as in the second project, but to cover the space be-
tween with short arches of brick between iron beams.

In each case it was proposed to make use of only the most durable material, put
together in the most substantial manner.

Either of these projects seemed perfectly feasible. Which to select would depend
upon its relative applicability to the situation and cost. By a comparison of their
relative merits and cost it soon becomes manifest that the third and one proposed was
the most proper, all things being considered.

In providing an artificial water-way through the valley of this creek the vertical
limits through which we are at liberty to carry our structures are very contracted.
If we wish to go down we are soon met by solid rock, very difficult and expensive to
excavate, while on the other hand if we wish to go up our works soon rise above the
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level of the basement floors of the permanent buildings of the valley ; in other words,
above street grade. Bearing this in mind, we can now proceed to a comparison of
the relative merits of the three projects.

In estimating the probable cost of this improvement, according to the plan I have
submitted to you, it will be noted that I provide for covering the space between the
two parallel walls only from the upper end down to a point opposite the first bath-
house south of the Arlington Hotel. This distance measures 1,374 feet, leaving 1,410
feet yet to be covered. Estimating the expense of covering this at the same rates,
the cost would be $32,794.50, which, added to $115,543.50, the amount given in my re-
port of September 18, would make the total cost of the improvement, according to
this project, with 10 per cent. for contingencies added, $163,171.80.

Let us now suppose that we cover the water-way with a semi-cylindrical arch. We
have assumed that in all cases we have to provide for a discharge of, approximately,
3,000 cubic feet of water per second. With this form of conduit throughout the dis-
tance (1,274 feet), where the slope is 1 foot in 80 feet, the required area of cross-sec-
tion shounld be, approximately, 125 square feet, giving a span of 20 feet and 6 inches.
Throughout the distance (1,510 feet) where the slope is 1 foot in 120 feet, the area of
cross-section should be, approximately, 190 feet, giving a span of 22 feet.

The thickness of the arches, if made of granite, should be at least 18 inches, and if
of brick or sccond-class masonry not less than 24 inches. Inthe first case it would
contain 5,654 cubic yards, and in the second 7,625 cub ¢ yards, no acconnt being taken
of the additional thickness required at the haunches of the arch. Estimating the
granite arch at $20 and the brick at $15 per cubic yard, which are certainly very low
fignres for good work of this class, the cost of the arch alone, in either material, will
closely approximate $115,000. Were the bottom of the water-way to remain, as in
the proposed plan, the top of the arch would be thrown at least 3 feet above the height
at which the iron beams are fixed. The depth of the covering over the arches should
not be less than that provided for in the case of the beams, which would throw the
gnrface of the street much above the basement of the houses. It would be necessary,
therefore, to lower the bottom of the water-way at least 3 feet. This, together with
the additional width, will require about 10,000 cubic yards of rock excavation over
and above that in the plan proposed. Thiswould cost at least $2 per cubic yard. On
this supposition we have the cost roughly estimated by this plan as follows:

APCIG o s w52 s s v s s 88 68 5 weE SeeEEE 55 SUEE BUEF H5E USRERE SHETNT HEEE BESE $115,000 00
RVt OB s s oscrvnnssasapusposus o ssss SEsmee 5ssms § DIV SUBEES BEEWSE B & 31,250 00
SEWEL PIPEE mpossns s vus s sons cpeoss Saeers HoEERE SERSTE SEPEES EISEESSET 5 2,780 00
Iron pipey [or-hot WAtET: cuwses s vos s smme 5555 55 8 5 5 ¢ woms 5 e wawess 53 € 2,400 00

152,430 00
Add 10 per cent. for contingencies .. ...... ... oot il 15,243 00

167.673 00

It will be noticed that my estimate of the total cost of covering the whole distance
with iron beams and short brick arches, resting on the parallel walls, is $§60,908.

Suppose, instead of this method, we cover the space between the parallel walls
with a“flat arch of masonry. The rise of this should not be less than 2 feet. Its
thickness, if made of cut granite, should be at least 20 inches, and if of bricks, 30
inches.  With the first material we would have about 4,000 cubic yards of masonry;
with the second, 6,000; the cost of which in either case would be about $80,000, a
sum greatly in excess of the one just mentioned.

In addition, in order to withstand the thrust of the low flat arches, the thickness of
the parallel walls, which are 3 feet, would have to be increased to probably 5 or 6
feet. Without carrying the estimate of the cost of the improvement by this method
farther, it is readily seen that it will be vastly in excess of that by either of the other
two.

From this comparison of rough estimates, it appears that the improvement can be
effected by the method proposed at a much less expense than by either of the others.
Aside from the question of expense, there are other points in its favor which will
readily occur to you. A principal merit is that the work can be suspended at almost
any stage of its progress without material detriment to that already completed, a de-
sideratum of great importance where funds for carrying on an improvement are avail-
able only in periodic installments.

Very respectfully, your obedient servant,
THOS. H. HANDBURY,
Captain, Corpsof Engineers, U.S. 4.

The SECRETARY OF THE INTERIOR,
IWashington, D. C.
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No. 2.

Articles of agreement entered into thiseighth day of May, eighteen hundred and eighty
three (1883), between Henry M. Teller, Secretary of the Interior, of the first part, and
George H. Bardwell, of the city of Washington, District of Columbia, of the second
part:

This agreement witnesseth, that, in conformity with the proposal and specifications
hereunto attached and which form a part of this contract, the said Henry M. Teller,
for and in behalf of the United States of America, and the said George H. Bardwell,
for himself, his heirs, executors, and administrators, have mutually agreed and by
these presents do mutually covenant and agree to and with each other asfollows, viz:

That the said party of the second part has agreed and by these presents doth agree
with the said party of the first part, for the consideration hereinafter mentioned and -
contained, and under the penalty expressed in a bond bearing even date herewith, to
furnish and deliver the materials and perform the work required in the improvement
of Hot Springs Creek at the Government reservation at Hot Springs, Garland County,
Arkansas, asset forth in the specifications hereinbefore mentioned. And that the party
of the first part shall pay to the party of the second part, for such material and labor,
at the following rates, namely :

For excavation of rock in place, one dollar and fifty-four cents ($1.54) per cubic
yard.

For excavation of earth and loose rock, thirty-four (34) cents per cubic yard.

For granite masonry, eighteen dollars and forty-five cents ($18.45) per cubic yard.

For concrete, five dollars and seventy-four cents ($3.74) per cubic yard.

For sewer pipe, 12-inch, vitritied earthenware, forty (40) cents per lineal foot, laid.

The following alterations. additions, and erasures, made in red ink upon the face

For G-inch iron pipe, ninety-four (94) cents per lineal foot, laid.
of the specitications hereto attached, are to be read and considered as a part of the
same; after the last word (foot) of paragraph numbered three (3) of the specitications,
the words ‘‘this bed must be smooth and frce from projections” to. be added. After
the word walls, in the first line of paragraph four (4) the words * to be a granite fac-
ing backed with concrete,” to be inserted. After the word *‘ courses,” where it first
occurs in line three of paragraph four (4) the words ‘“ not less than one foot wide,” to
be inserted. The word “end” in line five, and the word ‘“level” in line six, of par-
agraph four (4) to be erased. And after the last word (inch) of said paragraph (four)
the words “the horizontal joints and top of the wall, when tinished, to conform to the
grades given above tor the bed of the stream. All stones must be laid on their quarry
bed.” In paragraph seven the word ¢ well” to be inserted after the word ¢ circular”
in line three, and after the last word (away) of said paragraph (7) the words ‘‘all
sewegpipcs to be true and straight, without cracks, and free from any defects what-
ever.

If the party of the second part shall, by freshets or other force or violence of the
elements, and by no fault of his own, be prevented from either commencing or com-
pleting the work at the time agreed upon in the contract, such additional time may
in writing be allowed him for such commencement or completion as, in the judgment
of the party of the first part or his successor, shall be just and reasonable ; but such
allowance and extension shall in no manner affect the rights or obligations of the
parties under this contract, but the same shall subsist, take effect, and be enforceable
precisely as if the new date of commencement or completion had been the date origi-
nally herein agreed upon.

The Secretary of the Interior shall have and exercise the right to make any change
or modification he may deem advantageous or necessary in the character and quantity
of the work, whether of material or labor, increasing or diminishing the whole cost
of the work. And no claim whatever shall be made against the United States for or
on account of any modification or change in the projected work, either as to material
or labor, as would diminish the cost of the work. Nor shall any claim be made upon
the United States for any extra work or material performed or furnished or alleged to
have been performed or furnished by the party of the second part under or by virtue
of this contract, and not expressly bargained for and specifically included therein, un-
less such extra work or materials shall have been expressly required in writing by
the Secretary of the Interior, and the prices thereof determined in accordance with
the provisions of this contract.

The party of the second part shall be allowed to deposit, and to erect sheds for the
protection of, the material required in the work hereby contracted for upon a portion
of the Government reservation, if any vacant portion thereof be deemed by the Sec-
retary of the Interior available for that purpose, the location to be designated by the
Secretary of the Interior. And the party of the second part hereby agrees to vacate
and to remove from such portion of the reservation as may be assigned to his use for
the purpose above mentioned all material of every description, and all rubbish, &ec.,
resulting from such use, within ten days after the completion of the work, or, if di-
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rected to do so by the Secretary of the Interior, prior to the completion of the work,
within twenty days after the receipt of written notice to that effect. And if the party
of the second part shall fail to remove such material and rubbish as stipulated above,
the Secretary of the Interior may cause the same to be removed, and deduct the ex-
pense thus incurred from any money found to be due to the party of the second part
under this contract.

Neither this contract nor any interest therein shall be transferred by the said
George H. Bardwell to any other party; and any such transfer shall cause the an-
nulment of the contract so far as the United States are concerned. All rights of ac-
tion, however, to recover for any breach of this contract by the said George H. Bard-
well are reserved to the United States.

No member of or delegate to Congress shall be admitted to any share or part of this

‘ contract, or to any benefit which may arise herefrom.
In witness whereof the undersigned have hereunto placed their hands and seals the
day and date above written.
SEAL OF DEPARTMENT H. M. TELLER,
OF THE INTERIOR. § Sccretary of the Interior.
Witness to signature of H. M. Teller—
M. L. JosLyN.

[L.s.] GEORGE H. BARDWELL.

Witness to signature of George H. Bardwell—
Geo. M. LOCKWOOD.

(Executed in triplicate.)
PROPOSALL.

‘WasHINGTON, D. C., April 23, 1883.

SIR: I hereby propose to furnish all necessary materials and labor required in the
improvement of Hot Springs Creek, at the Hot Springs Reservation, Arkansas, and in
a good, firm, and substantial manner, in strict accordance with the printed specilica-
tions furnished by the Department of the Interior, hereto attached, execute the work
therein described at the prices set opposite the following items, respectively, which
will be accepted as payment in full for all work to be done and all material to be fur-
nished in the proper execution of the following:

Excavating rock in place.......oooeeceoei oot per cubic yard.. $1.54
Excavating earth and loose rock ...... ... .. ool do.... 34
GIANITE MABONTY e wsswn nmmmers mmss s smisme s evses won § s S & s s S ms do.... 18.45
CONCPEtO MUABONTY «amnus: s sown s asosn s Sam Ssimmsm e ses5wews do.... 5.74
Sewer pipe, 12-inch, vitrified earthenware.................... per lineal foot.. 40
TEon: PIPe, 0aim0le cun s so somss o sm sass o s s omm s o 5 ammssie s w8 SvbiamEs do.... 94

inclose herewith a bond, with two sureties, in the sum of $5,000, certified as
good and sufficient by the , as a guarantee of good faith, and to cover the cost or
damage to the United States in the event of failure to enter into contract, with
good and sufficient sureties, within ten (10) days after notification of the acceptance
of this proposal.

Very respectfully,

GEO. H. BARDWELL,
Washington, D. C.
To the SECRETARY OF THE INTERIOR,
Washington, D. C.

SPECIFICATIONS FOR WORK TO BE DONE ON THE HOT SPRINGS CREEK, HOT SPRINGS,
ARKANSAS.

1. The work embraced in these specifications is that required in the improvement

tthe Hot Springs Creek, at the Hot Springs Reservation, Garland County, Arkansas.
It comprises the furnishing of all material and labor necessary for the straightening
of said creek, to confine it between parallel walls of masonry and concrete, the con-
struction of such walls and the laying of sewer and water pipes, with necessary con-
nections, along the entire length of the walls.
. 2. The quantities of the several kinds of work and material are estimated as. fol-
CH

Excavation of rock in place. ....o..oooiiiiainiiiiiiiiinnnn. cubic yards.. 3,000
Excavation of earth and loose rock. . ... .. ... coiiiiaaaii i, do.... 6,000
Granite MABONTY .« sm:asmess cumums Soss Fest BEASES SHAE SIS S0 § G856 908s 53 do.... 3,100
CONCTRYG s cvas svss wnes w5 s e a3 585 595 5§35 G 95 46 BEE 5 550 8 98 0 4 04 § 5 4 8 5 F0% do.... 1,900
SeWer PiPeiscsys sumsss sremeems SUSDINEESIEE SHDEDS PEERNA DTS SHEEE 5 lineal feet.. 5,500
Six-InChiITON PIPO! ws s wes smss ses s 5o sen SUEeEs S5 5% 855 668 DEEE 585 5 95 S50 do.... 1,200

The quantities above given are to be considered as approximate only ; the right is
reserved to increase or diminish them as may be necessary, and the whole expenditure
will not exceed $100,000.



GOVERNMENT PROPERTY AT HOT SPRINGS, ARK. 8

3. The excavations for the channel of the creek, for the foundations for walls, and
for the sewer and iron pipes are to be made by the contractor, measurement for the
same, for payment, to be made in excavation only. The surplus earth, rock, and
other material from the excavation to be removed by the contractor and deposited in
such place or places as may be designated by the person charged with the superintend-
ence of the work on behalf of the Government.

From near the head of the gorge to a point opposite the Arlington Hotel the bed of
the stream is to have a fall of one foot to’eighty (1 on 80), and the walls are to be 17
feet apart. From the last mentioned point to the lower line of the reservation the
slope of the bottom is to be one to one hundred and twenty (1 on 120) and the walls
twenty (20) feet apart. From the fuot of each wall to the point midway between
the two the bed falls one foot. This bed must be smooth and free from projectoins.

4. The walls, to be a granite facing backed with concrete, will be three (3) feet
thick and generally eight (3) feet high, but may have to be varied in height in order
to reach bottom rock. In all cases they are to rest upon bed rock. They are to be laid
in sound granite, cut and laid in regular courses not less than one foot wide and backed
with concrete. The courses to be not less than one foot high, to be thoroughly bonded ;
not less than one-third of the stone to be headers, extending through the wall. The
beds are to be dressed throughout, true and free from wind; the end joints to be
squared for at least eight (8) inches from the face; the whole to be set in full beds
of cement mortar ; thickness of joints to be not greater than three-eighths of an inch.
The horizontal joints and top of the wall when finished to conform to the grades given
above for the bed of the stream. All stones must be laid upon their quarry bed.

5. The mortar used in the work to be composed of sand and cement in the propor-
tion of one (1) barrel (of 300 1bs.) of cement and four (4) cubic feet of loose sand,
thoroughly mixed dry, and a sufficient quantity of water afterward added to form a
rather stift paste ; it will be used within one hour after mixing, and not at all if once
set. Sand used will be clean, sharp, free from loam, vegetable matter, or other dirt.
Cement shall be of the best quality, freshly burned, finely ground hydraulic cement,
equal to the best Rosendale cement. Water used shall be fresh and clean, free from
earth; dirt, or sewage. Tight mortar boxes will be provided by the contractor, and
no mortar will be made excepting in such boxes, and in no case upon the ground.

6. Concrete will be composed of mortar and broken stone in the proportion of one
(1) cubic foot of mortar, made as described above, and two and one-half (24) cubic
feet of broken stone. The broken stone to be thoronghly cleaned from dirt and dust
by screening, drenched with water and immediately incorporated with the mortar.
No gravel will be used in the concrete, only angular fragments of stone having rough
faces obtained by fracture and measuring not more than two (2) inches in their larg-
est dimensions. Theconcrete will be rapidly mixed and at once be laid and thoroughly
compacted by ramming until the free mortar appears on the surface.

7. Two lines of sewer pipe are to be laid, one just behind, and about five feet below
the top, of each wall, to extend throughout the whole length of the walls, and to have
a fall essentially the same as the bottom of the creek. The sewer pipe will be of cir-
cular well-vitrified earthenware, twelve inches in diameter; the joints to be properly
fitted with bands or sleeves and wiped and pointed inside and outside with cement
mortar as the pipes are laid. At intervals of about fifty (50) feet of each line of pipe
a VY of six (6) inches diameter shall be inserted and securely closed with approved
vitrified-ware cover or brick laid in cement mortar, as may be requnired. Also venti-
lators shall be inserted in each line of pipe at intervals of about three hundred (300)
feet. These approximate distances between the lateral and surtace connections to be
varied, as may be required by the Secretary of the Interior. The pipes are to be care-
fully laid, the ground beneath them to be well packed to insure that no settling can
take place, and to have above and below them at least 6 inches of clay, free from
stone and well rammed. After the sewer pipe is built or laid they shall be covered,
to the height of the wall, with earth free from stones or other rubbish, well packed
by ramming, in layers not to exceed six (6) inches in thickness. Should there be a
deficiency or proper material for refilling, the contractor will be required to furnish
the same at his own cost, and and all surplus if any, will be hauled away. All sewer
pipes to be true and straght, without cracks and free from any defect whatever.

8. Iron pipes six (6) inches in diameter are to be laid along the foot of the wall
nearest the Hot Springs Mountain in such manner as may be required on the part of
the Government, for the eollection of the water from the springs along the course of
the creek and such as may be developed in the excavations for the work, with such
connections as may be n¢cessary for that purpose, and for the conveyance of the spring-
water to a point behind the wall, to be, designated by the Secretary of the Interior,
the joints of the pipe to be perfectly secure and water-tight.

9. All loss or damage arising out of the nature of the work to be done, or from any
unforeseen or unusual obstructions or difficulties which may be encountered in the
prosecution of the same, or from the action of the elements, will be sustained by the
contractors, who will be required, without cost to the Government, to remove from
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the vicinity of the work all surplus material, earth, rubbish, &c., immediately after
the completion of the work.

10. The work must be commenced within twenty days and completed within one
hundred and eighty days after the execution of the contract. Failure to commence
the work within the time specified, or to prosecute it thereafter in a satisfactory man-
ner, and at a rate of progress necessary for its entire completion within the limits of
time fixed by the contract, will be authority for the Secretary of the Interior to sus-
pend the contractor for the work and employ other parties to complete it. All money
due the contractor at the date of suspension will be retained until the work is com-
pleted, and be applied to the payment of any increased cost thereof, and any excess
of cost over and above the amount so retained will be charged against the contractor
and sureties, who will each and severally be held liable therefor.

11. The contractor must be prepared to do any extra work or furnish any extra
materials that may be ordered by the Secretary of the Interior arising out of any mod-
ification in the plans or details that may appear necessary, and for such extra work
and materials he will be paid at the contract rates for work of a similar character;
or if the extra work or material should be of a class for which no rate is fixed by the
contract, a fair price to be paid will be determined by the Secretary of the Interior.
But no payment will be made for extra work or materials unless authorized in writing
by the Secretary of the Interior.

12. An inspector or superintendent will be appointed on behalf of the Government,
who will give the lines and grades of the work, and no work will be commenced until
these are established. It shall also be his duty to point out to the contractor any neg-
lect or disregard of the specitications of the contract. The contractor will be held
responsible for the faithful execution of the contract, and upon all questions concern-
ing the execution of the work in accordance with the specifications and measurements
thereof the decision of the Secretary of Interior shall be final. All materials fur-
nished and all work done shall be subject to rigid inspection, and such as, in the
opinion of the Secretary of the Interior, shall not be in accordance with the specifi-
cations shall be immediately removed, and other materials furnished and work done
that will be in accordance therewith. The contractor shall furnish the inspector
with proper means and facilities for weighing the cement in barrels, the barrels after
being emptied, and for measuring the sand and broken stone.

13. Payments on account of the contract will be made monthly as the work shall
have Leen done and accepted by the Secretary of the Interior, the amounts of the
payments to be in proportion to the extent of the work accepted, reserving ten (10)
per cent. from each payment until the whole work shall have been accepted, when
full payment will be made. And when the amount found to be due the contractor,
including the reserved percentage, shall reach sixty thousand dollars (§60,000) the
Secretary of the Interior may, at his option, by notice given in writing at least
twenty days in advance to the contractor, direct the suspension or discontinuance of
all work under the contract, either for a stated period or indefinitely, as may be des-
ignated in the notice. And upon the giving of such notice all liability on the part
of the United States under the contract shall cease, except for the payment for so
much of the work as shall have been previously performed by the contractor to the
satisfaction of the Secretary of the Interior. But no claim shall be made upon the
United States for extra compensation or damages for or on account of such suspen-
sion or discontinuance.

No. 3.

Hot SPRINGS, ARK., March 29, 1833.

DrARr SIR: I see by the papers that some question has arisen as to the manner in
which Hot Springs Creek 1s to be walled and covered under the contract recently
made, and I venture in that connection to make a few suggestions, based on my own
observation.

That part of the stream which is to be thus improved is a little more than a halt' a
mile in length, and runs along what is known as Central avenue, through the prin-
cipal bathing part of the town. I understand the engineers insist that the walls for
the sides of this stream shall be constructed of granite with a finished face. The
nearest granite to this place is 13 miles distant, and the cost of transportation very
heavy. On the other hand there is a superabundance of very hard and enduring stone
which can be taken out of the mountains along the creek and literally rolled into it.
This stone, in my judgment, is even more durable than granite in water, and while it
will not take a finish like granite, I am at a loss to conceive what objection that can
be to a wall whieh is never to be seen. This stream is simply to become a large cov -
ered sewer-way, and the walls should be durable and strong without any expenditures
on them for the sake of appearance, inasmuch as they are not to appear. The differ-
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ence in expense between granite and the stone here on the ground would be very
great. 1 am informed upon good authority that the difference would suffice to cover
a quarter of a mile of the stream it the local stone here should be used for the walls.
This is a most important consideration, and I beg you to give it your immediate and
earnest attention.

Availing myself of your kind request to write you while here, I may do so again on
some points that have occurred to me. This is destined at no distant day to be the
foremost watering place on the globe, and it is well worthy the liberal aid and intel-
ligent care of the Governinent.

ith the greatest respect, I beg you to believe me always,
Very truly, your obedient servant and friend,
D. W. VOORHEES.

Hon. H. M. TELLER.

No. 4.

HoT SPRINGS, ARK., May 7, 1833.

DEeAR SIr: I am spending three weeks here bathing, and among other things my
attention has been directed to the culvert that is to be built over the creek, which is
now very much in the way, and should be covered. The report is that it is to be
built mostly of dressed granite, which is to be hauled some distance on the railroad,
and is to cost about §20 per cubic yard. If this be so I am satistied that you are not
well informed of the condition of things here. During my business life I have had a
good deal of work done in stone masonry, building retaining walls and other walls,
and I hazard nothing in saying that a wall as good, and as durable, for the proposed
culvert can be built of the stone which is in vast abundance within a hundred feet
of the stream, by the side of the culvert, for one-half the amount which the granite
structure will cost.

The stone above mentioned has something of the appearance of sandstone, but on
close examination it is found that a large proportion of it is a quartz formation. Where
it has been exposed to the weather for an indefinite length of time there is no appa-
rent evidence of decomposition. It is an excellent building stone, and a culvert
properly built of this stone would last a thousand years. In quarrying there are a
great many straight sides to it, so that by properly selecting the stone there is no
difficulty in making the front of the wall straight enongh and smooth enongh for all
practical purposes, with scarcely any dressing. And here let me ask, What necessity
is there for dressed stone of which to construct a wall of this character which is never
to be seen after it is completed, but is to be perpetnally under ground? It seems to
me all that is necessary is solidity and strength, and that can be had abundantly by
using the rock which lies right at the place.

It may not be my business to interfere in this matter, but satisfied that you do not
desire useless extravagance in expending the public money I have ventured to make
such suggestions as strike me to be practical, and such as I amn satisfied will be con-
curred in by every practical common-sense man who knows anything about the sub-
ject and who prefers the useful to the ornamental in a work of this character.

Allow me to add that I am informed these mountain streams, in times of freshet,
sometimes become small rivers, and a culvert that is to convey one of them off should
not be cramped for room.

I am, very truly, &ec.,
JOSEPH L. BROWN.

Hon. H. M. TELLER,

Secretary of the Interior, Washington, D, C.

No. 5.

Hot SPRINGS, ARK., May 26, 1883.

DEAR S1R: I beg to call your attention to the improvement contemplated by the
appropriation to wall in the Hot Springs Creek. Observation while here last year
and on this visit satisfies me that the creek should be laid with stone floor, walled
and arched over, in such way as to be used for part of the street.

I think the appropriation was properly made, and its judicious and economic ex-
penditure would be important, first, to health ; second, to personal safety ; third, to
convenience. There is no reason why the work should be costly.

There are no engineering difficulties whatever, and I believe the stone about here
good enough for the purpose. If there is a good stone floor laid in cement with walls
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sufficiently apart and sufficiently high to pass the volume at high flood, and the walls
connected by arch, all laid in cement, there would be, first, a broadening of the main
street, which is necessary ; second, a splendid sewer ample for the entire village, with
a swift stream of water to keep it clean.

Of course those who want to spend money would want sewerage separate, but there
is no need for it.

In view of the fact that the Government hasreserved the springs and space for bath-
houses, and has appropriated this, as well as $100,000 for an Army and Navy Hos-
pital, I think it would be quite unfortunate it this appropriation for any cause is
suftered to be covered back into the Treasury.

Yours, truly,
S. B. MAXEY.

Hon. HENXRY M. TELLER,
Secretary of the Interior, Washington, D. C.

No. 6.

Hor SPRINGS RESERVATION, OFFICE OF SUPERINTENDENT,
Hot Springs, Ark., August 14, 1883.

SIr: In compliance with your request for suggestions in relation to the work to be
done on the creek, under contract with George H. Bardwell, I desire to submit the
inclosed plan, to be followed in place of that under which the work is now progress-
ing.

The claim for preference for this plan is based on the ground of cheapness of con-
struction and greater durability. The plan under which we are working calls for a
concrete wall, with a dressed stone face, 3 feet in width and 8 feet in height. This
is to all intents a retaining wall, and, if sufficient at the base, has double the quan-
tity of material required at the top. It is to be covered in with a series of trans-
verse flat brick arches, resting on iron girders, similar to those used in floors of our

ublic buildings. The use of iron is sometimes advisable in a structure where it can

e kept dry, but not in this case, where it is constantly exposed to dampness from the
earth above, and from the vapors of the waterin the creck, which must result in rapid
oxidation of the metal, and consequently in its early failure, which will carry with
it the destruction of the covering and necessarily of the road-bed above. This must
occur at a comparatively early day, even if the side walls prove to be equal to the
lateral pressure they will be called on to resist.

The cost of the covering, which is not provided for in the present contract, is esti-
mated to be not less than $60,000,000, and the conclusion of this contract without the
covering adds but little to the improving of the creek, as the street cannot be graded
nor the front of the reservation improved until this is done.

The plan snbmitted herewith calls for a wall 5 feet thick at the base and 5 feet high
to the beginning of the arch, where it is 3 feet thick. The two walls to be joined By
an arch 18 inches thick at the crown, and thickening towards the springs, as showu
in the plan of the cross-section. The stones at the springs—*‘the skew-backs”—will
be in one block, cut to the shape shown in the plan. All the other masonry, includ-
ing the arch, to be of range rubble-work, laid in cement. It is clear that the side-
walks will be far stronger as retaining walls than those of the present plan. The
arch has ample strength to resist any pressure that can come upon it, and being of
stone is practically indestructible.

The material for this work lies on either side of the creek, the nearest not 100 feet
distant from it. It is of the best quality for durability, and can be had in any quan-
tity, and of any dimensions that may be needed. I forward by express this day sam-
ples of the stone for your examination. That marked A and B isintended for rubble
work. That marked C for the dressed skew-backs.

The area of this cross-section is 180 square feet, very nearly 20 feet more than the
present plan. The entire height is 114 feet, 20 inches more than that of the present
plan. This may require a slight increase in excavation. The sewer and water pipes
to remain as at present planned.

The relative cost of the work under the two plans is as follows:

Present plan, as per contract, walls. ... ... ... i, $68, 101
Covering, brick and iron, estimated ... ...... ... ...iiiiiiiaaaa... 60,000

10T 1 AR £22- K (1) 1
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By plan inclosed, which includes concrete base for bed of creek, the cost is as
follows:

950 cubic yards dressed stone, at $18.45 per yard ..oe.cocooiiaiooooo. . $17,527 50
6,412 cubie yards range rubble, at §9 per yard ... ...l 57,708 00
1,161 cubic yards concrete, at $§5.74 per yard.... ..o oo Lllil 6,327 45

Total walls and covering complete ............................... 81,562 95
Difference in favor of inclosed plan ........ ... 46, 538 05

No account is made of sewerage, water pipes, or contingencies, as they are the same
in either case.

I think the contractor will be glad to make the changes recommended in this plan
and carry it out at the prices given. Contractors here would be glad to do it.

Mr. Smithmeyer, architect of the Army and Navy Hospital, is here, and to him I
am indebted for valuable suggestions relating to the reservation. He is acquainted
with the details of this plan, and at my request has consented to visit the Depart-
ment and explain whatever this letter fails to cover.

Respectfully submitted. - )

SAMUEL HAMBLEN,
Superintendent and Engincer in charge of Hot Springs Creek Improvement.
Hon. M. L. JosLYN,
Acting Secretary of the Interior, IVashington, D. C.

No. 7.
WASHINGTON, D. C., dugust 30, 1883.

Sir: In compliance with your request I have examined the two plans and specifi~
cations which were submitted to the Secretary of the Interior, for the contemplated
work on the Hot Springs Creek, at Hot Springs, Ark., and I herewith submit the fol-
lowing report as the result of mny examination.

I have first examined the one proposed by Capt. Thomas IH. Handbury, Corps of
Engineers, United States Army.

This plan contemplates the erection of two¢‘ parallel masonry walls,” which are to be
8 feet high and 17 feet apart at the upper portion of the creek, and 20 feet at the
lower; otherwise the conditions are thesame. These parallel walls are contemplated
to be 3 feet thick, built of granite, cut and laid in conrses, and backed with concrete.
The open space between these two parallel walls is to be spanned with a series of
wrought-iron, light 15-inch I beams of 50 pounds per foot (for the 17-feet span), and of
65 pounds per foot for the 20-feet span.  These beams are to be spaced at intervals of
6 feet, and the filling in of these intervals between the beams is to be done with
13-inch thick brick-arches, with a rise of 8 inches, thus:

7 0 0 77 7 G ]
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Scale-}; "to the faat.

According to Cooper, Hewitt & Co.’s book (1832), page 33, the ‘“ limit of elasticity
of iron beams is from 2.7 to 4.2 of the safe load given in their tables.
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A 15-inch beam (light), 50 pounds per foot, 17-feet span, will, according to their
schedule (p. 7), carry safely—
15.78 tons.
2.7 tons limit of elasticity.

11. 046
31. 56

42. 606 tons.

Therefore 42.6 tons represent the maximum weight which may be put upon a 15-
inch light beam 17-feet span, or, in other words, under this load the beam would be
permanently disabled.

The beams in question are calculated to carry a brick arch 6 by 17 feet by 12 inches,
or 102 cubic feet each, which, with 112 pounds per foot, makes—

112
102

224
112

) 11, 424 pounds, or 5.7 tons.

This permanent load of 5.7 tons deducted from 42.6 tons leaves 36.9 tons, or 37 tons,
which is the load at the weight of which the beams would be disabled ; this divided
by 6, the distance between the beams, leaves 6.37 tons, or 6} tons per lineal foot of
sewer.

Six and one-sixth tons is equal to 12,400 pounds; divide this by 17 feet, the span:
N 17)12400(730 pounds.

119

50
51

Seven hundred and thirty pounds is the weight they can carry per square foot.
Earth may be assnmed at about 100 pounds per cubic foot, 4 feet of earth filling=400
pounds.

730 pounds per cubic foot of weight.
400 pounds of earth.

Leaves 330 pounds of resistance per square foot.

This weight would disable the beams.

The plan submitted by Samuel Hamblen, esq., superintendent and engineer in
charge of Hot Springs improvements, proposes the construction of a stone arch, which
on examining I find to be very well proportioned and perfectly well buttressed, so
that it could only yield to the crushing of the masonry comprising the same.

Of the stones contemplated by him to be used in this work, and of which samples
are in your office, I can say (from my own observation) that there seems to be an
abundance of them, and that they are very handy to the work, and that those I saw
were equal to granite, marble, or the hardest sandstones.

According to Professor Rankine, Civil Engineering Appendix, p. 769, this kind of
stone can be crushed by 5,500 pounds of pressure per square inch. Rubble masonry,
feur-tenths of cut-stone.

The arch in question is 18 inches thick in its weakest section, therefore for 12 inches
of width

18
12

36
18
216=216 square inches.
Now 55_(1].0_‘! =2200= to crushing weight of masonry, comprising arch, per square inch.

216
2200
43200
432

475200 2000)475200(237 tons.
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From Frautnine’s Civ. Eng. Pocket Book, 1882, ¢ Force in rigid bodies,” I deduce:
Centre of gravity of load + welght

7 |
174 @ Contre of gravily of Arch
(] ;2 without lopa.
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The load W necessary to crush the key-stone of the arch (see figure) is found by al-
lowing the horizontal press:ire P to become a maximum, or equal to 237 tous for the
cross-section in example, 18 inches high by 12 inches wide. o

The conditions of equilibrium are that the weight of arch, plus load W, multiplied
by its lever from center of gravity to fulecrnm [ is equal to the pressure P multiplied
by its lever h.

Hence we have—

WX =P Xxh, or WX5H*=R37X%5.75.
237X5.75
W= »~73~77'=272 tons, over 10 feet equally divided.

Or 27.2 tons per running square foot equal a maximum load.

From the foregoing it must be obvious that this plan, which contemplates a rubble-
stone wall of 5 feet height and 5 feet thickness at the bottom and 3 feet at the top

P e e s e e s B s e < e
*The lever ! will always be somewhat smaller than 5 feet, as the arch increases in weight toward
the abutment; here the most unfavorable case is chosen.
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(thus tapering), with heavy footing underneath, and which provides a cnt-stone skew-
back of 3 feet, butting against the spring of the stone arch of 2 feet 9 inches thick-
ness, is preferable to the plan which contemplates a 3-feet cut-stone wall of equal
thickness ot the top and bottom and of 8 feet height; and that a stone arch of 2 feet 9
inches thickness at the spring aud 18 inches thickness at the key is much preferable
to a 15-inch iron beam placed 6 feet apart and filled in between the spaces with 13-
inch brick arches, especially if the stone arch represents a crushing resistance of
27.2 tons, or 54,400 pounds to the lineal square foot, while the crushing resistance of
the iron and brick construction plan is only 330 pounds to the lineal square foot, 165th
the strength of stone. And when itis further considered that the stone arch is much
more durable and cheaper, and that its capacity for passing water is 180 square feet,
while the other plan affords a capacity of only 144 square feet, there secms to be no
room for any argument left in favor of the iron and brick plan.

Very respectfully, yours,
J. L. SMITHMEYER, Architect.
Hon. M. L. JOSLYN,
Acting Secretary of the Interior.

In regard to the cost of rubble-stone work, such as Mr. Hamblen’s plan (no doubt)
contemplates, I feel scarcely competent to give an opinion, as I paid little attention
to this matter when at Hot Springs; but judging from the cost of quarrying similar
stone in other localities, and also from the cost of labor, as well as the cost of other
building materials which necessarily enter into this work, such as cement, sand, &c.,
I should consider $10 a yard a fair price for the work, including the skew-backs and
ring-stones of the fronts of this sewer, which are calculated to be dressed stones.

J. L. SMITHMEYER, Architect.

No. 8.

DEPARTMENT OF THE INTERIOR,
Washington, September 1, 1883.

Sir: The Department deems it for the public interests to change the plan for the
improvement ot Hot Springs Creek, at the Hot Springs Reservation, in Arkansas,
under your centract of the 8th of May last, and to cover the creek with an arch of
range rubble masonry of stone, of the quality found upon the reservation, according
to the plan set forth in the letter of the superintendent of the reservation, dated Au-
gust 14, 1883, and the accompanying drawings, which are herewith submitted, the
walls to be 5 feet thick at the base and 5 feet high to the beginning of the arch, where
it is to be 3 feet thick, the walls to be joined by an arch 18 inches thick at the crown
and thickening toward the springs, as shown in the plan of the cross-section which is
herewith submitted. The stones at the springs—the skew-backs—will be in one bloclk,
cut as shown in the plan. All the other masonry, including the arch, to be of range
rubble-work, laid in cement, the quality of the stone for the rubble-work and the
dressed skewbacks to be subject to the approval of the superintendent appointed by
the Department.

You will please submit a proposal for doing the work upon this plan, and of these
materials. It is estimated that about 7,362 cubic yards of masonry will be required.

Very respectfull
e % M. L. JOSLYN,
Acting Secretary.
GEORGE H. BARDWELL, Esq.,
Washington, D. C.

No. 9.

WASHINGTON, D. C., September 1, 1883,

Sir: I hereby propose to do the work of walling and arching the Hot. Springs Creek,
at Hot Springs, Ark., with rubble masonry, as per plans and drawings of work set
forth in accompanying letter of superintendent and engineer of said reservation,
dated August 14, 1833, from foundation to keystone of arch, complete, for the price
and sum of $10.50 per cubic yard.

Very respectfully,
GEORGE. H. BARDWELL.

Witnesses :

GEORGE EWING.
L. C. CREASER.

Hon. M. L. JOSLYN, R
Acting Secretary of the Interior, Washington, D. C.
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No. 10.

DEPARTMENT OF THE INTERIOR,
Washington, September 1, 1883.

SIR: Your proposal of this date to do the work upon the improvement of the Hot
Springs Creek, in Garland County, Arkansas, according to the plans and specifications
contained in the letter of Samuel Hamblen, esq., superintendent of the Hot Springs
Reservation, dated August 14, 1883, at the rate of $10.50 per cubic yard, is accepted,
and the original contract is modified accordingly.

Very respectfully,
M. L. JOSLYN,
Acting Secretary.
GEORGE H. BARDWELL, Esq.,
Washington, D. C.

No. 104.

[Telegram.]
DEPARTMENT OF THE INTERIOR,
Washington, September 1, 1883.
SAMUEL HAMBLEN, Esq.,
Superintendent of the Hot Springs Reservation, Hot Springs, Ark. :
Your plan for improvement of the creek is adopted. The change will be made from
Monday, the 3d instant.
M. L. JOSLYN,

Acting Secretary.

No. 11.

DEPARTMENT OF THE INTERIOR,
Washington, September 4, 1883.
Sir: In view of the facts stated by you in your letter of the 14th ultimo, and in
other communications from various sources upon the same subject, the Department
has concluded to change the plan and the materials for covering Hot Springs Creek.
The plan suggested in your said letter of the 14th ultimo has been adopted by the
Department, and the work will proceed upon that plan from the 3d instant, as stated
in my telegram to you of the 1st instant. Mr. Bardwell has agreed to do the work,
with stone to be found on the sides of the creek, at the rate of §10.50 per cubic yard,
and his proposal has been accepted. Copies of the letters between the Department
and Mr. Bardwell upon the subject are herewith inclosed for your information.

Very respectfully,
M. L. JOSLYN,
Acting Secretary.
The SUPERINTENDENT OF THE HOT SPRINGS RESERVATION,
Hot Springs, Ark.

No. 12.

HoT SPRINGS RESERVATION,
OFFICE OF SUPERINTENDENT,
Hot Springs, Ark., October 19, 1883.

Sir: I have the honor to report that the work for the improvement of the Hot
Springs Creek is now sufficiently advanced to call for provisions for conducting away
the hot water now running to waste, and securing it.

By the plan under which the work was commenced a 6-inch pipe was provided,
This pipe, in my judgment, will not prove sufficient for the purpose, as some single
springs are nearly equal to its capacity, and a very large quantity of water will be de-
veloped as the work progressed.

I recommend, therefore, that a 12-inch pipe be substituted for the one provided for
in the contract, and that the necessary arrangements be made with the contractor to
insure the change.

Very respectfully,
SAMUEL HAMBLEN,
Engineer in Charge.
Hon. H. M. TELLER,
Secretary of the Interior, Washington. D. C.

H. Mis, 58——2
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No. 13.

DEPARTMENT OF THE INTERIOR,
Washington, November 16, 1883.

SIr: You are hereby informed that in accordance with the authority reserved to
the Secretary of the Interior in the contract made with you on 8th of May, 1883, for
the improvement of Hot Springs Creek, at the Hot Springs Reservation, Arkansas, to
make any change or modification deemed advantageous or necessary in the character
or quantity of the material or labor contemplated therein, it has been determined not
to require the furnishing and laying of the earthen sewer pipe and connections as pro-
vided in said contract.

The superintendent and engineer in charge of the work have reported it would seem
desirable that the iron pipe for the collection and conveyance of the hot water from
springs found along the course of the work should be of larger size than 6 inches, as
required by the contract. You will please submit to the Department, as soon as
practicable, a statement of the prices per lineal foot, at which you will furnish (and
lay in accordance with the contract) extra-heavy cast iron soil pipe 10-inch or 12-inch,
or wrought-iron pipe of the same dimensions (10 or 12 inch), in lieu of the 6-inch pipe.

Very respectfully,
H. M. TELLER,
Secretary.
GEORGE H. BARDWELL, Esq.,
Washington, D. C.

No. 14.

WasHINGTON, D. C., November 19, 1883.
To the SECRETARY OF THE INTERIOR:

I acknowledge the receipt of your letier of 16th instant, advising modification and
change of material of contract of 8th of May last forimprovement of Hot Springs Creek,
at Hot Springs Reservation, Arkansas, and have to reply that I shall be prepared to
furnish and lay, in accordance with the modifications of contract, and the require-
ments of the Department, the extra heavy cast-iron soil pipe, or the wrought-iron pipe,
at prices as follows:

Extra heavy cast-iron pipe of 10 inches diameter, at $1.80 per lineal foot,

Extra heavy cast-iron pipe of 12 inches dmmeter. at $2.30 per lineal foot.

Extra heavy wrought-iron pipe of 10 inches diameter, at $2.50 per lineal foot.

Extra heavy \vrought-iron pipe of 12 inches diameter, at $3 per lineal foot.

Or I will furnish and lay such as shall be officially designated at the cost of pipe at
the works and 10 per cent. additional.

I am, very respectfully, your obedient servant,
GEORGE H. BARDWELL,
Contractor.

No. 15.

DEPARTMENT OF THE INTERIOR,
Washington, November 20, 1883.

SIR: Your letter of the 19th instant has been received, in reply to a letter of this
Department, dated the 16th instant, requesting you to state at what price you wil
furnish and lay, in accordance with the specifications of your contract of the 8th ol
May, 1883, for work in the improvement of Hot Springs Creek, Arkansas, iron pipe of
the dimensions stated in said letter, in lieu of the 6-inch iron pipe specified in thef
contract.

Your proposition to furnish and lay extra heavy cast-iron pipe of 12 inches diameter
at the price of §2.30 per lineal foot, is hereby accepted, and the contract meodified
accordingly.

The Department is informed by the superintendent and engineer in charge, that
the work has reached a point requiring that the iron pipe should be furnished and
laid at the earliest practicable date.

Very respectfully,
H. M. TELLER,
Secretary.
GEORGE H. BARDWELL. E«q.,
Washington, D. C
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No. 16.

WASHINGTON, D. C., November 21, 1883.
To the SECRETARY OF THE INTERIOR:

I hereby acknowledge the receipt of the Department letter of 20th November in-
stant, accepting the proposal of my letter in reply of the 19th instant to furnish and
lay extra heavy cast-iron pipe of 12 inches diameter, at the price of $2.30 per lineal
foot, in lieu of the 6-inch iron pipe specified in my contract of the B8th of May last,
for the improvement of Hot Springs Creek arch, and agree to execute the contract as
modified at the earliest practicable date by laying the pipe.

(Dispatched in duplicate.)

GEORGE H. BARDWELL,
Contractor.

No. 16}.

‘WASHINGTON, D. C., December 17, 1883.
I'have the honor herewith to respectfully request that a price per yard be set for
filling and covering of the arch over the Hot Springs Creek, on reservation at Hot
Sprmgs Garland County, Arkansas. No price having been arranged for such work
between the Department and myself, in original specifications, the progress of the
work at this date requires an early understanding on point mentioned.
Very respectfully,
GEORGE H. BARDWELL,
Contractor.
Hon. H. M. TELLER,
Secretary of the Interior, Washington, D. C.

No. 17.

DEPARTMENT OF THE INTERIOR,
Washington, January 5, 1834.

SIR : Referring to your letter of the 29th ultimo, requesting that a price be fixed for
covering and filling in the arch over the Hot Springs Creek, for which work no price
is named in your contract with this Department, I have to request that you will state
the lowest price, per cubic yard, at which you will do this work.

It will be required that the side filling be well packed with rock or gravel, and the
arch covered to a depth of not less than 8 inches with clay or loam, free from stone and
finished with a superstratum of gravel, the entire covering to be not less than 18 inches
in thickness at the crown of the arch, and at all points to correspond to the grade of the
street or the reservation front throun'h which the work extends; the surface to be fin-
ished with material suitable to form a good road bed.

Very respectfully,
H. M. TELLER,
Secretary.
GEORGE H. BARDWELL, Esq.,
Washington, D. C.

No. 174.

DEPARTMENT OF THE INTERIOR,
Washington, January 11, 1884.
Sir: The appropriation available for payment for work under your contract for the
improvement of the Hot Springs Creek will be exhausted upon the payment of the
amount due for work done in December, as per estimates of Superintendent Hamblen,
Jjust received.
I hereby notify you, as provided in the contract, to discontinue, until further notice,
all work under said contract.
Very respectfully,
H. M. TELLER,
Secretary.
GEORGE H, BARDWELL, Esq.,
Washington, D. C.
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No. 18.

WASHINGTON, D. C., January 18, 1884.
DEAR SIkR: Your communication of January 5th in reference to filling in the arch
over Hot Springs Creek received. In reply I would state that I will do all the work
for the sum of 44 cents per cubic yard—rock and earth included, or for the sum of 24
cents per cubic yard for earth, and 84 cents per cubic yard for rock filling, all to be

done as per specifications. 5
Very respectfully,
GEO. H. BARDWELL,

Per WALTON.
Hon. H. M. TELLER,

Secretary of the Interior.

TESTIMONY.

HoTt SPRINGS, ARK., ,
March 17, 1884—3 o’clock p. m.
Mr. Casey Young (chairman), Mr. John B. Storm, and Mr. Sereno E. Payne, consti-
tuting the special committee of three directed by resolution of the House of Represent-
atives to investigate matters in respect to the work now being done upon the Hot
Springs, Creek, &c., met at the above place and time for the purpose of proceeding
with the investigation referred to.

The CHAIRMAN. The committee is ready to examine any witnesses that may be pres-
ent in response to the notifications of the committee.

E. H. JouNsoN, being duly sworn, was examined as follows :

By the CHAIRMAN :

Question. Mr. Johnson, we are here under this resolution :

“‘ Be it resolved by the House of Representatives, That a special committee of three mem-
bers, to be appointed by the Speaker, be directed to proceed to the town of Hot Springs,
in the State of Arkansas, and make investigation in respect to the work now being
done upon the Hot Springs Creek, on the Government reservation at that place,” &ec.

Now, of course, we do not know what particular part of this investigation you are
acquainted with, and you will save us the trouble of asking many questions if you
will indicate what particular branch of this subject you are familiar with. I will first
ask you what is your profession 7—Answer. I have spent probably eight or ten years
of my life in civil engineering. I have been for the last seven or eingt years in the
book and stationery business. I was connected with the surveys and also with the
construction department of the Saint Louis, Iron Mountain and Southern Railroad,
and on the Little Rock and Fort Smith Railway. I was employed as an engineer by
the Hot Springs Commission, and assisted in compiling the maps, &c., of that Com-
mission.

Q. How long have you resided here in Hot Springs?—A. Nearly seven years.

Q. Are you acquainted with the work being done under the direction of the Gov-
ernment in the walling and arching of Hot Springs Creek ?—A. I have noticed that
work as it progressed tfrom day to day.

Q. Are you acquainted with the plan and specifications after which it is con-
structed 7—A. I have looked over the plans and specifications; yes, sir.

Q. Well, do you think they are proper ones for work of that character—a proper
method of improving that creek ?—A. I am satisfied that the work is not* done as it
should be done.

Q. Well, I ask as to the plan of the work. Is it a proper plan for a work of that
character ?—A. The plan submitted by Mr. J. L. Smithmeyer I consider the proper
and best plan that could be adopted ; but this present plan varies a little from that
in not being as large and not being as well coustructed.

Q. Well, what have you to say as to the plan itself, admitting the construction to
be proper ?—A. So far as the plan itself is concerned, I think it is sufficiently strong,
although I am inclined to think that the opening is rather small.

Q. You think the plan a proper one, then ?—A. Yes, sir.

Q. Have you noticed the work in regard to material used and the manner of con-
struction ?—A. Well, so far as the rock itself is concerned, the material of which it
is made, I could not find fault; but it comes out in such irregular and poor shape that
it is impossible to do with it a good and substantial class of work. It is a class of
work which if done on the roads I have been connected with, on the Saint Louis, Iron
Mountain and Southern, and the Little Rock and Fort Smith Railways, it would be
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called second class, with this exception, that we used lime instead of cement on the
masonry work. Of course there are many different grades of masonry. That which
would be called first-class masonry in one kind of work would be probably no better
than what we call third-class on other kinds of work.

Q. Now, the first material used was a blue-colored stone, having the appearance of
granite. Do you regard that as good material for that class of work ?—A. Yes, sir;
I consider that tirst class.

Q. Afterwards a change was made and a different material used. Do you regard
this stone which was substituted for the blue granite a durable stone ?—A. I do not
consider it as durable as the granite.

Q. And the objection you tind is that good work cannot be done with this stone
which was substituted for the first stone, because of the irregular shapes in ywhich it
comes out of the quarry ?—A. Yes, sir; and the material the\' use for mortar is very
little better than loam, and certainly unfit for any kind of masonry that is oxpected
to stand for any ]ength of time.

Q. Well, outside of that defect, is there any other objection to the work that you
know of 7—A. Well, I have never seen a piece of work of this character that was con-
sidered good at all that was not put down to the solid bed-rock and a clean, good
level bed excavated for it, and the walls put on that. I know a number of places
along there where that has not been done. It may be that it rests on the rock there,
but it is an irregular surface. They should excavate down to a level surface and a
good flat bed-rock foundation secured. The rock should be laid upon that instead of
it being filled in with cement and spawls, and a bed made of that.

Q. Instead of blasting to a level surface they filled in the irregularities with gravel
and cement. Is that what you mean?—A. Yes, sir; and it is certainly the loosest
piece of work I ever saw done by any corporation or government. Now, that work
may last a good many years. You no doubt have seen chimmneys standing on the
prairies after the house had been burned down, and this may stand the same way,
but I do not consider it what might be called a permanent piece of work.

Q. Do you think there is any danger of the arch falling in?—A. Of course, it could
not fall at present. It would be after a length of time that it would fall, through
disintegration, and then piece by piece, and the falling of the arch would probably
not occur for a great many years.

Q. What is the difference in cost of this bluestone and the material at present
used ?—A. I would not be able to jiidge as to the actual value of the stone, but I know
that the same class of work which was done up here on the Little Rock and Fort
Smith Railway, with the exception that we used lime instead of cement, the con-
tractors, Messrs. McCarthy and Johnson, received $5.70 a cubic yard, and it was sub-
let for $4 per cubic yard.

Q. What sort of stone do you say they used ?—A. Well, it was a granite stone.

Q. The same as this ?—A. Well, it was not as dark.

Q. Was it the same quality of stone ?—A. Yes; it was as good a stone. There
might be this said in its favor, that the stone might be a little easier quarried. The
rock found there was perhaps a little more convenient to the work.

Q. You say this work cost $5 and what ?—A. $5.75 per cubic yard.

Q. And that was the contract price for this class of work on the Little Rock and
Fort Smith Railway ?—A. Yes, sir; for that class of work.

Q. What is the price here; did you ever examine to ascertain ¥—A. The contract
price here is $10.50. I do not mean by that that this work might not cost more than
our work up there on the Little Rock and Fort Smith Railway. Prices for work
vary in different localities, owing to convenience or inconvenience of labor and ma-
terial.

Do you know what it costs to transport this granite here?—A. I never ascer-
ta,me(l but I understand very good Stone can be obtained a mile below here.

Q. And the original contract price was $10.50 per cubic yard, was it ?—A. Not
for blue granite; for this work they are doing now.

Q. Well what was the price for this blue-granite work?—A. $18.25 per cubic

yard.

Q. Would that be a fair price for that character of work?—A. Well, I had some of
that same kind of work done under my house, which is as good as that done on the
creek here perhaps, and I used the best quality of sand, and it cost me $6 a yard.

Q. Where did you get the granite from ?—A. I am not speaking in relation to the
ranite. I speak of the work they are now doing. My largest rock I laid for the
oundation.

Q. Well, from where was the material got which was last used on the Hot Springs
improvement ?—A. That was taken from the quarry there about the central part of
the work, opposite the Arlington Hotel, with the exception of the skewbacks. They
are made of different material, which comes from this neighborhood—Dblue granite.

Q. Do you know the cost of trettmtr out this blue granite and transporting it to the
work here ?—A. No, sir; I do not.
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By Mr. STORM :

Q. The bed of this stream, as prepared, is it even, so as to facilitate the flow of
water through the culvert I—A. I understand that was part of the programme. I
never considered that the sewer opening wassufficient to do that. It may be in some
places and not in others. I will tell you why: Right in front of the opera house, I
believe, is the lowest place. The dotted line [referring tu a sketch in witness’s mem-
oranda book ] shows the bed of the creek near the opera house, and is intended to give
the capacity of the opening at its minimum, which is practically the maximum ca-
pacity that it is able to discharge. They cannot excavate now, from the fact that
the walls have been laid. .

Q. But before the walls were laid, could not it have been made of sufficient capac-
ity 7—A. Yes; it would then have been done, but they do not intend to do that now,
or they would not have laid these walls. At this point I have referred to, the culvert
is not capable of discharging as much as at other portions of the culvert.

Q. But water passes through the smallest places in the culvert, does it not I—A.
Yes, sir; and they have not given as large an opening there at the opera house as they
have in other portions of culvert.

Q. Then the bed at that place is not excavated as much as it ought to have been —
A. No, sir; I should have endeavored to make the capacity the same all the way
through. .

Q. Can you describle the character of the rock being used here—which isnow being
taken out of the quarry near the works—what kind of rock would you call it ?—
A. I call it a granite rock.

Q. That which they are using now ?—A. Yes, sir; granite quartz.

Q. What is the difference in the rock formerly used, in its appearauce, and this
rock being used now on this improvement?—A. The difference is in the shape in
which it is gotten out. The rock that they are getting out and using now is taken
out in all sorts of shapes, and thrown in the work there, you might say, almost in-
discriminately.

Q. But the blue granite was quarried in regular blocks, was it not?—A. Yes, sir;
solid pieces, and got out from the solid bed.

Q. But the rock taken out of this cut here near the improvement subdivides, does
it not? Do not these stones have parallel veins running through them, causing them
to break into cuboids in being dressed by a hammer, or from pressure?—A. They do
not break up in any particular shape.

Q. Have not you noticed that the stones in the arch now have iron veins running
straight through them?—A. Yes, sir ; and they look nicely there.

Q. Have you noticed that some have a vein or split right through them ?— A. No,
sir; I have not noticed that.

Q. Well, you would not consider stone like that as good as stone having no veins
or splits in it, would you ?—A. I consider a stone that comes out in layers better than
when it is brittle and breaks into all sorts of shapes.

Q. From where is the sand obtained which is used on this Hot Sp1ings Creek work —
A. Well, I understand that the material they used for mortar is obtained about a half
or a quarter of a mile up Whittingdon avenue.

Q. But you do not think it contains sufficient silicate, as I understand you?—A.
There is no doubt in my mind about that; good sand should be clear and clean, and
free from dirt.

1 (9. Do you know what proportion of sand is mixed with the cement?—A. No, sir;
0 not.

Q. Is there lime used with it ?—A. I do not think so; all I have ever seen is simply
the cement.

Q. You said in the beginning of your examination that you thought the plan should
have been originally on a larger scale; did I undérstand you to make thatstatement ?
—A. I always thought the opening rather smaller than it ought to have been.

Q. I understand you to say that the walls rested on the native rock 7—A. I do not
know about that ; they may have put in a foundation when | was not there; I have
noticed it resting on the bed rock, thongh I never examined the foundation specially.

Q. But, so far as you know, the wall is all built up from the solid rock 7—A. So far
as I know.

Q. Then the walls cannot settle?—A. The walls cannot settle except in this way:
I saw them putting in slate spawls and small stone, and this soft material, in falling
out, will leave the wall so that it is liable to settle and fall.

Q. Is the wall filled at the back, so as to prevent it Iro spreading, if you know —
A. I do not think there is any danger from the pressure of the arch.

Q. But you think that it there is any difficulty it will be in the falling out of the
mortar and spawls, which will weaken the masonry 7—A. Yes, sir; the danger will
be from the mortar and spawls falling in. There is no doubt about that, because this
last freshet washed out a good deal of it.
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By Mr. PAYNE:

Q. Cannot you get plenty of good sand here ?—A. Yes, sir; I got all I wanted when
I was doing work of this kind.

Q. What distance does it have to be brought ?—A. About 6 miles.

Q. What isit worth here?—A. The summerI got it I think I bought it alittle more
reasonably than it could usually be purchased for. I made a contract with a man
whose teams were doing nothing. Some of it I paid $3.50 for.

Q. Was any of that sand used in the construction of this work ?—A. Well, I could
notsay. Idonotthink thatsand wasused. Ifit hasbeenused I have notobserved it.

Q. You said that the ends of the arch looked nicely. Now, what do you mean by
that 7—A. I mean the ends of the arch looked better than almost any cross-seetion
that might be observed. I do not think, though, that it is what it ought to be.

Q. Do you mean that the ends are better than that portion of the arch which is
covered ?—A. Yes, sir.

Q. In what respect?—A. The stone is better shaped.

By the CHAIRMAN:

Q. Another branch of our inquiry is directed to the management of the hot water
privileges, the renting of bath-houses, &c. Can you give the committee any light
upon that subject 7—A. Before we leave this subject of the Hot Springs Creek im-
provement I would state that I should like to have an investigation made in regard
to the quantities of material returned and the estimates of work done.

Q. Do you mean the estimates that have been accepted by the officers of the Gov-
ernment upon which payments have been made 7—A. Yes, sir.

Q. Well, if you know anything about it, state all you know to the committee. We
are here to make a fair and full investigation of these matters.—A. I will say that so
far as the excavation is concerned, I have not anything at all upon which to base any
estimate, except the estimates made by Captain Handbury. His estimates have been
largely exceeded, and the estimates paid for are far in excess of his, although I do
not think the channel of the creek has been changed from what the original plan
called for. I went over and measured up the stone work on the 28th day of January.
I think that was two or three weeks after the work had been ordered to be stopped.
I could not measure correctly, because to measure accurately a man would have to do
it every day as the work progressed. But as near as I could get atit there were about
4,000 cubic yards of masonry. I admit that I made an error ot perhaps 10 per cent.,
but there have been over 5,000 cubic yards returned.

Q. Do you think you made a mistake of as much as a thousand cubic yards?—A. I
do not think I could have.

Q. This measurement you made embraces the walls and arch, does it 7—A. Yes,
sir ; up to the 31st of December there were about tive thousand cubic yards returned,
and I made my measurement a month later. There has been considerable laid since
the 31st of December, and there has been considerable work laid since I made my
measurements. The Secretary’s letter stated that the appropriation had been ex-
ceeded on this last estimate of the 31st of December. As I read the letter of the Sec-
retary of the Interior in this printed report, I see that he ordered the work to be sus-
pended, but it has not been.

By Mr. PAYNE:

Q. At what date did you make your estimate 2—A. I made my measurement on the
28th of Jannary. There is one little piece of work I could not get at, which connects
with the Arlington Hotel. It may be fifty or a hundred cubic yards. I donot know
exactly what the amount is, and will not be positive about that, and I do not give
that as reliable. My estimate, as I have it here in my memoranda book, is as follows:

39.2
1.3
1.3
21.5
21.5
34.8 Area of cross section multiplied by 555 feet, length of arch completed on
or about January 28, 1834, and divided by 27, is equal to cubic yards.... 1,743
SUMMARY.
Cub. yds.
Masonry completed from lower extremity of reservation to. a point beyond
Ozark bath-house. ... ... . . i 552

Masonry completed from near Old Hale bath-house to point where cross-section
Of :aveh ASEAKEN e c 5o mmmcnns o mmime 325888 aniid o = = = bl SEFER: 550 SET e it s FAATE 536
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Cub. yds.

Arch work compleled ... ... ... ..t iiiitciieceee e eceeaaas 1,743
Masonry completed from upper end of finished arch near Beldon block to Rock-
afellow’s bath-house.................. R mmmin simomomssh wos § 8 8 § Sl SRS BETESEE

Masonry completed on Whittington avenue........ceeeveeommaonoaneo. . 121

TOBBL . v womimiois = = = = im rimimim. 518 0 s wim & mimis wBimimn 35,83 FRBERE mibcisn 3.5 3558 § BESETR 3,838

i QI. {)0 you knew how much work has been done since you made your estimate —
. I do not. .

Q. Well, if you know how much work was done when you made your measurement,
you could tell how much has been done since, couldn’t you ?—A. Yes, sir; I could ap-
proximate it.

Q. Did you make any estimate of what proportion of the entire job had been com-
plﬁted when you made your measurement ?—A. No, sir; I did not. I hadn’t any idea
what it was.

By the CHAIRMAN:

Q. How long has it been since that arch was covered 7—A. They covered it all the
time ; they were dumping in dirt every day.

Q. How long since they commenced covering it —A. They commenced covering—
%preslilme,‘l cannot tell positively—I think about the 1st of January; perhaps be-
ore that.

By Mr. STORM :
Q. This year?—A. Yes, sir.

By the CHAIRMAN :

Q. How long was the work suspended under the order of the Secretary t—A. Ishould
judge a couple of weeks.

Q. Was it suspended altogether ?—A. Yes, sir; though they may have done a little
work. I know thataccording to Captain Handbury’s own statement, he contemplated
excavating a foot into the solid rock. The amount of excavation of earth and loose
rock returned is nearly fifteen thousand cubic yards. Captain Handbury’s estimate
for the same work is six thousand cubic yards, although I do not think the channel of
the creek has been changed in any way. The amount of excavation of solid rock re-
turned is 9,300 yards, while Captain Handbury’s estimate is 3,000 yards for the same,
and as I said, Captain Handbury’s estimate contemplated going into the rock a foot,
and, in many cases they have not done that.

Q. And you say that has not been done?—A. I know it has not been done all the
time.

By Mr. STORM:

Q. What is meant by concrete work?—A. The concrete work is the filling.

Q. Do you mean the leveling up to get a good foundation 2—A. That is not the con-
crete work that they contemplated. The concrete work intended was the filling
back of the wall in the original plan, composed of broken stone and cement.

Q. What is your opinion as to the quality of the cement used?—A. I am unable to
say. I never felt able to judge cement without first making a test.

By the CHAIRMAN :

Q: Well, is there a sufficient proportion of cement ; is there too much or too little t—
A. Inever examined that but once or twice, and that was when they were mixing
the mortar up on Lincoln avenue,which was done in such a way that I could scarcely
determine. They would throw in a shovelful of cement and then a lot of sand, and I
could not get at it.

By Mr. STORM :
Q. From your experience as an engineer, what proportion of cement and sand do
you think would make a good mortar or cement —A. good proportion is 1 in 3.
Mr. PAYNE. The proportion specified in those specifications, I believe.
Mr. StorM. I just want his opinion about it, so that we may get it down. I under-
stand him to say one part of cement and two parts of sand.
The WITNESS. Yes, sir.

By the CHAIRMAN:

Q. Do you know whether that proportion has been observed in the prosecution of
this work ¥—A. Well, my opinion is that it was not, although I would not like to
state it positively. At the time I noticed them mixing the mortar they were not us-
ing that proportion. .

By Mr. PAYNE:

Q. In making this measurement, how did you get at it, the work of course being
partially covered ¥—A. The way I arrived at it was simply this. I took a cross-sec-
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tion at the lower part there, and from my observation the walls would not average
more than this cut shows [referring to a diagram in witness’s memoranda book].
The depth of the wall there is about 5 feet, 3 feet at the top and 4 feet 8 inches at
the bottom. The ends of the wall now show very much like that end of the arch [in-
dicating on memoranda book]. I measured the arch in a number of places, and I
found it to be about 18 inches at the crown of the arch and 2 feet at the spring of
the arch.

Q. Isthat the average you used in your estimates?—A. That is the average I used.

By the CHAIRMAN:
Q. Eighteen inches at the crown and 2 feet at the spring?—A. Yes, sir.

By Mr. PAYNE:

Q. And the side walls?—A. I call it 3 feet on top, and the height generally I call 5
feet at least.

By the CHAIRMAN :

Q. Are you accustomed to measuring such work as that, Mr. Johnson?—A. Well,
sir, I had two divisions of road on the Little Rock and Fort Smith Railway to measure,
and I have measured a good deal of work. AsI said before, no man can go over that
work without the assistance of a man who has been engaged on the work and deter-
mine accurately the quantities there. That is an impossibility. The only way I could
measure that masonry is for somebody to uncover and expose it to view. As regards
the excavation, no one in the world could determine that positively, without the figures
of the man who did it.

Q. Have you a copy of the estimates that were sent in ?—A. Yes, sir.

Q. Will you leave them with the committee ?—Yes, sir. ;

Q. Where did you get those estimates ?—A. I wrote for them and had a copy sent,
and I made a copy from that.

Q. Were they sent to you direct from the Interior Department ?—A. Yes, sir. I
think you will find them correct. They are marked ‘“copy,” but I do not suppose
there will be any trouble about establishing their accuracy.

Q. You received them through the mail in response to a letter to the Department,
did you?—A. Yes, sir; and I hand the same to you.

The estimates referred to are as follows :

UNITED STATES ENGINEER’S OFFICE,
Little Rock, Ark., July 5, 1883.

I certify that during the month ending June 30, 1883, the following work was done
and accepted by me, for which payment should be made under the contract for im-
proving the Hot Springs Creek at Hot Springs, Arkansas, entered into on the 8th day
of May, 1883, between the Secretary of the Tnterior and George H. Bardwell, viz:

Excavation ‘‘earth and loose rock,” 2,676 cubic yards.

THOMAS HANDBURY,
Captain, Corps of Engineers, U. 8. A.

(Signed in triplicate.)

DEPARTMENT OF THE INTERIOR, July 9, 1883.

Approved.

H. M. TELLER,
Secretary.

Estimate of work performed and material furnished under contract of George H. Bardwell,
Jor the improvement of the Hot Springs Creek, in Hot Springs, Ark., to July 31, 1883.

. Amount previously certified to be due contractor....................... - $909 84
Less reserved percentage ... ..ooo. oot oioi i aae 90 98
Net amount previously certified.......cooeeimieeniemei i oo, 818 86
Labor performed and material furnished during the month of July:

Excavation of rock in place, 1,018 cubic yards, at $1.54 per cubic yard.... 1,567 72

Excavation of earth and loose rock, 795 cubic yards, at 34 cents per cubic
. 270 30
Total for month .. .. oo .o i it i icecceincmmeaaaaaan 1,838 02
Less reserved percentage .... ......ceeeoeieomiionn cioieniaaaan.. 183 80
Net amount due contractor ... ... oceoi oot iiaeiaaaans 1,654 22

I certify that the above estimate is correct.
SAMUEL HAMBLEN,
Superintendent Hot Springs Reservation and Engineer in Charge of Work.
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Estimate of work performed and material furnished under contract of George H. Bardwell,
Sfor the improvement of the Hot Springs Creek, in Hot Springs, Ark., to August 31, 1883.

Amount previously certified to be due contractor......................... $2,747 86
L888 180T Ved. Percontafh. .o vmmemmamsnmmmessuvsvsnsmesisssss e s 274 78
Net amount previously certified ... ....coceetiiie i aaa ol 2,473 08
Labor performed and material furnished during the month of August:
Excavation of rock in place, 417 cubic yards, at $1.54 per cubic yard...... 642 18
Excavation of earth and loose rock, 2,145 cubic yards, at 34 cents per cubic
. L . 729 64
Granite masonry, 212 cubic yards, at $18.45 per cubic yard................ 3,911 40
Concrete, 92 cubic yards, at $5.74 per cubic yard ... ... ... ... ... .... 528 08
Total for the month ..cecvsssivsmsinssvensavemssemmansas sanssvsss 5,811 30
Less reserved percentage ... .....ccceeioceiecicn e cracccacacaacs 581 13
Net amount due eontractor .. ... scvswssvsmvenmemesvesmasamssnssss 5,230 17

I certify that the above estimate is corrret.
: SAMUEL HAMBLEN,
Superintendent, §c.

Estimate of work performed and material furnished under contract of George H. Bardwell for
the improvement of the Hot Springs Creek, in Hot Springs, Ark., to September 30, 1883.

Amount previously certified to be due contractor.................... ... $8, 559 16
Liegs Teserved POrcentame . sus wows srswss suos sapens Bar ohie S50 SEE5S SE8H 8 855 91
Net amount previously certified ...... ... it iats 7,703 25

Labor performed and material furnished during the month of September :

Excavation of rock in place, 1,586 cubic yards, at $1.54 per cubic yard.... 2,442 44
Excavation of earth and loose rock, 2,172 cubic yards, at 34 cents per cubic

FALA s o rsrsaancsing sspson pRaoss Sotisnssad 8eS8e 585 RidSmsssssesssss 738 48
Granite masonry, 161 cubic yards, at $18.45 per cubic yard............... 2,970 45
Rubble masonry, 381 cubic yards, at $10.50 per cubic yard............... 4,000 50
Concrete, 142 cubic yards, at $5.74 per cubic yard ....................... 815 08

Total for thie MONthi..c: s sesmmsmsssmmmsms peamsmss sy s s msm s smee 10,966 95
Less reserved percentage........cccicieiriiiniiacacantaceaennns 1,096 69
Net amount due contractor.. ... ... ... .oor oot oiinaaanannn 9,870 26

I certify that the above estimate is correct.
SAMUEL HAMBLEN,
Superintendent and Engineer in Charge.

Estimate of work performed and material furnished under contract of George H. Bardwell,
JSor the improvement of the Hot Springs Creek, in Hot Springs, Ark.,to October 31, 1883.

Amount previously certified to be due contractor...... ... ...... .. .... $19, 526 11
Less reserved percentage ... .. ...oco.cieon coiaaecaane cacncaeaeaiaanns 1,952 61
Net amount previously certified .......... SRR R R 17,573 50

Labor performed and material furnished during the month of October :

Excavation of rock in place, 1,992 cubic yards, at $1.54 per cubic yard... 3,067 68
Excavation of earth and loose rock, 1,950 cubic yards, at 34 cents per cubic

VBN, . omsmsmmivin somimnn gosmimsmsn mampmaminisimnsgn & S fammn sl ARG S S § 350 8 mef s B 555 3 540 60

Rubble masonry, 1,446 cubic yards, at $10.50 per cubic yard ............. 15,183 00

Total for the month. ... .. it it it e caaann 18,791 28

Less reserved percentage.... ... ... .o .iiiiiiiiiaiia..o.. 1,879 12

Net amount due contractor..... ... ...l clliil... 16,912 16

I certify that the above estimate is correct.
SAMUEL HAMBLEN,
Superintendent and Engineer in Charge.
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Estimate of work performed and material furnished under contract of George H. Bardwell
for the improvement of the Hot Springs Creek, in Hot Springs, Ark., to November 30,
1883:

Amount previously certified to be due contractor...........coceeeaaaoan. $38,317 39
Less reserved percentage - ........cccceccccciecnce ccac cacnctoocaneannann 3,831 73
Net amount previously certified ... .cccoeoeieimemmecaaaa oo 34,485 66
Labor performed and material furnished during the month of Novem-
ber:
Excavation of rock in place, 1,860 cubic yards, at $1.54 per cubic yard .... 2,864 40
Excavation of earth and loose rock, 3,140 cubic yards, at 34 cents per cubic
VP 225858 amemcs FERERSE 2 56 5854 2 556 ppdl 4556 & B LARSEE # 5 T doRE SRREIEy 1,067 60
Rubble masonry, 1,265 cubic yards, at $10.50 per cubic yard .............. 13,285 50
Total for the month ... ... .o i it taecceaannn 17,214 50
Less reserved percentage ... ......oioiiit it iaiiaeaiae e caa e 1,721 45
Net amount due contractor ... ... oo .conooecocecanncaneacscanna-n 15,493 05

I certify that the above estimate is correct.
SAMUEL HAMBLEN,
Superintendent and Engineer in Charge.

Estimate of work performed and material furnished under contract of George H. Bardwell
Sor the improvement of the Hot Springs Creek, in Hot Springs, Ark., to December 31,
1883:

Amount previously certified to be due contractor ...........cc.ooeiooonn $55, 531 89
Less reserved percentage .............oooeeaa... GRS EEEEE SEEE SeREE TS 5,553 18
Net amount previously certified...............ccoiiiiiiinaninnana.. 49,978 71
Labor performed and material furnished during the month of Decem-
ber:
Excavation of rock in place, 2,475 cubic yards, at $1.54 per cubic yard...... 3, 811 50
Excavation of earth and loose rock, 2,370 cubic yards, at 34 cents per cubic
VAP, 5555555 s immithibimmmspimmmes S5,58 s mimmimm ammm scme: srmmmsmmsesnis SEEH mmess RESHIE 805 80
Rubble masoury, 1,689 cubic yards, at $10.50 per cubic yard .............. 17,734 50
Concrete, 198 yards, at $5.74 per cubicyard ... ... oo ciiieiiitiinann .. 1,136 52
Total for the month ... ... .ot it i et e e ceemaaneceeeaa. 23,188 32
Less reserved percentage ... ... oo ottt ai i ce e aeaeeaa. 2,348 83
Net amount due contractor .. .. .. .. ...oeoeomeceececeancnnnanan.. 21,139 49

I certify that the above estimate is correct.
SAMUEL HAMBLEN,
Superintendent and Engineer in Charge.

By Mr. PAYNE:

Question. Are you interested in this matter as a citizen, or are you an applicant for
the position of engineer and superintendent of this work ?—Answer. Well, sir, the
question was brought to me several times whether I would take the position, and I
said what I say here, that I could not afford to refuse a position like that, but I would
not turn over my hand or ask anybody for the position.

Q. Then you are not an applicant, and never have been ?—A. No, sir; and I will
tell you what I think about it. I wlsh to say that I think this Hot Springs Reserva-
tion should be turned over to the War Department.

Q. The question is, have you ever been an applicant for the position of engineer
and superintendent of this work ?—A. No, sir; neither directly nor indirectly, and
no man can accuse me of it. It a position like this was offered me I would not throw
it overboard, but I have not made any application for it, and would not turn my band
to get it.

By the CHAIRMAN :

Q. Are you interested in this Hot Springs Creek improvement as a property
holder ?—A. I am; I own probably thirty or forty thonsand dollars’ worth of property
here; that is, the firm does.
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Q. Do you know anything about the management of bath-house privileges here?—
A. No, sir; I do not.

Q. Do you know whether the public interest requires any change in this respect ¥—
A. I do not know anything. Of course I can hear a great deal.

GEORGE M. FRENCH, being duly sworn, was examined as follows:
By the CHAIRMAN :

Question. Where do you reside, Mr. French ?—Answer. At Little Rock.

Q. What is your profession ?—A. Iam a civil engineer.

Q. How long have you been engaged in your profession #—A. Twenty-eight years,
except during the war, when I was in the Army four years.

Q. Are you acquainted with the work done on the Hot Springs Creek under the
direction of the Government ?—A. Iam.

Q. Are you acquainted with the plan and specifications under which it is being
done ¥—A. Only as I have seen the work done.

Q. Well, from your observation of it, without regard to the method of carrying on
the work, do you consider the plan and specifications proper for a work of that kind ?
—A. The plan itself is perhaps proper enough, although I would not regard that plan
as being applicable to this creek. .

Q. What we want to know is whether the plan under which this improvement is
being prosecuted is a proper one for this particular work ?—A. I do not think it is.

Q. Will you please state to the committee the objections to it ?—A. In the first
place, there isn’t capacity enough to take off the water.

Q. You think the culvert is not ample to carry off the great volume of water
which at times must pass through it #—A. No, sir.

Q. Is there anything else that occurs to you with reference to the plan itself 7—A.
Well, I do not know as to the plan.

Q. Have you noticed the method of conducting the work, as to the material used
and the workmanship ?2—A. Yes, sir.

Q. What is the character of the material used 2—A. Very inferior character.

Q. Does that have reference to the stone work ?—A. It does.

Q. Well, there are two characters of stone; which do you refer to?—A. The granite
that it was proposed to construct it of at first is a good quality of stone.

Q. And you think that would be a proper material to be used for work of that char-
acter ?—A. Yes, sir; that portion of the work is all right.

Q. You mean so far as the granite was used ?—A. Yes, sir; so far as the granite
was used.

Q. Well, how about the other stone which was substituted for the granite 7—A. I
should not want to use it in such work as that.

Q. Well, what is the objection to it?—A. In the first place, it is rock that is full of
iron seams, and whenever it is saturated with water and freezes, it falls to pieces.

Q. Have you ever made any experiinent with this stone to demonstrate that fact 3—
A. No, sir; I have made no experiments, but I have seen the stone here as it was
taken out of the quarry and put in the work.

Q. Geologically speaking, how is that stone classed?—A. I do not know enough
about geology to classify those things, but it is a conglomerate stone; I do not know
what you would call it; it is not a slate, although the surface of the qnarry is a slate
formation, I think ; but after you get down into the bed it is a flinty rock.

Q. Is it by reason of its flinty or slate formation liable to crumble and break 1—A.
The surface has a slate formation, but after you get down under the surface it is a
flinty, brittle stone, and full of iron seams.

Q. And you think that when exposed to the water and it freezes that it will break
%wa,)l; from the wall 7—A. I think that when it gets wet and a freeze comes, it will

reak.

Q. Well, being that kind of stone, do you think it proper to put in an arch like
this arch of the Hot Springs Creek work?—A. I do not; I think if you will take a
sledge hammer and hit that rock you can break it into small pieces.

Q. That can be done with almost any rock, cannot it #—A. You cannot take granite
roch and smash it up in that way.

Q. Aside from the character of material used, is this work being constructed in a
proper and workmanlike manner?—A. No, sir.

Q. Well, what are the objections to it?—A. I do not know what the plans and
specifications call for, but there ought to be headers and stretchers in the wall and a
perfect bond by the cement; the mortar and rock should be put in in such manner
that the bond would be lengthwise and lateral.

Q. Has that been doue in this work ?—A. If it has I have failed to observe it.

Q. Have you noticed the work close enough to see if-that was the case ?—A. I no-
ticed the manner in which the rocks were set and the manner of setting, and I have
seen these rocks that were put in there with these iron grapples. I have stood and
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watched them put the stone into the work, and during my observation last summer I
saw them set the stone up with the largest face to the front. :

Q. The exposed face, you mean ?—A. Yes, sir; and the rock was held in position
and backed up with small rocks and mud.

Q. Held in place with mud or cement, do you mean?—A. Yes, sir; after they were
put in position they were held in place with this mud. I have seen that done.

Q. Well, as to the character of cement used; what sort was it?—A. No sand was
used. The sand that they used is this dirt with coarse gravel in it; and I think if it
were subjected to water it would all wash away. )

Q. Is it your opinion that a good cement could be made out of that material ?—A.
No, sir; I do not think so.

Q. Well, was the cement used in sufficient quantities; too large or too little ?—A.
Well, sand must be used with cement. You cannot make good cement mortar with-
out sand.

Q. Well, what will be the result of work done in this way; I mean by the use of
these imperfect materials?—A. Well, the result, in my opinion, will be that this stuff
called cement will be washed out by the water; the water will dissolve it and it will
be washed away. This mortar will not harden as cement mortar ought to, and sur-
face water will work its way through, and then this part of the work will fall out.

Q. And the result will be that the arch will cave in 7—A. Well, when one rock goes
another will follow.

Q. Do you know anything about the reasonable cost of constructing that work out
of the materials that are now being used ?—A. Well, I heard men say that understood
stone masonry that they would like to have the contract of doing this work at a price
much lower than the present contractors are getting.

Q. At what price was that 2—A. They said that they would like to do this work
at $6 a yard, and they could make money out of it at that.

Have you ever made any estimate or measurement of this work on the Hot
Springs Creek improvement —A. Yes, sir.

Q. Well, when was that done ?—A. Well, I have a memorandum here of the time
when I did it [referring to memoranda book]; here it is. The 28th of January.

Q. What was the result of that measurement ?—A. I will tell you in a moment.
(Looking over memoranda book.) This measurement included the completed and
finished work on the creek, and included the portion of the arch which was not then
finished, but which has been finished since, in front of the Arlington Hotel and just
below it. The measurement commenced here down at the lower end [indicating]and
.went clear up to the upper end. At the time this measurement was made there was
no arch on the upper end. Did you want to know the quantities.

Q. Yes, sir; the committee wants to know what the whole work amounted to?—A.
Three thousand eight hundred and eighty-five cubic yards and four-tenths.

Q. That was on the 28th of January #—A. Yes, sir.

Q. Are you sure that measurement was accurately made ?—A. Yes, sir.

Q. Do you think it is exact ?—A. It is as exact as could be made at the time. The
only reason why it is not absolutely exact is because, perhaps, some parts of the wall
were not reached, but I think I made a sufficiently liberal allowance for that.

Q. Do you think you came within a thousand yards of the true amount?—A. I
think I came within a hundred yards of the true amount.

Q. Do you think it possible that there could have been 5,000 cubic yards instead of
3,000 2—A. No. sir.

Q. Do you know whether any work was done between the 31st of December and the
28th of January ?—A. I do not know. We had pretty bad weather about that time,
and I don’t think any work was done. I was not ‘here all the time, but have been
here backwards and forwards, and I could not say whether or not. My impression
was that there was work done at that time, but I won’t be certain about it.

Q. Are you accustomed to measuring such work as that ?—A. Yes, sir.

Q. Have you any acquaintance with sewerage?—A. Yes, sir; some.

Q. Well, do you think this stream of water would be sufficient to carry off, with-
out endangering the public health, the sewerage of this town?—A. I do not thinkit
ought to be used as a public sewer.

Q. Do you think it would be hurtful to the citizens of the town and to invalids
visiting here?—A. Yes, sir.

Q. Can you give the committee any reasons for that belief7—A. Well, the escape
of sewer gas would be very unhealthy. .

Q. Do you think that sewer gas would be generated in a vacuum aslarge as that 3—
A. Yes, sir; and it is generated in this creek during the summer time.

Q. In the open creek?—A. Yes, sir. It is not properly called sewer gas, but there
is generated an offensive odor which is very unhealthy. Sometimes itis not so strong
as at other times.

Q. Have you ever investigated the subject of sewer gases?—A. No, sir.
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Q. This is a subject which is attracting a good deal of attention, and I did not
know but what you might have looked into it.—A. Oaly in a general way.

Q. Are you of opinion that sewer gas is generated in an open stream of water ¥—
A. This is not much of a stream in summer time.

Q. What is the volume of that stream; how much is the flow to a minute ?—A.
Without any raise? Without freshets?

Q. Yes, sir; the ordinary flow.—A. That is a very small stream in the summer
time. 5
Q. Do you know about the volume of flow per minute ?—A. I do not.

Q. What is the fall to the mile ?—A. I haven’t any idea of the fall; I never ran
levels to ascertain the fall.

Q. It is a rapid stream, isn’t it ?—A. When it has a large quantity of water in it.

Q. At all times doesn’t it move with a good deal of velocity ?—A. No, sir; it is gen-
erally stopped up.

Do you know how many feet fall there is, say, for instance, from the park down
to the Arlington Hotel 7—A. I do not know; I have notes that will tell; I could
easily tell by running levels.

Q. And you do not know the flow of the creek 1—A. No, sir; not positively.

Q. Were you here as early as 1870 7—A. No, sir; I was here in 1875. I built the
big iron bath-house in 1877.

Q. Then you were not here until after the fire occarred ?—A. I was here before.

Q. Were you here when the row of houses stood over the creek ?—A. Yes, sir.

Q. The houses were pretty thick from the Arlington Hotel down to Malvern Cross-
ing, were they not ?—A. Yes, sir.

Q. Was not the creek the only sewer the town had ?—A. Yes, sir.

Q. Did any sickness result from that cause ?—A. Not that I know of particularly.

Q. Did anyinconvenience result from it that you know of at that time ¥—A. I know
there was a good deal of talk about the bad odors.

Q. Did not two or three hotels stand over the creek 7—A. Yes, sir; the Hot Springs
Hotel and the old Hoff House stood over it.

Q. Could you give us any information about the management of the hot water
privileges; whether anything is needed to meet the public requirements in that re-
spect 7—A. At the present time ?

Q. Yes, sir.—A. I have paid very little attention to it since General Kelley left. I
wag interested in this matter when he was here. I had three bath-tubs put in the
French Hotel, and paid rent to him for them.

Q. We are here to inquire into the public property, the hot water privileges, the
bath-houses, and matters of that sort, and to inquire if the public interests require
any change. Now, what do you know with respect to these matters 2—A. Well, I was
interested in that big iron bath-house, and I know we had a lease from the Government
and paid at first §5 a tub for rent, and afterwards it was reduced to a dollar and a
quarter. There are forty tubs in that house.

Q. Well, everybody can get a bath that wants to, can’t they ?—A. Yes, sir; I think
from my observation that they can.

Q. And you know of and have heard no complaint on that subject 7—A. No, sir; no
complaint.

By Mr. STORM:

Q. You spoke about bad odors arising from the creek. As I understand you, your
fears are confined to that portion of the stream below the culvert which is not cov-
ered.—A. Yes, sir, if the arch was air-tight, and there were no air-holes, I think there
would be no escape of gas, and there wouldn’t be much tronble about it.

Q. Is there any filth running into the stream now ?—A. I suppose all this surface
drainage from the upper end of the town runs into it.

Q. Do you know whether any water-closets are connected with any main that runs
into the stream ?—A. I think the Waverly water-closets are situated over the creek.

Q. Are there any waste-pipes running from water-closets to the stream ?—A. I do
not know whether the Arlington Hotel waste-pipe runs there now or not. It used to.

Q. How long ago?—A. Before this work commenced here ou the creek.

Q. All the water from the bath-tubs runs into it, doesn’t it 7—A. Yes, sir.

Q. The water from the bath-houses alone could not make the stream foul, could it ?—
A. No.

Q. It wouldn’t make it very clean, would it ?—A. No.

Q. Where does the foul odors come in, the last year or two, if the Arlington waste-
pipe does not connect with the creek ¥—A. Every time it rains there is, of course,
more or less filth washed down from the sides of the hills above the arch, and this
filth of all sorts, which gathers on the surface of the ground, passes through the creek.
This creek is the natural watershed of this whole strip of land.

Q. But the fact of this filth passing through the creek would not leave any stench
along the banks, would it ?—A. Well, in the summer time, after a rain storm, the
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stream goes down rapidly, and, with a hot sun on it, there are very bad odors gener-
ated from the filth left upon the banks.

Q. But the odors which you noticed some time ago were when these privies were
over the stream ¥—A. I think you will notice it any time in hot weather; and if you
are here when the hot weather comes again you cannot help but notice it yourself.

Q. Is the filling in of the street here any part of the contract for covering the cul-
vert ?—A. I do not know what the contract is.

Q. Where does the ground come from with which the street is filled in ?—A. From
these bath-house excavations made here recently, and the excavation on the side of
the hill here, which has been sold to the city, I understand, for 25 cents a yard.

Q. Twenty-five cents a yard for what ?—A. For work they are putting on the
street, and the city pays that price for it.

Q. Do you know what it costs the contractor for filling over the arch with dirt ?—
A. I do not.

By Mr. PAYNE:

Q. Do you know what it can be obtained for 7—A. I have a general idea of about
what such work is worth. .

Q. How much a yard could it be obtained for here?—A. On the side of the hill
where the excavations are made for putting in this work, the contractor got the dirt
free and was paid for taking it away, and it ought not to cost anythin}. If I was
doing this work I wouldn’t pay anything for filling.

By the CHAIRMAN :

Q. Do you mean to fill up the street ?—A. Yes, sir; to fill up anywhere.

Q. Well, the Government doesn’t pay anything for filling up the street, does it ?—
A. Well, we were speaking of this dirt and the price of taking it ont!

Mr. STORM. Now, on the 18th of January, 1884, the contractor writes: ‘‘ Your com-
munication of January 5 in reference to filling in the arch over Hot Springs Creek
received. In reply I would state that I will do all the work for the sum of 44 cents
per cubic yard—rock and earth included—or for the sum of 24 cents per cubic yard
for earth, and 84 cents per cubic yard for rock filling, all to be done as per specitica-
tions.” It does not appear whether the Secretary accepted that or not, but there
is the original offer.

By Mr. PAYNE:

Q. In measuring up this work, what thickness did you allow for the lateral walls?—
A. Mr. Johnson and I measured the work together. He held one end of the tape and
I held the other end. We took these measurements every 50 feet and oftener.

Q. How did you measure the thickness of the lateral wallf—A. We took them
wherever they were exposed and got the regular slope and calculated in that way.

Q. How much did you make it ?—A. Well, sir, it ranges all the way from 2.7
feet to 3 feet. For instance: There it would be 3 feet [indicating on sketch in mem-
oranda book]. The width would run from something over 2 feet to about 4.7 feet,
or nearly 5 feet at the bottom ; and then the height would run from about 4 feet up
to 5 or 6 feet, as you see here [indicating]. Weallowed this to be the uniform slope,
and averaged it in that way.

Q. Do you remember how many square feet of surface was in the entire wall, arch
and all 7—A. The sectional area, or area of cross-section, is about 84.63 feet.

Q. Does that include the arch 7—A. That includes the arch—that is, the cross-sec-
tion of completed work.

Q. And you think it would not average more than that ?—A. No, sir. At the point
where this measurement was made the wall was 53 feet high, 3 feet on top, and 4.8
feet at the bottom. The arch is irregularin thicknessfrom the spring line of the arch
to the crown of the arch.

Q. Suppose the mortar used in the work to be composed of sand and cement in the
following proportion : One barrel of 300 pounds of cement and 4 cubic feet of loose
sand, thoroughly mixed dry, and a sufficient quantity of water afterward added to
form a stiff paste. Now, how many cubic feet of work would a barrel of cement
make ?—A. If you tell me the size of the barrel I could tell you.

Q. Please state whether, in your opinion, the sand used on this work is clean, sharp,
and free from loam, vegetable matter, or other dirt.—A. The sand I saw piled up there,
what they called sand, is not what I call sand at all. It was principally dirt, with
some loose gravel in it from the size of a pea to a small pebble. When this is put in
a trough and the water is thrown in there is nothing left of it but a few pebbles.
There is no sand about it.

Q. Will you state whether that masonry work on this improvement is what is de-
nominated range rubble work —A. That is a term I am not familiar with.

By Mr. STORM:

Q. What is this rubble work ¥—A. Rubble masounry is generally the cheapest class
of work. It is a wall built of rough stone.
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By Mr. PAYNE:

Q. I suppose the common foundations to houses is rubble work?—A. Well, they
generally prepare under the foundation wall the rubble work.

Q. Do you know where this granite is obtained ?—A. Yes, sir.

Q. How far is that from here ?—A. I think it is about 34 miles; about that distance.
I was down there once and examined it.

Q. Do you know what it is worth delivered here per cubic yard fit for this improve-
ment here 7—A. Do you mean dressed granite?

Q. Well, delivered first without being dressed; suppose it was delivered rough and
then dressed here.—A., Well, sir, I wouldn’t want to undertake to quarry that granite
out and bring it here in wagons and deliver it as it comes from the quarry for less
than $8 or $9 a yard.

Q. Undressed 7—A. Yes; quarried and delivered here in blocks; I think it is worth
all of that, and perhaps $10.

By the CHAIRMAN:

Q. Now what do you think it is worth a square yard to quarry this granite, deliver
it here, dress it, and put it in the work ¥—A. I do not think that the first cost could
be done wifh any margin for profit for less than $16 or $18 a yard.

Q. And you think that is the very lowest it could be done for?—A. Yes, sir; and
you could ndt make a cent out of it for less.

By Mr. PAYNE:

Q. Do you think you could use this granite and do the work according to the speci-
fications at that price ?—A. It could not be done for that money according to the
specifications ; I made some estimates by request of different parties here, as to what
it was worth t0 get the stone; the idea then was to get it from the Diamond Jo Quarry.
I know whaf it costs the company to get it out, becanse I had charge of the work
there on the railroad, and I know pretty well what it is worth to quarry this stone
and to deliver it. ¢

By the CHAIRMAN:

Q. What did it cost the railroad to do that masonry work along its road ?—A. That
work put upin those culverts, to say nothing about the hauling of the granite on the
cars, cost about $16 a yard.

Q. Now, to construct the work on the Hot Springs Creek improvement, in accord-
ance with the plans and specifications, what would be a reasonable price 7—A. That
work on the railroad was put up, however, with ordinary mortar, and not cement.

Q. I am asking about this contract. What would be a reasonable price for this
work, conforming strictly to the requirements of these plans and specifications, tak-
ing into consideration that the stone was taken out of this quarry and brought
here and put into the work #—A. Well, sir, a reasonable price, leaving a margin for
the contractor, would be I think:from §22 to $24 a yard.

Q. That you consider would be a reasonable price ?—A. Yes, sir.

Q. Did you make estimates for parties that desired to bid upon this Hot $prings
Creek work 7—A. Yes, sir; but not on this stone now being used, but on the granite
of the Diamond Jo quarry.

Q. What is the difference in the cost of the granite taken from the Diamond Jo
quarry and the granite taken from this other quarry ?—A. Ido not think there would
be very much ditference in the cost of the stone, and the difference would simply be
in the hauling of it. This granite near the town would have to be hauled on wagons.

Q. And the other has to be transported by railroad *—A. Yes, sir.

Q. Now, what do you think it would be worth to do this work according to the sec-
ond specifications with the stone now used ¥—A. I never saw the second spscifi-
cations. :

Q. What would be the difference between the cost of doing this Hov Springs Creek
work with granite and the stone now being used out of the mountain here?—A. I
think that using the rock picked up loose on these side hills and putting them in the
work in the manner they are now put in, there would be a difference in the cost of at
least $13 or $14 per yard.

Q. That would bring this present work down to about $6 a yard ?—A. This work
could be done for about $3 a yard with a good, fair profit. )

Q. Do you think contractors here would have taken the job at that price ¥—A. Yes,
.8ir; I heard some say they would like to get it at $6 a yard. I do not think, how-
ever, there was any opportunity for them to bid upon this last contract. It was not
advertised, and nobody knew there was to be a contract let until after the work com-
menced on it.

By Mr. STORM :

Q. Were you livini about here when this first contract was advertised ?—A. Yes,
sir; I was living at Little Rock, and was here frequently.



GOVERNMENT PROPERTY AT HOT SPRINGS, ARK. 33

Q. Do you know anything about any notice being given as to what kind of mate-
rial should be used in the construction of this culvert?—A. Yes, sir.

Q. What was it 7—A. It required granite and hydraulic cement mortar, with good
sharp sand. The plan was drawn out and the dimensions of the rock given, I think.
I think the size of each layer was given, and also headers and stretchers were pro-
vided for, and it was specified how the work should be backed up.

Q. And you examined the plans and specifications, I suppose, with a view to bid-
ding upon the work for those parties who requested you to do so ?—A. Yes, sir.

Q. And all bids that were made were based upon the fact that granite should be
furnished for this work and laid in hydraulic cement according to the plans and speci-
fications prepared by the Interior Department?—A. Yes, sir. I know that some
parties were awarded the work under the first advertisement for, I think, $16.50, or
some such price, per yard. I do not remember exactly what their price was, but I
think it was $8 a yard for putting in this concrete backing, and they came out here,
looked around, and examined the rock and character of the work, and concluded to
surrender their contract. The work was afterwards advertised, and some other
parties bid it in for nearly the same price originally put in, and the work, I think,
was constructed on that last proposition, and then they went on and got out this

ranite that you have seen up here and put in 100 or 200 feet of that wall, and
or some reason or other that work was changed. It was said to be changed by order
of the Secretary of the Interior.

Q. I understand you to say that if you used the same sand that is now used, the
same rock, and do the work in the same manner as it is now done, you would do it
for $6 a cubic yard 7—A. Eight dollars a cubic yard, I said. .

Q. Well, yon would do it as it is now done for $3 a yard, would you 2—A. Yes, sir.

Q. As to the preparation of the bed of the stream, before the walls were laid, was
that right and proper, in your opinion ?—A. I do not know what the specifications
were in this last contract. °

Q. I ask, that in order to give an easy flow through the culvert of the stream of
water, has the preparation of the bed of the culvert been sufticient for that purpose ?
Take the bed of this culvert as now prepared at those places which are finished, is it
properly prepared ?—A. If donein accordance with the first plans it would be prepared
properly. In the first specification it was intended to excavate out to the center in
concave.

Q. Well, has the bed of the culvert been so prepared ?—A. I could not tell where
the arch is over the stream. Outside it looked very rough and irregular between the
walls; but whether that is finished yet or not I donot know. There is a good deal of
it in that condition, however.

Q. Can that be done after the arch is put in ?—A. Well, I made an estimate of a
sectional area under the old plans prepared by Captain Handbury, and also under this
changed plan. The sectional area under the new plan below the Arlington Hotel has
been diminished 11 and 21-100 per cent. There has been an increase of 6 and 49-
100 per cent. above the Arlington by the new plan, on account of diminishing the
walls on the other plans. I understand they now are less than what they were to be
in the first place. :

Q. Did you make any examination as to the quantity of excavation of earth and
rock ?—A. I did not make any estimate, because it was impossible, from the fact that
the surface had beem dug out and distributed. If I had the original level lines be-
fore the earth was disturbed I could give you an estimate of the quantity of excava-
tion.

Q. You have no data, then, which would enable you to get at the quantity of ex-
cavation of earth and rock 7—A. It would be impossible unless the man who made
the original cross-sections at the time the work was laid out gave me the figures. I
suppose that they could be obtained from Captain Handbury’s survey.

By Mr. PAYNE:

Q. If this arch was covered to a depth of 18 inches above the crown, do you think
that frost would be apt to penetrate the arch 7—A. No, sir.

Q. Then the masonry work of this culvert is not apt to be affected by frost 7—A. I
do not think there is frost enough here to affect anything but exposed places. I
know that when these same rocks that are taken out of the quarry on the hillside
here are exposed to the frost they crumble up into cubes. Whether the frost would
affect them that way in the wall or not I do not know, but I should think where ex-
posed they would crumble and fall out.

By Mr. STORM :

Q. What effect would the warm water have on this arch in passing under it ?7—A. I
do not think the effect would be different from that of any other water passing through
the culvert.

Q. I wish to ask you some questions in regard to the capacity of this culvert. I
think you stated that, in your opinion, it was not sufficient 7—A. I did.

H. Mis. 58——=3
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Q. On what did you base that opinion ?—A. From the amount of rainfall that oc-
curs here and from seeing it pass oft through the creek.

Q. Have you ever measured any of these high-water cuts ?—A. No, sir.

Q. Then your opinion is given simply from your observation ?—A. Yes, sir.

Q. What do you make the area of that opening, say in front of the Arlington Hotel,
provided it is properly excavated below or above?—A. Do you mean at that particu-
lar point [indicating on sketch]?

Q. At either point, provided it is properly excavated.—A. The sectional area of
opening now for the water-way below the Arlington Hotel, under the new plan, is
153-# of a foot.

Q. Under the old plan what was it 2—A. It was 173 of a foot.

Q. In what did the difterence consist 7—A. In the height of wall.

Q. Your calculation, then, makes the area larger above and smaller below I—A.
Yes, sir.

Q. Now, I wish to ask you a question or two in regard to the quality of stone.
Do you know of any other stone of the same quality as that in the quarry where this
stone is being taken from, in this vicinity ¥—A. It can be found all around here in
these hills.

Q. What would you class that stone to be ?—A. As I said before, I do not know that
that comes under any regular class. It is a sort of conglomerate rock, which is full
of veins and seams, falling or breaking into cubes.

Q. Then you would call all this stone on the mountain here the same as that taken
out of the quarry opposite the Arlington Hotel 7—A. Yes, sir; generally.

Q. Have you known that stone to be used for any other purpose, except on this
creek ?—A. Yes, sir; the best of it is got out and used on buildings here.

Q. Do youn know what bnildings ?—A. Well, I donot know whether it was got from
that same place or not, but about the same character of rock was used in the Gaines
building.

Q. Do you know what quality of rock was used under the opera house?—A. No,
sir; I was not here when that building was put up. I was away that summer.

Q. You say that this same stone was put under the Gaines building. What is the
depth of that foundation >—A. I don’t know. I just saw it being used there and did
not notice the depth of the foundation.

Q. What would you judge it to be ?2—A. The depth of the foundation?

Q. Yes, sir; how high is the foundation wall 2—A. Up to where the bricks goon?

Q. Yes.—A. Well, there is a subbasement in the back end.

Q. What is the thickness of that wall 2—A. I do not know.

Q. Of what does the superstructure consist ?—A. Brick.

Q. How muchofit; thatiswhat I want to know ?—A. The building is a three-story
brick.

Q. Do yon know under whose direction that building was constructed —A. I do
not.

Q. Did you ever test this material which has been used with the cement in place of
sand ?—A. I have examined it by taking it up in my hands.

Q. I mean did you make an actnal test of it ?—A. I never have; though I exam-
ined it closely several times.

Q. In regard to the excavating. The question was asked you as to the cost of filling
in, and w hat would be the cost “of excavating to obtain -rravol and other material ot
that sort in this vicinity, and the cost of ﬁllm" in the strebt say from the Arlington
Hotel north ; what does that material in the mountains consistof 7—A. That is pretty
much all rock; there is not much soil there.

Q. What would it be worth totake that rock out which is used in this creek work ?—
A. That depends upon how far you had to go into the mountain before you got the
rock.

Q. You stated it was nearly all rock. I say take it north of the Arlington Hotel.
—A. It would cost from 75 cents to a dollar a yard to blast it out.

Q. And the earth required, what would it cost to obtain that?—A. Oh, I suppose
20 cents a yard.

Q. In the measnrements that you made of this work did you find in all cases the
center of the channel cleared out 7—A. No, sir.

Q. How did you obtain accurate measurements there 2—A. I did not measure the
center of the channel.

Q. How did you find the amount of masonry in the walls along the points where
the channel was uot cleared out?—A. Wherever we found an opening we measured
and got the uniform slope, both front and back, and in every place where we found
an opening we would take all the dimensions. For instance, if the wall was 3 feet
wide on top and the height 4 feet and the bottom 4.3 of a foof and it had a uniform
slope, we discovered ﬂmt and took that as the basis of the czmlcul:ttvion.

Q. How did you measure that portion of the work which was put up under the first
plan ?—A. That was torn down when we measured it. The top was pulled off.
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Q. Did you take that into consideration in your calculations ?—A. Yes, sir, the
whole thing.

Q. Did you ever make an excavation on the reservation 1--A. Yes, sir; where the
big iron bath-heuse now stands, which was built in 1877.

Q. What effect did that excavation have upon the water?—A. Well, it was a very
successful operatiop, so far as the development of hot water was concerned. It was
unexpected on our part, thongh. We got a much larger supply of hot water.

Q. What was the amount ot increase?—A. My estimate at that time was that we
increased the total flow, by reason of that excavation there, from 10 to 15 per cent.

Q. What do you mean by increasing the flow of hot water by reason of this excava-
tiofp ?—A. By digging up the rock and letting out springs that had no visible outlet
before.

Q. Do you mean that you found a volume of water below the surface ?—A. We
found a spring that had sunken down about 12 feet.

Q. What caused the sinking of that spring?—A. We found that was only a portion
of a larger vein of water that had not come to the surface. By walling this spring in
with brick walls and putting in a pipe I raised it higher than the original flow. I
think it flows out now in a pipe that lays at an angle of 30 or 40 degrees. :

Q. Then you think the result of this excavation was an increased flow of water ?—
A. Yes, sir; the excavation proved very favorable, and very materially increased the
total flow.

Q. What has been the effect of the blasting below the mud-hole ?—A. I am informed
that the blasting there had sunk that spring.

Q. Then the blasting was not so favorable there 7—A. No, sir; and I considered it
a very risky operation anyhow.

Q. Do you consider any blasting below these springs dangerous 7—A. I do. I think
blasting by the use of anything of an explosive character is dangerous. I think it is
an experiment, and if it proves to be favorable it is all well enongh; but if they
should happen to get in a big blast there and sink that large body of water it would
be attended with very serious results. I do not think this heavy blasting should be
done, although it has been carried on here since 1877, I think. I understand now
that the water has actually sunk from the original level 25 or 30 feet.

By the CHAIRMAN:

Q. Have all the springs sunken that much ?#—A. The higher ones have.

Q. Has that occurred since the blasting commenced in 1877 7—A. Yes, sir; I am told
that the sinking of these springs resulted from the blasting; I do not know that to
be a fact, as I have not demonstrated it. In 1375 I made a topographical survey, from
which a map was made and sent to Congress. On that map the elevations of all the
springs were put down, and that map may be used now, and level lines may be run
for the purpose of ascertaining whether it is true or not that these springs have sunk.
Ihave heard considerable talk about these higher springs sinking, and it could be as-
certained in this way if it is true or not.

Q. Did you know the condition of the mud-hole before this excavating commenced
here —A. Well, I had been there frequently and seen it; I was never in the water,
but I have seen it.

Q. Do you know the amount of water that spring has furnished, say within a year ?—
A. When I first made a survey in 1875, my recollection is that that was quite a stream
of water, and I got this idea from the digging around it. My recollection is that they
increased the flow there by excavating, and we got a better mud-hole, a better quan-
tity, and a better water. My experience with this water is that the larger the volume
the hotter the water.

Q. I wished to know more particularly as to the quantity of water ¥—A. No, sir;
I could not state as to the quantity. I know there was (uite a small stream of wa-
ter there.

Q. What effect would youn suppose that blasting immediately near and around it
would have on the mud-hole itself 7—A. My idea of the hot water here is that possi-
bly and probably it all issues from a large volume below, and is all one water, but as
it comes to the surface it diverges and finds different outlets. There were seventy-
five of these different springs varying in degree of temperature, and nobody knows
where it comes from. The blasting around some of those springs might possibly reach
this main volume, and might accidentally destroy the main vein, sinking it and los-
ing the water entirely, and I think this blasting is a dangerous experiment.

Q. Did you ever know of any of these springs near the bed ot the creek to be in-
jured in that way by excavating or blasting?—A. I do not. There was quite a num-
ber of these springs along tke line of the creek from the old Hale bath-house up to
the Arlington Hotel in 1875. I do not know where they are now. They are not all
there, and I do not know what has become of them.

Q. Is not the channel of the creek filled up at present ?—A. Right there near the
M:lllgnesin Spring, I think the creek is filled up from the bottom with one stuff or an-
other.
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Q. Is not it also filled up above there?—A. I don’t know.

Q. Do you' remember what was known as the Weir and George bath-house ?—A.
Yes, sir.

Q. Do you know how this bath-house was supplied with hot water?—A. Yes, sir;
I think it was supplied by a spring in the rear of the house.

Q. Do you know what became of that spring ?—A. I do not. d suppose it is under
some of these Lath-houses.

Q. You stated that blasting had a tendency to sink the water. Has blasting been
done up and down this creek to make a channel for the tflow of water in the crocT{, and
is not the hed of this creek composed of solid rock 2—A. There is rock in it all along,
slate rock. But the theory of using dynamite or giant powder in making excavations
is not the proper one, and I do not think it onght to be allowed. I am satisfied that
when we made that excavation for the big iron bath-house, it was the first time we
excavated by blasting, and we did it with a great deal of care and a great deal of
anxiety.

Q. Is it or not a fact that blasting has been dene along the line of this creek for the
last four or five or six months ?—A. 1 think considerable blasting has been done about
the bed of the creek. I do not know how much or how extensive.

Q. Is there or not a complete cave between these two bath houses-where the blast-
ing has been going on thdt the workmen can work through 2—A. I never saw a cave
there big enough for a dog to go through. I remember now that when building the
brick bath-house they sent for me to assist them in raising the water. After they had
experimented some time and spent $5,000 in raising that water, they succeeded in
elevating it 15 or 16 feet and then carried it down in that brick bath-house by a pipe.
That is the only time that I had known them to go into that tufa. I think the re-
moval of this tufa has a tendency to lower the water.

Q. Do you think the removal of that tufa is more detrimental than the blasting be-
low in the solid rock ?—A. I think it is just as dangerous one way as the other.

Q. Did not the Government have a hole blasted there, not long ago, adjoining the

nd-hole 2—A. Yes, I think they did some blasting there, and I believe Mr. Barnes
was in charge.

Q. Did you hear anything about that blasting affecting the flow of the water I—
A. No, sir; Iknow the water was flowing and persons were bathing -there until two
or three weeks ago.

Q. Do you know whether or not the water running into the mud-hole comes directly
from the spring 2—A. I think since the sinking of the spring the water is conveyed
there by a pipe.

Q. I am talking about before that. Did not water go in there through pipes 1—
A. I never saw any pipes in there. I think the risk of these blasting operations is
too great for the little profit that might accrue to private parties from the blasting.

SAMUEL WALTON, being duly sworn, was examined as follows:
By Mr. STORM:

Question. Where do you reside 7—Answer. Charlestown, W. Va.

Q. Is that your place of present residence ?—A. Yes, sir. I am here very little. I
am a native of Pennsylvania. -

Q. Have you been long in this place ?—A. I have been here since September last.

Q. Do you know anything about the character of work being done here on this Hot
Springs improvement ¥—A. Yes, sir.

The CHAIRMAN. He is the contractor.

Mr. StorM. For what part of the work?

The CHAIRMAN. The whole of it.

By Mr. STORM :

Q. You are one of the contractors doing this work are you ?

The WiTNEss. Colonel Bardwell was the original contractor.

Q. I understand you have been called here to testify in regard to blasting this tufa
near the mud-hole. What (o you know about that?—A. That I know very little
about. That was done one or two days while I was absent.

Q. You say that was done in your absence 7—A. I think they worked there two or
three days after I returned. I was absent about two or three weeks.

Q. Well, that place had nothing to do with your contract, did it ?—A. No, sir; that
was outside of the contract on the creek work.

Q. And that blasting was done there in order to furnish a place to build another
bath-house !—A. I presume so.

Q. Well, in your opinion, what effect has this blasting on the springs 1—A. I have
not examined into the matter.

Q. From your experience, whateffect would the blasting of this tufa have on the flow
of hot water from these springs ¥—A. I cannot say how it would affect the springs. The
holes being drilled down in the native rock, and giant powder being used in blasting,
it might have a tendency to hurt the springs.
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By Mr. STORM :

Q. Nobody knowing in which way the water is brought to the surface, is not it
very dangerous to do any blasting except that which is absolutely necessary 1—A. I
should not think it would be necessary to blast in the tufa other than by using small
charges of powder, and, if small charges were used, I should not think it would be
dangerous.

Q. You do not know what purpose the tufa serves in raising the water to the sur-
face, do you ?—A. No, sir. .

Q. There is a theory that the turfa is an incrustation formed by this water coming
in contact with the atmosphere, and thus hardens, doesn’t it ?—A. I think so.

Q. And it is impervious to the water, is not it ?—A. I think so. I never examined
into this question.

Q. Why do you think it is not dangerous to blast this tufa, when you do not know
what purpose it serves in bringing this water to the surface 7—A. Well, if the tufa and
the solid rock are entirely separated, and the spring proceeds from the solid rock, I do
I do not see how the blasting of the tufa would affect the natural spring confined in
the native rock.

Q. But as you do not know how the tufa is formed you cannot tell whether it would
be dangerous to blast it or not 7—A. No, sir. * :

Q. Do these springs run directly into the creek #—A. I notice quite a number of
streams running parallel with the creek.

Q. Running clear down to the solid rock ?—A. That I could not say. There may
be some at right angles to the stream, but I have never examined the matter carefully.

Q. Do you know if these seams in the tufa are large enough to let the water run
throngh them down at the bottom ?—A. Those I noticed particularly are of sufficient
width to let a large amount of water pass throngh.

Q. Do you know how long after you blasted down here the spring disappeared
above 7—A. I do not know. I heard it remarked that the water disappeared, but I
did not pay any atrention to it. The Arlington Spring was said to have gone dry, and
the water we call the Arsenic Spring disappeared for a day or two and then began
flowing again, and of course on that account I have not paid much attention to state-
ﬁents that the springs had disappeared. I have not been to the Mud Hole since the

asting.

Q. Would you advise any more blasting to be done there ?—A. Well, if I was called
upon, under the circumstances and in the condition of affairs at present, I think it
would be more satisfactory to all the parties concerned to do the excavating without
blasting. That tufa could be removed without blasting.

Q. You think it could be removed without blasting ¥—A. Yes, sir; it can be cut out.

Q. Is it true that the same volume of water flows from the Arsenic Spring to-day
that did formerly ?—A. I do not know and cannot answer that question. I never no-
ticed carefully the flow of water there. I only noticed that the water was flowing
and at one time dried up, but after a short time the spring began flowing again.

Q. The question is, was the volume of water as large subsequently as formerly —
A. I do not know.

By the CHAIRMAN:

Q. What is the effect of blasting by giant powder on the rock? Does the blast run
upward or downward ¥—A. Downward.

By Mr. STORM: '
Q. Have you ever heard of a spring drying up from the effects of cannonading on
battle-fields 7—A. I have heard of it.

Q. Would not the use of explosives in the vicinity of springs have a tendency of
closing them ?¥—A. Yes, sir. J

Q. You had that effect here in one case, did you not ?—A. I heard that the blasting
damaged the Mud Hole.

And this spring, known as the Magnesia Spring, was closed up by blasting, was
it not 7—A. I do not know; I heard so.

Q. This was the spring which formerly provided free baths, was it not ?—A. Yes,
sir.

Q. Do you know whether there has been a sensible lowering of the water in the
last year or two of any or all the springs here 7—A. I do not know the effect either
way, because I have not been a hundred feet on that side of the reservation.

By Mr. PAYNE:

Q. I want to know if this tufa adheres to the rock ¥—A. Yes, sir; but it can be
taken away with a pick. ;

Q. I only want to know if it adheres to the rock; that is all 2—A. Yes, sir.

Thereupon (at 5 o’clock and 30 minutes p. m.) the committee adjourned until half-
past nine o’clock to-morrow morning.
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TUESDAY, March 18, 1884—9.30 a. m,
Committee met pursuant to adjournment.

J. W. Jacoss, being duly sworn, was examined as follows :

By the CHAIRMAN :

Question. What is your business 7—Answer. I am captain in the United States
Army and assistant quartermaster.
Q. Are you stationed here on duty at Hot Springs ?—A. Yes, sir.
Q.l What doing ¥—A. Superintending the construction of the Army and Navy Hos-
ital.
P Q. Do you understand engineering ¥—A. No, sir.
Q. Do you understand building ?—A. Yes, sir.
Q. Have you had occasion to notice the work being done on the Hot Springs Creek ?
A. No, sir; I do not know anything about it.
Q. Haven’t you examined it at all 2—A. No, sir.
Q. Can you give the committee any information in respect to the work here ?—A. I
could not, sir.

J. M. HUFFMAN, 1)eing duly sworn, was examined as follows:

By the CHAIRMAN :

Question. Where do you reside, Mr. Huffman?—Answer. At Hot Springs.

Q. How long have you lived here ?—A. I have been here thirteen years.

Q. What business have youn been engaged in here ?—A. I was formerly in the bath-
house business, until after the fire, when I was burned out.

Q. Do you know anything abont the Government work being done onh the Hot
Springs Creek 2—A. Yes, sir; I have been here all the time they have been doing that
work.

Q. Have you noticed the material used? Do you know whether it is proper ma-
terial or not ?—A. I do not know as far as that is concerned. I do not know what the
contract is. I know what the first specifications were, but have never seen the con-
tract.

Q. Have you any acquaintance with work of that sort ?—A. Yes, sir; I have had
some experience in that kind of work.

By Mr. STORM :

Q. You said that you knew what the first specifications were. I believe the speci-
fications ot the Government were changed in regard to the cement and sand. Was
the sand used in this work, in your opinion, clean, sharp, and free from loam or veg-
etable matter 7—A. Well, sir, do I think it was sharp, clean, and free from loam or veg-
etable matter? That is a pretty hard question to define in doing work. This sand
that they are using is of the kind known as Talco slate formation, I should judge.

Q. And composed of gravel and dirt, is it?—A. I do not know as yon could style it
dirt. Talco is a species of slate that is found in all mountainous countries, and you
cannot say there is loam in it, because vegetation has no grain in it. Vegetable mat-
ter is burned out when the dry season comes.

Q. Talco has no grit in it, has it?—A. Inever worked that kind of material, and I
could not say. I never tried it with cement, to know whether it would make a bond
or not. e

Q. Do you know whether the cement used was equal to the best Rosendale 7—A.
That I do not know, because I have never examined it.

Q. Do you know how the concrete that was put in the back of the wall was made ?—
A. Inever took particular notice or paid any attention to it.

Q. Do you know the proportion of cement and sand ?—A. I do not, because I never
took any notice of that.

Q. As to the mauner of doing the work, have you anything to say in that respect ?—
A. No, sir; because I think it is a very good job of rubble masonry. The mechanical
part I consider well done.

Q. You think the mechanical execution good for rubble masonry, do you ?—A. Yes,
sir; but I do not think the material good.

Q. You do not consider it what would be called range masonry, do you?—A. No,
sir; it is not range masonry. In range masonry the stone is nearly all the same size,
and cut square.

Q. What have you to say about the durability of the stone used both in the side
walls and in the arches t—A. Well, sir, I do not know as I could give a correct opin-
ion of that. I have never seen the stone used but little. I know this stone is full of
seams, and is liable to crack. But they may stand there for years.

Q. Will the culvert itself, as a culvert, answer the purpose of carrying oft the sur-
face drainage, in your opinion ?—A. Well, sir, I do not think that any man can tell
that, because we have never had any rains here that would justify an opinion on that.
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Q. You think you wonld have to wait for a big flood to give an opinion as to that —
A. I think I have seen two or three freshets since I have been here, and I de not think
that that sewer would carry it off; but you cannot tell whether it can or not until
we have a rain here that would test the capacity of the sewer.

Q. Do you know what the specifications provided as to the bed of the sewer sloping
to the center, and about all obstructions being removed —A. Yes, sir.

Q. Is the bed prepared according to your idea of the specifications?—A. Well, 1
have not seen the last contract as changed, and do not know anything about it.

Q. The only change in the specifications was the substitution of a different material
of stone, but the preparation of the bed of the culvert and the concrete or sand or mor-
tar were not changed in any of the subsequent plans. I only want to know whether
the bed has been smoothed out so that water may pass through the culvert with suffi-
cient velocity in comparison with the fall that that stream naturally has.—A. The
only place I noticed was in front of the Arlington Hotel. I noticed that it did not
slope there according to my understanding of the first contract. The other day I wasup
by Whittington avenue, and I noticed that the work was not quite to the slope required.
But a person standing on the bank could not tell exactly from the eye, and I could
not say positively whether the work is done according to the specifications or not.

Q. Was the granite that was used in the wall in the first place a good material out
of which to build the wall and arch ?—A. Elegant.

Q. You have lived here and been acquainted with the management of bath-houses
for a number of years. Now, what have you to say, in the first place, as to the suffi-
ciency of bath-house accommodations for the persons visiting here and the citizens ?—
A. Well, sir, I think that several more bath-houses would not hart any, and I think
they could all be utilized.

Q. Do you know if there is any complaint that there is not sufficient accommoda-
tion here for bathers?—A. I hear people talk a little about having to wait in the
bath-house for quite a length of time before they are able to get a bath.

Q. Is there any complaint that the poor and indigent have not sufficient accommo-
dations for bathing, as it was originally intended they should have —A. I have not
heard of that. I believe that as long as those mud holes were running there was no
complaint. As I said to Mr. Barnes, if they kept on blasting I would not give fifteen
cents for those bath-houses, because it would make the springs dry up.

Q. And that there would be no water to supply the bath-houses after they were
built ; is that what you mean ?—A. Yes, sir.

Q. Then there ought to be snme additional bath-houses to take the place of the
mud holes or such ances as have been resorted to by the indigent heretofore ?—A. I
think so. You see a person that will look at the formation of the tufa and notice the
seams he will understand in a short time that this water comes from the primitive
rock. This tufa has grown over the rocks year atter year and makes the water run
over it and in that way raises it. Twelve years ago the strongest and boldest spring
we had was back of the Arlington, and now it is eight feet under ground, the sinking
being caused by this blasting. I know that this blasting has dried up several bold
springs on the hill.

Q. In your opinion, then, no blasting should be permitted 2—A. Not it they want
to keep the water at an elevation. I don’t think they will decrease the supply of
water by blasting, but make more of it, perhaps; but they will decrease the height
of the springs.

Q. And that will necessitate machinery for hoisting it back at an elevation some
time or other 7—A. Yes, sir.

Q. What are the prices charged now in the bath-houses for bathing?—A. I do not
know what they charge at the present time. I charged 50 cents, but I do not think
tshclay can charge that now, owing to the restrictions placed upon them by Secretary

churz.

Q. They sell tickets in numbers of 21 for $5, do they not!—A. I do not know, sir.
I have been an applicant here for ten years for a bath-house site, as I was burned out.

Q. Have you succeeded in getting one ?--A. No, sir; I have not been one of those
fortunate individuals.

Q. Do you know of any reason why your application was not acted upon favor-
ably ?—A. Well, sir, through the connivance of the superintendent of the reservation.
In the first place, when Mr. Hamblen was elected superintendent I thought he was
friendly to me, and I went to him and told him about my application. I told him I
expected word from Sccretary Teller, and that when it came for him to notify me,
and he said he would. I applied to him several times, and he always told me that he
had received no word from Secretary Teller. After I had gone to him a great many
times I sat down and wrote a personal letter to Secretary Teller, and directed it pri-
vate. In reply I got this letter, which I will present to you, of Mr. Hamblen’s. Here
it is [handing letter to chairman].

Q. Did Secretary Teller send you this letter of May 30, 1833, which Mr. Hamblen
wrote to him ?—A. Yes, sir.
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Q. You have no objection to this being made an exhibit in the testimony, have
you?—A. Not at all, sir. .
The letter referred to is;as follows :

HoT SPRINGS RESERVATION,
OFFICE OF THE SUPERINTENDENT,
Hot Springs, Ark., May 30, 1833,

SIR: Referring to your letter of the 22d instant, making inqgniries in regard to the
bath-house of Huffman & Hamilton, I have the honor to state that the bath-house
was built by Baldwin & Terry. adjoining and connected with the Hot Springs Hotel,
on ground leased to them by W. H. Gaines, and carried with it the nse of one or two
rooms of the hotel. It had a capacity of about twenty tubs. It was a box-house,
built of rough material, like the other bath-houses of that period, was supplied with
iron tubs, and was probably as good as the average at that time.

Huffman & Hamilton purchased the rights of Baldwin & Terry under their lease
from W. H. Gaines, and operated the house some two or three years, until it was
destroyed by fire on the 5th day of March, 1873, There now remains only the vapor
trough, which is worthless for any purpose, and a small quantity of iron pipe—the
connections of the main with some of the tubs. It is twisted and broken by action
of the fire, and of little or no value.

I learn of no complaints of the manner in which their business was conducted.

Onthe plat herewith returned is indicated the site formerly occupied by this bath-
house. The heavy line shows the vapor trough as it now stands with dimensions
corresponding to the scale of the plat. This is all that remains on the ground to
mark the site. The dotted line gives the ontline of the building, which stood directly
over the creel, which comes to the face of this, to the front of the city hall, and to the
front of the bath-houses above. This line was obtained from an old plat on file in
this office, showing the location of the old Hot Springs Hotel. I have examined the
papers turned over to me by the late superintendent, and find nothing among them
to show that the application referred to in your letter was ever made. I know from
general report that Huffman ‘& Hamilton desired a lease, but am not apprised of
any steps taken by them to obtain it.

Very respectfully,
SAMUEL HAMBLEN,
Superintendent.
The Hon, SECRETARY OF THE INTERIOR.

Q. Do you know of anybody situated similar to yourself?—A. I heard of several.
The morning after I was burned out I went up to Geuneral Kelley, then superintend-
ent, and went to work clearing away the rubbish preparatory to rebuilding. He
came down and said tome, ‘‘Colonel, I wish you would wait. I have got word from
the Secretary not to let anybody build until the commission comes here.” I told him
I would like to bnild, but he said that he could not permit it. Then Seeretary Schurz
issued an oirder that there should be no more bath-houses built for the present. It
was not but a short space of time after that when two or three leases were granted.
I went to General Kelley about my bath-house, and he told me to file a_petition and
plans and Idid file a petition and a profile of the house. Then the Ozark, Rector, and
Rammelsburg bath-houses were built; and I asked him about the§e leases, and he su_id
that that was all done at Washington. He told me that the bill gave me that site
and nobody should encroach upon me. . ) )

Q. Well, who did finally get the lease of the site 7—-A. Mr. Gaines is here and he
can tell you, but there is no house on it. The lease is granted to Mr. Gaines for the
site adjoining this brick bath-house over here.

By the CHAIRMAN :

Q. What is a fair price for bathing people? What can these bath-house proprie-
tors afford to do it for? What would be a fair remuneration for the money invested?—
A. Well, I think 30 cents is a fair price. . .

Q. You consider that enough, do you?—A. Well, there isone thing a man must con-
gider. Here is a watering place the year round, and at 30 cents a man could make a
good profit on the investment. .

Q. How many people can be bathed in one tubaday? Whatisa reasonable aver-
age ?—A. Ten.

gQ. That would be a fair average, you think ?—A. Yes, a fair average. 1 have
bathed in my house a good many more than that on an average.

Q. Is there any requirement or regulation as to the hoursof keeping open the bath-
houses ?7—A. There is very little bathing now after 4 or 5 o’clock, but in the summer
time they bathe later than that. A great many people come here who wish to bathe
before breakfast. Bathing commences in the morning at 7 o’clock until half past 9,
and then they commence and bathe until half past 1. They then start bathing at
3 o’clock, and bathe until half past 6. Very few bathe after that.
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By Mr. STORM :

Q. Well, that would give each bather an hour, according to your estimate 7—A.
Some bathe qnick and some slow, and generally there are people who won’t be hurried.

Q. Do you know anything about the obtaining or getting of these leases ?—A. I do
not know how they get them. I never succeeded in getting one myself. Some one
over in Washington ﬁnes it, I believe, whom I have never got on to yet.

By the CHAIRMAN:

. Are there any public needs at Hot Springs that have not been provided for in the
way of personal accommodations in the bath-houses, hotels, &c.7—A. I think one of
the public needs is a good hotel.

Q. You think the hotel accommodations are inadequate, do you?—A. I do not
kuow whether they are inadequate, but I do know that a great many people go away
from here dissatistied because they cannot get the accommodations they are willing to
pay for.

Q. You think you need more hotels and better ones 7—A. Yes, sir.

Q. How many first-class hotels are there here ?—A. That is a hard question to an-
swer.

Q. Isthere a hotel in the valley at which a tellow can get a good square meal, ex-
cept the Arlington ?—A. Well, we leave that to those from the capital; they ought to
know; they have been shifting around a little here, and I guess they have found out.

Q. What is the reputation of the Arlington as a hotel 7—A. I believe good.

Q. Regarded as a first-class hotel, isit ?—A. 1t is regarded so in the valley.

Q. Isits continuance on the public property a public convenience ?—A. Until there
should be a hotel established to supply its place, I should think it is.

Q. Is there any hotel here that would supply its place if it were discontinued 2—
A. I don’t know that there is.

Q. Who built that hotel 7—A. Mr. Stitt, Mr. Rugg, and Mr. Foredyce.

Q. The hotel was built there at the time the property was adjudicated to the Gov-
ernment, wasn’t it 7—A. I believe before the property was adjudicated to the Govern-
ment.

By Mr. StoRrM :

Q. Do you know whether any improvements were on this property at the time of
the assessment for improvements made here by the Commission of which Senator
Cragin was the chairman ?—A. Yes, sir.

Q. Now, taking into consideration the privileges of the hotel there and the value of
the improvements upon the ground, is $1,000 a year rental reasonable for the Govern-
ment to receive from that property ?—A. I should judge that it was very cheap.

Q. Suppose the lease of the hotel was sold to the highest bidder as it stood then,
what do youn suppose parties would have given for it?—A. Well, I should judge
$15,000.

By the CHAIRMAN :

Q. Do you mean for the property 7—A. Yes, sir.
Q. The house 7—A. Yes, sir.

By Mr. STORM :
Q. As the improvements were then 7—A. Yes, sir.

By the CHAIRMAN :

Q. Mr. Stitt is a pretty good hotel keeper, isn’t he 7—A. Very.

Q. Hasn'’t it acquired its character and reputation by veason of his ability as a ho-
tel keeper 7—A. Yes, sir; he is very careful of his guests and sees to them very well,

_sir. I amonly speaking of that, judging by the way other hotels rent.
By Mr. STORM :

Q. Do you know what these bath-houses are charged for rent ?—A. None of them
are rented.

Q. Well, they pay a certain amount per month for each tub to the Government and
put up the house themselves, don’t they ; that is, the lessees?—A. Yes, sir.

Q. Well, suppose the letting was a matter of public competition, like the award of
any contract to do public work, would more be given per tub than is now paid the
Government ?—A. I think likely there would be, sir.

Q. With the same restrictions as to charges, &c.?—A. Yes, sir; and bath-houses
which are private institutions, such as the Rector, the Rammelsburg, the Old Hale,
and the Big Iron have no restrictions there for charity.

Q. Isay, taking therestrictions as to charges—taking that into consideration—I ask,
would they bring more than $15 a tub ¥—Yes, sir; I think they would.

Q. How much more would they bring, do you think, if sold in the way indicated —
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A. When the receiver came here I paid $20 a tub. That was before the Commission
came.

Q. Well, there was a profit at that rate, was there =—A. Well, I certainly should
not have paid that much if I thought there was not.

Q. Can you give to the committee any estimate that is at all reliable as to the num-
ber of persons that could be bathed in any one of these houses you choose to designate
in a year #—A. I did have the statistics for three years’ bathing, but I have forgotten
what it was. Ithink the largest number was thirteen thousand and odd people.

Q. How many tubs did you have in your bath-house?—A. Twenty. That was the
biggest year’s business I ever did, but then we did not have the same number of visi-
tors then as now, and we didn’t have any competition either.

" QN You say you did not have as many visitors then as you have at this placenow ?—

. No, sir.

Q. But to offset that you had less competition?—A. Well, we had a good deal then,
and more than now. As the fellow said, each tub stood on its own bottom, and we
got $27.50 for twenty-one baths.

By the CHAIRMAN:

Q. You had a pretty fat thing of it, then?—A. We furnished the attendants and
paid all the expenses. We had to keep a house different then from what they do now.
We used to paint a house three times a year then, because the vapor soon makes a
house look dingy. They don’t do that now.

Q. Why don’t they do it now ?—A. Because their bath-houses are run by a pool,
and if you don’t take a bath in one honse you will have to take it in another.

Q. What do you mean; is it that the bath-house proprietors have pooled their in-
terests 7—A. Yes, sir.

Q. Explain what you mean by that #—A. They pool the earnings as if they were all
one house.

Q. Under one management, you mean ¥—A. Yes, sir: you might say under one man-
agement, and the same as if one man ran them all.

By Mr. STORM:

Q. And an agreement that no one bath-house shall bathe for any other price than
that authorized by the pool?—A. Yes, sir; if the Old Hale takes in a hundred this
week and the Big Iron a hundred and twenty-five, they get the pro rata of what each
tub has made.

Q. That of course destroys all competition in prices ?—A. Yes, sir.

By the CHAIRMAN:

Q. What was the quantity of water running into what was called the Mud Hole ?—
A. Well, T do not know ; I never measured it; but it was sufficient to bathe a couple
of hundred a day.

Q. Was it supplied by a pipe or from a spring 7—A. From a spring that came out
right under the rock.

Q. Was any of the water supplied formerly by pipes —A. Only drinking water.
A Q. The water for bathing came up from a spring at the bottom of the pool, did it 7—

. Yes, sir.

Q. Have you seen it lately 7—A. I saw it about a week ago.

Q. Is there any water in this Mud Hole now ?—A. Some; not much.

Q. Do you know what caused it to disappear ?—A. I judge that it disappeared on
account of the blasting below.

Q. You think that the disappearance came immediately from the blasting below
there, do you?—A. Yes, sir.

By Mr. PAYNE:

Q. Is any of the hot water used for any other purposes but bathing by any of the
hotels or parties here ?—A. I know that one pipe runs to the French Hotel and one
to the Arlington and one to the Avenue.

Q. Do you know what this hot water is used for in these hotels ?—A. I believe it
is used in the Arlington for drinking purposes. I believe that this hotel here (Sump-
ter) uses it for drinking purposes. The Avenue uses it for purposes of bathing, as
they have a bath house connected with the hotel, and I think they use the cold water
for drinking purposes.

By the CHAIRMAN :

Q. Do pipes run from the springs to these different persons or hotels 7—A. Yes, sir.

Q. But the water is supplied for drinking purposes only, isn’t it 7—A. I do not
know. .

Q. Does it run in larger quantities than is necessary for that purpose ¥—A. I do not
know; I never examined to see what flow they kept up or not.
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By Mr. PAYNE:
Q. Do you know whether the water is used for water-closets in any of the hotels ?—
A. I do not.

R. H. TAYLOR, being dnly sworn, was examined as follows:

By the CHAIRMAN:

. Question. What is your residence and occupation ¥—Answer. Hot Springs, and phy-
sician.

Q. How long have you resided here?—A. A little over seven years.

Q. Are you acquainted with the Government work now being done upon the Hot
Springs Creek ; have you observed it?—A. I have watched it; I cannot say I am ac-
quainted with it. ) :

Q. The committee is here charged with the duty, under resolution of Congress, of
inquiring as to whether or not the plans and specitications for that work are proper
ones, and whether or not the material being used is proper for a work of that char-
acter, and whether the workmanship is up to the requirements of the plansand speci-
fications. Now, state to the committee in your own way what you know of this
work. —A. As at present carried on?

Q. Yes, sir.—A. Well, as to the rock, I am no geologist. You must remember that
my pursuits in life are in variance with the occupations that would qualify me to give
an opinion as to the character of the work. I think the rock of a very inferior char -
acter ; thatis, the rock at present used. I base my opinion nponmy observations of
it as it was taken from the quarry. It is of a porous, secamy nature, that will absorb
water and freeze, which, when thawed, will cause the stone to break and crumble.
The dimensions of the rock, in my opinion, in many places, are not such as to be suita-
ble for heavy work of that character. It istoo small as compared with my idea of
the original contract. The first contract called for granite, which is substantial and
would last for ages, and if the work had been carried on in that way it would have
remained for many centuries.

Q. Whatdo youknow about the sand and cement used ? Are they the proper kinds of
materials, and are they used in sufficient quantities?—A. I am unacquainted entirely
with the necessary qualifications of such work. I only base my opinion upon its being
inferior from a conversation I had with the superintendent. He showed m:e the work,
and explained the cement, saying that when it had time toset it would require dyna-
mite to separate it, as it would be a solid mass as firm and solid as granite; and yet
when the change of contract came, requiring theremoval of the granite to takethe place
of the cheaper rock, it was removed with no more force than ordinary stone. I did
not see them use any exertion at all in removing it.

Q. You understand the method of sewerage proposed in connection with this work,
and yon will please state what your views of it are as a medical man, in respect to
the health of the town in its eftect 7—A. The bricking up of that portion of the con-
tract?

Q. No; what would be the effect of turning the sewerage of the city into the
creck 7—A. I think it would be very pernicious to use that creek as a public sewer,
unless hermetically closed and carried to the river.

Q. You think the deleterious eftects could be guarded against by carrying the cul-
vert to the OQuachita River 7—A. Yes, sir.

Q. Well, what would you submit in lieu of the present system of sewerage 7—A. I
think the original specification provided for the sewerage to be carried oft by a sys-
tem of lateral pipes. Otherwise we would be at the mercy of epidemic and indemic
influences.

Q. Suppose the sewerage accumulated at a point opposite the Avenue Hotel on the
east side of the valley down to Malvern Crossing was turned into that creek, would
there be any more danger than now ? Is pot there just as much sewerage going in
from the east side now as there would be when that tunnel is completed ?—A. Yes; ¢
little more, because the bath-houses will be increased and then there will be the
sewerage from the Government hospital, and other houses that will be built near the
creek. I think it will be all the way down to Malvern Crossing, after this improve-
ment is completed, a densely populated street.

Q. Itis pretty well populated now, isn’t it ?-~A. Yes; and it will be more so in a
few years.

Q. Now, do you think from the Arlington Hotel down to Malvern Crossing the street
will be built up as thickly as it conld be, taking into consideration the Government
reservation, and would there be any more sewerage turned into the creek than there
was prior to 1874?7—A. Ten times as much.

Q. Is not it a fact that there were ten times as many houses on the east side in 1374
as there now are 7—A. Yes; most of the town was on that side then.

Q. And did not all this sewerage go into the creek at that time?—A. Yes.

Q. Did any trouble result at that time to your knowledge?—A. I do not think so.
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Q. Now, if the city put in sewerage for the west side of the valley parallel with the
creek, do you think that the sewerage from the Government reservation going into
the culvert would produce any serious results ?—A. Yes, sir; after this work is built
up and covered in there will be a necessary confinement and accumulation of gases
and effete matter which would be injurious to health; there would not be sufficient
running water to keep down the odors, and in my OpllllOll the lives of those living
immediately around it would be _]eop'mh/,ed

Q. I will ask you whether or not in a space as large as this tunnel, with a creek of
running water through it, gas would be (renomted?—A It necvssqnlv accrues in con-
fined pipes, whether thu\ have a large arch ora small one. There is no means of gen-
eral escape as in the open air.

Q. What is the value of the Hot Springs as a health resort to the United States and
the world ?7—A. It stands entirely alone, and, in my opinion, ahead of them all.

Q. In what does the values of its waters consist ?—A. The curative qualities of these
springs is a subject that has not been handled satisfactorily, and comparatively little
known, except as to effects.

Q. Well, as to effects?—A. We have opportunity of seeing daily in diseases liko
syphilis, or in diseases of a general character like rhenmatism, that these waters are
marvelously simple, not ()n?\' by quick elimination, but by ac celeration of the vital
forces and energies and the changing of them all. We see that. But the actual
medicinal qnaht\ of the water has not been properly investigated. I have not the
genius to examine and see, and I only take resunlts.

Q. Are there any other waters in the world known to be as valuable ?—A. I believe
that the people are rapidly being convinced throughout the world that there is no
such water elsewhere. I have had patients from “Carlsbad who came here, and it
must have been on account of the waters, for, of course, we do not claim superior
knowledge over our medical brothers abroad.

Q. What is the average number of visitors to the Hot Springs annually 7—A. I think
I have seen the time when it was fuller than now, and sometimes there are 4,000 or
5,000 people here. There have been times, as you know, when there were upwards
of 5,000 or 6,000 here.

Q. Abont what would be the aggregate number a year ’—A. I think it very rarely
runs below 1,200 or 1,500.

Q. But I mean how many visit here in the year?—A. Come and go ?

Q. Yes, sir.—A. Well, I have never thoughtof that. I expect there would be 40,000.

Q. Now, doctor, what are the needs of the Hot Springs; what are the public re-
quirements and the needs of the invalids visiting here, &c. ?—A. I do not think the
entertaimment is sufficient, and I doubt whether the bath facilities are plentiful.

Q. Do you doubt whether or not there is a sufficient number of bath-houses, and if
those that are here are properly managed ?7—A. Asto the manipulation of them I know
nothing, but they are crowded.” I am satistied of that, for I have patients who tell
me that they wait three and four hours in the bath-house before they can get a bath.,

Q. How many first-class hotels are there here 2—A. I do not know what you call a
first-class hotel. The Arlington stands at the head, then the Avenue, and then the
Waverly.

Q. For the most part are those hotels crowded with visitors?—A. They are at
present.

Q. For the most part are they able to accommodate all invalid visitors to the Hot
Springs 7—A. At seasons they oertainly are not. At present I doubt whether you
could get in either of these hotels. I have seen seasons in the year when the Alllll"-
ton was reduced in the number of visitorsand had ample room, but at present I doubt
whether you could get a room there.

Mr. STORM. We khow that by experience.—A. I doubt whether you could get in
the Arlington for three weeks.

Q. Does the Arlington Hotel stand on the Government reservation T—A. Yes, sir; [
believe it does.

Q. Does it rank as a first-class hotel 2-—A. I think it does.

Q. Do you think visitors could get along very well without it #—A. I do not. At
present they could not get along without it unless they brought tents with them.

Q. You regard it as a public necessity, then, and as a public convenience 3—A. At
present, sir, I do.

By Mr. PAYNE:

Q. If the first plan had been carried out and sewer- -pipes had been laid on each side
of this arch, that would not have helped the difticulty, unless the sewer-pipe was
carried below the city, would it?—A. Unless the sewerage is carried by the city or
the Government nuthu down, it will jeopardize the lives of those at the extremity

in the same way as it would be injurious to health in this vicinity. Itshould be car- -

ried down to the river. . .
Q. And you think the only remedy now is in building the sewer down through the
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city and extending it on to the river ?—A. Or it could be obviated, in my opinion,
by laying the pipes which carry off the sewerage down below the city.

By the CHAIRMAN :

Q. What is the medical value of what is known here as the Mud Hole 7—A. Well,
the waters of all the springs, with a very slight microscopic difference, are the
same, in my opiuion, and in the opinion of medical men the peculiar virtue of
that water is not on account of its earthy composition but its inherent heat. Now
the Mud Hole is, or was, far above any bath-house in the vallay. The basin was a
non-conductor and more water came into the Mud Hole than could be obtained in a
tub. It came directly from the earth into the basin, and if the medicinal virtues
were good on a small scale they were proportionately greater on a larger scale. The
body would come in contact with probably a hundred times as much water in the
bath there as in the counfines of' a tub.

Q. How was it supplied previously, and how many people bathed in it?—A. The
quantities of water, up to recently, appeared to be ample. It flowed from the crev-
ices in the bottom and boiled up, and appeared to be ample. The number of visitors
there I only judge by the crowds I have seen going and coming. This bath was
probably more generally spoken of than any other bath at any time.

Q. The popular belief was that there was more virtue in that than in any other
bath, was it not ?—A. It certainly was.

Q. Was it a place of great resort for bathers ?—A. Yes, sir.

Q. What do you think will be the probable effect on the springs if blasting is per-
mitted to continue at the base of the mountain for bath-house sites ?—A. Experience
has tanght us that it has been disastrous. When I first came here there was a very
beautiful spring known as the Big Iron, and it was the glory of the valley; but in
blasting around it, it became perfectly dry.

Q. When did that oceur 2—A. That occurred, I think, in 1878.

Q. That was not the arsenic spring, was it ?—A. No; that was the Big Iron. It
was under what is now known as the Big Iron Bath House.

Q. And you were satisfied that the disappearance of this spring was due to the
blasting 3—A. There could be no mistake about it. It occurred in a moment, and
the recent blasting at the base of what is known as the Mud Hole appears to have
closed that in a moment, and the theory in my mind is perfectly clear that the supply
of water is not lessnned at all, because under that mountain there is, in my opinion,
ample hot water for the world, but it formerly flowed in large quantities, as is mani-
fested by the tufa. The water could not reach the present altitude if it were not for
the presence of the tufa. The water coming in contact with the air forms the tufa.
Of course it is a porous formation, and the water forcing to an outlet, it flows through
the crevices and thereby attains a certain altitude. Now,if you blast and strike into
the lower strata, you lessen the altitude of the water.

JaMEs L. BARNS, being duly sworn, was examined as follows :

By the CHAIRMAN:

Question. What is your residence and ocecnpation ¥—Answer. Hot Springs ; deputy

United States marshal, and in charge of the Mud Hole.
By Mr. PAYNE:

Q. How long have you had charge of the Mud Hole?—A. Since 18723,

Q. And that has been used partially as a bathing-place for poor people, I suppose I—
A. Yes, sir.

Q. Under what system have you conducted this Mud Hole since you commenced, in
1873 7—A. Ihad permussion from General Kelley, the superintendent, to put up a build-
ing at my own expense, and give certain hours for free bathers, and certain hours for
pay bathers.

Q. How was the time divided ?—A. From 7 to 9 in the morning free for families, and
from 9 until 11 for families that paid, and from 11 until 4 in the afternoon for men
who paid, and from 4 to Y at night free for men. .

Q. How long did that system continue—those hours ?—A. Well, now, during the pay
hours I bathed a great many free, too; they were respectable people, but they were
broke, and the doctors sent them to me and asked me to give them tickets; that sys-
tem was kept up until January.

Q. What year ¥—A. This year; this last January. I had orders from the Depart-
ment to make the place free at all hours; that is, during bathing hours. )

Q. You may state whether the bathers are graded or not, as to those who paid and
those who were unable to pay ?—A. No, sir; thev were all accommodated. I had in-
structions to grade the bathers. That is, those people who paid, to give them cer-
tain hours, and those not able to pay certain hours.

Q. Do you mean that since January you have had a different system ?—A. Since
January I have been running under that system. .
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5 Q. Fr(lale at all hours?—A. Free during bathing hours, from 7 in the morning until
at night.

Q. Have any bathers paid since January last —A. I have had some to come in the
morning before bathing hours. Some of these commenced bathing before 4 o’clock.

Q. The water is not so high there as it used to be, is it #—A. No, sir.

Q. When did you notice the falling of the water 7—-A. About two weeks ago last
Saturday, I think it was.

Q. At that time were they blasting there 7—A. Yes, sir.

Q. Where were they blasting ?—A. In front of the pool, near the Magnesia Spring.

Q. Did you discover the failure of the water about the time it began ?—A. I was
not there at the time. It fell all at once, just from one blast.

Q. But you were not there on the premises at the time ¥—A. I had gone to the post-
office, and when I came back, after the blast was made, I was informed by the man I
left in charge that the men in the pool at the time the blast went off said the water
stopped running in the bottom.

Q. Who was that, the watchman ?—A. A man I have in my employ.

Q. What is his name ? —A. Pete is all I know. He goes by that name. That night
the pool did not fill np as it generally did.

Q. Well, before that, what volume of water was there running into the pool from
the spring ?—A. Well, from one-half to three-quarters at night. There were four or
five springs in the bottom.

Q. Was there sufficient water without the use of the pipe 7—A. We used no pipe
except for drinking water and the douche.

Q. After the failure of the water-you dug down some, didn’t you ?—A. Yes, sir; we
dug down 3 feet.

. And found water ?—A. Yes, sir.

Q. How does the flow of water now compare with what it was before ?—A. I do not
think it is quite as much, but I think when we get the pool dug out we will find as.
much water as before.

Q. But you have not found as much yet?—A. I do not know. I could not tell
very well. .

Q. This blasting was directly in front of the bath-house, was it not ?—A. Yes, sir;
south of the bath-house.

Q. How far from it ?—A. About 100 or 150 feet from it, probably.

Q. And that blasting was done for the purpose of clearing away the rock and tufa
for a new bath-house, was it ?—A. Yes, sir.

Q. Had you ever noticed before this the effect of blasting on the water aside from
the lowering of the Mud Hole Spring?—A. I do not know that I noticed in particular
myself.

By Mr. STorRM:

Q. Where that water now issues from the ground it cannot be used for bathing pur-
poses in any of the bath-houses on the Government reservation; it is too low, is it
not ¥—A. Yes, sir; too low.

By Mr. PAYNE:

Q. Previous to January, about how many people on an average did you bathe at
your bath-house who paid 7—A. I built the house in 1878, and from October, 1878, to
July 1, 1879, I gave 12,035 free baths and 3,164 pay baths. From July, 1879, to July,
1880, I gave 22,681 free baths and 7,399 pay baths. From July, 1880, to July, 1881, I
gave 26,735 free baths and 6,293 pay baths. From July, 1881, to July, 1882, I gave
37,024 free baths and 6,354 pay baths. ¥From July, 1882, to July, 1883, I gave 44,269
free baths and 9,823 pay baths. The charges that were collected for pay baths were
according to what the parties were able to pay. Of course we had a certain price,
which was $3 for 21 baths, and when a party said he could not pay that much I have
sold tickets for what they could pay. I have sold 21 baths as low as §1. I sold the
tickets just according to what they were able to pay.

Q. Have you the figures from last July down to the present time ?—A. No, sir; I
haven’t them-with me.

Q. What has been the effect of the change of system since Janunary ?—A. I find a
good many able to pay who prefer bathing there. I bathe 100 a day that are able to:
pay and 200 a day free. It isnot the price they care for, and they are perfectly will-
ing to pay the same price that the bath-houses charge.

Q. Do they consider that the best water here =—A. Some of them do; yes, sir.

Q. Is there any combination of the other bath-houses, or pool, that you know of ?—
A. They have a bath-house pool, I believe, sir.

; (12 lil\ow long since that took place ?—A. I do not know exactly; but about a year,
think.

Q. Has there been any change in the price of bathing since the pool was organ-
ized ?—A. They used to charge 25 ¢ents in most of the houses, and now they charge
30. They sold twenty-one baths as low as §3 for quite a while.
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Q. In other words, there was competition before the organization of the pool, and
since then there has not been?—A. Yes, sir. I would like to state, too, that I was
the first applicant for a bath-house lease, and it was granted to me by General Kel-
ley. It was the first lease ever granted, and was signe(‘f by him, and not signed by the
Interior Department. At that time he signed all leases, and they did not send them
to Washington. This was for a lease of water to run off the reservation, and owing
to the unsettled condition of property I failed to get any one to engage with me in
the business, and, not having the money myseH, I offered to sell the lease, and I
offered to take §1,000 for it. Some one went to General Kelley and told him about it,
and he sent for me, took the lease out of my hands and revoked it, and 1 have never
been able to get any lease since then.

" Q. Did they permit any transfers to other parties er by other parties of leases ?—A.

0, SiT.

Q. Were there any other parties that leased bath-house sites that were permitted
to make transfervs of their leases at that time?—A. Yes, sir; two or three months
afterwards.

Q. Isuppose there had been frequent transfers of these leases, had there not been —
Yes, sir. .

Q. Suppose these privileges were put up to the highest bidder, how much would
people be willing to give for the use of the water and the bath-house privileges per
tub per month ?-—A. I suppose property on this side would bring $300 a foot.

Q. You do not understand me. Suppose the privilege of leasing a bath-house was
put up at auction instead of Leing let privately to individuals; suppose the Depart-
ment advertised, and there was open competition, now how much rent do you suppose
would be realized per month for each bath-tub ?—A. I do not know hardly how to an-
swer that question. They consider them very valuable; I know that. I donot know
exactly what they would bring. I have known of a lease of a bath-house site to be
sold as high as $5,000, when it would cost §10,000 to excavate the place.

Q. Did yon say you knew of parties who obtained a lease, and before doing work
on the site transfer it and receive a bonus of $5,000?—A. Yes; and one of $2,000 and
one of $2,500.

Q. What leases were they ?—A. The one near the Magnesia Spring sold for twenty-
five hundred dollars. The lease was granted to Mr. Burkstaff, and it was sold to
Gaines & Smith for twenty-five hundred dollars.

Q. When was that ?—A. This last summer.

Q. And that was for how many tubs ?—A. I do not know what the lease calls for,

Q. Of course the lease itself will show that ?—A. If Mr. Burkstaff was here he could
tell you.

By the CHAIRMAN :

Q. Does he live here?—A.. No, sir.
Q. Did he ever live here 7—A. No, but he comes here every year.
By Mr. PAYNE:

Q. Do you know of any other lease where a bonus was paid for the transfer 2—A.,
No, sir; only those I have spoken of. I know that one was sold to George L. Smith
by Frank Stearns.

Q. Do you know what was paid for that 7—A. Two thousand dollars, I think. He
told e at one time, but I have forgotten. .

Q. How long ago was that transfer made ?—A. Last summer.

Q. And in both these instances the leases were sold before any work had been done
on the site 7—A. Yes, sir.

Q. Do you know anything else that comes within your knowledge that will aid the
committee in this investigation ?—A. Well, no; I do not know that I do.

By the CHAIRMAN:
Q. Do you know anything about the creek work, as to how that has been done ?—
A. No, sir; I do not; I am not an expert in that line.
Q. How many bath-houses are there here 7—A. Eleven, I believe.

By Mr. PAYNE:

Q. Do you think that the present number of bath-houses furnish sufficient accom-
modation for the existing demands ?—A. Well, business is increasing every year; you
see how my business increased, and I suppose the business of the other bath-houses
increased, too.

Q. Well, isn’t there demand for more accommodations than youhave at your place ;
isn’t it crowded at times each day —A. Well, when I get the old pool fixed up again
I think I can accommodate them all. :

Q. I am speaking of the accommodations before the water fell.—A. We never used
but one, and now we will have two.

Q. In other words, you have to double your facilities?—A. Yes, sir; and I think
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we will have ample accommodations then, unless we make it free at all hours, and if
we do, that pool will not be large enough.

Q. Do you think that the other bath-house in connection with your present one
will furnish sufficient accommodation for the demand?—A. I think so.

Q. Do you know whether any other springs have been damaged by blasting 1—A.
No, sir; I do not.

Q What hours are consldered the regular bathing hours 7—A. From 7 o’clock in the
morning until 6 o’clock in the evening.

Q. That comprises the hours in w hich persons may bathe, and not longer than that ?
—A. Yes, sir.

Q. What time do most people go to bathe ?—A. Most people bathe in the forenoon,
before dinner; from 9 o’clock until 1 o’clock.

Q. Who controls the bath-house association or pool; who does it belong to !—A.
The Hot Springs Bath House is owned, I believe, by Alfred Gaines and George L.
Smith; the Grand Central Bath House isowned by Smith and Rector and Gaines; the
Big Iron Bath House is owned by Dr. Garnet; the Old Hale is owned by (:cotge
L. Smith and Alfred Gaines; the Independent is owned by George L. Smith, Alfred
Gaines, and Colonel Fordyce,and I believe by Major Latta; the “Palace Bath House
is owned by Colonel Fordyce, Major Latta, and Mr. Mauuce the Ozark is owned by
Mr. Maurice, Major Latta, and Colounel Fordyce. The Brick Bath House is owned by
George L. Smith, and these three new sites or leases near the Brick Bath House are
owned by Mr. Gaines, or he has an interest.in them, and the Mud Hole is owned by
me; that is the old place.

Q. What three sites do yon speak of 7—A. Two are in front of the Mud Hole and
one is just south of the Brick Bath House.

Q. How long since they were leased ¥—A. Last summer.

Q. I will ask you if one of these sites does not comprehend the site formerly occu-
pied by the Huftfinan Bath House 7—A. I could not tell. Mr. Huftman claims that it
does.

ARTHUR K. TAYLOR, being duly sworn, was examined as follows:

By the CHAIRMAN :

Question. Where do you reside, and what is your profession ?—Answer. I reside
at Hot Springs, and am a physician.

Q. How long have you been practicing medicine 7—A. I have been here ten years.

Q. How long have you been a physician 7—A. Forty-two years.

Q. What is the value of the Hot Springs water as to its medical properties ?—A.
Our patients get well, but by what means we do not know.

Q. This is a place of large resort, is it not 7—A. Yes, sir.

Q. Does the profession know of any other medicinal waters which have the same
virtues as these of the Hot Springs ?—A. No, sir.

Q. Do you know anything about the work done on the Hot Springs Creek, under
the direcfion of the Government; whether the proper material is used and it is prop-
erly constructed 7—A. I know that the first work done with blue granite was very
excellently constructed. The remaining work has been done with smaller stone.

Q. Do you know whether the work has been done properly or not 7—A. No, sir; I
was absent some two months during the progress of the work.

Q. What will be the effect on the health of the town if the sewerage on the east
side of the street is turned into the creek ?—A. I believe that the Hot Springs Creek
is the proper sewerage of the city, if covered and carried a sufficient distance out of
the town.

Q. How far should it be carried?—A. It should be carried about a mile, as far
down as the laundry.

Q. What distance is that ?—A. Itis about a mile and a quarter or a mile and a half
from here to the laundry.

Q. And you think that if the sewerage is carried in a culvert that distance it will
work no injury upon the health of the towni—A. I think that will carry it entirely
out of the way of injury.

Q. Now, doctor, if the sewerage of the city on theeast side of the creek, commencing
say at the park, is turned into the creek as far as the reservation exteuds, do you
think that would be hurtful to the public health 7—A. Yes, sir; to the lower part of
the city, I do.

Q. You came here what year?—A. In 1874.

Q. Where did you have your office then ?—A. At the house built adjoining the Hot
Springs Hotel.

Q. Was the rear of your office over the Hot Springs Creek ?—A. It was.

Q. Was any other sewer used in the town at that time except the Hot Springs
Creek ?—A. I do not know of any other.
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Q. Is not it a fact that a large number of houses, bath-houses, and hotels were situ-
ated directly over the creek 2—A. They were all over the creek.

Q. Do you know of anybody that was affected by the sewerage which at that time
was turned into the creek 2—A. I do not.

Q. Well, if a sewer-pipe was run along the west side of the creek, and parallel with
it, of sufficient capacity to carry off the sewerage of the west side of the town, do you
think the turning of the sewerage on the west side of the reservation into the creek
would be hurtful to the public health ?—A. I do not know that it would particularly.
It might in the lower end of the town. It would emit a stench that would be very
disagreeable, and I think that it would be better to carry it down farther.

Q. This is a great health resort, an' we want to know what would be best for the
well-being and interest of the invalid persons who come here. Now, what is required
here to meet their convenience, health, and comfort? You are a doctor, and you can
tell us.—A. I look upon the sewer system as most important here.

Q. How about the bath-house and hotel accommodations and things of that sort 2—
A. We have a large number of hotels, but we have not yet accommodations for all
the people who come here. Our principal hotels are generally crowded, and even
this committee had to go from one hotel to another to find accommodations.

Q. Yes, sir; we are painfully aware of that. Go on doctor.—A. We have not as
much accommodation as our visitation requires.

Q. Do you think the bathing facilities adequate to the demand?—A. Yes, sir.

Q. And the great need seems to be want of hotels, you think 2—A. Yes, sir.

Q. What is the value of this Mud Hole as a bathing place, what is the principal
value attaching to it 7—A. My experience of ten years’ observation leads me to state
that I prefer my patients to go there rather than to any other place.

*Q. Do you advise your patients to bathe there?—A. In peculiar diseases I always
advise them to bathe there, and I believe that the principal virtue of that spring
consists of the quantity of water. In a bath-tub our body displaces a large amount
of water, and we get the benefit of only that small volume which is around us. In
a pool we bathe in three or four thousand yards of water, while thestream is running
all the time. The profession is inclined to believe that it is the electrical condition
of the water that makesit valuable. Now, in the bath-tub we would lose all this elec-
tricity, because by touching the sides of the tub with a hand or foot the electricity
would be taken out immediately.

Q. What do you think of this blasting here ?—A. I was not here when that was
done, and did not see it, but it seems to me that this blasting of the tufa, by separat-
ing it from the solid rock, would diminish the waters of not only one spring, but of
all.

Q. Do you think it a safe process for excavating for bath-house sites here 7—A. T
think if they should adopt another plan it would be far preferable to blasting. I
believe in our deeds from the Government it has been prohibited.

By Mr. StorM:

Q. How far down Hot Springs Creek below the post-office did I understand you to
say this improvement should be carried 7—A. About a mile or a mile and a quarter.

Q. That would leave the sewer opening at the settlement down there, wouldn’t
it?—A. No, the settlement is not immediately on the creek. There are very few
houses down below the laundry ; very few.

Q. But you think that the Hot Springs Creek is the proper sewerage, if arched and
carried down about a mile below the city?—A. It does strike me that the natural
sewer of this town ought to be that creek, and it ought to be covered over in such
way as not to prove injuriouns.

Q. It the bed of the stream was smothered ont and narrowed a little, and the walls
raised 2 or 3 feet higher than they are now, and left nncovered, wouldn’t that remedy
the difficulty 2—A. In a great measure it would, sir.

Q. The natural current of the creek, if unobstructed, would give a free flow of water,
wouldn’t it 7—A. Yes, sir. .

Q. Could not means lLe resorted to for flushing the stream periodically 2—A. Yes,
sir; we have water-works here sufficient for that purpose. The creek could be
flushed in such way as to carry any débris in the creek down the stream. With that
plan and a constant stream of water running it ought not to be annoying at all.

By Mr. PAYNE:

Q. Isuppose that the town has become so large that you need additional means of
sewerage 7—A. If the sewage of the town is not taken away, we will be subject to
some epidemic.

Q. Would not you regard it as rather an extravagant means of sewerage to build
an archway over such a creek as this, and carry it two or three miles ?—A. Yes, sir;
it would be expensive. .

Q. Could not you put in a smaller sewer and use it exclusively for sewerage, and
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would not that answer the same purpose 7—A. Yes, sir; if it was sufficient to carry
off the water it would answer.

By the CHAIRMAN :

Q. What are considered the regular hours for bathing ?—A. In sumnier season it
ought to be much earlier than now. But any time from six until four o’clock ; prob-
ably it may run up to five o’clock.

Q. About how many hours in the day would be embraced in the time of bathing ?—
A. From ten te twelve, say. I have patients who bathe at all hours. In the summer
season I bathe them early. A majority of people bathe in the morning hours.

HENRY HEcCoOX, being duly sworn, testified as follows:
By Mr. PAYNE:

Question Where do you reside 2—Answer. Hot Springs.

Q. How long have yon lived here 7—A. Ten years.

Q. 1 suppose that during that time you have been familiar, more or less, with the
springs and the Government property here 2—A. Yes, sir.

Q. Have you ever been connected in any way with the management of springs or
bath-houses ?—A. No, sir.

Q. What has been your business?—A. My business has varied since I have been in
Hot Springs. ,

Q. Have you had occasion at all to examine the Government work during the last
year?—A. No, I had no occasion to do it.

Q. Well, have yon examined it?—A. Yes, sir.

Q. Well, what do youn say as to the plan; whether it is adequate or not for the pur-
pose intended ?—A. The only impression made on me was that I thought it very
strange that the work was not built in accorcance with the contract. I wasa bidder
on that work.

Q. Were you a bidder on the original specifications?—A. Yes, sir; and that was
the only impression made upon me. I never examined any of the material. Iam not
an expert and am not capable to give an intelligent opinion of the matter, and would
not like to do so.

Q. But you are able to say what the stone work now being done is worth per cubic
yard, are you not?—A. I know nothing in the world about it, sir.

Q. Did yon employ somebody else as an expert to assist you in making your bid ¥—
A. Yes, sir; and two very practical men.

Q. Did you make a bid for all the work ?—A. Yes, sir.

Q. What was your bid, Mr. Hecox?—A. I do not recollect the exact amount. If I
had a copy of our proposition I could refresh my memory, but I think Colonel Alex-
ander can give it to you. T was associated with him, and perbaps he can give it to
you.

By Mr. STORM :

Q. Colonel Alexander’s work only extends to the excavation, doesn’t it 7—A. Yes,
sir.

Q. Mr. Payne is now asking you about the masonry ?—A. I say that Colonel Alex-
ander was associated with me in our bid.

By Mr. PAYNE:

Q. And you are not able to state what any of the prices were on any ot the work ?—
A. No; it has passed out of my mind.

Q. What stone did you base your figures upon ¥—A. Granite.

Q. Granite from where ?—A. Well, the granite that was used here.

Q. This quarry about 3 or 4 miles from here?—A. No, we did not expect to get it
here; we had the same identical rock in another quarry.

Q. And for sand, where did you expect to get that ?—A. We made our calculation
to get that from the river.

Q. How far is that ?—A. Well, the nearest part of the river isabout 43 miles where
we expected to get onr sand.

Q. What quality of sand was that ?—A. Good, sharp sand.

Q. Free from dirt and soil?—A. Yes, sir; washed by the action of the waler.

Q. Washed by the river ?—A. Yes, sir.

Q. And the cement, do you recollect about that 2—A. The cement was specified.

Q. Well, it was to be equal to the best Rosendale cement, wasn’t it?—A. Yes, sir ;
I think that is what the specifications require.

Q. You do not remember what your estimate was for excavating per yard, do you ?—
A. No, sir; I do not recall.

Q. Did you make any estimate for filling in or covering the top of the work ?—A.
No, sir; I do not recollect that we did.

Q. What do you know in reference to the management of the springs here from ob-
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servations you have made, if any 2—A. Well, of course, this is my own judgment in
the matter, and you can have it for what it is worth. It was daring General Kelley’s
terin as superintendent here that the first excavating by blasting was done by George
M. French, when he built the big iron bath-house, and the largest spting that we had
here then was known as the big iron spring. During the blasting that spring was
tapped, but really nothing was lost by it, because they struck the source higher up
as the outlet of the spring was near the creek. It occurred to me then that blasting
was a dangerous process for making excavations. After that Major Nelson built the
old Hale Bath-House, and he excavated more than Mr. French did in building the Big
Iron.

Q. Did he blast, too 2—A. Oh, yes; rather recklessly. I had a conversation with
him one day, and wiih Colonel Hamblen here, who was then in the Engineer Corps of
the United States Commission, and in conversation with Muajor Nelson he asked him
it he did nos think there was danger of losing the water by blasting, and he said
‘““there is no doubt about it, but as I have commenced I will finish.” Mr. Hamblen
said he ought not to fire a shot at all. By his making that adwmission, then, it showed
that it was his opinion that it was dangerons to carry on this blasting. It is the
common remark here that some springs have heen decreased and others lost by blast-
ing. I neverinvestigated it and do not know how true it is.

Q. But so far as you are concerned that has been in accordance with your observa-
tions 2—A. Yes, sir.

Q. That the decreasing or lowering oi the water follows blasting ?—A. Yes, sir.

Q. Aud that has been general, has it ?—A. Yes, sir. Now, I first saw these springs
in 1863. They were all out then on the side ot the mountain, and uncovered. They
made snuch an impression upon me that I could afterwards see them, it made no dit-
ference where I was. It made such an impression that it would come before me like
a panorama. I do not suppose to-day I could see one of those springs that were then
on the side of the mountain.

Q. They have been covered, I suppose?—A. I do not know what has become of
them.

Q. You said that you bid upon the work; who got t