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S. Doe. 1. 3

REPORT OF THE SECRETARY OF WAR.

J

War DEPARTMENT,
Washington, December 1, 1853.

Sir. I have the honor to submit the following report of the opera-
tions of this department during the past year:

The authorized strength of the army (as now posted) is 13,821,
officers and men ; but it will be seen by the accompanying table, pre-
pared in the Adjutant General’s office, from the latest returns, that the
actual strength 1s only 10,417. Of this number, 8,378 are employed
in the frontier departments or are now on the route to them.

It gives me pleasure to say that the measures taken for the protection
of the inhabitants of our frontiers have, under the direction of able and
zealous commanders, been more than usually successful. The troops
have everywhere been actively and constantly employed. Indian dep-
redations have been comparatively infrequent, and, except in Califor-
nia and Oregon, have not attained more than a local importance.

In the Indian country immediately west of the Mississippi but two
or three instances of collisions have occurred. Arrangements are now
in progress which, by the establishment of new posts in more favora-
ble positions, will enable the department to dispense with a number of
the smaller and less important posts ; to give increased security to that
frontier ; to employ a greater force for the protection of the emigration
crossing the great plains of the west; and, at the same time, materially
diminish the expenses of the military establishment in that part of the
country.

In Texas, Indian hostilities have diminished in frequency and in
importance, and in a majority of the cases that have been brought to
the notice of the department, the depredations have been committed by
Indians from Mexican territory. As the Rio Grande is the boundary
between this country and Mexico, and the positions to be occupied on
it for the protection of that frontier and the fulfilnent of our treaty stip-
ulations with the republic of Mexico will, in all probability, be perma-
nent, the force on that river has been considerably increased, and ar-
rangements are now being made, under the direction of Major General
Smith, aided by an cxperienced officer of engineers, to select the most
suitable positions for the attainment of these objects, and for the con-
struction of ficld works for their defence. As a part of this system,
orders have been given for the establishment of a strong post on the
Rio Grande, opposite the Mexican town of El Paso, in the neighborhood
of which Tndian hostilities and collisions between the frontier inhabi-
tants of the two countries have occurred. It is also in contemplation
to establish a large post at the point where the great trail of the Co-
manche Indians crosses the Rio Grande. Other dispositions for the
control of the Indians on the northern frontier of Texas are also m pro-
gress, and, when they are completed, the department hopes with confi-
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The measures adopted by the Department of the Interior under the
last administration, for the removal of the few Seminoles remaining in
Florida, having failed, it was considered advisable to transfer the control
of these Indians to this department, for the purpose of emigrating them
to the country west of the Arkansas. An experienced officer of the
army, who is well acquainted with their character and possesses their
confidence, has been entrusted with this duty ; and with a view to
strengthen his efforts, and at the same time be prepared to use coercive
measures, if such should be necessary, a force consisting of nine com-
panies of artillery is posted in the peninsula of Florida. It is hoped
that the measures thus taken will be attended with favorable results.

The appropriation of March 3, 1853, for remounting the four ad-
ditional light batteries, authorized by the act of March 3, 1847, has
been found sufficient to remount but three of them. It is recommended
that, in the appropriations for the support of the army for the next fis-
cal year, provision be made for mounting and equipping the remaining
company.

For the details of the movements of troops during the past year, and
their present disposition, reference is respectfully made to the report
of the commanding general and the accompanying tables, which are
transmitted herewith.

The disposition and employment of the army must depend upon the
necessities of the service; but if nothing unforeseen should occur, it is
proposed to arrange two of the regiments of artillery to the Canada
trontier, and to the Atlantic and Gulf coasts, the third to the Rio Grande
boundary, and the fourth to the Pacific coast. The troops on the sea-
board will be concentrated as much as possible, and at each of the posts
occupied by them will be provided the means necessary for the instruc-
tion of officers and men in all the duties of their profession. The same
course will be adopted, as far as practicable, at the posts on the Mexi-
can frontier and Pacific coast, occupied by the artillery, and generally
wherever it can be done consistently with a proper degree of economy.
Of the three cavalry regiments, one will be required in Texas, one in
New Mexico, and the remaining one for the westérn frontier, for service
on the plains, and for the protection of emigrants. A fourth is needed
for the Pacific and the country between the Rocky mountains and the
Sierra Nevada, and it is hoped that Congress will authorize its organi-
zation. Three regiments of infantry are required in Texas, two on the
frontier west of the Mississippi, one in New Mexico, and the remaining
two in the Indian country of the Pacific. In another part of this report
I shall invite your attention to the necessity for an increase of this force.

The companies of several of the regiments, particularly the cavalry
and artillery, are now greatly dispersed, serving in different depart-
ments and under different commanders.  Advantage will be taken of
any movement of troops that may hereafter become necessary, and
withiout incurring any great cxpense for that object alone, to concentrate
the companics of the same regiment, as much as possible, so that they
may be under a cominon commander, and subject, in some degree at
least, to the control and supervision of their colonels or regimental com-
manders. .

With an army three times as great as ours, it would be impracticable
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so 1o guard all points of our extended froutier as entirely to prevent
Indian depredations. It is, therefore, the intention of the department
to post the troops in Jarge bodies at commanding positions among the In-
dians, and to restrain aggression by the exhibition of a power adequate
to punish. They will not be likely to engage in hostilities if their tami-
lies are in the power of the troops during their absence. |

The multiplication of small posts, however much it may appear to
have been called for by the necessities of the service, is of more than
doubtful policy. The system is expensive far beyond any good results
that are attained by it. It is injurious to the decipline, mstruction, and
efficiency of the troops, and it 1s believed that it often invites aggres-
sion by that exhibition of weakness which must inevitably attend the
great dispersion of any force. The benefits of the proposed change
will be an improvement in instruction and discipline, a greater degree
of efficiency and usefulness, and a material diminuation of expense.

The distribution of the materiel of war required for the defence of a
country, or the use of its army, is intimately connected with the move-
ments and positions of the personnel of thut army. The facilities of
communication between the depbts where these supplies are stored or
can be obtained, and the points on our seaboard and northern and
northwestern frontiers where they may be required, are so great, that,
so far as these are concerned, no change in the present arrangement
seens necessary.

The communication withNew Mexico, though tedious and expensive,
1s not liable to foreign interruption, and would not be changed by the
occurrence of war.  The case is somewhat different with regard to
Texas, and essentially so with regard to the country bordering on the
Pacific, which, from its wealth, is the most inviting, and from its re-
moteness is, of all our possessions, the most exposed to the attack of a
foreign enemy. In view of the ever-possible contingency of war, and
the difficulty of providing for it after it has occurred, 1t becomes import-
ant to take, at as early a period as possible, all necessary precautions
for the security of our distant territory. As the appropriation for the
“armament of fortification” tor the last three years has cither been re-
fused or greatly reduced, under the impression that it depended upon
the prosccution of the “system of permanent fortifications,” itis proper
to remark, that this provision is not dependent apon the extent to which
that system 1s carried, but is indispensable to any systen ot coast de-
tence that may be adopted.

The coustruction of permanent fortifications, and the creation of arse-
nals and depdts, is necessarily the work of tine ; but the armanent for
the most important points, hoth in Texas and on the Pacific coast,
should, at the carlicst practicable period, be sent to them, and when in
positirm, temporary works, sufficicut tor defence against any sudden at-
tack by a naval force, could readily be thrown up by the labor of the
troops.

There should also be sent to the Pacific coast, and stored at suita-
ble points, the ordnance and ordnance stores nceded tor its detenee, and
to the arsenals on the Columbiariver, and on the bay ot San Francisco,
the machinery and other means meeded for the construction, equipment
and repair of all the materiel of war.  Depots should also be formed of
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such other supplies as are not perishable in their character. With a
water transportation of sixteen thousand miles, and land routes imprac-
ticable for the transportation of heavy supplies, it will be too late to adopt
these measures when the communication by sea is liable to interrup-
tion ; and no prudent nation should trust, in matters of such vital import-
ance, to the chances of a fature that no human sagacity can foresee.
As many of the supplies proposed to besent to Texas and to the Pacific
are now in depot in the Atlantic States, no great expense or loss would
be sustained by their transfer, even if the necessity for their use should
not occur for many years to come. As a measure of prudence and
economy in the transportation of such as may be sent to the Pacific, it
is suggested that, whenever naval vessels are sent to that coast, there
be sent with them such stores as they can conveniently carry in addi-
tion to their own supplies. -

The state of the recruiting service is exhibited by the accompany-
ing report and tables prepared by the adjutant general, who is charged
with the details of that service.

The demand for labor has been so great throughout all parts of our
country during the past year, that this service has not been so success-
ful asin former years. In consequence of this, and the fact that a num-
ber of the companies heretofore serving on the seaboard have been
transferred to “remote stations,” where, under the authority vested in
the President by the act approved June 17, 1850, the maximum orga-
nization obtains, it is estimated that 4,600 recruits will be required for
the service of the ensuing year. 'To obtain these at the present rates
of pay, and in the present prosperous state of the country, can scarcely
be expected ; and 1t is important that some measures should immedi-
ately be taken for maintaining the full number of the rank and file of
the army authorized by law.

Itis shown by an examination of the statistics of the army, from 1826
to the commencement of the war with Mexico, that the average excess
of the legal over the actual strength of the army has been, during this
period, 18 per cent. of the latter; that the average actual loss by deser-
tion has been 124 per cent., by discharges for disability and other causes
7 per cent., and by deaths only 4 per cent., or that the total loss, inde-
pendent of discharges by expiration of service, has been 23% per cent.
of the actual strength of the army. Since the termination of the war
with Mexico, the excess of the legal over the actual strength has been
19 per cent.; the average loss by desertion, 16 per cent., by discharges
for disubility and other causes, 8 per cent., and by deaths, 4 per cent.,
or a total loss, independent of discharges by expiration of service, of 28
per cent. A part of the per centage of the desertions is due, however,
to the excitement on account of the discovery of gold in California, the
excess from that cause, in one year alone, being 530 over the average
of the three succeeding years.

It is found, by an analysis of the desertions from 1826 to 1846, that
if we exclude the excess, due to local and temporary causes in 1832
and 1836, there was, as the condition of the soldiers was ameliorated
by increase of pay, &c., a gradual diminution in the proportion of deser-
tions, and that when the difference between the pay ot the soldier and
the value of the corresponding classes of labor in civil life was slight,






S. Doc. 1. 9

that the pay of the soldier is, relatively, less now than it was prior to
the increase granted by the law of July 7, 1838.

The necessity and propriety of the second measure proposed are
believed to be equally great; but, in order to elucidate it, it will be
necessary to exhibit some of the data upon which this opinion is based.
With regard to the proposed increase of pay for length of service, it is
suggested—

1. That every soldier who, having been honorably discharged from
the service of the United States, shall, within one month thereafter, re-
enlist, shall be entitled to $2 per month in addition to the ordinary pay
of his grade for the first period of five years after the expiration ot his
first enlistment, and a further sum of $1 per month for each successive
period of five years, so long as he shall remain continuously in the
army.

2. That soldiers now in the army who have served more than one
enlistment shall be entitled to the benefits of this provision according
to the length of their continuous service; and that service during the
war with Mexico, although for a less period than five years, shall be
counted as five years’ service.

3. That soldiers who served in the war with Mexico, and received
a certificate of merit for distinguished services, as well those now in the
army as those that may hereafter enlist, shall receive the $2 per month
to which that certificate would have entitled them if they had remained
continuously in the service.

Skill and experience, in all branches of business and departments of
labor, meet their appropriate reward, not only in civil life, but in all
the departments of the government, except among the enlisted men of
the army, where the recruit of yesterday, for services utterly dispro-
portioned in value, receives the same compensation as the veteran of
thirty years. The justice of increasing the soldier’s pay according to
the value of his services is obvious, and the economy of doing so is sus-
ceptible, it is believed, of easy demonstration.

With the extension of our territory, the cost of sending recruits to
their regiments has enormously increased ; and it is estimated that the
expenscs of the enlistment, the transportation and subsistence, the loss

§ by desertion, and by deaths and discharges for disability of unaccli-
mated recruits, will average $91 for each man enlisted under the pres-
ent system.  If to this be added the pay, clothing, medical attendance,
&c., of the recruit, from his enlistment until he joins his company, the
actual cost of each man, from his enlistment until the period when his
actual service commences, will be $121.

It the suggestion above made, for increasing the pay of the soldier
according to length of service, should be adopted, and should be as
successful as 1s anticipated, it is believed that 1t will, in the coursefof
8IX years, in connexion with the other measures proposed, reduce the
annual loss in the army from thirty-five to ten or eleven per cent.
The number of men now in the arn®y who would be entitled to the
increascd pay which this system proposes is less than one thousand;
but the number would be rapidly increased by re-enlistments, and the
maximum number entitled to the increased pay would be attained in
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These suggestions, if carried out, will not be burdensome to the
service by increasing the number of officers beyond its wants, nor ex-
pensive beyond commensurate advantages.

It has been the policy of our government to maintain only a small
army in peace ; but it should also be our pnlicy to be prepared for the
event of war by making that army as eflicient as possible—eflicient
not merely in the operations required of it in the field of battle,
but in all the various duties of a campaign, including economy of life
and health, and in its capacity for disseminating instruction and disci-
pline among those whom the emergencies of war call into the field
unprepared to meet its hardships, and ignorant of the means of guard-
ing against its vicissitudes. In all the operations of war, efficiency and
economy, if not synonymous, are at least correlative terms; and
that army which is the most efficient will at the same time be the
most economical. To attain this efficiency, it is essential that the per-
sonnel of an army should be intelligent and capable ; but it is idle to
hope that men of this character can be obtained unless their pay bear
a tair proportion to that which they would receive in the corresponding
employments of civil life. Patriotism or a sense of duty will not in
time of peace fill the ranks of an army; nor will pay alone be suffi-
cient to develop all the elements of efficiency. The hope of advance-
ment is the foundation of professional zeal and success, and this incen-
tive should exist in the army as well as in civil life. Its honors and
distinctions should be open to all, that they may incite the ambition and
stimulate the zeal of all.

In making these suggestions I have had principally in view the im-
provement of the army ; but it is my opinion, founded upon the expe-
rience of our past history, that, if adopted, they would also produce
economical results.

As indicated in a previous part of this report, I respectfully invite
your afttention to the necessity for an increase of the army. It may be
instructive, in the consideration of this subject, to refer to the strength of
our military establishment as it has existed at diffcrent periods, and to
the circumstances that controlled its organization.

In 1808 the legal strength of the army was 9,991, which was in-
creased early in the year 1812, “for the defence of the Indian fron-
tier,” to 10,353. The war with Englund followed soon after this
increase, and at its conclusion the ¢ peace establishment” was fixed
at 12,383 ofticers and men, and so continued until 1821, when it was
reduced to 6,126. 'T'his organization was continued until 1832, when
it was Increased to 7,129. In 1836 it was increased to 7,953, and in
1838 to 12,139. These last additions were made during the existence
of Indian hostilities, (the Black Hawk and Florida wars,) and although
previously recommended, with the view of preventing them, were not
authorized until their actual occurrence had demonstrated the wisdom

of the recommendation.  In 1842, at the close of the Florida war, the
army was reduced to 8,613, which number, with slight changes, was
continucd until, in the carly part of 1846, the regiment of mounted rifle-
men was added for the protection of the emigration on the Oregon
routc, making the aggregate 9,418. At the close of the war with
Mexico its organization was fixed at 10,120. In 1850 it was increased
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relation to this subject. In the views expressed by him I fully concur,
except that I am of the opinion that a portion of the increase which
he recommends should be attained by the addition of another regiment,
rather than by so great an increase of the company organization.

After a full consideration of what is now and probably will hereafter
be required of the army, I urgently recommend that the minimum or-
ganization of all companies be fixed, as in the mounted riflemen, at
sixty-four privates, and that there be added to the present military es-
tablishment one regiment of dragoons and two regiments of riflemen.

This increase is materially less than that recommended by the com-
manding general, and is considered absolutely indispensable to the
proper efficiency of the military service. It will give a minimum or-
ganization of 15,628 officers and men, but may be expanded—if the
Limit fixed by the law of June 17, 1850, be continued—to 17,414, and
on a war establishment of 128 privates per company,to 27,818; giving,
for a state of war, an effective increase of from 10,000 to 12,000 men,
without the creation of new regiments. The experience of the last
forty years has demonstrated the wisdom of maintaining, in peace, a
military establishment that is capable of the greatest expansion in war.
The increased efficiency and economy of companies thus expanded,
from a nucleus of experienced and disciplined men, more than com-
pensate for the additional expense of maintaining skeleton regiments
in time of peace.

I also recommend that another company of sappers and miners be
added to the engineer corps, for the purposes for which. the present
company was authorized. The usefulness and economy of this class
of soldiers has been practically demonstrated, both in peace and war.

The duties of hospital stewards are of a very important character,
requiring a considerable degree of intelligence and general knowledge.
There is no provision for their enlistment, and it is sometimes difficult
to find suitable persons among the enlisted men of the army. It is re-
commended that authority be given for the enlistment, under the direc-
tion of the surgeon general, of as many as may be neccssary for the
public service, to receive the same compensation as is now authorized
by law.

I concur fully in the views expressed by the commanding general in
relation to the extension of the pension system to the widows and
orphans of officers and soldiers of the regular army, and commend the
subject to your favorable consideration.

The cxperience of every year gives increased force to the recom-
mendations heretofore made for a retired list for disabled and superan-
nuated officers. The casualties of the war with Mexico bave greatly
mncreascd the number who are incapable of the performance ot any
active duty. The plan recommended by my predecessors for several
years past would retire them on a just compensation, promote efficient
officers in their stead, and thus greatly contribute to the good of the
service without any new charge upon the treasury.

The pay of officers of the army was established many years ago,
when the value of money was much greater than at this time.  What
was then only a reasonable and just compensation is now entircly in-
adequate ; and I accordingly recommend to your favorable considera-
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For the condition of the Military Academy Irefer to the report ot the
chief engineer, and the accompanying highly commendatory report of
the last board of visitors, in which you will find further confirmation of
the estimate placed on the value and efficiency of that institution. The
recommendation of the board to increase the academic term to five
years is one which has been frequently presented by preceding boards
of visitors, and which is believed to be sustained by important consid-
erations. The low standard of acquirement now fixed to entitle a cadet
to admission must often lead to the introduction of those whose previous -
education has been very defective ; and the study of the scientific and
military branches included in the course leaves little time for the ac-
quisition of that knowledge of international law, of language, and of
literature, demanded by the interests of the service. An officer
of the army may often be required promptly to decide upon ques-
tions of national law where errors would be seriously injurious to
his country; and his reports and memoirs are the channels through
which deeds most illustrating his country’s history are transmitted to
other people and to other times. To raise the standard of acquire-
ment to be possessed previous to admission to the academy would in
some degree deprive the institution of its present popular character, by
excluding those who from the want of early advantages could not then
pass the preliminary.examination. The grade of cadet being the lowest
in commission known to our army, should be as it now 1s, within the
reach of youths in every coundition of life; and this, together with the
fact that by the mode of appointment all sections and all parties are
fairly represented, gives to the institution that character which should
belong to it as a part of the military establishment of the United States.
If, then, a more finished education than that which isto be obtained by
the course now prescribed be desirable for the officers of the army, the
recommendation of the board for an increase of the academic term pre-
sents, it is believed, the least objectionable mode of eflecting that ob-
ject. The estimates submitted for the support of the military academy
for the ensuing year are recommended to favorable consideration.

The appropriations for fortifications, made at the last session of Con-
gress, are all n the course of application to the several works for which
they were respectively granted. These works were designed to protect
iterests of great value; but there are other points of seacoast and inte-
rior frontier which equally require protection, and the estimates submit
ted for these also are recommended to favorable consideration, under the
belief that when completed these fortifications will be the most relia-
ble, and by far the most economical, mode of defence the government
cdld provide. An opinion has to some extent prevailed that the
growth of our country, the increased facilities of transportation, the
application of steam to the propulsion of war vessels, and the
improvement in implements of war, have lessened, if they have not
removed, the necessity for fortifications upon our frontier. This is an
opinion which is apt to result from a long continued state of peace,
a:nd which history teiaches has been usually abandoned when na-
tions have been subjected to the test of defensive war. Presi-
dent Mbnroe, than whom few will be considered higher authority
on this subject, in a special message to Congress, March 26, 1822,
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made to ascertain the most practicable and economical route for a rail-
road from the Mississippi river to the Pacific ocean; and the act
required that the several reports relative to the explorations should be
laid before Congress on or before the first Monday of February, 1854.

The time allowed, and the money appropriated, it is feared, will
prove insufficient for the complete solution of this important problem.
A vast extent of country was to be accurately surveyed, and numerous
lines, thousands of miles in extent, to be examined; and it is hardly,
therefore, to be hoped that such data can be collected as will satis-
factorily answer the question proposed. But it is confidently believed
that much information will be added to the stock previously possessed,
perhaps enough to determine the practicability of the proposed enter-

rise.

The following general sketch of the country to be explored will give
some idea of the magnitude of the examination required:

The western portion of the continent of North America, irrespective
of the mountains, is traversed, from north to south, by a broad elevated
swell or plateau of land, which occupies the greater portion of the
whole space between the Mississippi river and the Pacific ocean. The
crest of this plateau, or the water-shed of the country, is nearly mid-
way between the Pacific coast and the Mississippi. It may be repre-
sented on the map by an undulating line traced between the head-
waters of the streams which flow eastward and those which flow
westward. It divides the whole area between the Mississippi and the
Pacific into two nearly equal portions—that on the east being some-
what the larger. This crest of the water-shed has its greatest elevation
in Mexico; and thence declines to its lowest point about the latitude
of" 82°, where it has a height of about 4,500 feet, between the
waters of the Rio Grande and those of the San Pedro, a tributary of
the Gila. From this parallel 1t increases in altitude northward, and
reaches its maximum near the 38th parallel, where it is about 8,000
feet high. Thence it declines as we pass northward; and, in latitude
42° 24/, it has an elevation of, say 7,000 feet; and in the Jatitude of
about 47° it is reported to be at least 1,000 feet lower. The heights
here given are those of the lowest passes over the crest or water-shed
of the great plateau of the country, and not those of the mountain
peaks and ridges which have their base upon it, and rise, in some
cases, to the height of 17,000 feet into the region of perpetual snow.

The slope of the plateau, on the cast and south, towards the Mis-
sissippi and the Gulf of Mexico, is comparatively gentle; and in
Texas is by several steps, of which the highest is that known by the
name of the Llano estacado, or Staked plam. It is traversed by the
Missouri, the Platte, the Arkansas, and other large rivers which rise
among the mountains near the crest, and flow eastward and southward
n channels sunk beneath the general surface level of the plains.

In latitude 429, near the source of the Platte, it has an elevation of
il_bOI}t 5,000 feet above tide; and in the same latitude on the Missis-
sippi, about 1,000 feet. Towards the sources of the Arkansas, in
latitude 36°, it has a height of 4,000 feet; and in the same latitude on
the Mississippi, 276 feet. These elevations give an average declina-

Part 1—2
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on apparent ease of construction, but also upon the productive charac-
ter and general resources of the country through which it passes.

From the foregoing sketch, it will be perceived that the lines of ex-
ploration must traverse three different divisions or regions of country
lying parallel to each other, and extending north and south through the
whole of the western possessions of the United States. The first is
that of the country between the Mississippi and the eastern edge of the
sterile belt, having a varying width of from 500 to 600 miles. 'L'he
second is the sterile region, varying in width from 200 to 300 miles;
and the third, the mountain region, having a breadth of from 500 to
900 miles.

Explorations show that the surface of the first division, with few ex-
ceptions, falls in gentle slopes from its western boundary to the Missis-
sippi at the rate of about six feet to the mile, and that 1t offers no ma-
terial obstacle to the construction of a railway. It is, therefore, west
of this that the difficulties are to be overcome. The concurring testi-
mony of reliable observers proves the second division, or that called
the sterile region, to be so inferior in vegetation and character of soil,
that it has received, and probably deserves, the name of the desert.
The construction of a railway through this region will be attended with
obstacles which, though not insurmountable, will be scarcely less diffi-
cult to overcome than the elevations in the mountain passes of the next
division. :

Report also gives the character of extreme sterility to much of the
country embraced in the mountain region; yet, in the conflict of opinion
on this subject, and amid the variety of accounts which have been given
ofit, doubts have arisen in the minds of many as to the possibility of
the existence of such extensive regions within our possessions unsuited
to the purposes of man. To settle this question, with which the con-
struction of a railway is intimately connected, the parties have been in-
structed to collect all the facts which may have a bearing on the capa-
city of these reglons to support human life.

It was necessary, before determining what routes should be explored,
to examine the information which had already been obtained.  Only
three partics had extended their explorations with proper instruments
from the Mississippi to the tide-waters of the Pacific. The first and
most northern was by the way of what is called the South Pass and
the Sierra Nevada.  'The sccond, through Santa Fé, the copper
mines, and along the Gila; and the third, by the way of the Zuni river
and the Colorado.

Other surveys have been made with barometric levels over detached
portions of the region to be explored. The information thus obtained,
though limited, is specific as far as it gocs, and gives just ideas of the
elevations aud other obstacles to be surmounted.” Much valuable and
reliable inforiation has also been furnished by the Mexican boundary
survey.

The explorations of Lewis and Clarke, who crossed to the Pacific,
and thosc of Colonel Loug, while they throw much light on the gencral
geography and topography of the country, and have served to indicate
the routes to be explored, do not give profiles of the regions passed over.
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of Lieutenant Whipple, of the corps of topographical engineers. He
was directed to ascend the valley of the Canadian river, to pass round
the mountains easttof the Rio del Norte, and enter the valley of that
river at some point near Albuquerque ; thence to extend his explora-
tions west through Sierra Madre and the mountains west of the Zuni
and Moqui countries, to the Colorado of the west; and, proceeding in
the direction of Walker’s pass, to continue his survey by the most di-
rect and practicable line to the Pacific ocean. Much testimony in
favor of the practicability of this line indicated it as a proper route for
exploration.

Another line further south is that suggested by the surveys of Major
Emory in 1846, and those ot the boundary commission of the last two
years. This may be called the line of the 32d parallel. It passes
around the extremity of the Guadalupe mountains of Texas, in about
latitude 81°, and crosses the Rio Grande near Dona Ana, or Frontera,
in about latitude 32°, and thence follows the table lands west to the
San Pedro river, and thence along the Gila river to its mouth. A por-
tion of this line passes through the territory of Mexico, and another
portion is north ot the line of operations of the boundary commission,
and consequently these were not included in the boundary survey.
The gaps thus existing in this line are to be filled up by the survey of
Captain Pope, and that under the direction of Lieutenant Parke, both
of the corps of topographical engineers. The instructions to the
latter were not given until recently, because the survey with which he
is charged requires a part of the line to be run within the limits of
Mexico. The Mexican govermnent have, however, removed the diffi-
culty, by granting authority to the United States to make all explora-
tions necessary to determine the practicability of a railway route in
this region.

Several partial routes on the Pacific side, to connect, as before de-
scribed, with those from the east, were directed to be surveyed by
Lieutenant Williamson, of the corps of topographical enginecrs. He
was Instructed to examine all the passes eastward, trom the valley of
the San Joaquin and the Tulare lake, and subsequently to explore
Walker’s and other passes which exist in the high range ot mountains,
apparently the southern continuation of the Sicrra Nevada. The
expericnce of almost every party which has crossed the continent
shows the necessity of fitting out a separate party, on the shores of
the Pacific, to explorc the Sicrra Nevada, and the other elevated
ranges near that coast.  Parties reaching these great barriers from the
Atlantic side are too much futigued and exhausted to make elaborate
surveys. Itisalso necessary that these parties should commence ope-
rations carly in the spring, in order to complete the field work before
the heavy snows interrupt progress.

Copies of the instructions given to all the partics are hereto ap-
pended.  From these it will appear that the officers of the different expe-
ditions have been directed to observe and note all the objects and phe-
nomena which have an immediate or remote bearing upon the railway,
or which may serve to develop the resources, peculiarities, and climate
of the country. For this purpose they have been supplied with full
sets of instruments for determining the latitude and longitude of places,
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the courses and distances of the routes, and the topography of the
country on either side, within accessible distances; with the means of
ascertaining the variation of atmospheric pressure,nd other meteoro-
logical phenomena; and two of the parties with instruments to deter-
mine the direction and intensity of the magnetic force. They have
been instructed to observe the prevailing direction of the wind,
the amount of rain, the degree of temperature and humidity of the
atmosphere. They are also required to report on the geology of the
country, to gather specimens of the different rocks and soils, to make
collections of the plants and animals, and to collect statistics of the
Indian tribes which are found in the regions traversed. The informa-
tion which will be derived from this series of observations will be of
much value in establishing the capacity of the country to sustain popu-
lation and furnish articles of commerce. The astronomical observa-
tions are indispensable in fixing the gcographical position of the prin-
cipal points of the route, and for improving the map of our western
possessions. The magnetic observations are of importance, in accu-
rately tracing the line between the points determined by astronomical
observations. It is well known that the magnetic necdle has an irre-
gular and sometimes fitful variation, amounting to a difference of
eightecen degrees between Washington city and the western coast of
Oregon, and the law by which this variation is increased or diminished
has not been ascertained.

The meteorology of the country has a direct bearing on the question
of the construction of a railway. The amount of snow which will
probably be found along the route should be ascertained, and tlis will
depend on the temperature and humidity of the place. As we advance
to the north the amount of vapor dimimshes, and hence the quantity
of snow which falls will be less; but, on the other hand, it will lic
longer, on account of the diminution of temperature. It was therefore
deemed proper that the hygrometrical state of the atmosphere should
be measurcd by suitable instruments, and the mean temperature ascer-
tained by thermometrical observations of the soil at a few feet below
the surface.

A knowledge of the geology of the country is important, as affording
essential data relative to the construction and usc of the railway. It
teaches, in advance of an expensive experience, the obstacle which
will be presented by rocks to be excavated, and their fitness for use in
masonry, and discloses the presence of sand, which may drift over the
track, or damage the rubbing parts of the machinery.  From the char-
acter of the geological formation is to be inferred the probability of
the existence of coal; and, from the dip and strata of the rock, the
feasibility of procaring water by artesian wells for the use of the
engines 3 and whether or not the supply may be extended bevond this
want, and happily serve for the irrigation of the land.  Should this last
result be obtained, 1t would furnixh the means to convert a sterile waste
into a fertile region, and add to the power and wealth of the United
Statr s, by extending their scttlements i a continuous chaiu {fromn sea
to sea.

Observations were directed to be made as to the zoology and botany
of the country, which enter into the question of the choice of routes,
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because they are indicative of the capacity of the country to sustain
life and furnish materials for construction.

Allusion has been made to the inadequacy of the appropriation for
surveys to ascertain the best route for a railroad from the Mississippi
river to the Pacific ocean. In determining the route of ordinary rail-
roads through thickly-settled countries, of easy access, one-half per
cent. on the actual cost of construction is not considered too liberal an
allowance for the preliminary surveys; and therefore it cannot be ex-
pected that the best line of a road which has been estimated to cost
one hundred millions of dollars can be located, through an uninhabited
and comparatively unknown region, for one hundred and fifty thousand
dollars.

There is but little doubt that the best line which can be chosen will
present a combination of nearly all the obstacles which have up to
this time been successfully encountered by the art of the engineer,
and that any haste or negligence which should cause an improper lo-
cation of the road to be made must lead to consequences which would
endanger the success of the whole enterprise.

A striking illustration of the value of opinions not based on instru-
mental survey is presented in the developments made by Lieutenant
Williamson’s exploration of Walker’s pass. Tt will be remembered
that this famous gap was considered a fixed point, and the various
speculations on routes, differing in everything else, generally con-
carred in tending to Walker’s pass. Recent information from Lieut.
Williamson establishes the fact that this pass is impracticable for a
railway.

The information which has been received from the parties now in
the field is too limited and imperfect to justify an opinion on the ques-
tion proposed by the act of Congress.  When the reports of these par-
ties shall have been received, or at the date prescribed by Congress, it
is my purpose to submit a condensed statement and map, exhibiting
all the reliable information possessed, with profiles annexed of all in-
strumental surveys which have at any time been made, and which
serve to answer the inquiry contained in the act of appropriation under
which surveys are now in progress.

If T seem to have pressed the magnitude of the obstacles to a suc-
cessful execution of the contemplated work, it has not been to suggest
the abandonment of the undertaking, but only to enforce the propriety
of much caution in the preliminary steps, and the necessity for concen-
trating all the means which can be made available to the completion
of so gigantic a project.

Preconceived opinion or prejudice, personal interest, and sectional
rivalry, must be held subject to the developments of instrumental sur-
vey, and subservient to the purpose of final success, or the result to be
anticipated is failure.  And when from the consideration of the mag-
nitude of the difficultics to be overcome we pass to the importance of
the cffects to be produced, there is enough to sustain patriotism in the
sacrifice of any personal or local interest which may be involved. Tts
commercial and agricultural advantage, its political and military ne-
cessity, have attracted the attention and excited the interest of our
whole country. Congress has, by its appropriation, manifested the
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contracts with them, in the same manner as if they were not in the
public service, and to pay their fees from the contingent fund of the de-
partment. It would, in my opinion, be for the public interest that the
district attorneys should be required by law to take charge of all suits
involving the interests of this department; and that their fees for such
service being regulated by law, should be audited and settled by the
proper accounting officers.

The survey of the lakes, as it progresses, continues to afford results
of practical usefulness,

No appropriations for military and geographical surveys west of the
Mississippi have been made for some years past; but with the remains
of former appropriations, some explorations, promising results of much
value, have been undertaken. It is to be hoped that Congress will con-
cur in the expediency of continuing these appropriations, which have
afforded the means of obtaining that general information respecting the
interior of the continent which 1s so necessary to the government, and
of such essential advantage to the population now spreading itself over
those territories.

Contracts have been made for the continuation of roads in Minnesota,
agreeably to the provisions of the act of January 7, 1853, making ap-
propriations therefor.  An act of the same date directs the construction
of two military roads in Oregon. Each of these was placed in charge
of a competent officer, with instructions (copies of which are annexed)
to locate and mark the line of the road as speedily as possible, and so
to dircct his operations as to secure a practicable wagon road for the
benefit of the tall emigration and other travel. The commencement
of one of these works was delayed by the difficulty with the Rogue
River Indians; but a contract was made for rendering the other, from
Walla Walla to Steilacom, passable by the 15th of October last, and
it is presumed its conditions have heen tulfilled.

By the third section of the law approved March 8, 1853, it is enacted,
¢ that the Secretary of War be directed to report to Congress whether,
in his opinion, it would not be more economical, proper, and advisable,
to cause all the arms of the United States to be made by contract.”
In complying with this requirement, [ shall exclude all political consid-
erations involved in the question of manufactures by the general govern-
ment ; and, as I suppose was intended, confine the expression of opinion
to the relations the subject bears to the military service, and to the rela-
tive merit of the existing system, and that of contracting for the manu-
facture of all arms. Viewing the armories as a part of the military
preparations for the common defence, it is deemed cssential that they
should be under the control of the War Department, and advantagcous,
if not necessary, that such establishments should exist under the charge
of compctent and experienced officers of the army, to the end that
a uniformity may be obtained, and all the improvements and efffciency
securcd, which professional zeal and skill would seck and produce.
To this, the existing state of the case, as a standard, I have referred
the proposition to make all arms by contract, and have reached the
following conclusions : ]

1. As to the economy of the measure. Under a proper administra-
tion of a national armory, it is believed that arms can be obtained
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refreshed recollection of the standard of excellence of the government
work. This advantage would be lost if all arms were made by con-
tract; and the tendency would be steady deterioration by the slow and
imperceptible sinking of the standard, instead of the improvement
which has resulted from the furnishing of new models and constant
improvements in the government manufactures, to which the inspec-
tors require the contract arms to contorm.

3. As to the advisability of the measure. If the views taken under
the two other heads be correct, it follows that it would not be advisable
to make all arms by contract. Neither would I think it wise to restrict
the manufacture of all arms to the national armories. Pistols, for in-
stance, are now made by contract, because the number required by
government is so small that it was deemed more economical to procure
them by contract than to provide the separate machinery and tools re-
quired for their manutacture, at least until a model for that arm shall be
adopted more satisfactory than the one now in use, and likely, therefore,
to be more permanent. Also small numbers of particular arms are some-
times required; and in such cases it may be better to procure them by
contract than to provide the machinery required for their peculiar con-
struction. But 1t is still more important that the government should
have the power to contract for the manufacture of arms in the event of
an exigency under which a greater number might be required than
the public armories, upon a scale adapted to ordinary circumstances,
would be able to supply. Instead of any conflict in the use of the two
modes of supply, they are believed happily to harmonize in the produc-
tion of cheap and eflective firearms. In the last case supposed, the
government establishment would furnish the models to private contrac-
tors and serve as a guide to fix the price which should be paid;
whilst it would protect the government from being driven, by its neces-
sity, to subunit to extraordinary demands and perhaps injurious delays.

It is believed that the excellence of the government manufacture has
not been quite equalled by that of private contractors, even with all the
advantages that now exist in supplying models and inspectors.  Upon
examination of a report made by the comwmander of the arsenal, to
which the rifles used by the voltigeur regiment in the war with Mexico
were returned, it appears that of the total number, five hundred and
twenty-three, the two hundred and fifty-seven made at the national ar-
mory required the repair of forty-five of their parts—the two lhundred
and sixty-six made by contract required the repair of ninety-six of their
parts 5 showing a difference in favor of the government arms of more
than two to one. The case is believed to be a fair one, and to pre-
sent conclusive proot of the higher standard of material and workman-
ship in the government arms.

It is not known whether, by the use ‘of the term ““all the arms of
the United States,” it was intended to include the heavy guns or cannon.
I will however remark, that all cannon are now made by contract,
Congress having made no provision for a national foundry; and will
take this occasion to recommend an appropriation for that object
The just admixture of metals, and the casiing of bronze pieces require
much mechanical skill and no littde scientific attainment.  The exami-
nation of ores, and the casting of iron into cannon, are subjects which,
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List of documents accompanying Report of the Sccrctary of War.

Reports respecting Indian hostilities in Oregon.
Regulations and orders respecting river and harbor improvements.
Instructions for surveys of a railroad route to the Pacific.
Instructions respecting military roads in Oregon.

Report on the Capitol extension.

Report of the Commanding General.

Report of the Quartermaster General.

Report of the Paymaster General.

Report of the Commissary General.

Report of the Surgeon General.

Report of the Chief Engineer.

Report of the Colonel of Topographical Enginecrs.
Report of the Colonel of Ordnance.












S. Doe. 1. 39

unshaken by the hideous yells and war-whoops of the Indians, or by
their rapid and more destructive fire. ~ After examining the ground, and
finding that the enemy were securely posted behind trees and logs, and
concealed by underbrush, and that it was impossible to reach them ex-
cept when they carelessly exposed their persons in their anxiety to get
a shot at our men, I determined to charge them: I passed the order,
led forward in the movement, and within thirty yards of their position
received a wound from a rifle ball, which struck my right arm near the
shoulder joint, and passing entirely through, came out near the point of
the shoulder. Believing at the time that the shot came from the flank,
I immnediately ordered our line to be extended, to prevent the enemy
from turning our flank, and the men again ordered to cover themselves
behind trees.  This position was held for three or four hours, during
which time I talked frequently to the officers and men, and found them
cool and determined on conquering the enemy. Finding myself weak
from the loss of blood, T retired to the rear to have iy wound examined
and dressed.

While here the Indians cried out to our men, many of whom under-
stood their language, that they wished for a talk, that they desired to
fight no longer, that they were frightened and desired peace. Mr.
Tyler was despatched by Capt. Goodall to inform me of the desire of
the Indians to cease firing and muke peace ; by this time Robert Met-
calfe and James Bruce had been sent mto their lines to talk, and having
mformed them that I was in command, they expressed a great desire
to sce me. Finding that they were much superior in numbers, being
about two hundred warriors, well armed with rifles and muskets, well
supplied with ammunition, and knowing that they could fight as long
as they saw fit, and then safely retreat into a country exceedingly
difficult of access, and being desirous of examining their position, I
concluded to go among them. On entering their lines I met the prin-
cipal chief Ive, and the subordinate chiefs Sam and Jim, who told me
that theilr hearts were sick of war, and that they would mecet me at
Table Rock in seven days, where they would give up their arms, make
a treaty, and place themselves under our protection. ~ The preliminaries
having been arranged, the command returned to the place where they
had been dismounted—the dead were buried, and the wounded cared
for. By this time Col. Ross with his battalion arrived, having followed
our trail for some distance.” This gallant command were anxious to
rencw the attack upon the Indians, who still remained 1o their position,
but as the negotiations had proceeded so far, T could not consent,
That night was spent within four hundred yards of the Indians, and
good faith was obscrved on both sides.

At the dawn of day I discovered that the Indians were moving, and
sent to stop them until a further talk had been held.  Accompanied by
Col. Ross and other oflicers, T went among them and became satisfied
that they would faithfully observe the agreements already made. By
the advice of the surgeon we remained that day and night upon the
battle-ground, and then returned to Table Rock. ]

Too much praise canuot be awarded Col. Alden; the country is
greatly indebted to him for the rapid organization of the forces, when
it was entirely without defence; his gallantry is sufliciently attested
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REGULATIONS AND ORDERS IN REGARD TO HARBOR AND RIVER
IMPROVEMENTS.

[Appended to this report in ccmplisnce with a resolution of the Senate of March 3, 1853.]

I. General regulation on the subject; September 10, 1852.
II. Order assigning the work to the two corps of engineers; Sep-
tember 16, 1852.
III. Order constituting board of river and harbor improvements for
corps of engineers; September 16, 1852.
IV. Order constituting board of river and harbor improvements for
corps of topographical engineers; September 16, 1852.
V. Order constituting board for report upon additional canal at falls
of the Ohio river ; September 17, 1852.
VI. Order constituting board on opening a ship channel at mouth of
the Mississippi ; September 18, 1852,
VII. Regulations for western river improvement; April 26, 1853.
VIII. Regulations respecting expenses incurred by States, corpora-
tions, or individuals, tor advancing works of river and harbor
improvement ; June 4, 1853.

I.

Regulations in relation to rwer and harbor umprovements.

L. All civil works of public improvement committed to the War De
partment will hereafter be planned and constructed under the direction
of either the chief of the corps cf engineers or the chief of the corps of
topographical engineers, as may be deemed most advisable.

II. The several works assigned by the Secretary of War as above
shall be committed to officers of said corps respectively, under the
slﬁecial approval of the secretary. Every officer mn charge of a work
shall be under the orders of, and responsible to, the head of his own
corps. Whenever it may be necessary to commit a work to a civil
agent, he shall be appointed by the Secretary of War, to be in like
manner responsible to and under the orders of the bureau to which
his work has been assigned.

III. From each of the above-mentioned corps a board shall be or
ganized, to consist of thrce members of the corps, who shall be aided,
whenever it may be deemed necessary, by a naval officer, to be detailect
by the Secretary of the Navy for that purpose.

To this board shall be submitted, by the respective chiefs of corps,
all plans or projects for river and harbor improvements. Every plan
or project for a work will be accompanied by an estimate of its cost.
If the estimate should vary from any heretofore made, the reasons for
such variance will be given.

The duties of cach of these boards shall be as follows :

1. To examiue, approve, modify, or reject every-project or plan of
civil improvement proposed by any officer or civil agent, under instruc
tions from the chief of the corps.
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vided for, or on other duty, as the chief of the corps, with the sanction
of the Secretary ot War, shall direct.
: C. M. CONRAD,
Sccretary of War.
War DeparRTMENT, September 10, 1852.

II.
General Order.

The following works provided for by the act entitled *“An act
making appropriations for the improvement of certain rivers and har-
bors,” shall be executed under the direction of the chiet of the corps
of engineers, viz :

1. All works and surveys on the Atlantic and rivers emptying into it.

2. All works on the Gulf of Mexico, including those on the rivers
emptying into it, except those of the Mississippi river, of which only
the superintendence of the removal of the bar at its mouth shall be
assigned to him.

3. All surveys, estimates, reports, and other papers relating to the
works placed under the direction of the chief engineer, will be trans-
ferred to him by the colonel of the topographical corps.

All other works than those above mentioned, embraced in the act,
are assigned to the chief of topographical engiuneers.

C. M. CONRAD,
Secrctary of War.
War DeEpARTMENT,
Washington, September 16, 1852.

1.

War DePARTMENT,
Washington, September 16, 1852,

Brevet Colonel Sylvanus Thayer, Lieut. Colonel René E. De Russy,
and Brevet Colonel John L. Smith, of the corps of engineers, will con-
tinue the board of river and harbor improvements, provided for by
section 3 of the regulations in relation thereto, for the works to be exe-
cuted under the direction of the chief of said corps.

C. M. CONRAD,
: Secretary of War.

v

‘War DEPARTMENT,
Washington, September 16, 1852.

Lieut. Colonel James Kearncy, Brevet Lieut. Colonel Stephen H.

Long, and Major Hartman Bache, of the corps of topographical en-
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Rufus Saxton, jr., 4th artillery; 2d Lieut. Cuvier Grover, 4th artillery,
and Brevet 2d Lieut. John Mullan, jr., 1startillery, are assigned to duty
on this survey, and will report to Governor Stevens for instruction.

6. In addition to Lieutenant A. J. Donelson and ten non-commis-
sioned oflicers, artificers and privates of the engineer company, already
under orders for the expedition, one sergeant, two corporals, one musi-
cian and sixteen privates of company D, first dragoons, now stationed
at Fort Snelling, will be placed at the disposal of Governor Stevens;
and in view of the character of the service, the officers of the company
are required to select none but tried men and animals for the duty.

7. In the exploration of the Cascade range, the brigadier general
in command of the Pacific division will assign to Captain McClellan
two officers from those who may volunteer for the service, and thirty
men to be selected from the several companies stationed in the Terri-
tory of Washington and on the Columbia river. Every facility will
be given to Captain McClellan and his party in the discharge of their
difficult and important duties, and much is expected from the hearty
co-operation and assistance of the officers and troops stationed in the
Territory.

8. The several administrative branches of the service will, on re-
quisitions duly approved by Governor Stevens, supply the officers, sol-
diers and civil employés of the expedition (except the scientific corps
and their assistants) with transportation, subsistence, medical stores
and arms.  The Quartermaster’s department will sapply funds to
provide means ot transportation and to pay for the hired men of the
department attached to the command. The Subsistence department
will supply rations or funds for their purchase. The Ordnance depart-
ment will furnish forty Colt’s revolvers, forty Sharp’s patent rifles, forty
ordinary rifles, and a mountain piece, with the nccessary ammunition,
and a travelling forge.  The Surgeon Genceral’s department will assign
a medical officer to the command having skill as a naturalist, provided
he can be detailed without detriment to the service.

9. After the completion of the survey of the passes of the Rocky
mountains, such portions of the officers, troops and employés, both of
tbe escort and of the scientific corps, as are not needed in the opera-
tions westward to the Pacific, will be despatched homeward by new
routes, still further to develop the geography and resources of the
country. Such of the officers and troops as are not wanted for office
duty will report to their several stations; all civil employés not neces-
sary {or a sinilar purpoze will be dizcharged, and the oflice force will
proveed to such point as way be designated by Governor Stevens, 1o
prepare the usual reports.

10. Afier the completion of the field examinations, the expedition
will rendezvous at some point in the Territory of Washington, to pre-
pire the usual reports, sending to Washington at the ecarliest practica-
ble moment o summary of the principal events of the expedition, and
a railroad report, to be Iaid before Conaress, on or before the first of
Febriniry, to be followed at alater period by an elaborate report pre-
senting a full acconnt ot the Ibors and results of the expedition.





















S. vDoc. 1. 63

The levels have been carried continuously by Major Emory along
the valley of the Gila ; and it might facilitate the operation not to un-
pack the barometer until the party shall have reached the point of
departure from the Gila.

As the whole country between the Gila and the Rio Bravo, em-
braced in the parallels of latitude 82° and 34°, has been well covered
with astronomical observations, it will probably not be necessary for
you to impede your progress in checking the run of your work by
elaborate astronomical observations. A sextant and chronometer, by
which you can obtain your latitude, will, it is believed, prove sufficient
to check your work.

The profile of the region traversed, showing the gradients which a
road passing over it must encounter, is the information most wanted.
It is therefore recommended that you take the barometric height at
every point on the line to be surveyed, which may be important in the
elucidation of this subject.

On reaching the Rio Bravo, it may add little to the expense of your
party to bring it all the way into the settlements on the Red river. If
s0, you will take some new route from Dona Ana, passing through the
northern part of Texas, and make a barometric levelling of the same.

Very respecttully, your obedient servant,
JEFFERSON DAVIS,
Secretary of War.

Lieut. J. G. Parxez,
Topographical Corps, San Dicgo, Califorma.

War DEPARTMENT,
Washington, November 18, 1853.

Sir: Authority has recently been obtained from the President of
Mexico to make surveys within the Mexican territory in connexion
with the exploration of railroad routes to the Pacific, and so soon as
your survey is completed Lieut. Parke will be detached {rom your com-
mand to conduct such an expedition, under instructions of this date from
the department, which are herewith transmitted.

You will please furnish him for this purpose with all the funds you
can spare, and all the animals, stores, equipments, &c., which may be
in serviceable condition, without however depriving yourself of any-
thing necessary to the prompt completion of your report. He has been
directed to confer fully with you upon everything relating to the organ-
1zation and outfit of his party and to his plans for the prosecution of
the work, and you will please give him the benefit of your advice and
aid whenever they can be of service to him.  The department would
gladly avail itself of your experience to conduct this survey if it could
do so without delaying your report of that which you have already been
assigned to ; but in view of the anxiety of Congress and the pubhc
generally to learn the result of the explorations commenced last spring,
the reports must be delayed as little as possible beyond the period
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IX.

Agreement between Cornelivs Wendell, of the first part, and Captain Mont-
gomery C. Meigs, of the United Stutes corps of engineers, of the sechd
part, acting under the authority of, and for and in behalf of, the United
States of America, in the erection of the extension of the Capitol, wit-
nesseth :

That the party of the first part, in consideration of the matters herein-
after referred to and set out, covenants and agrees, to and with the party
of the second part, to furnish and deliver, at the proper cost of the said
party of the first part, on the grounds ot the aforesaid extension of the
United States Capitol, in such places as the said party of the second
past may designate, ten millions of thoroughly burnt bricks, made by
hand, ot tempered clay, in all respects fully equal in quality to the sam-
ples deposited in the office of the Extension U. S. Capitol, and marked
with the name of the party of the first part, and to conform in every
particular to the municipal laws of the city of Washington. And the
aforesaid party of the first part further agrees to farnish and deliver
the said ten mallions of bricks at such times and in such quantities as
the said party of the second part may direct, commencing within
thirty days after this contract receives the approval of the Secretary
of War: Provided nevertheless, That the average delivery on the
whole contract shall not exceed two hundred and fifty thousand per
week ; and that all the bricks so delivered shall be subject to the ap-
proval of the party of the second part, and be received or rejected as
he may direct.

And the party of the second part, in consideration of the premises,
covenants and agrees to pay to the party of the first part the sum of five
doilars and eighty-eight cents for every thousand bricks delivered in
accordance with this contract; and that the payments shall be made
monthly, if so required by the party of the first part: Provided,
howcver, That in case the party ot the second part shall at any time
be of opinion that this contract 1s not duly complied with by the party
of the first part, or that it is not in due progress of execution, or that
the said party of the first part is irregular or negligent, in such case he
shall be authorized to declare this contract forfeited ; and thereupon:
the same shall then become null, and the party of the first part shall
have no appeal from the opinion and decision atoresaid. And he here-
by releases all right to except to or question the saine, in any place or
under any circumstances whatever ; but the party of the first part shall
still remain liable to the party of the second part for the damages occa-
sioned to him by the said non-compliance, irregularity, or negligence :
And provided also, That in order to secure the faithful and punctual
performance of the covenants above made by the party of the first part,
and to indemnify and protect the party of the second part from loss in
case of default and forfeiture of this contract, the said party of the sec~
ond part shall be authorized to retain in his hands, until the completien
of the contract, ten per cent. on the amount of moneys at any time duve
to the said party of the first part.
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execute a contract which he, the said Cornelius Wendell, has entered
into with Captain Montgomery C. Meigs, of the United States corps of
engineers, for andin behalf of the United States, by which he has con-
tracted to furnish and deliver, at his own proper cost, ten millions of thor-
oughly burnt bricks, made by hand, of tempered clay, in all respects
fully equal to the samples deposited in the office of the Extension of
the United States Capitol, tor the sum of five dollars and cighty-eight cents
per thousand, the said contract being hereto annexed, then the foregoing
obligation to be void and of none eflect; otherwise to remain in full force
and virtue in law.
JOHN J. JARVIS, [sEaL.]
JAMES WADDELL. [seaL.]
Signed, sealed, and delivered in presence of—
H. N. Down,

JorN STUART.

Uxitep Stares CommissionEr’s Orrice,
Albany, N. Y., April 27, 1853,

I certify that T am acquainted with John J. Jarvis and James Wad-
dell, both of the city of Albany, in the State of New York, the sureties
named in the above bond, and that they are scverally frecholders
and residents of the said city of Albany, New York, and, in my opinion,
sufficient sureties for the purposes mentioned in the within bond.

R. J.,

U. 8. Commassioner Northern Dist. of N. Y., 2d circuit.

Marble for Extension United States Capitol—To owners of Marble
Quarries.

Caritor. ExTtrnsion Orrice,
Washington, D. C., Muy 4, 1853.

In order to collect information in regard to American ornamental
marble, suitable for the interior decoration of the extension of the Uni-
ted States Capitol at Washington, all persons owning veins or quarries
of marble within the United States, which are worked or capable of
being worked, are invited to send specimens to this office.

The specimens should be in blocks of cubical form six inches square
on each face.

The following information should accompany cach specimen : exact
locality, State, county, and town, nearest post office, naunce ot owner,
price per cubic foot at the quarry, cost of d elivery at the ncarest steam-
boat or railway stopping place, size of blocks that can be obtained, with
some general description of the quarry, noting the direction, thickness,
and dip of the beds or veins into which the rock is divided. The speci-
mens should not vary much from the dimensions above given; they
should be boxed up, and a copy of the paper giving the nformation
required should be enclosed in the box and another sent by mail. The
box to be distinetly marked with the name of the sender, as well as
directed to this officc.,
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REPORT OF THE COMMANDING GENERAL.

HEADQUARTERS oF THE ARMY,
New York, November 16, 1853.

Sir: The military establishment, “in all that regards its discipline
and military control,” being placed by the army regulations under my
immediate orders, I deem it a duty to submit the following statements
and professional suggestions for the consideration of the higher author-
ifies @

DISTRIBUTION OF THE ARMY.

Eight companies of the 3d artillery—six in the harbor of New York
and two in Texas—are under orders for California.

The companies of the 2d artillery, at Forts Monroe and Moultrie, are
under orders to exchange stations with an equal number of companies
of the 1st artillery in Florida.

The companics of the 1st artillery heretofore at Baton Rouge and
New Orleans barracks, are under orders for Texas. The one at Baton
Rouge to be replaced by a company of the 2d.

The companies of mounted riflemen Lerctofore stationed on the Mis-
sourl frontier are under orders for the Cherokee nation, ultimately to
go to the department of Texas, when the two companies of the 7th
infantry now there are to go to the department of the west.

The 2d regiment of infantry now in California to be broken up, the
privates to be assigned to companies on the Pacific, and the officers
and non-commissioned officers to come to the Atlantic coast to recruit
their companies.  The destination of this regiment, and that of the two
companics “L” & “M” of the 1st artillery, now on the recruiting ser-
vice, is not as yet determined.

When the foregoing movements shall have been made, the following
will be the distribution of the troops, under existing orders:

DEPARTMENT OF THE EAST.
COMMANDED BY BREVET MAJOR GENERAL JOHN E. WOOL.
Canada fronticr from Lake Superior to Maine.
Threc companies of artillery; aggregate strength about. . ... 164

Atlantic frontier from Maine to Florida.

Boston harbor, two companies of artillery; aggregate about.. 85

New York do......... do.ona. ... doe e ... 14 (e T 123
Baltimore do... ... eodoe oo doeeuen... 3 [ TP, 137
Nortolk  do....ec...doooo.. ... doe oo, do.o.... v....104
Charlestondo. . .eveeo.doon. .. ... doeeeenn.. do...... N
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DEPARTMENT OF THE PACIFIC.

COMMANDED BY BREVET BRIGADIER GENERAL ETHAN A. HITCHCOCK.
Oregon and California.

Eleven companies of artillery, three companies of dragoons,
one regiment, (4th infantry,) and a detachment of ordnance;
aggregate estimated.. . ... aoe i e i i 1,600

Total -t e ee e e e e e e 1.600

In the foregoing memoranda, general recruiting depéts and recruits,
armories, arsenals, the ordnance and other staff’ departments, are not
included.

INCREASE OF THE ARMY.

By reference to the preceding statement, it will be seen that in the
whole department of the west, in which lies the routes to Oregon and
New Mexico, our northwestern and Missouri frontiers, containing nu-
merous bands of Indians, but two companies of dragoons are posted.
Fort Atkinson, at the crossing of the Arkansas on the route to New
Mexico, having been abandoned, on account of the difficulty of supply-
ing the post, entire reliance must now Dbe placed ou marches of de-
tachments of cavalry to give security to our lines of communication
with New Mexico and California.  Other cavalry duties on those fron-
tiers arc likewise arduous and incessant, and at least one regiment of
dragoons or mounted riflemen appears to be necessary for the depart-
ment ot the west.

On the Pacific coast another regiment of infantry is also needed.
The Indians in California and Oregon, as in New Mexico and Texas,
are troublesome and require frequent correction

To accomplish these objects, at least one additional regiment of cav-
alry and one of infantry are needed; and I beg to repeat, in this com-
munication, that experience bas shown that the strength of our regiments
is always below the numbers allowed by law. On distant service
two-thirds of the legal complement is a large estumate {or the actual
strength; and with a view to a farther angmentation, the propricty ot
giving authiority to the President to mcrcase, at his diserction, the num-
ber of privates in the different regiments from seventy-four to eighty-
four per company, it is hoped, may be urged upon Congress.

DISCIPLINE AND INSTRUCTION.

The dispersed condition of the troops, since the termination of the
Mexican war, has not been favorable to instruction and disci_plipe.
Recent orders, however, reorganizing military departments, abolishing
geographical divisions, and directing partial concentrations of troops
on our frontiers, will greatly tend to improvement. Much also may be

accomplished by requiring from department commanders half-yearly
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Tactical Instruction for the Militia.

By existing laws the militia are required to observe the systems of
mstruction provided for the regular army, #nd yet no provision has
been made for furnishing them with the necessary systems, although
some nine millions of dollars have been appropriated in the last forty
years towards arming them.  Without books to teach their wsc, the arms
themselves are of little value. Hence it is again recommended that the
books be supplied. The additional annual expense need not cxceed
$20,000, and that only for a few years. See the remarks on this sub-
ject in my previous report of 1851.

Retired list for Superannuated and Disabled Officers.

(I beg to refer again to my report of 1851.) The necessity for some
such measurc has been greatly increased by the Mexican war, the
number of officers of junior grades wounded in that war having swelled
the invalid list, which previously consisted almost exclusively of offi-
cers of the scnior grades, disabled by the infirmities of age. The cre-
ation of such a list ought not to be mistaken for an extension of the pen-
sion system.  The officers who would be placed on it are already in
the receipt of full pay without performing any duty. The system =o
often recommended would retire them on a just compensation, promote
efficient officers in their stcad, and thus greatly contribute to the good
of the service, without any new imposition on the treasury.

Pension Laws.

It would seem but just that the pension laws provided for the navy
should be extended to the army. No reason is seen for the discrimi-
nation between these kindred branches of the public service. The
pensions in both cases come out of the gencral fund, and, as both share
common dangers, and undergo equal vicissitudes in the discharge of du-
ties, the same rewards should be appointed to each.  The widows and
orph:ns of deceased naval oflicers, seamen, and marines, receive five
years’ pensions, renewable every five years, whether the dcaths oc-
currcd in battle or were caused by disease contracted in service ; while
the widows of army officers receive pensions only when their husbands
have been killed in action, and then but for five years.  Widows of the
enlisted men [non-commissioned officers and privates] of the army re-
ceive no pensions, no matter what the circumstances, althou gh the laws
allow pensions to the widows and orphans of volunteers (whether offi-
cers or privates) who may have been killed, or have died from any
cause while in scrvice.  Such unequal legislation ought surcly to be
corrected, and no time i1s more appropriate than the prescnt.  The
subject of pensions is well presented in a report dated January 7, 1846,
made by the Committec on Military Affairs of the Senatc.—[See Sen.
Doc. 43, 3d vol., 1st Sess. 29th Cong.]

I have the honor to remain, sir, with high respcct, your obedient
gervant,

WINFIELD SCOTT.

Hon. JErrerson Davrs,

Sceretary of War, Washington, D. C.
Part 11—7
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Ist regiment of artillery........... 1 ) A P PR 43 24 ... 24 *548 Jeceen. 54 694 748
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i |
Ist regiment of infantry ... . R 1 1 2 40 0 |...... R 420 [...... 39 524 563
2d regiment of infautry ... ........ 1 1 2 40 20 |...... et 420 38 524 562
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7th regiment of infantry......... - 1 1 2 PO e 40 E2/0 I R R, 420 ... . 38 524 562
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Aggregate of infuntry ... .. 8 8 LV PO I 320 | 320 L.o...| 160 |...._. ceeee 3,360 |..o.o.| 305 | 4,192 4,497
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i |
Grand aggregate........... - 15 l 5] 19 6] 64| 642 642 60 | 258 40 96 | 17,270 | 250 | 962 | 9,377 | 10,339
$ !

*Two companies in_cach of the four regiments of artillery being equipped
increase the rank and tile of’ the army, &c.,” approved June 17, 1850, section 1.

1By the act of April 5, 1832, scetion 2, «
number actually in service ix sizly four.

1By the act of June 17, 1850, (cited in the first note on this page,) section 2, the President is authorized
nuwmber of privates in any company serving at the several military posts on the western frontie
\SZ: Jifty privatesto a company of drugoons, sizfy-four to a company of light artille

re

as light artillery, are allowed, in consequence thereof, sixty-four” instead of forty-two privates. Sce act ¢ to

providing for the organization of the ordnance departinent,’” the numbe: of ordnance scrgeants cannot exceed “ one for each military post.” The

; whenever the exigencies of the service require i, to inerease to seventy-fonr the
r, and at rewote and distant stations.””  In the table the minimuom or fixed organization is given,
AL A § @ ! tifery and riflemen, and forty-two to the artillery and infantry.  Under the authority conferred upon him, the
Forte Sl:vlli;;\: ;ﬂ!(;%tg'f} tvhzu the number 9f nr ‘vm_c.s Qe }’ﬂ"_l‘led up to seventy-four in the several companies serving in Texas, New Mexico, California, and Oregon, as well as those stationed at
Ports Su I3 1‘1 ipley, cn the upper Mississippi; Fort Ridgely, on the anesota Tiver; Fort Riley, on the Kansas ; Fort Arbuckle, on the Washita river 5 and Forts Kearny and Laramie, on

ek' i Jl)"- l"?utu T here being at this time one hundred and twent ~t/zrcc~compames Serving at, or en rouie to, thesc distant stations, the authorized increase in the number of privates is 3,498
making the « total enlisted” (as the troops are now posted, or en route) 12,782, and the agaregate” 13,821, It/ the companics helonging to regiments (158) were serving at the distant stations
deseribed, the additional number of privates allowed would then be 4,488—thus increasing the ¢ total enlisted” to 138,772, and the ¢ aggregate” to 14,731, °

8. CCOPER, ddjutant General.
Apjurant GENERAL’S OrricE, Washington, November 20, 1853, P
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o 0f the ~tant adjutauts general, (najors by brevet,) (e o of the assistant adjutants gencral, (captains by brevet,) siz of the assistant quartermasters, and three of the commissaries of
fruce, (cap ains,) belonging also to regiments, and being reported in the strength thereof, to avoid counting them fwice, are excluded as staff officers from the columus ¢ total commis-
oned” and * aggregate” of their respeetive departments. The regimental and staft’ commi s lield by these officers are of unequal grades, and benee they are not affected by thie provisions
@i’ the 7th section of the act of June 18, 1846, "Thic like remark is applicable to the judge advocate of the army, who is also a captain in the ordnence departinent,
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4th regiment of infantry . ...eene oo U T - 6 75 5 Gloooa-. I 514 94 | 38 465 503 379
Hth regiment of tufantry ... ool ceefe-e| BT 61 2 13 } ...... 417 84 | 39 625 664 07
6th regiment of intantry - .oeeee oo R N | 3| 4 77 3 S 2R P 513 &8 | 3 531 620) 26'3
7th regiment of infantry. ... ..ooo. ool .- 21 2|6 58 5 2. 218 65 | 38 477 515 187
8th regiment of infantvy. .........o oLl el 2 3] 06 66 5 14 ..., 4|17 99 | 36 575 611 269
Aggregate of infantry ... ... ... N 9 . 2349 | 519 s2(43| 5| 41049, |30 128 | €50 [305 | 4,243 | 4,543 | 2,317
‘ I - |
i
Non-commiss’d staff unattached to regiments. | .. | o {o ol oo oo RS R P PR R (R RN S cen- 64 64 |oecaan
Military Academy detachments....._.._.... SRR PR (RPN P PO, I 136 136 |cevc---
Principal recruit’g depot, Ft. Columbus, N. Y. |....|. .- .- 14 . 951 951 oo ..
Cavalry recruit’g depot, Jefferson barr’ks, Mo. ... .. | .. oo ]ooaan. -- 65 65 [eeennn
Reeruiting depot, Newport barracks, Ky..... SRR (R PR P 4 - 74 L S
Reecruits at rendezvous and in route. ........ (RS RIS TR D 7 e 156 156 |aeaean
—_ [P —
Grand aggregate. .- «as ocueeeenn ... 5115 | 51 |lad 11,007 961 4 9,456 J 10,417 | 3,422

* The “number of recrnits required * is caleulated for each regiment according to the stations of the several companies at the p

station, as explained in note (f) to table A, [on pige 103] showing the legal organization of the army.

by deducting trom the whole number of recruits required to fill up g
and Jefterson barracks,) and the recruits at rendezvous and in route. 'he nunber required for regiments and corps is 4,104; the nuniber @

Teaviug 3,422 as the number of recruits yet required to fill up the establishment.
Apsuraxt GENERAL’S OFricE, Washington, November 20, 1853.
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, and the command of the troops in Bast Florida instituted, with headquarters at Tampa Bay.
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G—Conutinued.
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[oh-3 o =, £
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= [t A
REGIMENTAL SERVICE—continued.
1st regiment of infantry 11 9 2
2d regiment of infantry 14 .10 4
3d regiment of infantry. 12 8 4
4th regiment of infantry......... e R 3 102 109
5th regiment of infantry.. ......._i.. ool 20 8 12
6th regiment of infantry.. ...ocooooieeoooioaiiaiol. 176 233 57
7th regiment of infantry... ... .oc..oiooiiiiiioo. 21 17 4
8th regiment of infantry................o.. TR, 8 2 6
265 389 124
Sappers and Miners.. oo cosiiiiiiicaceaccaeamaaas 23 18 10
Detachment at West Point..ceen ccocin maneeceancanan. 23 46 18
56 64 8
RECAPITULATION.
- % — %
-~ -
g s
45 60 4o <
< = 1 = =)
(SR c g g
g g & 5
g2 g2 =]
=i B )
General Service - vove oo oee coeeieceae aarenmeneenneat] 1,453 2,362 909
Mounted SETvice « ... oo e oo e e e aa——an 519 642 123
Regimental 8ervice «ooo v ioeeoeoier i i cacaaaas 891 1,170 279
2,863 4,174 ~ 1,311

REMARKS.

The general recruiting service for the year has been conducted as heretofore, no material
change having been made in the rendezvous. The depot for the collection and instruction of
recruits for the general service was removed from Fort Wood, on Bedlow’s Island; to
Fort Columbus, on Governor’s Island, in the harbor of New York, on the 26th of November,
1852, the former place being considered too limited in extent to carry out a proper system of
instruction, and being wanting in the necessary accommodations for the reeruits. The depot
for the collection and instruction of the recruits for the mounted service was removed in
October, 1853, from Carlisle Barracks, Pa., to Jefferson Barracks, Mo., and it is intended to
establish additional rendezvous for the mounted service at several points in the West. The
recruiting service for the cavalry, as well as for other regiments, is now under the direction of
the superintendent of the general recruiting service in New York. Colonel Plympton, of the
1st infantry, was relieved as superintendent by Licutenant Colonel Abercrombie, of the 2d
infantry, on the Ist of July, 1853. With an increased number of recruiting officers, the service
has materially fallen off, and the returns show, as above, that one thousand three hundred and
eleven men less were enlisted in the year ending September 30, 1853, than in the year preceding.

8. COOPER, Adjutant General.

Avsurant GeneraL's Orrice, Washington, November, 20, 1853.
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‘improvements in Texas, New Mexico, California, and Oregon—not
having been granted at the last session of Congress, many improve-
ments, indispensable to the health and comfort of the troops, are neces-
sarily postponed. I am not aware of any objection on the part of the
House of Representatives to the appropriation asked. It is understood
to have been left out in consequence of a difference of opinion between
the Committee of Ways and Means and that on Military Affairs, as to
which of them should take charge of it and report it for the action of
the House.

The work authorized by Congress at its last session to be established
at the mouth of the Republican Fork of the Kanzas river was com-
menced, under the superintendence of Major Ogden. Much labor has
been done, and materials procured for future operations. A steam saw-
mill is in operation, with shingle machine, lath saws, and mortising
machine attached. The original plan contemplated barracks of stone
for eight companies. Only three companies were detailed at first for
the garrison, and they arrived so late in the season that, with the diffi-
culties to be overcome, more than quarters sufficient for the officers
and men of two comparies, according to the plan, could not be com-
pleted ; they will, however, during the winter, shelter the four com-
panies of which the garrison is now composed.

Major Ogden reports that the estimate for the work, based upon
prices of labor and material at the time it was made, has proved en-
tirely too small.  Prices have increased thirty per cent., and in place
of two hundred soldiers which it was estimated might be employed as
mechanics and laborers, only from sixty to seventy could be spared from
other duties. The increase in the prices of labor and materials, with
the addition to the hired force rendered necessary by the small military
force furnished, will increase the expense of the work about seventeen
thousand dollars; and the barn, stables, granaries, and other buildings
necessary for a large mounted force, are estimated to cost about twelve
thousand dollars more—making together twenty-nine thousand dollars
required 1o complete the work.

The work authorized at the head of navigation, on the Minnesota
river, has been commenced; but the material of which it was proposed
to build it proving not to be so good as was supposed, and it being de-
cided not to ask for a further appropriation for it, the question as to the
change in the material from stone to wood has, by your instructions,
been referred to the commanding officer. The population in Minne-
sota Territory is extending so rapidly westward that this post, though
now distant from the settlements, will probably soon be surrounded by
them; a change, therefore, to a cheaper materal for the work, will not
in that view of the case be objectionable.

The balances of the several appropriations under the direction of the
Quartermaster’s department, now remaining in the treasury, would, ail
together, be sufficient for all the probable demands of the service with-
in the fiscal year, were they certainly available; but it is apprebended
that large sums will be taken from the current appropriation in the
settlement of officers’ accounts at the treasury, and be brought'to the
credit of war appropriations, and be rendered unavailable. Thls_ can-
not be certainly known until the war accounts be all settled. It is un-
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Our territories are now so extended, that several permanent depots
for the concentration of supplies for the troops have become neces-
sary. Three such depots are required in Texas, two in California,
one in Oregon, one at least in New Mexico, and one at Fort Leaven-
worth. To take charge of these depots, and to perform the duties con-
nected with them, a storekeeper is necessary at each. I respectfully
recommend that application be made to Congress to authorize the
President to appoint as many military storekeepers as the service may
require, not exceeding eight, with suitable compensation.

In addition to the storekeepers, it would add greatly to the security
of the public buildings and other property at the several posts, and in
that way promote economy, if the condition of the ordnance sergeants
were improved, and the sphere of their duties enlarged. 1 recom-
mend that they be recognised as barrack-masters at their respective
posts, and be charged with such duties in regard to the clothing and
other property of the Quartermaster’s department as the dQuartermaster
General, with the approval of the Secretary of War, may direct; and
that, for this additional service they be allowed an extra compensation
of from five to ten dollars per month, according to the duties and re-
sponsibilities imposed upon them, to be determined by the Secretary
of War.

In the discharge of the laborieus and responsible duties of the Quar-
termaster’s department, I am compelled to employ, constantly, more
than a hundred officers who are not of the department : from forty to
fifty of them are assistant commissaries, who, In that capacity, receive
additional compensation ; but the remainder receive nothing for their
extra services. Many of them perform laborious, responsible, and
highly important duties, in the discharge of which they are subjected
to losses and expenses which they can ill afford. Justice would seem
to requirdthat they be allowed an additional compensation sufficient,
at least, to cover necessary extra expenses and small losses. 1 recom-
mend, as an act of justice to this deserving class of officers, that, for a
numbe‘r not exceeding fifty at any one time, the same additional com-
pensation be allowed which is mow paid to assistant commissaries;
and that the ration now withheld from all regimental and other sub-
ordinate staff officers be allowed to them.

Fifteen hundred and sixty soldiers were employed, during the year,
on extra duty at the several posts, as laborers and mechanics, and
were each paid a per diem of fifteen cents and commutation for the
whiskey ration authorized by law. Now, while I doubt the policy of
employing soldiers on any other labors, or in constructing any other
works, than those which may be connected with their own operations,
yet the occasions are of daily occurrence when the necessities of the
service compel commanding and staff officers so to employ them. The
rate of extra compensation allowed them was established more than
thirty years ago, when laborers could be obtained at half the wages
which they now command. To make the service efficient, the men
who are employed must feel satisfied that they are receiving justice at
the hands of their country: this is far from being the case when they
are employed as mechanics and laborers at the pittance now allowed.
Sound policy requires that this allowance be increased. To laborers
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ized, and placed under the direction of the Surgeon General of the army,
a veterinary corps, to consist of a competent number of surgeons and
assistant surgeons, who should be assigned to duty at depéts, and with
mounted regiments, squadrons, detachments, cavalry, and artillery
schools of instruction, and trains. More is lost every year by the
sacrifice of horses and mules, for want of proper vetermary aid, than
would support the expense of such a corps for two or three years. 1
recommend that such a corps be employed, and that a veterinary
school be established, where ofticers of dragoons, mounted riflemen,
and light artillery, as well as the candidates for the veterinary corps,
may receive competent instruction in all that relates to the care,
management, and diseases of horses and mules in the public service.

The operations of the army, in connexion with all our new territo-
ries, are greatly embarrassed, and vast expenses incurred, by the want
of good roads through those territories, and suitable improvements in
the navigation of their harbors and rivers. Every military man knows
that the expansion of eur population over those territories, without the
means of rapid communication, so far from increasing our military
power, has diminished it at least one-third. The miltary power of
nations depends not so much upon their force and resources, as the
capacity to concentrate promptly that force and those resources at the
points where they are required to be used. To make our military
power effective even for defence, the improvement of the harbors and
rivers of Texas, California, Washington, and Oregon, and the construc-
tion of railroads to connect those States and Territories, as well as New
Mexico, with each other and with the States east of the Mississippi,
are indispensably necessary. Let these works be completed, and our
military power, whether for offence or defence, will be quadrupled.

Our extensive territories, bounded west by the Pacific, are separated
from the strength and power of the nation by vast deserts and lofty
mountains, over which it requires months to communicate. With those
territories our only channels of rapid communication are through for-
eign States. Suppose our country at war with one of the great mari-
time powers of Kurcpe; our Pacific coast would be immediately
blockaded, and the communications through the States above referred
to cut off; our people on that side of the continent would be deprived
of their commerce, and, from the undeveloped state of their agriculture,
would be left without the means of self-support; and heing beyond the
reach of effective and timely support from the mass of the nation,
through our own territories, would be starved out and compelled to
capitulate in less than six months.

To prevent such a result the works proposed are necessary; but
they are upon so great a scale that timid men may be startled and
alarmed at their magnitude, and believe their accomplishment impossi-
ble ; but that which ordinary men think impossible, men of genius find
only difficult. We possess abundant resources in science, mechanical
skill, and pecuniary means, to complete all the works required for the
full development of our military power, and the nation has enly to will
those worksto accomplish them. T carry them out suceessfully, all
that is necessary on the part of our public men is that honest determi-
nation of purpose and intrepidity of ingellect which should ever distin-
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PAYMASTER GENERAL’S OFFICE, November 21, 1833.

BENJ. F. LARNED, JActing Paymaster General.
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REPORT OF THE SURGEON GENERAL.

SureroN GENERAL’s OFFICE,
November 1, 1853.

Siz: T have the honor to submit to you a report upon the fiscal
transactions and other matters relating to the medieal department of
the army, for the year ending on the 30th of June, 1853.

The amount of the appropriation for the medical and hespital de-
partment, remaining on the 30th June, 1852, was:

In the hands of dishursing 8gents. coveeemeaecaececoaccacancas. $5,606 07
In the treasury of the United StateS.ecacn cooe e cenmeanvannan 122,034 71
Amount appropriated per act approved August 31, 1852......... 51,670 00
Amount of auction' sales in New YorKeaeevs coccanceanes PR 1,279 76
Amount of auction sales in New Orleans .oveveecananas cemee aman 454 12

$181,044 66

Of this sum there has been expended om sccount of
pay and other claims of private physicians con-

tracted in—

S §121 63

1848 e i e et e anen *1,819 00

1849 weenen.nn R R 119 34

1850 oo et ie i recc e caceeacae 3,155 93

[ 15557 QR foe weemenamanessanaan maan 908 34

5 e 4,304 90

1853 e e ccaceneacnnn cas fevaaeceenaann 9,068 93
) ) —_— 29,408 07

On aecount of medical supplies contracted in—

1847 e e emae e aeae e 90 09

1848 (it e cicieieccceaamaranan 154 99

1849 (o e e aece et cdaan - 547 58

I850 teeaee tcacae vacmecmacee e anan 607 67

1857 ceeeeiveienenenee cmmmccaaccce e 154 69

1858 ittt ieecce e e 2,424 20

1803 i i caccce e e 24,117 69
e 28,096 91
Amount turned over to surplus fund per act August 31, 1852. ... 88,078 18
Leaving in the bands of dishursing agents.---ec cceececameaannns 1,528 80
And in the treasury of the United States.cee ccoacs coemanvannn. 33,842 70

$181, 044 66

From the foregoing statement of the fiscal transaetions of the medi-
cal bureau of the army, it appears that twenty thousand four hundred
and twenty-nine dollars and fourteen cents ($20,429 14) were paid on
account of the claims of private physicians, for services rendered, and
three thousand nine hundred and seventy-nine dollars and twenty-two
cents ($3,979 22) for medical and hospital supplies, purchased antece-
dently to the fiscal year commencing on the 1st day of July, 1852;
leaving as the expenditure of the department, on account of compensa-
tion to private physicians, during the last fiscal year, the sum of nine
thousand and sixty-eight dollars and ninety-three cents ($9,068 93,)
and for medical and hospital supplies twenty-four thousand one hun-
dred and seventeen dollars and sixty-nine cents ($24,117 69.)

The necessary medical supplies for the army have been regularly
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as practicable, the medicines furnished to the army purchased from the
naval laboratory at Brooklyn.

This establishment was organized a year or two since, under the
auspices of the Bureau of Medicine and Surgery of the navy, and placed
under the direction of a medical officer of that branch of the public
service; and the plan now proposed to be adopted will serve to enlarge
the operations of that institution, while it will also secure to the army
pure and unadulterated articles of medical supply.

The annual report of the sick and wounded of the army, as exhib-
ited in the tabular statement herewith transmitted, and which is com-
piled from the monthly and quarterly reports required from the medical
officers, shows the following results:

The number of ofticers and men remaining sick on the 30th of June
of last year was 645, and the number of cuases of disease which
occurred during the twelve months succeeding thereto was 29,575 ;
making in all 30,220 cases of indisposition that have been under treat-
ment by the medical officers of the army during the year ending on the
30th of June, 1853.

Of the whole number of sick reported, 28,974 were restored to duty,
38 were furloughed, 227 were discharged from the service, 43 deserted,
and 280 died, (including 94 from epidemic cholera ;) leaving, on the
30th June last, 658 still on the sick report.

The mean strength of the army for the year ending June 30, 1853,
was, according to the returns made to this office, 9,994 ; and as the
number of cases of indisposition reported during the same period was
29,575, it follows that the proportion of cases of disease to the number
of officers and enlisted men in the army was 2.95, or that, on an aver-
age, cach individual was sick very nearly three tiines during that year.

It will also be perceived from the foregoing data, that the ratio of
deaths to the number of officers and enlisted men was as 1 to 35.69,
or 2.80 per cent.; and that the proportion of deaths to the number of
cases of disease treated was as 1 to 107.92, or 0.92 per cent.

The meteorological observations have been continued as heretofore
at the various military posts occupied by troops. Ten years’ observa-
tions, from 1843 to 1852 inclusive, have been arranged, and tabular
statements of mean temperatures, clearness of sky, &c., &c., are now
being drawn up for publication. When finished, this work will com-
plete a series of thermometrical and other observations on the weather,
continued through a period of thirty-one years. The value of these
observations Increases with each succecding year; and they are no
doubt calculated in time, taken with similar results obtained at sea and
in other localities, to throw great light upon the laws of climate, varie-
ties of temperature, annual fall of rain, &c., &c.

The number of approved candidatcs awaiting appointment to the
medical staff of the army having been of late reduced to two, it was
deemed advisable to muke provision for the future exigencies of the
service ; and, accordingly, a board of medical officers has been ordered,
to convene on the first of December next in the city of New York, for
the examination of applicants for appointment, as well as of assistant
surgeons for promotion, in the medical department of the army.

I had it in contemplation at one time—that is, when the military
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on a scout, &c.; and he must have more than one horse for himsclf
and for the private servant who necessarily accompanies him. And
even when stationed in our cities, he cannot perform his duties on foot ;
for what with the resident officers and their families dispersed through-
out the town, the officers transiently in the city on furlough, or travel-
ling under orders, &c., the medical officer must have horses at com-
mand, or be subjccted to hack-hire, &c., &c., to enable him to meet
his engagements. The allowance for forage is not strictly an emolu-
ment to the officer, whose duties absolutely require him to be mounted ;
while the deprivation of the allowance is a tax upon that officer, not
exacted from others, whose duties do not require them to be mounted.
Again: It may be that, at certain points, no forage can be obtained by
an officer individually ; so that if the necessary amount of forage is
not allowed by law, and furnished by the Quartermaster’s department,
he cannot possibly subsist the number of horses he requires to enable
him to do his duties with facility.

Having seldom, if ever, advocated an Incrcase of compensation to
the commissioned officers of the line or staff of the army, I trust that
I offend not against propriety in thus endeavoring to put the assistant
surgeons of the army in a right position before those whose province
it is to provide the means by which an officer can best perform his du-
ties to his country.

T'avail myself of this occasion to call the attention of the Depart-
ment of War to the fact, that it is very difficult to obtain from the rank
and file of the army proper persons to discharge the duties of stewards
and wardmasters in our military hospitals; and that even when a non-
commissioned officer or private is found qualified for the duty and is
willing to serve, there 1s, as a general rule, great opposition on the
part of the commanding officer of the company to which the man be-
longs, to his being taken from the company. To obviate this difficul-
ty, 1t 1s respectfully recommended that authority be given to enlist, or
1o engage for a term of years, a certain number of qualified persons to
serve specially as hospital stewards. These men can be brought into
thg service as non-commissioned staff officers, and be mustered and
paid as such; or they can be enlisted like other soldiers, but with the
distinct understanding that they are to be supernumerarics in a regi-
ment or corps, and of course not specially attached to any organized
company of the line of the army.

It may not be amiss for me to suggest also the propriety of ma-
king some provision by which to requite the hospital attendants and
nurses for the slecpless nights they have to pass, the loathsome du-
ties they have to perform, not to speak of the painful anxioty they
have frequently to endure, while watching over the bedside of the sut-
fering and perhaps dying individual intrusted to their care.

In treating upon this subject in my last annual report, it was stated,
among other things, that of all the soldiers of the army who were
placed on “extra duty,” the hospital attendants were the only persons
who did not receive extra compensation for extra services rendered.
And why should this be so ?

Not an officer nor a soldier of the army, I belicve, but what would
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posed to the attacks of a powerful maritime enemy, adequate protec-
tion.

Now, as these points are not all of equal value, the works for their
protection should not only be graduated in their strength to their re-
spective values, but should, besides, be attended to in a corresponding
order as to time. This value, moreover, may arise from different cir-
cumstances, and be compounded of several considerations. The great
cities have a high value as such; in some, this is anugmented by their
being at the same time the sites of naval establishments, the entrepots of
great commerce, &c. Even small towns may be of great interest from
the presence of such establishments, or from being the centres of a great
trade. Other places may owe a very high importance entirely to their
strategic position in reference to offensive or defensive operations,
naval or military.

In a careful discrimination of the points upon our coast, several
classes, arranged according to the order of value or importance, were
formed ; all of little comparative value being thrown into a very nume-
rous class, to be attended to (if ever provided with permanent defences)
only after all others shall have been secured, and probably by some
future generation.

It is not claimed for this system that it is without errors, but it is
insisted that in the main it 1s just and wise. It has been generally
adhered to, there having been a few deviations effected by local in-
fluences.

The adaptation of the plans of defence to the several localities has
been most studiously and carefully considered, and not with refer-
ence merely to technmical principles. Some of the most valuable places
may be well covered by the simplest and cheapest arrangement of a
large number of heavy guns inaccessible to surprise or coup de main ;
others may be unapproachable by succor for a considerable time, and
must therefore depend on a somewhat protracted resistance of their
defensive works. In some, the localities simplity the project by their
great natural strength; in others all has to be provided by science and
skill. * In these, and many other diversities of circumstances, the de-
sign has been to protect the given object in the most economical
manner compatible with a reliable defence. 1If in the early days of
the present system there were some projects of unnecessary magnitude
and cost, the reproach cannot be laid at the door of our own engineers ;
nor can such a remark be justly made of any of the later plans.

The design of the system is therefore to protect, according to their
respective values, important places of the country from the enterprises
of a powerful maritime enemy by means that shall always be at hand,
always ready, and always sufficient. It has nothing to do with armies
disembarked for conquest upon the countless intermediate landings.
These are left, if such there should be, to the forces that will spring up
from the neighborhood and pour in from the interior. Here the spon-
tancous vigor of the country will be sufficient, and fortifications unne-
cessary. But against the danger we are guarding. When the enemy,
clothed impenetrably to small arms, discharges his destructive missiles
from an unapproachable position, all mere mortal vigor will be futile,
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templated at the Needles, at Cliff’s end, further round than Sconce
point,” &c. _

We know, toe, that France, although she has for centuries been pro-
tected by fortifications upon her seacoast from the superior fleets of her
enemy, 1s now very materially angmenting the permanent defences of
her ports. There is certainly nothing in our situation, geographical or
political, to make these lessons inapplicable to us. If more remote from
an enemy, we are still within the quick reach of his squadrons, while
our remoteness greatly lessons the chance of warnings; and it surely
would not be wise in us to reject, for interested theortes and wild con-
ceits, the counsels of an experience approved by safety and success
through numerous wars. There is, moreover, no nation under the sun
to which the policy of permanently protecting the vulnerable points
of the frontier 1s so applicable, because, requiring for defence in time
of war little in addition but what may be supplied by each locality, the
characteristic enthusiasm and impetuosity of the nation, instead of being
harassed by frequent calls to the exposed places, disheartened by long
watchings, and demoralized by an idle camp life, may be concentrated
in offensive enterprises; thus, in every form, turiling away the contest,
and leaving our own land to the pursuits of industry and skill.

While adverting to the experience and practice of warlike nations, it
may be enough, on the alleged defects of fortifications consequent upon
recent changes in the ordnance employed by ships, to say that fortifi-
cations now under construction in Ergland, France, &c., have in no
respect changed their character. They have been repaired and en-
larged, as before said ; but the only other changes made have been, not
m the forts, but in their armament; it being a matter beyond dispute
that this same new ordnance, while it is not more effective in silencing
the fire of forts than the old, is greatly more destructive to shipping.

It will not be inappropriate here to notice, as briefly as I can, the
charge that the ordnance for which our forts have been adapted is
entirely too small. In conunexion with this subject, pains have been
taken to exhibit the effects of the great guns now in common use in
ships—the assertion being made that the walls of forts erected before
such use must crumble under their fire. Accurate knowledge of the
facts concerned in these points would have saved the trouble of making
such statements, and prevented the injury that may possibly have been
done to a great national interest. 'The facts simply are, that the walls
of none of our forts can be battered down by guns, however large, other~
wise than by lodging their shots in a systematic manner, which means
that successive shots are to be so lodged as to cut a horizontal trench
through the wall of the length required for the breach. To fire balls,
even the heaviest, against the face of the walls, without such a system-
atic arrangement of efforts, will not, within any period of time likely to
be devoted to such employment, cause them to fall, nor lessen the ad-
vantage they afford as covers for the garrison. Such of these balls as
enter thﬂ embrasure will, of course, do great damage; but for such
effects it is not necessary that the balls should be large.

) As to the objections made against the forts on account of the small
size of guns mounted therein, it ought not to have been expected, in
consulting t}?[e tables of armament at any particular period, that there
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sand cubic yards of earth have been excavated, and applied in em-
banking the south glacis.

During the next year the excavation will be completed, and the
scarp carried as high as possible.

No appropriation is asked for next year.

Balance in treasury 1st October, 1853 ... . .. . ... .. ... $29,573
Probable amount to be expended by 30th June, 1854 ... ... 29,573

Fort Indcpendence, Boston harbor, Massachusetts.—For want of funds,
nothing has been done during the year. It is proposed to complete the
work the coming year.

Estimate of amount required to be appropriated for fiscal year
ending 30th June, 1865, ... ... i iiiiiiiiaaan $10,000

Fort Warren, Boston harbor, Massachusetts—The work was resumed
in May last, since when labors have been directed, principally, to the
tollowing objects, viz:

First. Building breast-height walls, finishing parapets, laying pintle-
blocks, and making other arrangements requisite for mounting the guns
in the lower tier of the south battery, and on front No. 1, and the left
face of front No. 5, of the main work.

Second. Preparing window frames and sashes, door frames and
doors, laying floors, building cisterns, putting up brick furrings, &c.,
for casemate quarters. And

Third. Pointing the escarp.

By the end of next season, it is believed that the fort will be ready
to receive its entire armament.

Balance in treasury October 1, 1850 ..o oo oovmvaaoanann $35,000
Probable amount to be expended by 30th June, 18564 . ... .. 35,000
Estimate of amount required to be appropriated for fiscal year

ending 30th June, 1855 . . . . v e m i 30,000

Fort Adams, Newport havbor, Rhode Island.—For want of means,
nothing has been done during the last year further than keeping the
works 1n as good order as practicable under the charge of a fort-keeper.
Small labors, in the way of completion and preservation, should be
applied to various parts of the work; for which, together with the re-
doubt and the wharf, and the completion of quarters already com
meunced, an appropriation is asked.

Estimate of amount required to be appropriated for fiscal year
ending 3Cth June, 1855 .. .. ... . .. ... $35,060

Fort Griswold, New London harbor, Connecticut—Nothing has been
done at this work except to keep it in order. No appropriation is asked.

Foy‘t Trumbull, New London harbor, Connccticut.—The portCUlliS and
exterior gate are now under construction, and will be put in place soon.
The remainder of the appropriation will be applied to repairing
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executed. The sea-wall of Castle William must be extended, and
various small repairs are needed at the castle and at Fort Columbus,.

Considerable repairs and extensions are necessary for the buildings
occupied by the troops.

Estimate of the amount required to be appropriated for fiscal
year ending 30th June, 1855. ... ... ... e $30,000

Fort Mifftn, Delaware river—For repairs needed at this old work,
the sum of $2,000 is asked.

Estimate of amount required to be appropriated for fiscal year
ending 30th June, 1855, . .. ... . L Liiiai... 42,000

Fort Delaware, Delaware river—The foundation grillage was laid at
the date of last year’s report, and the work traced upon it ready for
the masonry substructure. Two thousand cubic yards have been laid
in this part of the work, and as much more is expected to be put down
before frost. Thirty thousand superficial feet of stone have been cut,
enough probably to lay three courses around the work. Operations
will be continued during the winter, mainly stonecutting; a few car-
penters will be employed, preparing cranes, derrics, and centering for
the next season’s work. A gang of laborers will attend the stonecutters
and carpenters, and be employed filling the parade with earth.

Wages have risen from twenty to thirty-three per centum during the
season’s operations.

Balance in treasury October 1, 1853. ... . ..c.ceiean... $118,000
Probable amount to be expended by 30th June, 1854. _ ... 118,000
Estimate of amount required to be appropriated for fiscal

year ending 30th June, 1855.. . - .. ... oiiiiiiiiuana.. 50,000

Fort Carroll, Sollers’ Point Flats, Baltimore harbor—The preparatory
or constructing wharves, with a small exception, have been finished.
Four hundred and forty-eight sheet piles have been driven and sawed
off on fronts three and four. One hundred and seventy-two foundation
piles have been driven on fronts four and five, all of which, except six,
have been sawed off ready for the cut granite. The seventh or level-
ling course of the sea-wall of front two is nearly finished. One hun-
dred and forty blocks of cut granite have been laid, by means of the
diving-bell, in the sea-wall of front three; making one hundred and
eighty-three blocks of cut granite laid in the sea-wall this season.
Three hundred and twenty-two blocks of cut granite have been received
this year, and an equal number, in addition, is expected to be delivered
before the close of the season.

Sickness to a very great extent has prevailed here during the months
of July, August and September, which has prevented our obtaining a
sufficient force of mechanics and laborers, and has very materially
affected the progress of the work.

The coming year it is proposed to complete the sea-wall and fill the
same with concrete ; and to fill so much of the foundation of the fort
proper, and lay the grillage on the same, as can be accomplished.
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Letter ezplanatory of the Military Academy estimates.

U. S. MiLitArYy ACADEMY,
West Point, October 8, 1853.

GeNnERAL: I have the honor to hand herewith an estimate of funds,
for the United States military academy, for the fiscal year ending 30th
June, 1855.

The objects embraced in the estimate for current ordinary expenses
are those already authorized, and the amount differs but little from that
appropriated last year.

In the department of infantry tactics 450 has been included, to in-
crease the army pay of the enlisted soldier employed in the office of
the commandant of mdels, to command the services of one capable of
performing the copying as well as other duties of the office.

In my 1ep01t of last year the want of quarters for the officers on duty
at the academy was stated. Experience since that time has convinced
me of the advantages of also adding to the houses of the professors.
They are inadequate to the healthful accommodation of their families,
and inferior to those provided at the colleges and State institutions.
An appropriation of $5,000 is asked to render them more comfortable.

A portion of the cadet barrack is devoted to the accommodation of
the officers. These quarters are much nceded for the use of the cadets,
and there are other disadvantages attending their present upphgauon.
It is thercfore proposed to construct a suitable building for ofticers’ quar-
ters. A plan and estimate, now in preparation, will be submitted for
your approval, and $20,000 is asked for its commencement.

I think it my duty also to intorm you that the cadets’ hospital does
not furnish sutlicient or suitable accommodations to the sick. It is se
constructed that scveral patients have frequently to be crowded into
one small room, and is besides entirely destitute of those nececssaries
and comforts so advantageous to a sick room, and particularly agieea-~
ble to the young, distant from home and separated from their Ill(ll(la.
It is inferior in every respect to the hospital for the enlisted men of the
post, and not equal to other army hospitals. It is proposed to add a
second story to the building, or covered gallery, and certain other ar-
rangements, of which a phu will be submitted for your approval, for
W'hlLll $6,500 are asked.

I cannot belp again calling your attention to the necessity of o hall
for cavalry exercisc and i instruction. The knowledge of L(IVJ]I\ tactics
Is necessary to the cadets in the performance of their duty in the army.
It 1s so recognised, and a sufticieut number of horses, (h‘moons, and
cavalry ofﬁucrs have been placed at the academy for their 1astruction.
The three higher classes are instructed in this branct 1, aud are divided
into squads, and parade daily at stated hours, as in their other studies.
When the weather permits, the instruction is given on the plain; but
from gcptembcx to June, the period allotted to t 1is course, the weather
and ground in this dmmte are so often unfit for this exercise in the open
air, tlmt for the want of a hall the regular lesszon must be omitted, and
the provision and expense ot men and horses lost to the country, and the
time and oppmtumty to the cadets. A sheltered room is as nccessary,
in my opinion, for the proper and economical instruction of this course






S. Doc. 1. 181

The moral power of this institution in its adaptedness to secure to
our Union internal tranquillity, and preserve unbroken our pacific rela-
tions with foreign powers, can hardly be over-estimated. In the high-
est and most comprehensive sense it is national in its character, repre-
senting in its members every State in our growing confederacy, and
proffering its high privileges to intrinsic merit, regardless of the fac-
tious distinctions incident to almost every form of human society. No
sectional or social jealousies can here be awakened. The cadets are
all the sons of the republic, and learn to regard with filial aflection
every part of it as their common country. At the very commence-
ment of their cadetship, under the solemn sanctions of an appeal to
their Maker, they pledge themselves to a life of fidelity to the Ameri-
can Union; and through the whole period of their training they are
brought under influences admirably fitted to cherish and strengthen
within them a patriotism as broad in its scope and lofty in its auns as
was the spirit which animated the Immortal founders of this priceless
confederacy.

At the same time, by the efficient maintenance of this institution,
foreign powers are admonished, that while it shall ever be our aim to
render exact justice to them, we have both the disposition and the
ability to maintain and defend our rights and honor as a nation. His-
tory abundantly proves that an adequate state of national defence is
the surest guarantee for the continuance of national peace; and events
n our own history, fresh in every mind, show that we have no arm ot
defence on which we may rely with higher confidence than the skill
and bravery of the sons of West Point. *

Moreover, if it is important to the perpetuity of our popular system
of government that useful knowledge should be generally diffused
among the people, what agents can be found more efficient in the ac-
complishment of this end than the well-disciplined and highly accom-
plished graduates of this institution—scattered as they are through
every State of our Union—uniting theory with practice—illustrating
the practical value of science—enlarging ‘its boundaries—multiplying
the sources of human happiness, and aungmenting man’s dominion over
nature ? )

We all agree in sentiments of profound respect for the learning and

high character, the wisdom and discretion, of the officers at the head
of the institution composing the academic board. We were strongly
unpressed with the high physical, intellectual, and moral bearing of
the cadets, and the evidence exhibited at their cxamination of their
close attention to study, and their disposition and ability to learn.
_ We are of'the opinion that important improvements should be made
mn some of the present buildings, and that several new ones should be
erected. We are entirely united in the conviction that nothing should
be left undone necessary to place the institution in the highest state of
efficiency; and that the present is the time to accomplish the object,
while we have at the head of the War Department an officer who
knows how to appreciate its value, from its effects upon the welfare ot
the country, in war as well as in peace.

1st. The revised regulations for the United States Military Academy
require that instruction shall be given in cavalry tactics. To carry out
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should be made equal to that of the principals in other departments;
that the principal instructors of practical engineering and of artillery,
&ec., should be allowed the same compensation as other principal pro-
fessors; that the first assistant instructor of drawing and French should
be allowed the same pay as the first assistant in all the other depart-
ments; that all the secondary instructors and teachers taken from the
army should be allowed $10 per month extra pay ; and that the fencing
master, who now instructs two classes, should be allowed the pay of
$900 per annum.

12th. If the period of instruction should be extended to five years,
we are of the opinion that the study of elocution, writing, English com-
position, history, and the evidences of christianity, should make a part
of the course to be arranged by the academic board; and that the
study of rhetoric should be postponed to the second year. For addi-
tional facts and arguments in favor of the measures we recommend, we
refer to the reports of the several committees above named.

13th. We concur in the recommendation especially of the committee
on instruction, that an appropriation of $5,000 should be made for the
purpose of establishing at this point a muscum of urtillery, and for the
reasons by them stated.

In conclusion, we would express the unmingled pleasure we have
derived from the discharge of our duties as a Board of Visitors. Upon
our arrival we were received with distinguished courtesy by the su-
perintendent and other officers of the institution, and during the entire
progress of our labors every possible facility has been aflorded us for
accomplishing the ends of our appointment. We close our investiga-
tions and reluctantly leave this place, celebrated alike for its natural
attractions and its historic interest, more profoundly impressed than
ever with the importance of this Military Academy to the highest in-
terests of our nation, and in the confident assurance that its future
career will be as honorable as its past history has been useful and pa-
triotic.

HENRY E. DAVIES, New York, President.
A. V. BRUMBY, Georgia, Sccretary.
DANIEL GOODENOW, Maue.
WM. G. BATES, Massachusetts.
E. W. ANDREWS, Connecticut.
JOHN C. GROOME, Marylund.
K. RAYNER, North Carolina.
JAMES PURVIANCE, Mussissippi.
DWIGHT JARVIS, Chio.
JOSHUA BAKER, Louisiana.
GEORGE T. WARD, Florida.
GEORGE TEMPLE, Irwa.
HENRY S. BAIRD, Wisconsin.
FRANCIS HEWSON, Pennsylvania.
To the honorable SEcreETARY OF WAR.
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per month. The committee do not believe that the pay should exceed
their actual wants; and they are of opinion that $30 per month is as
little as the cadet can get along with, without aid from his parents or
friends, or incurring debt, which should be guarded against if possible.
The cadets receive their pay once every two months. From paper
marked D, it appears that the amount actually necessary for the sup-
port of each cadet for two months, is $53 53; whereas the amount
received from the government of the United States by each cadet for
two months, is $48; leaving a difference of $2 764 per month, or
$33 18 per year, amounting in the four years’ course to $132 72,
which must be paid by the graduate after his graduation, or liquidated
from his private means. Paper marked E shows that for four years,
from May 1, 1849, to May 1, 1853, the pay of the cadets actually did
fall short of the amount required for their support $4 97 for ten months,
being $29 82 per year, or $119 28 for the four years. From an exam-
ination of the books in the Treasury Department, it appears that the
amount of deposits from private resources, by the present graduating
class of fifty-one cadets, amounts to an average of $55 48; and yet
twenty-one of them are in debt to the average amount of $15 53, and
thirty leave $31 38 to their credit. So it seems that, with the present
pay, the most economical, but for private resources, would leave it in
debt to an amount averaging $24 10 each.

If the government pretends to educate a portion of its sons for its

own special use, it should do so in fact and in decd. The gratitude
and respect which the soldier should feel for his country, that has
adopted and educated him, should suffer no abatement by the consider-
ation that but for private aid he could not have supported himself.
Besides, the present insufficient pay gives to those young men whose
friends and parents may be in affluent or easy circumstances a decided
advantage over those who have no such reliance for assistance. The
committee believe, from information received from autheuntic sources,
and from a thorough investigation of the subject, that $30 per month is
necessary (o defray the expenses of each cadet, so as to enable him to
live respectably.
_ By a wise regulation, the cadets are not allowed to receive their pay
I person except in special cases, and then only in inconsiderable sums
and by special order from the superintendent. The treasurer receives
their pay, passes the amount to the credit of each in the books of his
office, and also in a pass-book furnished to each cadet on his entering
the academy; and in the pass-book, as well as in the books of his
office, he enters every article purchased by the cadet. Each cadet is
thus enabled to see at a glance the state of his account, the amount of
his indebtedness, and the amount to his credit. No cadet can procure
any article except on an express order from the superintendent, who
has thrown on him the responsibility of seeing that economy is observed,
and that the cadets are kept within the limits required by the state of
their funds. The committee can discover no change or improvement
to be recommended in the present admirable system of disbursing the
fund appropriated for the pay of the cadets, and of checks against
carelessness and extravagance in paying it out. )

The committee have confined themselves, in their recommendations
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Report of the Commiitee on Police.

The committee to whom was intrusted the inquiry into the police of
the Military Academy, have the honor to report:

That they are under many obligations to the efficient officers of this
post for the valuable aid rendered to them in their labor of investiga-
tion. Your committee had free access to every building, room, book and
paper; every information sought for was readily given, and nothing
withheld.

They found the principal building neat, substantial, and well adapted,
with some exceptions, to the wants of the institution. 'They visited
the library and examination hall, the chapel, barracks, riding school,
stables, hospital, officers’ quarters and dragoon quarters. No improve-
ments suggested themselves as being required in the examination hall
and chapel. The cadet barracks were found clean and well ventilated.
It is recommended that the sliding curtains which partition some of the
rooms be removed, and the inspecting officer will thus have facility to
discharge his duties. Some alteration in the interior arrangement of
the entries and stairways, designed for a strict surveillance over the:
cadets during study hours, have been suggested and are highly approved..
Your committee found the riding hall (which had formerly been erected
for the storage of gun-carriages) totally unfit for its present purpose;
inconvenient from its size, and dangerous from the peculiar irremediable
features in its construction—whereby many accidents have occurred,
and some have resulted seriously to the cadets. To unnecessarily ex-
pose these young men to the loss of life and limb, while acquiring know--
ledge in an essential branch of their profession, is at war with the dic--
tates of policy and humanity. An appropriation sufficient to complete
a building of Instruction in this most important arm of the public service
canuot be too strongly urged.

The hospital ought to be improved and furnished with the proper ap-
pliances for the recovery of its inmates. Alterations in the present
system of employing nurses, as recommended by the surgeon to former
boards, should be adopted.

An appropriation of $400 is asked for such food and nourishment as
may be required in the sick rooms.

Many of the officers are not furnished with quarters, while some of
the buildings occupied as such are inconvenient and uncomfortable.

The especial attention of the government is called to the want of the
proper stabling room at this post. The present buildings are in a state
of decay, badly ventilated, and afford but poor shelter from the cold
winter storms ; many valuable animals have consequently been lost, or-
so seriously injured as to be unfit for service. Your committee recom-
mend an appropriation for the buildings which have been designed to
protect this species of the public property. Some additional grading
upon the plain in front of the flagstafl’ is needed as room for infantry
manceuvres.

The dragoon quarters were inspected. The sleeping apartments are
badly ventilated, and are not adapted to promote the health and decent
comfort of the men. To sustain this opinion a single instance is cited :
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from indistinctness of articulation and omissions of words. We would
therefore recommend more attention to the English studies—the intro-
duction of rhetoric and elocution, even at the cost of neglect of some
branches now taught in the institution, or an extension of the course of
studies to five years. The latter would possess the double advantage of
including all, and permit sth a judicious subdivision of the present
course as to mitigate 1ts severity.

We are of the opinion that a museum of artillery is much wanted
here. France and England have them on a very large scale. We
would therefore recommend one for the West Point Academy, to con-
tain the arms of the different nations with whom we may be at war.
For this purpose we would further recommend an appropriation of five
thousand dollars, with which to purchase all the different kinds of arms
and models used by civilized nations.

There is a room here in which our trophies are deposited which can
serve for a namber of years for this purpose, and will render all future
expenditure very small. That this country should have the means of
keeping up with the various improvements in all arms, is so evident as
to require no argument. We would, however, suggest that every art
should have its history; and as a further reason, it would be a saving
of treasure to the nation by preventing the testing of arms the utility of
which may have long since been settled.

In conclusion, it is with great pleasure we can assure you that in the
given time of four years as much has been accomplished as could be;
that the professors and their assistants are justly entitled to the highest
commendation; that the acquirements of the cadets are highly honora-
ble to them; that the object of the government in the establishment of
the institution, in a military point of view, has been attained, and that

“the whole country has been greatly benefited by the diffusion of scien-
tific and military information.
JOSHUA BAKER,
JAMES PURVIANCE,
E. W. ANDREWS.
West Point, June 15, 1853.

Report of the Committee on Duscipline.

The committee on discipline report, that the duty assigned them has
been discharged with all the care practicable. The rules and regula-
tions touching this branch of the service have been so long maturing
under the advice of able and practical men, that it may appear presump-
tuous on the part of the conunittee to recommend any material modifi-
cation of them. They scem in the main to be wisely adapted to ac-.
complish the end designed—the highest degrec of order attainable. The-
committec, however, after careful deliberation and inquiry, cannot re-

" sist the couviction that such rules as require all matters in relation to-
cadcts which have been heard and decided by the n,cadqmic board here,.
to be reported to the Secretary of War for his affirmation or reversal,.
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cating information upon every subject, and exhibiting to the committee
every matter they desired.
DWIGHT JARVIS,
HENRY S. BAIRD,
’ GEORGE TEMPLE.
West Point, June 14, 1853.

Report of the Commiitee on Administration.

WesT Point, June 11, 1853.

The committee do not feel called upon to suggest any changes in the
organization of the academic staff, nor can they perceive that any such
changes are necessary for the welfare and prosperity of the institution.
Everything indicates that the administration of its affairs is in good
hands, and that the whole country may reasonably expect from it the
most desirable results. The regulations established for its government
are duly enforced, and the cadets appear to yield to them a cheerful
obedience.

The attention of the committee has been drawn to the consideration
of the expediency and necessity of erecting a new building for cavalry
exercise. We are aware that the subject has been before Congress, upon
the urgent recommendations of former boards of visitors, and we cannot
add to the force of the arguments made use of by them in favor of the
measure. We should regret to be compelled to believe that there is a
greater indifference to the safety of human life and limbs in this coun-
try than in most others. It is enough for us to say that, in the opinion
of the superintendent, the course of equitation cannot be properly
taught without it, *and that the room now used for the purpose 1s
extremely dangerous to the lives and limbs of the cadets.” In this
opinion we entirely concur. The appropriation required for the erection
of such a building will amount to some $20,000. We can hardly ex-
cuse ourselves if we neglect to bring this subject, so far as we are able
to do so, most emphatically to the notice of those who have the power,
and we doubt not the disposition also, to remove the evil.

The committee concur in the opinion of the surgeon, that the hospi-
tal for the cadets now occupied is very defective in the number, the
arrangement, and the ventilation of the wards, and wanting in many of
the comforts and conveniences so important to such an establishment.
There are but five rooms that can be occupicd by the sick, and these
are only capable of accommodating ten patients—two in each room.
It is estimated that the sum of $6,500 will be necessary to make such
additions and improvements as the health and comfort of the cadets
absolutely require. We concur also in the opinions expressed by the
Board of Visitors last year, that the dwellings of the professors do not
afford them adequate accommodations ; that they should be enlarged,
and a study or office should be erected for each adjoining his quarters.
It is estimated that the sum of $5,051 35, in addition to the sum
already appropriated, ($3,000,) will be required for this purpose.

We concur also in the opinion that additional buildings should be
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water, would require the removal of about 270,000 cubic yards of mat-

ter, and would cost $67,500.
(For report of officer in charge of survey, see appendix B.)

Improvement of the harbor of Bridgeport, Comnecticut—A. cut 100 feet
wide has been made over the inner bar, requiring the excavation of
18,000 cubic yards of sand and gravel.

The machinery is placed at work on the outer bar, to make a cor-
responding cut there.

(For report of officer in charge, &c., see appendix Q.)

Balance in treasury 1st October, 1853 ... ... .. ... ..... $5,500
Probable amount to be expended by 30th June, 1854 ... __ .. 5,500
Estimate of amount required to be appropriated for the fiscal

year ending 30th June, 1855, . . . ... . oaioiiii... 22,000

Removing Middle rock, New Haven harbor, Connecticut.—A. contract
was made in November, 1852, by the officer in charge, with Mr. B.
Maillefert, for the removal of this rock to the depth of seventeen feet at
low water, for the amount of the appropriation. After firing thirty-
six charges of powder upon it, Mr. Maillefert reported his inability to
effect the reduction for the sum contracted for, and a new agreement was
entered into with him to reduce the rock to the level of thirteen and a half
feet for the amount of the appropriation ; this being considered to be as
large an amount of work es could be effected by any other plan of opera-
tions for the same sum of money. After firing fifty-four charges more, the
contract was substantially abandoned by Mr. Maillefert, he having found
that their effect was much less than he had anticipated. A survey of
the locality has shown that there are two other rocks lying to the west-
ward of the Middle rock, and nearly on a line with it and the southwest
ledge, having on them fourteen and thirteen feet water, respectively, at
low tide. 'The cost of removing all three to a depth of seventeen feet,
is $72,000.

(For report of officer in charge, &c., see appendix R.)

Balance in treasury 1st October, 1853 ccvceueoencean. ... £6,000

_ Survey of the harbor of Port Jefferson, New York, with reference to the
rmprovement thereof. —This survey is completed. The harbor is a deep
and large sheet of water, with lateral reservoirs opening into Long
Island sound. The prevailing winds and currents act unfa\kfora.bly upon
the entrance, shoaling the water, and threatening to close it altogether.
The situation of the present opening is such as to produce a winding and
wrregular direction in the tidal currents, and to impair their Velbcity.
The officer in charge is of the opinion that, by collecting and directing
g]l the water now running out on the ebb into a single channel, the
nlet may be preserved from further deterioration, and its depth main-
tained. A new inlet is forming in a position more favorable to the
harbor than the present. This will probably become the principal if
not the only entrance, and seems to be the ‘one most suitable to be
confirmed by the efforts of art.
(For report of officer in charge of survey, see appendix S.)
Part ii—14
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Balance in treasury 1st October, 1853. ... ... ... ... eeaa. 88,500
Probable amount to be expended by 30th June, 1854.._.... 8,500

Survey of the sand-bars in Newark bay, New Jersey—The survey
exccuted shows that, at the southern extremity of the bay, there is a
bar, and also a rocky ledge, which obstruct the flow of the tide into it.
It is of the first importance that these should be removed. Besides the
bar at the juncture of the Passaic and Hackensack rivers, there are
also oyster-beds in the bay channel, and a shoal forming in the bed ot
the former river. These should be dredged out. These improvements
are estimated to cost twenty-five thousand dollars.

(For report of officer in charge of survey, see appendix V.)

Survey of Shewsbury rwer, New Jersey—The river has been surveyed
from its mouth, in New York bay, up to the junction of its two branches.
The obstructions to its navigation are between these limits. This por-
tion of the river flows parallel to the occan shore, and is separated from
it by a sand-beach of a few yards’ width. Across this beach, in storms,
the waves roll, loaded with sand, which is deposited in the channel of
the river, forming obstructions, to be gradually removed by the scour
of the ebb-tide of the stream. Sometimes the violence of the storm
breaks the beach entirely away, producing -a new inlet, that afterwards
gradually moves along the beach down towards the original mouth ot
the river, which eventually becomes the outlet again. To prevent
these incursions of the sea, the beach must be built up and widened.
This should be done by forming parallel brush fences along it of the
cedars growing in the neighborhood, and loading these with sand, to
be dredged from the river, thus strengthening the beach and regulating
the current by the same process. This work would require to be con-
stantly watched, and the first injuries repaired.

(For report of survey by officer in charge, see appendix W.)

Survey of Cranberry inlet, New Jersey.—This survey is completed.
Cranberry inlet, lying towards the northern end of Barnegat bay, has
been closed for forty years. A recent attempt to open it, made by
persons interested in the navigation, has shown that it is scarcely prac-
ticable to do so. The commerce of the bay now finds its outlet at
Barnegat inlet, lying twenty miles to the southward—a difficult entrance,
and one which adds considerably to the length and danger of most
voyages, their destination being New York city. A canal, of two
miles or less in length, would conncct the head of Barnegat bay with
the waters of Marrasquan river, and afford through its mouth a safe
and easy access to the ocean for all vessels plying to the northward.
This canal would be of small cost, and easily made. Its construction
1s recommendced by the surveying officer as the most essential facility
required by the commerce of a lurge portion of New Jersey. Some
dredging in the bay and river is also desirable.

(For report of officer in charge of survey, see appendix X.)

Repairing the public works at Little Egg harbor, New Jcrscy.-An
examination of tlus locality exhibited the fact that great and controlling
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Repairing the piers and tmproving the harbor of New Castle, Delaware.—

So far as is expedient, the repairs of the old work in this harbor are in
rogress.

b A pier is about to be built in the prolongation of the New Castle and
Frenchtown Railroad Company’s wharf, for the purpose of protecting the
harbor from the effects of flood ice. This is all the present appropria-
tion will effect. It will leave an indifferently sheltered harbor. The
national importance of the position is considered to require a spacious
and well-protected harbor; and towards this result additional appro-
priation is asked.

(For report of officer in charge, see appendix B B.)

Balance in treasury 1st October, 1853. ... ... ... ...... $13,500
Probable amount to be expended by 30th June, 1854.... ... 13,500
Estimate of amount required to be appropriated for fiscal

year ending 30th June, 1855 . ... ... . ... i... 15,000

Repairs of the works at the harbor of Chester, on the Delaware river.—
The repairs were all completed in June last, under a contract, and
the work has been well and thoroughly executed. No farther appro-
priation is needed.

(For report of officer in charge, see appendix C C.)

Inprovement of the Patapsco river, from Fort McHenry to the mouth of
said river.—In consequence of the non-completion, within the specified
time, of the steam-dredge and appurtenances, authorized by Congress
to be built for the waters of the Chesapeake bay, &c., but little work
has been done by the government in the improvement of the Patapsco
river up to this date; the dredge is finished and in operation, working
in conjunction with the new steam-dredge recently built by the au-
thorites of the city of Baltimore, for the purpose of improving the navi-
gation of said river.

In order to carry out the minimum system of the improvement of this
river as projected, it is proposed to apply to it two additional steam-
dredges, ten scows, and a steam-tug for towing the scows to the place
of deposit for the excavated matter.

(For report of officer in charge, &c., see appendix D D.)

Balance in treasury 1st October, 1853, ... oo iiun .. $19,500
Probable amount to be expended by 30th June, 1854.. ... .. 19,500
Estimate of amount required to be appropriated for fiscal

year ending 30th June, 1855. ......... e 10,000

Removing obstructions at the mouth of the Susquehannah river near Havre
de Grace, Maryland.—The great demaud for dredging apparatus during
the year has prevented a contract being entered into for the cogamence-
ment of the removal of these obstructions.

Should the government build a machine, the work can be completed
for three-fourths of the cost of doing it by contract, inclusive of the
amount to be paid for the apparatus. T'o effect the improvement (in
this way) in accordance with the approved project of the officer in
charge, will require the sum of $45,000. If this 1dea be not sar}clmned
by Congress, resort will be had to contracts with the owners of dredg-
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Balance in treasury lst October, 1863.. ... . ............ $18,750
Probable amount to be expended by 30th June, 1854... ... 18,750
Estimate of amount required to be appropriated for fiscal

year ending 30th June, 1856 .. ... ... ... ... cee-- 50,000

Burvey of the Rappahannock river, Virginia.—~The survey of this river,
with a view to its improvement, has been busily prosecuted by officers
of the coast survey during the past summer. The project for the im-
pr'ovedment will be presented as soon as all necessary information is ob-
tained.

Re-opening a communication between Albemarle sound, North Carolina,
and the Atlantic ocean, by the construction of a breakwater across Croatan
sound.—On a very careful examination of all the local circumstances,
by the engineer officer in charge, it was thought best to suspend the
construction of the brealiwater provided for by the law, for the present,
at any rate, and to commence by opening the inlet by artificial means ;
after this, to build two piers—one on each side of the opening—for its
preservation. Itis believed that the breakwater will be found unneces-
sary, and as it would be a very costly structure, it should be dispensed
with if possible. But the present appropriation is, by its terms, appli-
cable only to the construction of a breakwater, and the law should
therefore be so modified as to admit of the use of the grant for the gen-
eral purposes of the improvement. To open the inlet to a depth of
eight feet, at high water, will cost, it is estimated, $250,000; and the
officer in charge asks the appropriation of $200,000 for the purpose, in
addition to the existing grant, which should also be made applicable to
the designed works of improvement. The present estimates for harbor
and river improvements being kept down to the sums granted by the
act of 30th August, 1852, this proposition of the officer is not adopted
in the estimates; but the department would consider it very advan-
tageous, if this work is to be prosecuted, to grant the whole sum at once.

(For report of officer in charge, &¢., see appendix I L)

Balance in treasury 1st October, 1863 ... ... ..o .o o.. $49,700
Probable amount to be expended by 30th June, 1854_____. 49,700
Estimate of amount required to be appropriated for the fiscal

year ending 30th June, 1855 . . ... .. i, 50,000

Completing the improvement of Washington harbor, North Caroling.~—
The appropriation for this work has been applied, in part, to the re-
moval of stumps and logs from the channel of the river a little below
the town.  Tlose stumps only are removed which come within eight
feet of the surtice, and within one hundred and fifty feet of the centre
of the channel. It is expected that the existing grant will suffice to
complete the improvement.

(For report of officer in charge, &c., see appendix K K)

Improving Cape Fear river at and below V. imington, North C’a?'ollina.—
In accordunce with the authorized plan of improvement, attentinn has
first been given to the protection of Baldhead point, on the east side of
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structed to proceed with the execution of the works contemplated. A
contract for dredging has been accordingly entered into, under which
work is in progress, and machinery and materials are in process of col-
lection for closing and deflecting dikes.

(For report of the commission and other papers, see appendix N N.)

Balance in treasury 1st October, 1853 .. ... ... ... ... $26,000
Probable amount to be expended by 30th June, 1854. . __ ... 26,000
Estimate of amount required to be appropriated for fiscal year

ending 30th June, 1856, .. .. o i 70,000

Survey of the river Ocmulgee, Georgia.—The officer to whom this
survey was intrusted is now executing it.

Survey of the rwer Savannah, from Savannah to Augusta, Georgia.—
The survey was undertaken as soon as the more pressing duties of the
officer, and the subsidence of freshet in the river, would allow. The
field-work is completed, ard the maps of the survey are in course of
preparation. The principal obstructions to navigation are sand-bars,
snags and timber-rafts, and rapid currents. 'The officer in charge pro-
poses to open the navigation by means of a vessel to be propelled by
steam, and fitted both for dredging and removing the obstrueting
timber. The cost of the work is estimated at $55,000.

(For report of surveying officer, see appendix O O.)

Survey of the following rivers in Georgia, viz : the Flint up to Albany,
and the Chattahoochie up to Columbus.—These surveys have been made.

Chattaliorchie—The falls at Columbus limit the navigation from
the Gulf of Mexico; below there the river is navigable for steamers of
considerable size, except in the low stage of water, when smaller steam-
ers are employed until the water falls below twenty-four inches, when
batteaux only can be used. With seven feet or upwards the naviga-
tion is safe and easy. The impediments, in a low and medium stage,
are snags, rocks, sand-bars and overhanging trces.  Of these, the snags
are most formidable and dangerous; they occupy cvery variety of po-
sition and locality—old ones are said to change their places, and new
ones are planted. The other obstacles are few in number, and when
once known can be avoided.

The means required for removing the snags are simple, and the cost
will be inconsiderable compared with the results. Including those
about the banks, their number is about nine hundred. The rocks ob-
structing the channels occur in seven localities; they require 10 be
blasted and scattercd over the bottom. Therc arc but two sand-bars
over which the channel requires to be improved, the amount of deep-
ening necded being eighteen inches and six inclies respectively.  This
it is proposed to effect by wing-dams. The hanging trees must be cut
away. These improvements should be effected simultaneously and as
rapidly as possible. The total cost is estimated at $30,000.

(For revort of surveying officer, see appendix P P.)

Flint viver—The head of navigation, for the present, is at Albanys;
to open it further up, even for small steamers, it would be nccussury to
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confidence, and desires that the subject may be given to the delibera-
tions of a commission of scientific and experienced persons, whose de-
terminations may be expected to afford a plan of improvement, the
best that the case will admit of, and one in which all who are interested
will acquiesce. It is hoped that this course, delayed by the unavoida-
ble absence of persons whom it is very important to have on the com-
mission, will soon be carried out.
(For report of surveying officer, see appendix S 8.)

Balance in treasury 1st October, 1853 ... cococeian... $7,958 35

Connecting the waters of the Indian river and Mosquito lagoon, at the
Haulover, Florida.—A contract for digging such a canal, between the
river and lagoon, as the means would afford, was entered into, and the
work is just completed. To give the banks of the excavation a gentle
slope, and place the whole in a condition favorable to permanence, an
additional grant is needed.

(For report of officer in charge, see appendix T T.)

Balance in treasury 1st October, 1853. ... ... .. ....... $4,600
Probable amount to be expended by 30th June, 1854.____.. 4,600
Estimate of amount required to be appropriated for fiscal

year ending 30th June, 1856. ... ..o i lan. 5,000

Tmprovement of the harbor of Mobile, Alabama, at Dog River bar, and the’
Choctuw pass—Through the excellent charts of the coast survey and
by the personal observations of the engineer in charge, ample informa-
tion in 1egard to this improvement was soon obtained.

Contracts for a powerful dredger and the necessary scows have been
made, and another contract for the excavation of a large amount of
obstructing matter has been entered into.

The raging of the epidemic on the Gulf coast has delayed the com-
pletion of the dredger, which, however, is probably ready at this time;
on its delivery, the work of excavation will at once be commenced.
Under the contract for this purpose, it is expected that a depth of chan-
nel of ten feet at low tide will be obtained.

To complete the contemplated improvement, which requires a depth
of twelve feet, an additional appropriation will be needed.

(For report of officer in charge, &c., see appendix U U.)

Balance in treasury October 1, 1863 .. .. .. ... .......... $22,463
Probable amount to be expended by 30th June, 1854._. ... 22,463
Estimate of amount required to be appropriated for fiscal year

ending 30th June, 1855, .. .. ... ... .. ... 40,000

For survey of East Pascagoula river, Mississippi.—The oflicer to whom
this survey was confided visited the river, and probably completed the
survey ; but no report was received from him. He was burdened
with an overpressure of duties, by his zeal and laboriousness in the dis-
charge of which he was kept within the region through which the re-
cent epidemic-raged with unprecedented fury, and to this he fell a vie-
tim, afier seeing his household nearly desolated by its ravages.
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hibit the passage of steamboats during the summer and fall months.
They are about sixty miles below the upper end of the bayou, in the
vicinity of the intersection of the “La Fourche and Barataria canal”
with the bayou.

To remove these snags and sunken logs to the depth of five feet below
low water would probably require the service of a good snag-boat
during two working seasons, the estimated cost of which is $31,500,
inclusive of the boat at $14,000.

This appropriation is urged by the residents on the stream, not only
as a grant for the benefit of its commerce, but also on the ground of a
claim to have the obstructions removed, which were deposited in it for
the defence of New Orleans during the war of 1812-'15.

(For report of surveying officer, see appendix X X.)

Balance in treasury 1st October, 1853...... e $1,500

Surveys of the harbors at Sabine, Galveston, Paso Cavallo, Velasco,
Brasos de Santiago, and Corpus Christi, and the rivers Sabine, Brasos, and
Trimity, Tezas.—These have been executed, except the survey of the
Brasos river. Sabine harbor.—The improvement desired is the opening
of a new and direct channel in place of the present crooked one, which
cannot be navigated by a steamer. The bottom being of soft mud, a
steamship drawing ten feet can readily pass.

The cost of the improvement, including $4,500 for the half cost
of dredging machine, to be used also on the river, willbe..  $7,000

(For report of surveying officer, see appendix Y Y.)

Galveston harbor—The bar of this harbor is distant from land, and
probably mnot susceptible of improvement. Additional facilities for
crossing it at night and in bad weather are needed.

The extremity of Galveston island is cutting away, and the adjacent
channel has filled up from thirty to twelve feet. To arrest this injurious
action, a breakwater should be thrown out from the east end of the
island; preliminary to which there should be several months’ careful
observations on the tides, currents, and winds, by an intelligent person;
for which purpose an appropriation is asked.

Estimate of amount required to be appropriated for the fiscal
year ending 30th June, 1855, for continuing the survey
of Galveston and other harbors in Texas.. oo ouueeouno... $4,000

(For report of surveying officer, see appendix Z Z.)

Paso Cavallo harbor.—The bar at the mouth of this harbor is, next to
Galveston, the best on the coast ; eight and a half feet water can gen-
crally be had by waiting a few hours; the channel is straight, and the
bar 1s smoother than those to the south. The bar, as also the shoals
from Decrow’s point to the channel, is very changeable. The anchor-

age is good under Pelican island, and also between the middle ground
and the west shoal.

(For report of surveying officer, see appendix A B.)
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the disease. The survey is expected to be accomplished in a short
time.

Improvement of the navigation of the Colorado rwer, Texas~—The snag-
boat heretofore used in the improvement of this river was obtained by the
United States in July last, and has been repaired for use. Part of her
machinery had to be sent to New Orleans tor repair; difficulties conse-
quent upon the ravages of the pestilence there and in Texas, prevented
an early completion of the repairs.

The vessel is launched and waiting a crew.

The wood-cutters sent to the Colorado in August, to provide fuel for
the boat, became sickly and were discharged.

Balance in treasury 1st October, 1853. ... . . ... ...... $14,000
Probable amount to be expended by 30th June, 1854. ... .. 14,000
Estimate of amount required to be appropriated for fiscal year

ending 30th June, 1855_ .. ... ..o.ioiiliL.o... 10,000

(For report of officer in charge, see appendix A D.)

Trinaty river—This river is practicable for steamboats during high
water for about 600 miles, during low water for about 100. The obsta-
clesto its navigation are overhanging timber, snags, and the bar at its
mouth. This last is the great difhiculty. The surveying officer presents
a plan, but with hesitation, for providing a depth of 5 feet over the bar,
whichis ample for the purposes ot the river.  The obstructions in the river
can be casily removed. The country depending on the river is rich,
and its production rapidly increasing from the immense emigration of
planters to its fertile lands.

(For report of surveying officer, see appendix A E.)

Balance in treasury 1st October, 1853, .vcvimoenenaaan.. $1,500

Survey of the San Antonio river, Texas—~It appears from the survey
made of this river that it rises about four miles above the city of San
Antonio; trom which place to Goliad its improvement is almost imprac-
ticable, and is not looked for by the people.

From Goliad to the sea the bed is of coarse sand, and extremely uni-
form in width and depth. The banks have a steep slope, and the river
flows through a level prairie country. The width of the stream is from
one hundred to one hundred and fifty feet, and the depth varies from
three feet to twelve.

The principal obstructions are a fall two miles below Goliad, a
raft at the head of Fagan’s island, and another at the fork of the mouths
of the river; and the overhanging timber with which the banks abound,
tor a distance of eighty miles.

The rock causing the falls is soft liinestone, and may be cut away to
the required depth of three feet at low water with axes.

Both rafts being afloat, they can be easily removed by the use of
suitable machinery, such as is now in the Colorado.

The overhanging trees should be cut down.

The cost of these improvements, securing a channel of three fect at












S. Doc. 1. 227
APPENDIX A-—1.

Excineer DEparTMENT,
Washington, February 18, 1852.

Str: The board of engineers for river and harbor improvements
have considered the project of Lieutenant Newton, corps of engineers,
for the removal of the rocks obstructing the navigation near Falls island,
Cobscook bay, Maine, and approve it, “with the recommendation that,
as an object of national importance, the additional appropriation neces-
sary for the completion of the work be made by Congress.

The winter scason being adverse to exposed work in the latitude of
Maine, I propose, with your approval, to instruct him to commence
work in the spring; and should a contract be found to promise more
economical results than day’s work, he will be directed to prepare such
proposals as will invite the attention of bidders, and these will be is-
sued from this department. The work to be done by drilling, splitting,
and blasting.

The report of Lieutenant Newton, with two maps, and the approval
of the board of engineers, are submitted herewith.

Very respectfully, your most obedient servant,
JOS. G. TOTTEN,
Brevet Brig. Gen. and Col. of Engineers.
Hon. C. M. Coxrap,
Secretury of War.

Approved February 22, 1853.

C. M. CONRAD, Secretary of War. -

The officer was instructed to carry the project, as approved, into exe-
cution accordingly.

APPENDIX B.

Rockranp, Maing,
December 1, 1852,
Stz : In obedience to circular of November 16th from the Engineer
department, I transmit report on Rockland and Owl’s-head harbor,
with approximate estimate of the cost of a breakwater at the former of
the above localities; also, report on the rocks obstructing the navigation
of Cobscook bay, Maine, with approximate estimate for the removal of
the same. 1 am obliged, for want of time or paper to copys; to transmit
the map of Rockland harbor, with the request to have it copied and
returned at the earliest convenience of the department.
As soon as I can make a reconnoissance of Martinicus island and the
Kennebeck river, reports will be furnished for these localities.
Circular of November 16th was not received until my return from
Cobscook bay, on the 25th.
I have the honor to be, sir, &c., &c.,
J. NEWTON,

Lieutenant of Engineers
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of being lost upon it. The rock ¢C” being inaccurately placed in the
map, has been marked in its correct position in pencil.

1t is the opinion of some entitled to weight that the removal of the
« Half-tide rock” would sufficiently improve the north channel, and
after this operation that it would be more advantageous to attempt that
of the “Two-hour rock.”” Although I do not concur in this view, T
yet think it desirable to remove the “ Half-tide rock’ first, and then,
by the effect of this operation upon the navigation of the north channel,
judge whether a further sum of money would be most advantageously
employed in the north or in the south channels.

Removal of rock «C,” being 2,212 cubic yards, at $2 50.... $5,530

I have relied for the cubic contents of these several rocks upon
Lieutenant J. F. Cooper’s report, and am indebted to his map of
Cobscook bay, and to personal observation, for my information in rela-
tion thereto.

In case that the rock «“C” were not removed, it would be necessary
to mark it with a buoy or spindle.

The same 1s rcommended with respect to the rock near Leighton’s
point, (see map “B.”

Not thinking it advisable to commence work with less than $10,000,
I request a further appropriation of $5,000.

OWL’S-HEAD HARBOR,

So styled from a cape of the same name, is a narrow pass of an aver-
age width of six hundred yards, and of little inore than a mile in length;
bounded on one side by the coast ot Maine, and on the other by Munroe
and Sheep islands.

It is completely shielded from all winds traversing the Atlantic, be-
tween E.and 8.by W., by the interposition of Munroe and Sheep
1Sl.ands. Following in the same order, Ash island breaks the force of the
winds between S. by W.and S. W. by 8., allowing a rake of only three
miles. From the last named point of the compass to N. E. by N. 4 N.,
the main land affords entire security. It thus appears that the harbor is
protected by nature from winds at all points of the compass, with the
exception of the angle between N. E. by N. 4 N.and E. The winds on
this exposed quarter blow down Penobscot bay, with an average rake
of twenty-two miles, until they get around as far easterly as E. N. E. 1
N." From this last direction to E. the interposition of the Fox islands
diminishes the rake to eight or nine miles.

The winds thus having access into the harbor, are the longest in their
du.ratlon, and the most destructive in their effects, of any prevailing on
this coast, and vessels lying here, and exposed to the heavy swell
caused by them, frequently part their moorings and go ashore. The
bottom is generally good holding ground ; though the portion under the
lee of the proposed breakwater, in map B, is represented to be greatly
cut up, and consequently much impaired for the purpose of anchorage.
The channel-way affords a good bottom; but vessels selecting this posi-
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greater than that passing simultaneously between Fish island and the
New Bedford shore.

The examinations which have been made appear to establish the
fact, that the large body of water at ebb and flood now passes through
the channel between Fish and Pope’s islands, whilst the general currents
of the harbor below follow the direction of that channel. 'The effect of
this state of things wpon the navigation immediately in frent of the
wharves of the city, below Fish island, will be apparent at a glance,
the tendency being to produce cross currents and eddies, and the
deposit of sediment under the lee of that island to the south, and directly
in front of the city ; whilst the obstructions to the free passage of the
water at ebb tide through the Fish Island channel, already spoken of,
tends equally to shoal and impair the navigation about the wharves
opposite the north end of that island, and to force the water to follow
the Pope’s Island channel. From minute examinations made about the
northern fork of these two channels, the bottom at the entrance of the
central or Pope’s Island channel was ascertained to be hard gravel and
sand, and from thence to the bridge below of the same character, there
being a channel passing around the head of Fish island in this direc-
tion of about twelve feet depth, deepening to fifteen feet towards the
bridge. The current of ebb takes a direction square across the head
of Fish island to the eastward. This bottom was not penetrated with
iron rods ; but it is conjectured that it is of a nature to resist, to some
extent, erosion by the current, though susceptible of excavation. At
the entrance of the other, or Fish Island channel, opposite the upper
wharves of the city, was found a bank of soft mud in seven feet water,
into which a pole could be thrust eight or more feet, the water gradu-
ally deepening towards the wharves to fourteen feet. It is under-
stood that machinery has been used to deepen the water along here
for the passage of ships.

The facts herein stated furnish very conclusive evidence that the
passage between Fish island and the New Bedford shore is gradually
filling up at the head, whilst the natural tendencies are still further to
shoal and impair the navigation off the wharves lying below that island,
and that the central, or Pope’s Island channel, is increasing in depth and
volume of water; this deepening is especially apparent below the
bridge, as shown by the survey of Licutcnant Rosccrans herewith.
This is now, in point of fact, the main chanucl of the river, and the
thread of the current of ebb and flood; and, setting aside the bridge
obstruction, the most direct navigable commmunication from the deep
water of the harbor below to the navigable portion of the river lying
above the islands and bridge. These circumstances, whilst favoring
this channel, tend in a corresponding degree, as will be readily per-
ceived, to the deterioration of the navigation immediately below Fish
island in front of the city, as already noticed, which will appear more
clearly on reference to the map herewith.

Having thus stated the particulars in relation to the present condition
of this navigation, it now remains to propose some plan of improvement
which may relieve the trade of this place from the inconveniences
of the navigation under which it at present labors. It is evident that
some steps must be speedily taken to this end, or the navigation of the
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direct line through the flats opposite the city to the deep water below;
removing the solid wharf now on the inner side of Fish island ; and
finally, to stop the passage of the current through the central or Pope’s
Island channel, by a permanent dike connecting the heads of Fish
and Pope’s islands.

By this plan the navigable waters above and below the city would
be connected by aroute much less direct than in the plan first proposed ;
yet the main channel of the river would in this case be brought contig-
uous to the wharves of the city for the most part, though- diverging
from the southern portion at a considerable angle towards the south-
east, and though reterred to the standard before alluded to, does not
compare favorably with the first plan, unless there should be found
under ground rocks, or such like obstacles, to the improvement of the
central channel. Yet, considering the magnitude and importance of
the interests concerned in the wharves of the city, it is thought advis-
able to adopt so much of the second plan as proposes to clear the
Fish island passage ot the artificial obstructions in it already men-
tioned as the first step, and conditionally thereon to excavate the two
liundred feet channel below. The removal of the bridge obstruction
would bring a greater body of water through this passage, especially
at ebb tide, to the advantage of the navigation below, and lead off
through it a large portion of the water now passing the Pope’s Island
channel at ebb tide. 1If, in due course of time after the execution of
these improvements, it should be found that the central or Pope’s Island
channel still predominates, with a tendency to fill up the excavated
channel below Fish island, the adoption of the plan first proposed
would then seem to be indispensable to sccure a permanent 1mprove-
ment of the channel of the river.

In addition to the large chart, a small printed map of the harbor is
mcluded herewith, exhibiting the harbor lines, as established by the
commissioners in 1848. Any extension of the limits of the islands in
this harbor, and especially to the form represented, would, it is be-
lie\{ed, only add to the many difficulties which already beset this navi-
gation.

As an estimate for the improvement of this harbor will be expected,
I would remark, that in regard to the bridge obstruction in the Fish
islund passage, it is not now known whether there exists any authority
in the general or state governments to cause its removal, or whether
any or what remuneration to the company would be required in such
case. The cost of this operation, I should judge, from a cursory exam-
1nation, would be in round numbers $10,000.

To excavate a channel below, as sketched on the map, 200 feet wide,
with a depth of 17 feet at low water, would require an average cutting
of 5.2 feet, through a distance of 1,160 yards; the calculation from
Which dglta gives 134,000 cubic yards nearly of excavation. This
quanuty increased fifty per cent., and rated at thirty cents the cubic
yard, excavated, measured in scows, and deposited to the southward
near the head of Palmer’s island, would cost $60,300. Seventy thou-
sand three hundred dollars ($70,300) are therefore estimated as neces-
sary to accomplish any improvement in this part of the harbor likely
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upon more authentic data, to be determined by the survey of this har-
bor, already provided for by act of Congress.

The Seekonk forms the principal branch of Providence river. Ata
short distance below its junction with the western or lesser branch,
which passes through the centre of the city, and about half a mile be-
low the southernmost wharves, lies the anchorage or outer harbor,
where vessels await the rise of the tide to carry them over the obstruc-
tions up to the wharves of the city. From this point the Seekonk ap-
pears to be navigable for a good draught of water up to India point
and ‘bridge, on the eastern side of the city. There is also deep water
along the wharves on the Seekonk side, which is separated from the
main channel of that river by a shoal or flat called the Ohio. The
deepest water of the western branch, which is the principal basin for
the trade of the city, lies on its eastern side, and this channel connects
with the one on the Seekonk side at the obstruction of the Crook. This
bar has upon it but six feet depth of water at low tide, whilst the chan-
nel over 1t is crooked. The tide rising here six feet, gives twelve feet on
this bar at high water. Along the wharves on Providence river, as the
lesser branch is called, the water is about one foot deeper than over the
shoal below, whilst on the Seekonk side there is about twelve feet at low
tide. A sketch of the harbor is included herewith, which, without
claiming to be accurate, may give an idea of the general character of
this navigation.

The improvement in the harbor which appears to be required by the
commercial interests of Providence, is the deepening and straightening
the channel over the above-mentioned obstruction, in order to facilitate
the passage of vessels up to the wharves of the city. To accomplish
this, it would be requisite to excavate, by dredging machinery, a channel
through the obstruction of about 450 yards estimated length, and three
feet average depth of cutting, and, supposing the channel to be made
200 feet wide, the amount of excavation would be increasing the nett
calculation 50 per cent.; 45,000 cubic yards, which, at 50 cents the
yard, would cost $22,500, an amount which it is recommended to pro-
vide for this improvement in case it should be undertaken.

It is not intended by the present report to submit a definite project
for the improvement of this harbor. An appropriation of $1,500 was
made at the last session of Congress for the survey of the harbor of
Providence, Rhode Island, which survey is now in the hands of an offi-
cer of the department, and will furnish all the data required to enable
the plan of improvement to be laid down with an exactness which it is
not possible now to arrive at. The principal object of this report is to
submit a conjectural estimate of the amount supposed to be necessary
to effect the improvement in this harbor desired by the citizens of Prov-
idence, and of the appropriation which it would be proper to make in
the event that the execution of the work by the general government
should be sanctioned by legislative authority.

I have the honor to be, respectfully, your obedient servant,

GEO. DUTTON,
. Captain of Engmneers.

Brig. Gen. J. G. Torren,

Chief Engineer, Washington, D. C.
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obstruction of the Crook, upon which vessels are apt to ground, espe-
cially when bound inwards. To the westward of this shoal there is a
narrow passage, occasionally used by steamboats, called Ruggles’
channel, through which, according to the survey of Lieutenant Rose-
crans, there are 6 feet water at mean low tide, the shoalest water on the
Crook appearing by the same tosbe 4.3 feet. In the channel now used,
lying to the eastward of the Crook, it appears from the same survey
that between 7 and 8 feet at mean low water are passed over from
Fox point descending.

The shoal about the Crook appears to be composed of mud, sand,
and shells, and can, it is assumed, be readily excavated by dredging
machinery. In proposing a plan of improvement for this portion of the
navigation, it is assumed that we are limited by the act of appropria-
tion to the space from the Crook inclusive to Fox point, or the entrance
to the inner harbor. The channel of the latter lies close to its inner
shore, which has been filled out nearly on a right line for its whole
length to deep water. The western side is occupied by mud flats, bare
at low water. Whilst the removal of the obstructions at the Crook
wotld be a very great convenience to the commerce, the bulk of the
commercial interest of this place, which is mostly located along the
inner harbor, which is gradually filling up, would unquestionably, and
for obvious reasons, favor the extension of this improvement froin Fox
point up to Weybosset bridge, through its whole length, near one mile.
The improvement which seems to be required to meet fully the views

of the commercial interests of this place, is to excavate a channel
throughout the whole length of the river harbor, along its eastern shore,
200 feet wide and 9 feet deep at low water, and to fill out on the west-
ern side over the flats, carrying the harbor line on that side to within
350 feet from and parallel to the eastern side, and continuing this
line to the channel below into not over four feet water at low tide ;
thence in a direction parallel to the main channel, so as not to interfere
with that part below, which would serve as a beating channel at flood
tide for coasters, (as indicated by a red line on the printed map here-
with.) A project similar to this In its principal features has, I am in-
formed, been already moved by parties interested in the navigation of
the harbor.  The progress of this improvement would probably, in a
great measure, be governed by the growth and extension of the city to
the southward. The southeastern portion, lying on the Seekonk, has
already good navigable water within reach, but is less favorable for
the location of business establishments on account of the heights directly
in the rear, which have been already partially excavated for the con-
struction of landings on that side.

It is now proposed to remove the shoal of the Crook and open a chan-
nel from Fox point to the deep water below, in a direction to *be the
continuation in a straight line of the channel of the inner harbor, or par-
allel to the eastern shore thereof, and to make this channel 200 feet
wide and 9 feet deep at low water, as indicated by red lines on the
map, which, with a rise of the tide of six feet, would allow the passage
of most any description of merchantmen with their cargoes. It is be-
lieved that this artificial channel might be very much protected from
deterioration by an extension in solid of the Fox Point wharf parallel
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detected in its form, or the depth of water over it, from that shown in
the hydrographical survey of Lieutenant Blake, of 18373 mnor does
any marked difference appear on the outer bar, aside from the artificial
cut mentioned, from the same chart. It may be proper to state, that
the depth of five feet at mean low water, on the most prominent part
of the channel over the inner bar, was assumed as the standard of com-
parison in the soundings taken; this depth being taken as invariable
since the survey of 1837 ; which assumption was confirmed by the evi-
dence of the practical pilots attached to the navigation.

It is assumed that a depth of eight feet at meanlow water over these
bars, in connexion with the rise of tide with which this harbor is favored,
will be sufficient for navigation by that class of vessels which the trade
of Bridgeport may require; and to this extent it is now proposed to
improve the navigation over them.

To effect this, no better plan presents itself than dredging a channel
through both of suitable dimensions. Although this method of im-
provement, as applicable to shifting sand bars, or to seaward bars in
general, may be considered of temporary utiity at most, if not alto-
gether inexpedient and wasteful, yet in some instances, where the cir-
cumstances have been favorable, it has been attended with highly
useful results. In the case of the harbor of Bridgeport, it is believed,
these favoring circumstances exist in a sufficient degree to warrant the
application of the method there, in preference to any plan of perma-
nent structures with the same object, which, apart from their heavy
cost and problematical results, would form dangerous obstructions to
the navigation during the high stage of" the waters.

The entrance to this harbor is refired from the sound or embayed
and sheltered on the east by the projection of Stratford point, and to
the southwest by the point of the Cows off’ Black Rock harbor—a po-
sition supposed to relieve it in a great measure from the injurious ten-
dency of drift. Whatever there might be of this, is supposed to proceed
from the westward.

The fact is established that the narrow channel cut over the outer
bar in 1838, whether it has partially filled or not since that date, still
remains and affords a decided and apparently permanent improve-
ment in the navigation over that bar afier the lapse of fourteen
years, which I attribute to the stable character of the bar in general,
the absence of drift, and the fact that the currents of ebb and flood
tide through it are both parallel to its direction.

In regard to the inner bar, there can, I think, be no doubt that a
channel cut through it would remain permanent, from the peculiarit
of its composition, as already described, and its retired position shcg
tering it from any disturbing causes from the outside.

It is, then, proposed to cut a channel through both these bars by
dredging, two hundred feet wide and eight feet deep at mean low
water; to locate them as near as practicable to the present deepest
water, and to give them the direction of the current of ebb and flood
tide ; to make them at first one hundred feet wide, and subsequently to
Wlden ‘them one hundred feet further on the eastern side. 'ljhe first
dimension would allow the commodious passage of vessels, whilst that
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season, in about 22 feet water at low tide, by this process appears to
have cost at the rate of $30 78 the cubic yard.

From an attentive consideration of all the facts and experience thus
far obtained relative to the subject, I submit the following estimate for
the removal of these rock obstructions to the depth of 17 feet at low

water :

For the removal of the Middle rock, in addition to the amount

of $6,000 appropriated. ..o i iiiiaeoan $30,000
For the rock No. 2, or B of survey..... .. G mee e emae 12,000
For the rock No. 3, or C of survey....ccoveaiiiiananoa. 30,000
Amount for the group..................... 72,000

As these several rocks are not far distant from each other, it would
seem that any plan of improvement here should have in view the re-
duction of all of them to one uniform depth, to bring about fully the
results intended by these operations. -

Respectfully submitted by your obedient servant, B

GEO. DUTTON,
Coptain of Engineers.

Brig. Gen. J. G. Torren,
Chief Engineer, Washington, D. C.

APPENDIX R—I1.

New Yorg, October 27, 1852,

Sir: I have to inform the department that I completed on the 23d
tnstant the examination of the harbors of Bridgeport and New Haven,
and also at Providence, Rhode Island, in reference to the improvements
contemplated therein in the harbor bill of last session of Congress, and
shall shortly render my report to the department thercon, so far as re-
lates to the character of the work to be done and the mode of its exe-
cution. A proposition has been made by Mr. B. Maillefert, who is
now engaged upon the rocks in Hellgate, to break up and level the
Middle rock, at the entrance of New Haven harbor, so as to accomplish
the improvemeat desired, for the sum of $6,000. A copy of this propo-
sal I forward herewith.,  Mr. Maillefert’s process has been attended
with so much success in similar works upon which he has been en-
gaged, and is, as it would scem, so much less expensive in bringing
about the result degired than any otlier known or practicable prpcess),
that although he has a monopoly of this one, it would seem advisable
to accept lus proposition. I am informed, by the collector at New
Haven, that the lowest proposals formerly received by him from otl}er
quarters, for this or a similar work in that harbor, was between nine
and ten thousand dollars, whilst that of Mr. Maillefert’s was for the
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completion of the work within the shortest period practicable, and to
provide for a proper supervision of operations.
Respecttully,
J. G. TOTTEN,
Colonel and Chicf Engineer.

Approved :
C. M. CONRAD,
Secretary of War.

NoveEMBER 2, 1852.
L]
The officer was instructed to carry the project, as approved, into
execution accordingly.

APPENDIX 8.

Exeineer Orrice, NEw Yorx,
October, 18563.

Str: I have the honor to submit the following report regarding the
harbor of Port Jefferson, Long Island, its survey and proposed im-
provement :

July, 1853.—The survey was commenced by the measurement of a
base line on the beach across the mouth of the harbor; by the estab-
lishment of" a tide-gauge in the channel leading into it, and of station-
signals at various points on the shores and in the waters; the soundings
and triangulation were prosecuted, each line being sounded over twice.

In executing the surveys of rivers and harbors, I have devoted my-
self specially to discovering the impediments to navigation existing in
the conformation of the harbor and its approaches; to their causes and
remedies. In the case now being considered, these werce to be found,
if at all, at the mouth of the harbor. Inside there can be no improve-
ments made by art. My principal attention was therefore directed to
its mouth.

It is necessary to ask attention to the form and position of this har-
bor, in order to make distinctly known the influcnce ofthe several
powers at worlk to produce the present state of things as ndicated by
the accompanying map. This information is a necessary preliminary
to the study of the practical problem that presents itself for solution—
the permanent improvement of the harbor.

On the south side of the soand, and nearly opposite its widest part,
occurs Old-ficld pomt, projecting into the sound. A little to the east
of this, somewhat less salient, is Mount Misery. They are highlands
about three miles apart, enclosing a bay about half a mile deep. .The
shore of this bay, after leaving the two headlands, is a low shingle
beach, only a few yards wide = Within this beach occur three tidal
basins, communicating with the sound by a single channel, and of
coursc all communicating with each other.” One of these is the harbor
of Port Jeflerson. S0 much as to position. Now as regards the form
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The several obstructions above mentioned to the easy flow of the
water into and out of these bays, resulting from the direction of the
channel leading into them, all unite to increase the one effect—to (}imin—
ish the scouring power of the ebb through this channel. This is the
only power that can counteract the sound tide; and the prevailing winds
and storms, in their efforts to fill this bay, close the channel totally and
destroy the harbor; and, in order that 1t may accomplish this object
effectually and permanently, the whole power of this ebb must be con-
centrated along one channel, and the direction of this channel must be
that affording the greatest facilities to the entrance and exit of the
waters. The fact mentioned above, and indicated by the form and po-
sition, that the line along which the flood exercises its greatest power
is the same, for the ebb indicates this as the line sought for, the channel
desired. 1t will be nearly perpendicular to the present channel at its
exterior, opening on the sound to the northeast. The channcl being
straight, and in this direction, the flood will flow in without retardation,
and consequently rise higher in the bays. The easterly and north-
easterly winds will increase this effect, and thus the scour of the ebb
will increase as the injurious effccts of those winds increase. Bat,
moreover, as the ebb will flow out without retardation, it must run to a
lower level, and thus again add to its power. The interior bays will
probably be deepened and the direction of the channel maintained per-
manent.

These deductions of theory seem to be corroborated by the fact, that
a new opening into the harbor has recently been made in the place and
direction indicated in the foregoing remarks, as those where and in
which the greatest powers exercised by the natural agents. This new
opening, I conceive, must become ultimately the principal if not the
only one. It is that to be confirmed by art, if any is applied.

The people resorting to this harbor are fully impressed with the ne-
cessity of concentrating the power of the ebb along one channel, in
order to kecp it open, and preventing their harbor being closed entirely
by the deposition of material brought in by the flood and the north-
easterly storms.  They suggest, and have of themselves attempted to
close the new channel, but without effect. They also suggest that a
breakwater be built to the east of the entrance ol the present channel,
i order to protect it from the dangerous deposits brought in by the
prevailing storms. T am under the impression that this would prove
but a temporary cxpedient. I sce no more promising plan than to
work with nature, direct its agencies and confirm its effccts.  Theory
and fact testify alike regarding these.

Port Jefferson is a beautiful harbor in itself, and would doubtless be
extremely valuable as a harbor of refuge to the multitudes of coasting
vesscls that pass it. I know of no other claim it has to special con-
sideration,

1 am, very respectfully, your obedient servant,
M. HARRISON,
eut. ginee
Brig. Gen. Jos. G. Torray, Lieut. of Engincers
Clicf Engincer, Washington, D. C.
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by piers and dams, more judiciously located than those which had been
hitherto built, it will be practicable to preserve forever a channel, wide
enough for the purpose of navigation, as deep in the upper section ot
the river as it was in its primitive state; (?) and in the lower, deep
enough for vessels of any burden. And if the indications of nature
with regard to its direction are attended to, the flats will first emerge
from the surface, in the upper parts of the tide waters, and successfully
downwards, until at some future time the ravine of the Hudson will
present a body of intervale land, with a narrow river running through it.”
¢« Mr. Beckwith confidently calculated to produce 12 feet, at the
height of summer tides, from Albany to Hudson, provided that not less
than eleven additional piers or dams are constructed at proper places
from Bath to Coeyman’s.” He estimated the expense to be $13,250.

Mzr. Duer reported a bill, but it did not become a law.

1819.—Mr. Yates, chairman of a committee of the legislature of 1819,
on the same subject, states: < That various, and in some measure contra-
dictory, opinions have prevailed with respect to the best, most practica-
ble, and least expensive mode of improving the navigation below Albany.
That natural impediments exist, which evidently require the corrective
hand of art, will not admit of doubt; and although some benefits have
been derived from the efforts heretofore made, still they have failed of
ultimate and complete success. Whether this has arisen from the want
of some uniform plan, or from other causes, it is not supposed neces-
sary here to decide. 'The commiitee, however, have collected all the
information they could obtain, and present the same with their report.
It consists of letters to and answers from the commissioners appointed
to improve the navigation of the Hudson river; from Mr. Geddes, a
celebrated engincer ; from Mr. Genet, a well known scientific gentle-
men, who has devoted his talents to this particular subject; from the
mayor of the city of Albany; and from Mr. Gould, a respectable mer-
chant of this city,” (Albany.)

“ The committee have also had under consideration the report made
to the legislature at the last session by the committee appointed on the
same subject, and the communications accompanying that report from
Mr. Moore, of the District of Columbia, and Mr. Beckwith, of Hartford,
Connecticut. From these documents it will appear that the plans sug-
gested for improving the navigation consist—

“1. In the ercction of piers and dams, as stated by Mr. Moore and
Mr. Beckwith, and the commissioners for improving the river; or,

“2. Of projecting dikes or jettees, as adopted by Mr. Golbourne in
deepening the river Clyde to Greenock, in Scotland ; or,

3. Of constructing a lateral canal on the principles urged by Mr.
Genet.

“The ercction of piers and jettees has been deemed by some as an
experiment of a questionable nature, unless some gencral plan be
adopted to terminate only where impediments shall cease to exist.
When adopted partially, or to any limited extent, it has been found
that in removing the old obstructions they almost invariably int.roduce
or occasion others; and thus the evil only changes its locality, instead
of losing its character. The dam near the seat of Stephen Van Rens-
selaer, 1n the vicinity of Albany, has been adduced as an evidence of
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nature ; that, even for the accommodation of sloops and steamboats,
its result is questionable ; and hence the only true expedient is a ship-
canal on the east side of the Hudson.”

Mr. John Randall, jr., inade a survey of the river from Troy to New
Baltimore in 1819, giving this canal project and the soundings in the chan-
nel of the river. This survey was made under the direction of a commis-
sion, appointed by the legislature, consisting of Governor De Witt Clin-
ton, Mr. Van Buren, and Mr. Genet. The latter again recommended
and enforced his views in favor of the canal below Albany, and of
longitudinal dikes between Troy and Albany. Mr. Genet remarks,
that <the action of the dams (alluding to those existing at the time) is
very limited ; for example: at Fish-house dam, a large bank of loose
sand 1is deposited, at a distance of six rods between the angle
of a considerable dam erected there and the margin of a channel
procured since by dredging. The portions of the main body of the
current interrupted by the jettees, instead of being repelled in a cer-
tain angle across the stream on the other shore, incorporates itself on the
contrary with the main body of the current, and coutributes to increase
its velocity at the point of meeting. Light bodies, thrown at the trans-
verse dam at the overslaugh, have turned short at the corner of the dam,
and been carried down with the main current. This is applicable only
to lateral transverse dams.  Where the whole body of the current strikes
perpendicular rocks, or hard and high formations above the highest
freshet, 1t corrodes at the base, deepens the channel, and is repelled in
an angle of reflection, nearly equal to the angle of incidence, (?) as at
Cuyler’s bar and at the Hoheyebirge. Where perpendicular rocks,
straight banks, or continuity of straight and perpendicular docks, parallel
to the current, compel the water to pursue a straight course, the bed of
the river is also deeper, and the velocity, protracted longitudinally,
extends further than it does under the operation of dams running cross-
ways, as is observed at a chain of perpendicular high rocks and a
straight steep bank on the opposite shore, below Coeyman’s overslaugh,
and other places. The same fact is noticed in Italy by Frise, who
states transversal dams, dikes, and jettees, to be fruitless for streams
having a tendency to fill up their bed; and that longitudinal docks, run-
ning in a line parallel with the streams, would be wiscr.  The alluvial
deposits, worked upon by the dams, have made new bars and islands
below their spliere of action.”

Suchwere Mr. Genet’s view, in part, at that date. Nothing, however,
resulted trom the labors of the commission of which he was o member ;
yet it eave us o valuable survey by Mr. Randall, serving for reference,
and cnabling us now to ascertain the changes since produced in the river.

1820.—O0u the 1st March, 1820, Governor De Witt Clinton sent to
the legislature the report of the commussioners for improving the Hud-
son, contuining the preceding views of Mr. Genet. 'The commission-
ers, in their joint report, say the methods suggested as practicable for
improving the tide-waters of the Hudson are, either the construction
of picrs and dams, to concentrate the current of the river, so as to give
it, with the assistance of the engine called the mud-turtle, power suffi-
cient to remove the bars on which it may be directed, and to prevent
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in the country long enough to find out that every man in the com-
muaity is a first-rate engineer, (in his own opinion;) and, without ever
reflecting upon causes or eflects, he makes up in his own mind a plan
adapted to the case, and once settled down in the full belief of his own
wisdom, be is tenacious to the last of his own schemes, and nothing but
dear-bought experience will ever drive him from his ground. Apply
these remarks to what you have secn acted over, by what was called
improvement in the Hudson, in forming wing damns the last twenty
years, and you will say that, at the time the plan of wing dams was
commenced, nothing which the wisest and most experienced man in
the community could have said would have driven them from that
plan; and applying what has been to what will be, I set down that a
tew years more must be passed over, a few hundred thousand dollars
expended in the bed of the Hudson, before the time will arrive when
these self-made engineers will be cured of the mistaken plan of working
in the bed of that river.”

1824.—In 1824 Governor Yates called the attention of the legislature
to the improvement of the navigation. He recommended an application
to Congress for authority to collect a transit duty to prosecute the im-
provement of the river by & lateral ship canal, if that system be judged
best. The governor’s message was referred to a comimnittee, and Mr.
Green, the chairman, reported that they believed the time had not
come 1o engage in any new project of such magnitude.

In February, 1824, Mr. Genet made an address to the legislature
and citizens of Albany. In it he proposed—first, to give a general
view of the nature and formation of the alluvions in the Hudson from
Waterford to New Baltimore, and the impracticability of their final remo-
val by contraction or excavation. He first advances the hypothesis that
the county of New York, Long Island, and Staten Island, were formed
by and from the alluvion of the Hudson; that by various causes the
waters have subsided, and the alluvial formations are now made where
the ocean ceases to flow back—to wit, at Castleton, Albany, &c.

He says, the first attempt to improve the navigation of the Hudson
was by local excavation, and proved abortive. That the system of
contraction was then brought forward, both above and below Albany,
by contracting the current by wing dams, and procuring a corrosion and
dislodgement of the alluvial deposits; and again very large dams were
allowced for these contractions, and would have been continued, but for
the vicws he presented to the legislature, as a commissioner of the
State, in 1520, with Clinton and Van Buren.  That the surveys perfected
by the liberality of the legislature have procurcd the most perfect
bydravlic knowledge of the section of” the Hudson, including the seat
of the alluvion; and we arc now In possession of facts which evidently
show that the protection of the velocity excited by the best dams in
the river amounts to mere nullity, compared to the immense bulk of
deposits which they ought to remove to procure a good sloop navi-.
gation, and which most accurate calculations have proved to exceed
sixteen millions of hogsheads. That the momentum acquired by the
action of these dams weakens as it progresses, and drops, at the end
of’its short carccr, the matter it had raised at the maximum of its force..

Part i1—20
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act, made a survey, which, with a report from Mr. Clinton, was com-
municated to Congress on the 30th March, 1832, This survey is
minute, and doubtless reliable, serving a valuable purpose for refer-
ence, with the state of the river as shown by Randall, and subsequent
surveys to be noticed hereafier. Tide tables were kept at Troy,
Albany, Castleton, and New Baltimore, noting the surface in the morn-
ing ; its rise above and below that plane was noted hourly to the end
of the day, thus establishing the rise and fall during the day’s opera-
tion ; and the soundings were afierwards reduced to the lowest waters
found in the register, and again to the lowest condition of the stream.
The soundings on his survey are the lowest of the spring and autumn
of 1831. He also gives the currents, which were ascertained by an-
choring a boat, and Jet it swing with the tides, determining its direc-
tion by the compass, and its velocity by a sand-glass and line. The
currents he found to vary constantly with the floods and ebbs. The bed
of the river between Waterford and Troy he found to be slate rock
covered with a thin coat of gravel. This survey, the best extant to
that date, was in seven sheets. The report referring thercto was pub-
hished as Doc. No. 189, House of Representatives, War Department,
22d Congress, 1st session. He describes the character of the channel
and its impediments, as indicated on each sheet of the survey ; various
interesting facts connected with the currents and tides; and gives the
following as the plan which he felt confidently assared would accom-
plish the improvement of the stream, viz: «To excavate straight chan-
nels 1 the direction of the current through the different shoals and bars,
of sufficient width and depth to accommodate the trade; to coustruct
parallel of single piers afterwards, whenever necessary to prevent the
spread of water in the low state of the river, and to confine it to one
channel, and to prevent too great velocity of current during floods ; to
let the water pass over the works ; to secure the channel from being
injured hy the wash from the shore and islands; to protect their sides
wherever necessary by wharfing, or by loose masses of stonc; to
place the soil excavated from the channels in the piers, or other sceure
places, to prevent it being again carried down by the stream ;5 to have
a dredge always at command to remove any local ebstructions after
the works are completed, and to secure them against the ice floods.”
He then proceeds to give his reasons for some of the ahove views.
The total cost of improving the river from Watcerford to the end of
Clinton’s survey near New Baltimore, he gives as $221,504.

1834.—T'he result of this survey and report of Mr. Clinton seems to
have been the basis upon which Congress legislated on the 80th of
June, 1834, appropriating the sum of $70,000. The expenditure of this
sum was assigned to Captain Andrew Talcott, of the corps of en-
gincers.  The difficultics of deciding upon so intricate a problem as this
section of the Hudson river presents, appear to have presented them-
selves with great force to the mind of this officer, (than whom very
few if any were better qualified to mvestignte the subject,) and such
as to indnce him to ask the counsel and advice of a special board of
officers of the corps of engineers.  Such a board was ordered, consist-
ing of Colonels "T'otten and Thayer, with Captain Talcott associated as
the local engineer, and convencd in November, 1834
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subject of internal improvement. The labor was bestowed on the
river between Troy and Van Wies’ point, and consisted in the erection
of longitudinal dikes, some transverse dams, and excavations from the
bed of the river with steam-dredging machines.

The dikes and dams were not made as designated by the board of
engineers, of timber filled in with stone, &c., but of sand, with the su-
perior portion paved with stone ; and it would appear that the corrod-
ing action of the freshets was brought about to a very great degree—
whether designedly or otherwise 1s not known—instead of the pruden-
tial plan of gaining the depths by dredging, as recommended by the
board, (p. 16.)

During Captain Brewerton’s superintendence of these operations he
made a survey of the river from Troy to Van Wies’ point, which is
highly valuable for reference at this date, to compare with the previous
and subsequent surveys, showing the state of the navigable channel,
and as a connected map covering this distance, is probably the most
reliable and acenrate trace of the water-lines of any survey to this
date, (1853.)

The reports of Captain Brewerton, from year to year, published
with the documents from the Engineer department accompanying the
President’s messages, explain all that was done on the river under his
superintendence, and altogether greater in extent and eftects than all
previous operations combined.

After the abandonment of the works by the general government, in
1839, the citizens of Albany felt their interests so much at stake in the
existence of the obstructions in the river below their city, that they
raised, by subscription, and applied $1,500, in 1840, to excavate the
channel through Castleton shoal.

1843.—The works, being suspended, were then transferred to the
charge of the chief of the Topographical bureau, who, in 1843, consid-
ered it important, with a view to the resumption of the work, to cause
a complete and minute survey of the river to be made from the dam
above Troy to a point about one mile below New Baltimore. 'This
survey was made by Captain Hughes, ot the topographical engineers,
who accompanied it with a report upon the eondition of the river, upon
the artificial works which had becn erected to hmprove its bed, and
upon the effects which they had produced, and also a review in detail
of the plans which had been designed tor the removal of the obstruc-
tions to the navigation. 'I'hix report is dated 30th November, 1843,
and is printed in House Doc. No. 63, 1st session, 28th Congress.  Tt,
with the previous surveys, is very important for reference at this time,
i comparison with the other well-authenticated surveys of the same
portion of the river, and particularly so, as giving the results of the
changes caused by the works constructed under the superintendence of
Captain Brewerton. It is the most rcliable and minute survey of this
extended section of the river to its date.

1845.—"The sum of $4,000 was expended by the corporation of
Albany, including sums subscribed by citizens of Albany and Troy, in
excavating the serious obstructions to navigation through shboals at
Castleton and Cuyler’s bar.

1851.—A steamn-dredging machine had been purchased by the cor-
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pare a project for continuing the operations within the meaning of the
act of appropriation, together with a plan of administration, or mode of
conducting and supervising the operations on these improvements. He
proceeded on the 14th of October, and commenced at Albany to col-
lect information, and to survey the river to ascertain its existing state
and condition. He found that the State engineer, Mr. McAlpin, had,
with the assistance of Mr. Octave Blanc, made a minute survey of Cuy-
ler and Castleton bars, to enable them to apply the State appropria-
tions advantageously. After having finished that survey, they made, in
behalf of individuals of Albany, a general survey of the river from Al-
bany to Four-mile point, near Hudson, with a view to a canal project
along the western bank of the river. Having obtained the loan of the
original field-notes and rough drafts of these surveys, they were made the
commencement and basis of an extended survey and compiled map
from ‘Troy to Four-mile point; the parf between Troy and Albany be-
ing a resurvey, under Major Delafield’s directions.  For this particular
purpose, numerous soundings and additional points were ascertained
and added to the information obtained by Mr. McAlpin and Mr. Blanc,
whicly, with the surveys of the cities of Albany and Troy, by their re-
spective city surveyors, and the surveys of Hughes, Clinton, and Brewer-
ton, have all been used in the compilation of the shore lines of the map
accompanying this memoir, and compiled expressly therefor.

The entire soundings are reduced to the saine plane of reference, and
particularly noted on the map; they were all made, and show the state
of the river, afier the subsidence of the freshets in 1852, and before the
freshets in the fall of 1852 had produced any effect, the whole having
been finished before the middle of December.

The shore lines of the accompanying map were at first, and gencrally
throughout its whele extent, on one bank of the river or other, deter-
mined by compass courses and chained distances, points on the opposite
sides of the islands and main being established by intersections of com-
pass courses. It being considered important to establish, with more
certainty and precision, the general direction of the several reaches or
bends of the river between Troy and New Baltimore, a succession of
directrices were determined by measuring the angles they mutually
subtended with cach other with a good theodolite; and when plotting
the map, the compass survey was verified accordingly. Lieutenant
Prime, of the corps of enginecrs, was wn the ficld during the most of
the survey, assisted by Messrs. Coleman, McKercher, and Hageboom.

Comparative state of the channel from 1819 to 1853,

Having given an historical account of the various cfforts to improve
the navigation of the Hudson river, with the views and opinions of the
engineers who have written ou this subject, and their respective plans, 1
now proceed Lo give a comparative state of the navigable channel and
shoals, ag deduced {from the surveys of 1819, 1831,.1838, 1843, and
1852, showing the changes that have taken place between the dates of
these surveys. These are facts from which we must infer how much
of the change, be it improvement or otherwise, is due to the artificial
works executed in conformity with the adopted systems, and how much
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feet 2 inches to 8 feet over the shoal district of previous dates. The
channel is about midway between the shores.

1843.—8 feet 2 inches can now be carried over these shoals, and
from 8 feet to 9 feet 5 inches on the shoal district of previous years.
The deepest water is now in a crooked channel, and is tending towards
1he east shore.

852.—6 feet 6 inches can only be carried over at this time, and
ff’om 63 to 7% feet only on a distance of 800 feet.

Round shoals.

1819.—3 feet 1s the best water that can be taken over these shoals
at this date. On a distance of 2,396 feet there is from 4 to 5 feet ; on
a short distance only it is limited to 3 feet, in one spot 5% feet, and in
one other 6 feet 3 inches within the above distance.

1831.—3 feet 10 inches can now be carried over these shoals, and
on the shoal district of 1819 there is now from 3 feet 10 inches to 13
feet 7 inches water in the channel.

1838.—06 feet can now be carried over the shoals, with 9 feet at the
head and 7 at the foot of them, varying from 6 to 9 fect. 'The channel
is midway at the upper end, tending to the western shore at the foot ot
the shoals.

1843.—8 fect 8 inches can now be carried over the shoals, and from
8 feet S mnches to 10 feet 3 inches on the shoal district of 2,396 fect of
1819. The channel is midway at the upper end, tending towards the
west side at the foot.

1852.—5 feet 9 inches only can at this time be carried over the
Shoqls, and 5 feet 9 inches to 9 feet 7 inches on the shoal district of
previous years, the greatest depth (9 feet 7 inches) being found in a
hole only.

Fish-house shoals.

1819.—4 feet water can be carried over, and 4 1o 6 feet 1s found on

a distance of 2,500 feet.

1831.—4 feet 4 inches water can be carried over, and 4 feet 4 inches
to 6 fectis found on a distance of 2,500 feet.

1838.—5 feet S inches water can be carried over, and 6 fect 8 inches
to 7 feet is found on a distance of 2,500 feet.

1843.—7 feet 7 inches water can be carried over, and 7 feet 7 inches
to 9 feet 5 inches is found on a distance of 2,500 fect.

1852.—G feet 8 inches water can be ca.mul over, and 6 fcct 8 inches
to 8 feet 5 inches 1s found on a distance of 2,500 feet.

7 )
Killogg’s shoals.

1819.—4 fect water can be carricd over, and 4 feet to 6 feet is found
on a distance of 1,600 feet.

1831.—7 teet 7 1nches water can be carried over, and 7 feet 7 inches
to 12 fect is found on a distance of 1,600 feet.
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keeps along the east shore from Greenbush, setting close in to Duow’s
point ; from whence it sets across to the west shore, coming nearest
opposite the head of dam at Bogart’s island, being changed since 1838,
and become more midway of the river.

1852.—7 feet 7 inches can now be carried over this shoal, and from
7 feet 7 inches to 10 feet is found on the shoal district of 1,500 feet in
1831, the channel setting much the same as in previous years, very nar-
row, though gradually increasing in depth. The 7 feet 7 inclies of this
year is the result of dredging by steam-machine. (See historical
sketch for the year 1852.)

Greenbush.

1819.—12 to 17 feet water is found in front of and parallel with the
docks of Greenbush at this date.

1831.—12 to 25 feet water is now found, where m 1819 was 12 to
17 feet.

1838.—15 to 19 feet water is now found, where in 1819 was 12 to
17, and in 1831 was 12 to 25 feet.

1843.—27 to 13 feet 9 inches water is now found, where in 1819 was
12 to 17 feet, showing a considerable action in the freshet power.

1852.—15 to 26 fect 3 inches water is now found, where in 1819 was
12 to 17 feet; always preserving deep water, but varying materially,
showing the action of the freshets to be very variable.

Overslaugh bar.

1819.—5 feet can be carried over this bar. The channel sets short
across {rom east to west shore.

1831.—6 feet 1 inch is now found in the channcl-way over this bar,
which sets all along the west shore; and now the bar is found some dis-
tance lower down the river, and near the end of Beacon island.

1838.—7 fect 4 inches water can now be carricd over the bar.  The
deep water along the east shore, shown in previous surveys, is reduced
from 12 and 14 feet to 8 feet.

1843.—10 feet 2 inches water can now be carried over this section
of the river, the channel being along Beacon island or west shore.

1852.—9 fect 4 inches water is now found over this section of the
river, the castern side of the river being now greatly filled up.

Van Wies' dam or pier.

1819.—10 feet water exists at the end of this pier. The channel
between the end of the dam and Austin’s rock varics from 9 fect 3
inches to 10 feet 7 inches.

1831.—8 feet 2 inches water only is now found, and just at the end
of the dam. The channcl deepens from the dam down to just above
Austin’s rock from 8 feet 2 inches to 18 feet 6 inches; from the dam
upwards it shoals to 7 feet 6 inches, and on a line across from end of
dam westward, trom 8 feet 2 inches to 9 feet 2 inches.

1838.—10 fect 6 inches water is now found in this locality, in the
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threugh which 14 feet can be carried; no bare shoal is now found at
low water, and in general this section of the river has deepened.

1843.—875 feet was the length and 210 feet the extreme width of
this island in 1843. The deepest channel is now east of the island,
through which 14% feet can be carried. The mddle channel has now
disappeared, being filled up.  The most westerly one has but 10 feet 4
inches water through it, joining and passing Coeyman’s overslaugh with
11 feet 8 inches water.

1852.—260 feet is now all that is left in length and 100 feet in width
of this island, which was 875 in length, and 210 in width in 1843;
1,200 in length, and 150 in width in 1831; 1,650 in length and 410 in
width in 1819.

The main channel is now (18562) very narrow, and east of the island,
with 14 feet 3 inches through it, diminishing thence to 9 feet at Coey-
man’s overslaugh.  There is no longer any western channel.  This sec-
tion of the river has filled up greatly and rapidly since the operations
of 1835 to 1839.

Causes of the existing obstructions in the navigation of the Hudson river.

This branch of the subject we consider of the greatest importance.
Upon the real and true causes producing the difficulties being ascer-
taned and understood, can we hope to apply a proper remedy.

It would appear to have been the opinion of those who have hereto-
fore written upon this river navigation, that the great cause producing
the difficulties in the navigation was the deposit, in the slack-water sec-
tions of the river between Troy and Castleton, of the earthy matter
brought down the Hudson and Mohawk from above the State dam near
Troy of the one, and the Cohoes falls of the other.

The result of our investigations has satisfied us of the existence of
several causes, separate and distinet at times, then combining their
influences and powers, and all of them exceedingly irregular in both
cause and effect, beyond our power to calculate, and exceedingly
variable in their duration.

We believe these causes to be the ebb tide, the {lood tide, the
periodical freshests, ice, steamboat waves, artificial structures in the
river, and grounding of vessels, and will endeavor to explain cach, to
which may be added one large rock.

Ebl tide~The ebb tide, daily and throughout the year, operates to
a greater or lesser degree in disturbing the bottom aud banks of the
river. - Whenever its power is concentrated, cither upon the botlom,
upon a concave bend, or upon a point, it has suflicient force to cut
away the opposing matter, which 13 deposited as soon as the force of
the tide is again diffused and equalized over the width of the river.
This power is frequently increased duving the year by an increase in
the supply of watcr, from the Tudson and Mohawk, by rains.  This
mercase 13 accompanied with but little matter for subsidence. The
numerons dams, and great quantity of watar  ‘rawn into the artificial
navigation of the State, deprives it of the ponderous matter, leaving
only the Hghter particles held in suspension to reach the section of the
river under consideration, which, from their buoyancy, are carried and
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their duration. Tt is these freshets that produce the power heretofore
looked to as a remedy, in their influence as a scour to remove and deepen
the bottom. Whether for good or evil, we will state our views nnder
the head of remedies, here only remarking and inviting particular atten-
tion to these remarks, as indicating these freshets as the cause of the
greatest evil to the navigation; and if such be the fact, as we believe,
we cannot reconcile the apparent inconsistency of using the evil to
cure the evil. We may add that this disturbing power of the freshets
is, then, variable with the rise on account of the change of velocity,
increasing its power along the shores, at the same time diminishing its
power on the bottom, as the freshet rises; that it is variable, in conse-
quence of taking new directions; that it is as variable on the bottom as
the rise may vary in height; and that it is variable in the periods of its
duration. 'To it, in some small degree only, is there an mjury to the
channels by the matter it brings from both the Hudson and Mohawk,
limited in eflect, as stated under the head of ebb tide.

Ice-dums.—In the winter season the navigation is generally closed by
ice forming over the entire surface of the river.  'With the first freshets,
however partial, this ice-barrier is broken up in places. Thus broken
and put in motion by the current, the cakes or fields of ice are forced
down the river, when, coming in contact with a part where the ice is
locked and more firm from the shape of the shores, or where the force
of the freshet has had less power to break it up, the detached masses
are arrested, and either forced on top of the primitive ice or under it,
cake after cake, breaking down in the one case, and filling under in the
other, until a dam is formed sufficient to force the waters entirely into
some new channel, when the sands wash from above against these ice-
barriers, continue to accumulate until either warm weather or increased
freshets remove the entire mass of ice, but leaving the injurious sand
shoal as its fruit. These ice-dams are a frequent cause of difficulty in
the channel, and as variable in their effects as the seasons and irregu-
larity of the freshets. It must be borne in mind that they can only
produce injurious effects in shoal water. In deep water the freshet
finds room enough to pass under the ice.

Steamboat waves—The powerful engine of the river boats displaces
with its wheels, and in its rapid motion, a volume of water, which
rushes to the chasm at the stern, as the vessel progresses from the sur-
rounding waters, with a force proportional to the motion of the boat
through the water. In shoal water, nearly all this motion is confined
to the surface strata between the boat and the shore.  As the boat pro-
gresses through the narrow shoal channels, she forces a wave in front,
along the shore, which recedes with great velocity, filling the chasm
behind as she leaves it. The velocity of this wave is greater than the
motion of water produced by any other disturbing cause existing on the
river ; and, in consequence, cuts away the banks, and draws the mat-
ter into the navigable channel.  This is felt and known as a serious
impediment to high velocitics on canals, and in like manner acls upon
the river banks in shoal water. Like the ice, the injurious effects are
only produced in shoal water. )

Running aground of vessels.—Vessels, in ascending or descending,
have now become so numerous, that it is a matter of frequent and
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National importance of the navigation.

The Erie and Champlain canals enter the Hudson river at the upper
end of the section of the Hudson under consideration; and all the
property coming from or going to these canals must pass over more or
less of this portion of the river. This trade, or commerce, renders the
Hudson a national thoroughfare of that importance to the welfare and
prosperity of the many, as can only be compared to the trade and
commerce of the Ohio and Mississippi rivers, whose navigation require
the fostering care of the national government.

During the year 1850 there arrived at tide-water, on the Hudson,
through the canals, no less than 2,010,700 tons of property, valued at
%54,452,430, mostly from the northern and western States, and Canada.
During the same year, the property that passed up the canals, or from
tide-water, amounted to 1,042,754 tons, valued at $100,923,292;
making the sum of $155,475,722 as the value of the property that
passed over this portion of the river, independent of an immense
amount freighted by steamers, &c., that was received by railroads, the
tolls upon which amounted, in 1850, to $130,424 92, paid to the State.

It was the production and handling of this immense amount of prop-
erty, nearly all of which passed through the section of the Hudson
under consideration, that promoted the agricultural, manufacturing,
and commereial industry and prosperity of the multitude.

Of the single articles of wheat and flour alone, that passed over this
section of the Hudson in 1850, it is known from official records that
363,186 tons, valued at $16,120,357, came from other States of the
Urion than New York; and for that item alone they must have received
a corresponding value, as a remuneration for their industry. If we
add thereto the supply for the same year from the State of New York,
(the wheat-growing district of which cannot be considered as a local
interest,) it swells the tonnage to 461,781 tons, and the value to
$20,218,188.

The receipts at tide-water in 1852, up to the 22d of November, have
been 8,162,375 barrels of flour, 6,062,312 bushels of wheat, 5,176,419
bushels of corn, and 2,044,106 bushels of barley.

Ro far the facts in support of this improvement being national, and
not local, have been derived from the statistical records of the State of
New York. If; now, we compare the inland trade passing through this
intricate and difficult navigation, with the national statistics of com-
merce, the fact will be even more conclusively established that the
improvement of the navigation of the Hudson river is a truly national
cnterprise, and worthy of as much of’ the fostering care and preserva-
tion of the govermment as any navigation in the couniry.

The total value of the exports of the growth, produce, and manufac-
ture of the United States, tor the year ending 30th September, 1851, was
$196,659,718 3 and, as heretofore stated, the value of the tonnage up
and down the New York canals in 1850 was $155,475,722; being equal
t0 79.04 per cent. of the entire annual exports of the supplics of na-
tional industry. .

Ou taking the value of property that passed down the river only,
(owitting its return or remuncrating value, to wit, $54,452,430,) 1L 1s
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only to deposit the matter in wider places where the current is more
languid.

We can come to no other conclusion than that dikes, dams—Ilongi-
tudinal or transverse—and jettees, should not be permitted where they
act to scour the bottom or abrade the shores.

The advocates for removing the bed of the river by the scouring
power of the freshets, rely upon the matter so removed being deposited
below, and diffused in a thin lamina down as far as Hudson, and even
lower ; or, in eddies and island chutes, beyond the reach of navigation.
To this idca, we apprehend, is to be ascribed much of the failure in the
projects heretofore adopted. A reference to the comparative state of
the channels will show that while the dikes and dams have deepened,
the localities about which they are constructed, from Troy to Van Wies’
point, all the lower portion of this intricate navigation to New Balti-
more has been greatly injured, new shoals having formed since these
structures were made which did not exist previously. Castleton is a
renarkable instance. The removal of many thousands of cubic yards
of sand from this upper section of the river has been caused and eflected
by the force of the freshets, accelerated by the artificial works, and
deposited in like quantity on some sand bar below, and not by any
means distributed over a great length of lower river, with but imper-
ceptible injury to the navigation.

Another objection to rehiance upon longitudinal dikes in scouring a
deep channel 1s, that the power, when available, does not act with any
certainty upon the low-water navigable channel, which alone requires
improvement. This freshet power is not directed on the line or route
of the low-water channel. Every foot of rise by freshet changes the
direction of this power until, at the maximum height, the slope of the
surface is greatest, not only from the rise, but also from its taking the
shortest line in its descent over islands and shoals, instead of winding
about them. The eddies for deposit are at such times totally differ-
ent from the eddies as the waters fall.  Any calculation upon deepen-
ing the low-water channel (the only one requiring improvement) by
such variable scouring power, must inevitably prove fruitless. This
irregularity in the scouring power of the freshets is well known to exist
on the Ohio river, where, during the high stage of watcer, the low-water
channcl way is In many reaches entirely within the eddy, and is filled
up many feet.  As the water falls gradually, the dircetrix restores it-
self to the Jow-water channel, and as gradually opens the low-water
channel, through which the strongest current then flows, but over which
the high water was an eddy or still water.  The theorctical writers
concur in cuforcing the irregularity of this power.  Sce Du Buat; also
Coursc on Navigation, of the central school of arts and manufactures,
in 1547 and 1848.

The sconring power of the freshets, (as well as that from the flood
and cbb tide,) we consider, is not to he relied upon in any way. Yet
it must command our attention, and the study should be to throw or
lead its divectrix, where we cannot render it a nullity, as much ax pos-
sible I o route counnon with the low-water direetrix of ¢bb n;n(! flood
tide—the uniou of these three currents producing the most satisfactory
results, and their opposition being antagonistical to uniform depth.
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satellite, to which we are accustomed to assignits controlling influence.
There is every reason to believe it can be allowed to rise as high at
Albany as it now does at Castleton, and that the time of high water at
Hudson, Castleton, Albany, and Troy, may be made to approximate
as the obstructions to the free ascent of the wave are removed.

System now recommended for improving the navigation.

The only system we can recommend, in which to place any reliance
upon doing good at one place without injury at another, is to gain the
necessary depth by the steam-dredging apparatus, the tide wave, and
economising the supply of water at the low stage, by closing up side
basing, island chutes, and other waste openings; taking special care
thereby not to increase the velocity in any place to produce a * scour,”
either on the shores or bottom, with the freshet, ebb, or flood tides.

To this end, the dikes that may become neccssary should be con-
structed of timbers with vertical faces on the channel side, filled with
stone enough to overcome the buoyancy of the timber, the residue with
matter taken from the channels by the steam dredge. The timber
work should not be carried higher than the level of ordinary low-water
mark. To that height it will never decay, and, being in fresh water,
therc is no worm to destroy it. On top of the timber to the level of
ordinary high water they should be built up with quarry stone, placed
on the exterior by hand, and in like manner as the paved surfaces of
the existing dikes. Behind these structures, and in part within them,
is formed a secure depdt or dumping ground for the sands taken from
the channels by the steam dredges.  The matter taken up by the steam
dredges must not, under any circumstances, be placed wherce it can
again be washed into the channels. Already a great amount of money
has been improperly spent by throwing it upon shoals, from whence it
has been washed down the river, to Impede other parts of the naviga-
tion.

The height of any dike now to be built, we consider, should not in
any case exceed that of ordinary high water. We only nced to ccono-
mise the water from the rivers above, and that of the tide wave to the
level of high water of the flood tide. The freshets alone rising above
that level, give, of themsclves, a superabundance of depth, und any
dike restraining them we consider a positive injury.  We must give
the freest possible and most hasty discharges to the freshet waters,
which are the main sources of all the trouble and injury to the naviga-
tion. Let these freshets have vent, to escape rapidly and frecly, and
on no account confine them, to create a corroding, scouring influence ;
but, on the coutrary, open wide the outlets for getting rid of the soil.

In addifion to timber dikes, to cconomise the tide wave, the waste
waters from the cunals, and daily supply from the rivers, we must
strongly recommend the necessity of similar structures to protect cvery
shore, head of island, or other place, that may be cutting away by the
currents.  If these precantions are taken, there will then no longer be
any 1naterial for the carrents o act upon, or find food for creating new
obstructions, other than on the bottom; and then, by vigorons cilorts
being nade with steam dredges to remove the sand from the bottom,
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hawlk, and this sedimentary matter is only found during the short
periods of the freshet. At other seasons the water is comparatively
clear; in addition to which, much of it is taken into the canals and other
State works, where it parts with the sediment before being restored to
the Hudson. There could, then, be no more cause for alteration in the
navigation of the river than in a canal. Hence, then, we again repeat, let
us abandon all further efforts to seek for aid from so destructive an ele-
ment as the scouring power of currents, artificially increased by high
longitudinal dikes.

To avail ourselves of the good effects of the tide wave must also
be our study. Its advantages in giving increased depth to the naviga-
tion exists, when we most need it, in low stages of water. When
concentrated upon a point, it is chocked and resisted in its ascent. In
such cases we must endeavor to straighten the channel gradually, that
the wave shall not be so obstructed; and it that be impracticable, we
must protect the banks by timber dikes, as against the freshet scour.
Against obstruction to its free ascent along the bed of the river, we
must again resort to the dredging machine; thus, while we render its
power of abrasion on the shores and bottom harmless, we gain the other
highly important advantage—its frec, unobstructed motion up the river
in the shortest time, and with its greatest rise. There is no reason why
this tide wave should not rise as high and even higher at Troy than
Castleton, and be at its highest, in a very short space of time, after
high water at the latter place, instead of, as at present, being two hours
later. By straightening and deepening the river, all our experience, as
well as that of Europe, proves this beneficial effect may be calculated
upon. Should our anticipations from this source be fully realized, we
gain at Albany about eightcen inches additional rise of tide, and conse-
quently an equivalent to this depth on Cuyler’s bar, and others below it.

Thus, while straightening and dredging out the channel, to counteract
one set of causes of evil arising from scours, we at the same time, and
by the same means, counteract the cause of obstruction to the tidal
wave, by encouraging its free ascent up the river.

The ice dams are only to be rendered harmless by increasing the
depth of the channel, and lessening the velocity of the freshet waters
that produce them. All the dredging in the channel to counteract the in-
jury from freshet, ebb and Hood-tide current, and obstruction of the tide
wave, at the same time, tend to prevent ijury from the formation of
ice. If therc was no shoal upon which the ice could ground, its influ-
ence would be harmless; by opening a deep channel for the passage
of the water beneath the ice, there 1s no dam formed so long as the
channel remains; and this continuance is proportioned to the depth we
sccure by the dredging machine.

T'he grounding of vessels produces increased shoals, and a nucleus
tor the formation of others, as has been pointed out.  This is obviated
by perseveriug attention to deepen the channel with the dredging ma-
chine.  But one cause of impediment to the navigation remains to be
noticed, whicliis, the rocks in the channel ; of these, three localitics
would seem to call for particular attention—one small mass along the
shore above Bath; Austin’s rock, ncar Van Wies’ point, and some dan-
gerous projections from a rocky formation in the channel a Little above
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7. To remove Austin’s rock, depositing material in dikes

adjacent, 1,680 cubic yards, at $3 per yard....._.... $4,740
8. To excavate about Castleton, to give relief, as soon as the

freshets subside, at points where shoals are supposed to

have formed with the last ice dams, and which will

probably be the first expenditure. ..... ... L 5,000
9. The preceding being provided for, a balance will remain

for contingencies and to meet any deficiency that may

happen by extension of the previous items......... .- 7,390

590,000

To accomplish this work in the shortest time and to the greatest
adv:m‘l,uge, we must of necessity resort to contracts. T hey may em-
bracc items Nos. 3 and 4, as one person having the means at command
could most advantageously carry that improvement into cffect. The
other itens would be better carried into effect under separate contracts.
The contract system must of necessity be adopted, as the amount
appropriated will not justify the building of dredging machines. 'Two,
if not more, of such machines are owned about Albany and Troy. The
owners of them have heretofore taken contracts on fair terms, which
is much better than expending a large portion of the appropriation in
building such apparatus.

All of which is respectfully submitted,

RICH. DELAFIELD,
_ Major of Engineers.

Gen. Jos. G. TorTEN,

Chief Engineer.

New York, May 25, 1853.

. APPENDIX T—1.

EncINEER DEPARTMENT,
‘ashington, July 11, 1853,

Sir: I have the honor to submit herewith, for your counsideration,
the elaborate report and map of Major Richard Delafield, corps of
engincers, on the improvement of the navigation of the Hudson river,
together with the separate views of the sceveral members of the board
of river and harbor improvements on this subject.

The appropriation by Congress of 30th August, 1852, provides for
¢ continuing the improvement” of this navigation, for which appropria-
tions were first made by the general government in 1834, At that time
a project for the improvement was furnished by a special board of en-
gincers constituted for the purpose. The execution of this project was
mtrusted first to Captain Talcott, and afterwards to Captain Brewer-
ton, corps of engincers who continued in charge of the work umiil its
suspeusion, for want of means, in 1839.

The plan of the special board for the improvement was to ex-
cavate a spitable channel by dredging machines, and to apply the
excavated matter to the formation of longitudinal dikes rising above
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chandise and passengers, and is estimated to amount in value, for a
year, to seventeen hundred thousand dollars.
I have the bonor 1o be, very respectfully, your obedient servant,
M. HARRISON, Licut. of Engineers.
Brig. Gen. Jos. G. TorTEN,
Chuef Engineer, Washington Cuty.

Excineer Orrice, New York, October, 1853.

Estimate of funds required for the improvement of the navigation of Shews-
bury rwer, New Jersey.

Material, (brush and lumber)..................... $1,000
P21 5T N 4,000
Dredging, by contractu. « oo iiienaiiiananinn. 5,000

10,000

M. HARRISON, Lieut. of Engineers.

APPENDIX X.

Excinzer Orrice,
New York, October, 18568.

Sir: I have the honor to report, regarding the survey of Cranberry
inlet, as follows:

August, 18563.—By reference to a map of the State of New Jersey, it
‘will be seen that from the neighborhood of Cape May to that of Sandy
Hook there extends along the coast a sheet of water separated from the
open sea by a narrow strip of sand beach, and communicating with it
by openings across this beach at several different points along its
length. Cranberry inlet was, some forty years ago, almost the most
northerly of these inlets. It was the inlet of Barnegat bay, nearly op-
posite the mouth of Sims’ river, and some ten miles south of the Mite-
deconk river. Though the locality is still called Cranberry inlet, it is,
and for ncarly forty years has been, high sand beach, presenting no
advantages whatever either for making or maintaining an opening.
Since the closing of Cranberry inlet, Barnegat inlet, twenty miles south
of'it, has formed the communication of Barnegat bay with the sea, and
the only route of vessels from any part of Barnegat bay to get to sea.
The geography of the localities will show that all the country on and
near Barnegat bay, and the rivers emptying into it, are very much in-
terested in getting a canal from the head of this bay into Squam river.
It will very considerably shorten the time to their market, diminish the
sea. risks, enable them to put small steamers on the route from the bay
to New York city, and thus develop the resources of all this country,
open a new source of supply to the towns on New York bay, and offer
increased facilities and diminished risks to all coasters from the south
trading to New York.
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from recent measurement; the same remark being applicable to the di-
mensions, which will be given, of the ice-breaker.)

The number of cubic yards required, therefore, to complete this por-
tion of the breakwater to 156 feet above low water, would bhe 2,140
cubic yards for the first unfinished portion, 4,128 for the second, and
3,978 for the third; or, in all, 10,246 cubic yards.

I find, in the records of the work, no data by which to estimate the
number of tons of stone actually required per cubic yard of volume.

Mujor Bache estimates the quantity ot stone for the above work at
17,687 tons, which is very nearly 1% (1.716) tons per cubic yard, and
(estimating the specific gravity ol the stone at 24) very nearly equal to
the absolute weight of a cubic yard volume of stone, making but very
small ullowance for the interstices in the mass.

Taking this estimate, however, as an ample one, it requires 3,674
tons of stone for the first section, (unfinished,) 7,090 tons for the second,
and 6,526 tons for the 3d section, in the order above mentioned.

The superstructure of the ice-breaker is in the following condition :
Commencing at the west end, there are 219 feet from 10 15 feet above
low water; 475 feet, about 9 feet above low water; 63 feet, 15 feet
above low water; 418 feet, 7 feet above low water; 195 feet, 11 feet
above low water; 45 feet, 16 feet above low water; and irrégular
slopes down to low water at each end—at the west end, of 22 feet; and
at the cast, of 33 feet in length. The actual length of the superstruc-
ture, exclusive of these slopes, is 1,410 feet, or 470 yards.

The height to be given to the ice-breaker appears to be still an un-
settled point. When the work was originally planned, 9 feet was the
highest tide known to the commissioners; and upon that they fixed the
height, both of the breakwater proper and ice-breaker, at 12 feet. Dur-
ing the progress of the work, however, the tide was known to rise as
high as 12 feet above low water. This induced a change of profile,
and three feet height were added, giving a total height of 15 fcet; no
doubt, so far as the breakwater proper was concerned, an important and
necessary change. But there seems to have been some fluctuation of
opinion, among the different officers who have had charge of the work,
as 1o the necessity of applying this increased height to the ice-breaker,
and cven as to the necessity of raising it higher than 10 fect.

On the profiles of 1836, this increased height is sketched on the
original profile; and, as has been seen above, some portions of the
work have actually been carried to this height  But it would appear
also, from the letier-book, that the necessity of it has not been gen-
erally concurred in.

In deseribiug @ severe storm of the 15th, 16th, and 17th of March,
1843, Major Buche uses the tollowing langnage:

“Ii will he seen, from the foregoing statements, that, although the
winds which prevailed during the gale were from the quadrant includ-
ed between northwest and northeast, the winds of all others to which
the ice-breaker 1z most exposed, the stone on that work, as far as the
cxaminations could determine, had not in any case been displaced.
The attention of the burcau is called to this fact, as confirmatory of the
opinion expressed, i the Tast annual report, of the breakwatcr, that the
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APPENDIX D D.

Bavrivore, Mb., April 15, 1853.

Sir: I have the honor to submit a project for the “improvement of
the Patapsco river, from Fort McHenry to the mouth of the river.”

By a comparison of the hydrography of the Patapsco, as exhibited
on the chart of that river made by the United States Coast Survey in
1845, with that given on the map published in the year 1819, by Mr.
F. Lucas of Baltimore, from the survey of Brantz, it would seem that
little, if any, changes have taken place in the bed of the river in a
period of upwards of a quarter of a century, indicating that there are
no disturbing causes at work operating to produce any material change
in the regimen of the river. Indeed, this might be inferred from the
topography of the country in the vicinity of, and bordering on the river,
and from the small rise of water, which, as shown by the tidal obser-
vations of the United States Coast Survey, is only about one foot be-
tween mean low and mean high water.

The only stream emptying into the Patapsco, from which apprehen-
sions might be entertained of alluvial deposites, is that of Jones’s Falls,
which takes its rise about fifteen miles above the city; and being of
rapid descent and passing through a clay district, its waters become
very turbid during a sudden and heavy fall of rain; but its sediment-
ary matter, as well as the washings of the streets of Baltimore, are
chiefly deposited in the upper harbor, from which they are annually
removed by dredging machines belonging to the corporation of the city.

It would appear, then, that if a depth of water is given to the chan-
nel by artificial means, such as dredging, sufficient for the wants of
commerce of Baltimore, this depth will not be liable to be disturbed.
There is some difference of opinion among those most interested in the
commerce of this city, as to what depth 1s required; some proposing
as great a depth as 25 feet at low water, whilst others think 22 fcet will
satisfy the requirements of trade. 1 bave adopted the latter depth, esti-
mated from mean low water, as that which can be attained within a
reasonable limit of expense; with a width of channel-way of 150 feet,
which the pilots sailing out of this port deem sufficient to allow two of
the largest class ships to pass each other in towing. The present
depth of water, at the stage referred to, betwcen the mouth of the
river and Fort Carroll, is from 16 to 18 fect, and upwards; and between
Fort Carroll and Fort McHenry, the least depth of water is 18 feet—
the general depth being above the maximum required (22 feet). One
of the largest ships now belonging to and sailing out of this port is the
Flora McDonald, of 840 tons burden, and drawing, when loaded, about
19 fect water at stern.  On the return of this vessel from Europe in
February last, her draught was 19 feet aft and 17 feet forward. She
was towed up to the city from the mouth of the river by a steamer at
a very favorable period, the wind blowing from the south east, with a
full tide. The time occupied in towing was from three to four bours.

The position of the proposed channel-way is shown in full .red lines
on the two charts of the United States Coast Survey, herewith; one
sheet being a chart of the Patapsco river, and the other a chart of that
portion of Chesapcake bay near the mouth of the river. Between Fort
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Approved.—War DeparT™MENT, April 28, 1853.
JEFFN. DAVIS,
Secretary of War.

The officer was instructed to carry the project, as approved, into ex-
ecution accordingly. ‘

APPENDIX F F.

Banrivore, Mp., December 13, 1852.

Siz: Incompliance with so much of the department’s instructions of
the 1st of October last as relates to the construction of a steam dredg-
ing machine, &c., for the waters of the Chesapeake bay and Atlantic
coast, I have the honor to report that I have been in correspondence
with several oflicers of the corps of engineers, and with other persons,
as to the most approved plan for a steam-dredge for digging in deep
water and in exposed situations; and have also made a personal
examination of some of these machines, and witnessed their operation,

In this investigation several dredges have come under my notice.
They are—

1st. The inclined-plane dredge, manufactured by H. R. Dunham &
Co., Archimedes Works, New York, the hull of which consists of twin~
boats, fifty feet in length—one fourteen feet, and the other ten feet in
width, and seven and a half feet in depth, having an interval of six feet
between them, and strongly connected together by beams and bottom
timbers. The open space between the boats is occupied by an inclined
plane or carriage, four feet wide, and of sufficient length to enable the
machine to dig in twenty-six feet water. One extremity of this inclined
plane is suspended by a fixed axle at one end of the dredge, in such a
manner as to allow the other extremity to be raised or lowered at
pleasure. A series of iron buckets, or excavators, eight in number,
containing nine cubic feet each, placed twelve feet apart, and connccted
by an endless chain, revolve around this carriage, digging at one end
of the dredge and delivering the excavated matter at the other into
scows or lighters. The working power of this machine is a steam-
engine of twenty horses Fowcr, and it is represented that this dredge is
capable of raising, in ordinary mud and sand digging, from 650 to 700
tons per day, of twelve hours. The cost of a dredge complete of this
description, is $16,000—for the machinery alone $7,000—and to fit it
for locornotion would involve an additional expense of $2,500. These
machines are much used in the city of New York for deepening the
docks. This same principle has been applied to a single boat, with a
series of buckets on one or both sides.” A dredge of the latter kind,
belonging to the corporation of the city of Baltimore, is used in the
harbor for cxcavating in the neighborhood of the wharves. It is a very
complicated and expensive machine, and is said to have cost, with the
improvements, about $70,000. If kept constantly at work, it is stated
this dredge is capable of raising about 750 cubic yards of mud and
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dred, opposite. No vessel passed that bar which could not get up to
Richmond. The bottom was no longer stirred up by the keels of
vessels, and the depth has since gradually diminished to 133 feet or
12 feet, as before stated. If Cox’s bar were decpened to 16 feet, that
depth could be kept up to Warwick.

The bottom at Richmond and Warwick bars is of sand, and at Cox’s
bar is said to be of mud. There is no appearance of rock in the river,
except at the Rocketts, where it is visible in detached masses, and
probably in some places forms part of the river-bed. The amount
of excavation required in any scheme of improvement can only be
determined by a minute examination, with suitable borings.

Between Warwick bar and City Point, there are two remarkable
bends in the channel; the first is Mill Rock Reach, where the channel,
after a course of 8 miles, returns to within 130 yards of its starting
Eoint. This narrow pass is called the “Dutchman’s Gap,” and the

ighest point is about 30 feet above low-water mark. In this Reach is
Cox’s bar.  The second bend is just above the junction of the James
and Appomattox rivers, where only about half a mile is gained after
a coursc of some 9 miles. In any plan of improvement, the commis-
sion arc of opinion that the question should be considered, whether the
river should not be straightened by cutting through these passes? As
regards the Dutchman’s Gap, it might be more economical, as well as
more cffective, than to dredge out Cox’s bar, which is said to be two-
thirds of a mile in length.

At Harrison’s bar, the information at the disposal of the commission,
resulting from the surveys of Captain Stansbury and the Coast Survey,
was very complete, and sufficient to determine the general character of
the improvements required. Besides the main channel already referred
to, there is a swash channel on the southern side of the river, having also
164 fect at ordinary hich water. The swash channel is the more
narrow and circuitous one, and the northern channel is best adapted to
navigation, and most generally used by vessels. Thi§ channel is gradu-
ally improving in the depth of its water, and the river is now torcing
out a better channel. This was predicted in 1826 by C. Crozet, esq.
Captain Stansbury did not concur in this opinion, though he was of
opinion that if a channel were once dredged out, it would maintain its
depth. A comparison, however, of Captain Stansbury’s survey with
that made by the Coast Survey in 1852, shows conclusively that the
channcl has very much improved. In 1836 the bar betwcen the 18-
feet low-water lines was onc mile in length,  In 1852 it was reduced
to half a mile. In 1836 there was an extensive middle ground on this
bar, dividing it into two channels, with 16 feet at average high water
in cach. 1In 1852 this middle ground had cssentially disappeared,
there being simply occasional lumps of 10§, 113, and 124 feet; the two
channels had become one, and the depth at ordinary high water had
increasced to 16§ fect.  The bottom has been ascertained, by boring, to
consist for the most part at the surface, and for six feet below, of a hard
pavewent of pebbles, mixed with shells and gray sand, below ‘_VhiCh
mud and ycllow sand occur. The current has within the last fiftcen
years greatly improved this bar, notwithstanding the rigid chur;}ctc_r of
the bottom, and the commission arc satisfied that it would maintain a
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bar, near the mouth of Oldtown run, is seven-eighths of a mile, and a
depth of water of six feet can be carried to the bar, and five and a half
feet, at ordinary high water, over it. From Rowlett’s bar, through
Stein’s upper cut, to Rowlett’s wharf; in the city of Petersburg, about
two and one-third miles, six feet can be carried at ordinary high water,
with the exception of Page’s bar, about one mile above Rowlett’s bar,
which has only five and a half feet. Stein’s upper cut is four hundred
and fifty yards in length, and its narrowest part ninety feet in width.
In its bottomn are three separate beds of rock, having about seven and
a half feet water over them at ordinary high water.

At the city wharves, there was, when the survey was made, a
depth of 124 feet at ordinary high water.

It is proper to observe that the depths were taken from mean low
water, during the summer, and that they fall short of those generally
referred to as the average of depths.  The depth, too, has since been
increased by the dredging operations prosecuting by the city, which at
the time of our visit, at the close of October, had been made at the city
and on Page’s bar, and were extending to include Rowlett’s bar.

The width of the river at Broadway is 150 yards, and at Petersburg
64 yards.

Below Hare’s bar there are several small jettees of wood, for con-
tracting the width of the river; also below and above Stein’s lower cat.
Between the mouth of Oldtown run and Page’s bar, on both sides of
the river, at intervals, are jettees for confining the river to its present
bed. Above this, to Stein’s upper cut, are others on the north side;
and the old bed of the river, near Petersburg and opposite to Stcin’s
upper cut, is closed by a stone dike. The only rocky bottom now
known to exist is in Stein’s upper cut.

The jettees were of stakes driven into the river-bottom, and closed
by wattling, but are now in bad repair. They are usually crosswise
to the direction of the river.

The cuts and jettees were made by a company, whose chartcered
rights are now held by the city of Petersburg.

The obstacles to the navigation of the Appomattox all lic above
Broadway, and extend 74 miles from the city of Petersburg.

The tides, as derived from observations at City Point, at Broadway,
# mile below Covington’s and below Stein’s upper cut, and at the city,
rise and fall about 3% feet, with little difference between City Point
and Pctersburg.

The duaration of the flood is about 5% hours, and of the ¢bb about
6% hours. Spring tides add about one-half foot to these depths, and
neaps diminish them by about the same quantity.  The time required
for the tide-wave to propagate itself trom City Point to Broadway (2%
miles) is 20 minutes; from Broadway 1o the station below Covington’s,
(4% 1niles) is 24 minutes; thence to the city (3% miles) is 1 hour and 8
minutces.

The velocity of the current at flood and ebb, at Broadway, is 1 knot,
at Covington’s § a knot, per hour.  The direction carries the water in
mid-stream, or against one or other bank.

The slope of the river-bed from Petersburg to Covington’s is at the
rate of 4 inches per mile; from thence to Broadway, 3 inches per mile;
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Albemarle sound. 1In these general matters the three reports nearly
agree.

I find nothing to show that Roanoke marshes have opened recently.
Wimble’s chart, published in 1738, gives to Roanoke and Croatan
sounds very nearly their present relative widths, and lays down several
wide channels through Roanoke marshes, and, what is remarkable,
gives to that communication with Pamlico sound precisely its present
least depth—mnine feet. This must be regarded as much better author-
ity than the tradition which makes the opening of that channel some-
thing recent—something in the memory of the last generation.

Neither is there anything to show that Roanoke inlet was ever used
by any but small vessels. In 1738, according to Wimble’s chart,
vessels bound north would naturally pass out of Currituck, where the
low-water depth was ten feet; and vessels bound south, out at Ocra-
coke through Croatan sound, where they could carry nine feet. The
low-water depth of Roanoke was then only six feet.

Before presenting any remarks upon the plans proposed, it may be wel
10 give some additional description of the natural features of the country.

There is no perceptible tide in Albemarle sound; the level of its
surfuce, and the currents in Croatan sound, are regulated by the winds.
Southwesterly winds produce the greatest elevation in Albemarle
sound, and northeasterly winds the greatest depression. Southwesterly
winds produce a current through Croatan sound towards Albemarle,
and northeasterly winds a current in the opposite direction.

The general level of Albemarle sound is about a mean between high
and low water of the ocean; according to Fulton, 2% feet above low
water, and 24 feet below high water, of neap tides. But as the water
of the Roanoke, and other rivers which flow into the sound, cannot
escape entirely by evaporation, and by percolation through the ¢ banks”
into the ocean, the general level of Albemarle must be a little above
the mean level ot the ocean, and the water flowing out through Croa-
tan sound must somewhat exceed the quantity flowing back. Still the
difference is so slight, that all observers speak of the currents through
Croatan as being regulated entirely by the wind.

No long-extended observations have been made upon the ocean tides
at Nag’s Head. Fulton gives as the result of his observations, made
between the middle of March and the beginning of May—risc and fall ot
neap tides, 5 feet; ditto spring tides, 7°.50.

Captain Bache gives 27 6 as ¢ the greatest oscillation of tide” from
December 16, 1827, to January 15, 1828.

At Cape Hatteras, about 50 miles south, a Coast Survey sketch of
1850 gives— ‘

“Greatest rise and fall of tides at Hatteras cove, 8’ 3",

“ Mean rise and fall of tides at Hatteras cove, 3’ 8.

“ Least rise and fall of tides at Hatteras cove, 2/ 2.

Another Coast Survey sketch, published in 1850, gives for Hatteras
inlet, 13 miles west of Cape Hatteras—

“ Greatest rise and fall of tides on the bar, 6 feet; mean, 3 feet s
least, 2 feet.

“ Greatest rise and fall at the anchorage between the inlet and the
bulkhead, 3 feet; mean, 2 feet; least, 13 foot.
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Plan of Mr. Guynn.
[See sketch G, at the end of the volume.]

For the dam across Croatan sound, Mr. Gwynn proposes ¢ cribs”
20 feet square, of round logs, with a row of cross-logs in the centre,
and kept 1n position by five piles on each side. Sides and top of dam
to be protected by stone.

The history of this embankment, I think, would be this: The inces-
sant play of the waves between high and low water in every wind,
and, during high winds, the violent action of the breakers, caused by
the sloping sides, and extending from some distance below low water to
the top of the embankment, would derange the stone revetment directly,
and let it down in some places; in others, loosen and remove the mud
beneath the revetment. The water, thrown at times with tremendous
force into every opening, could not fail to have the latter effect in
many places. The stone falling into the place of the mud removed,
will leave the logs exposed to the air. The logs will then rot ina
few years and disappear down to the ordinary level of the water.
The overflow then comes and carries on the work of degradation with
accelerated force.

I do not say that in the plan of Mr. Gwynn, and the second plan of
Mr. Fulton, the works could not be carried so high as to postpone the
final destruction for some years; but this would cause a vast increase
of expense : it would expose the dams to the imminent it not certain
danger of being turned at each of the proposed four ends, or, to avoid
the latter evil, require new and vastly more expensive sites.

The timber in these works is of little use after the first construction.
The dam must consist essentially of mud or sand; and the timber not
protecting these materials from the waves and currents, can add but
few years to its duration.

To secure the work against breaches in very severe storms, the
nucleus or back-bone of the dam must be stone, and this must have all
the voids filled with sand and mud ; and this “soil” must be constantly
maintained—say 6 feet above the ordinary level. But I could not
recommend this modification of the plans proposed, because it is certain
that a wall of concrete, laid in water, would be a great deal cheaper
and far more certain to fulfil its object. :

Let us suppose Roanoke inlet re-opened: What are the causes
which tend to close it? How shall they be counteracted?

One most powerful cause, remarkable for its almost ceaseless
activity, is, I believe, to be found in the translation of sand along the
beach. This operation, always unnoticed by the ordinary observer,
has been well known to engineers since the time of Smeaton. It is
the prominent point of discussion in his own and many subsequent
reports upon the harbor of Dover, England.

"The remote cause may be the wind, or the tide, or the swell of the
sea, caused by a distant wind; but the immediate agent is the wave,
which, breaking on the beach, moves on in its own proper direction—
almost always oblique—up the slope, carrying with it the sand and any
other matter in suspension: therc losing its onward impetuas at the top
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It would seem, therefore, that with some positive aid from art, it might
be kept open indefinitely, and improved 1n its capacity.

Let us trace the course of a storm in North Carolina. It begins and
blows a day or two in the northeast: the tide is immediately several
feet higher than usual, and pours into Albemarle and Pamlico sounds
through all the inlets. At the same time, the water of Albemarle is
blown west and raised many feet at its western end, and the water of
Pamlico is raised in like manner towards the northwest. The wind
blows furiously from the east—the tides continue high ; the wind passes
rapidly through the southeast into the south and southwest. The ocean
tides by this wind are made low; the waters of Albemarle and Pam-
lico, heaped up in the west and northwest, are blown back towards the
ocean ; then the level of the embayed waters, high before, is raised sev-
eral feet above the “banks” in many places, and six or eight or ten
teet above the ocean. New inlets are formed—old ones are scoured
out. 'This is the history of every storm. An inspection of the map
will show that the greatest head of water, under this southwest wind,
must be at Roanoke island, where the two sounds are, as it were,
blown together. 'To this accumulation, and its scouring action upon
any existing inlet, I attribute the fact that ¢ New inlet,” a little below
Roanoke island, has been always open since the date of Wimble’s
chart. Roanoke inlet also may have derived some benefit from its
proximity to this accumulation. Roanoke marshes could never have
been any obstacle to the union of the waters of the two sounds during
a storm, for those marshes are then submerged several feet.

I give an outline of Roanoke inlet, as it appeared a few years before
it finally closed, furnished by Mr. Etheredge, 76 years old—now living
on Roanoke island. [See sketch J, at the end of the volume.]

He says that, when a young man, he was in the habit of fishing con-
stantly at Roanoke inlet; that he was ofien compelled to wait for high
water to cross the bar near the mouth ; that the point of land P was
continually making south; that the inlet was closed several times by
gales of wind, and re-opened by ebb-tides ; that thé numerous islands
opposite the old site were, in his opinion, caused by the inlet ; he re-
membered when some of them were naked shoals.

Whether I am right or wrong in ascribing pre-cminence to a particu-
lar cause, it is certain that the amount of sand always moving along
the beach and passing into every inlet is enormous. Whenever the
wind in one seaward quadrant prevails, gencrally, over the wind in
the other, the longest jettees afford only a temporary barrier to the
moving sand. The windward angle fills up and the suspended matter
passes round the head.

It is also perfectly certain, that so far as we can keep out this sand
from the inlet, so fur shall we diminish the material of the inner and
outer bars and shoals, and assist the tide in keeping the inlet open.

The plan which I shall now recommend does not, by any means,
exclude the dams. Should the piers, contrary to my expectation,
prove ineflectual, we may then resort to the plan of the dams, of which
the executed work will be, almost all, a part. .

I propose, by excavation and dredging, to re-open the inlet about
one hundred and fifty yards wide and six feet deep, at the ordinary
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APPENDIX.
List of accompanying reporis, maps, reports, §e.

Captain Hartman Bache’s report.of December 10, 1827, with a map
of the river, and a detailed map .of the shoals.

Mr. Fulton’s report of 1821, with map—the latter borrowed from the
office of topographical engineers.

Report of Mr. Johnston, chairman of the Committee on Commerce,
February 2, 1827, relative to petition of the inhabitants of Wilmington
for the removal of obstractions in the river. .

Report of Lieutenants Mansfield and Winder, October 22, 1835.

Licutcnant Swift’s annual report, of September 30, 1836.

Licutenant Swift’s annual report, of October 30, 1837.

Captain Swift’s annual report, of October 20, 1838.

Extract from Captain McClellan’s annual report of October, 1839.

Glynn's map of the Cape Fear, 5 shects.

A. Copy from map of Edward Moseley, 1733, enlarged to scale
OG0T

A fkis. Wimble’s chart, of 1738.

B. Tracing from map of Joshua Potts, 1797-'8, enlarged to scale
To000T-

C. Tracing of reduction of survey of Cape Fear river, bar, and en-
trance, by Major Kearney, 1820, 153550-

D. Companson of Cape Fear entrance in 1839 and 1851, scale
Touoas, from surveys of Lieutenant Commanding Glynn and Lieuten-
ant Commanding Maffitt, U. 8. Coast Survey.

D his. Sketch showing the changes in the Cape Fear river, bar, and
entrance, comparing Glynn’s survey of 1839 and the Coast Survey of
1851, scale TUU’U‘G-

E. Map of the Cape Fear river and its vicinity, by Joshua Potts,
1797’8, small scale, showing changes on land in red ink. .

F. Sketch of Frying-pan shoals and Cape Fear river, by Licutcnants
Commanding Jenkins and Maflitt, 1851, scale TSI

G. Entrance of Cape Fear river and New inlet, by U. 8. Coast Sur-
vey, 1851.

H. Sketch of main inlet, with tidal observations and selected sound-
ings, 1852.

I. Tracing on cloth of main inlet, from Captain Maffitt’s survey of
1851, with red lines showing where scctions are taken.

1(*), 1(?), 1(®) colored sections taken along lincs indicated in T and K.

K. Tracing on cloth of New inlct, from Captuin Maffitt’s survey of
1851, with red lines showing where scctions are taken.

Four sheets ot sections furnished by Captain Maffitt, November, 1852,
taken at New let.

M. Rketch furnished by Captain Maffitt, November, 1852, of the
southern point of Sinith’s 18land, and a part of Frying-pan shoals.

Sketch ot the site of Fort Caswell, 1851, in the Engineer office.
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operations now proposed, will, it is believed, afford us the means of de-
c1ding on the questions concerning which there is a want of concur-
rence between the commission and the board, and the most suitable
additional works will be executed accordingly, when the proper time
arrives, should there be means at our disposal for the purpose.

With this are transmitted the report of the commission, and the ac-
companying documents and maps enumerated in the appendix thereto;
the report of the board of engineers ; and the letter of Professor Bache,
with that of John Dawson, esq., referred to by him.

I have the honor to be, very respectfully, your obedient servaunt,

JOS. G. TOTTEN,
Brever Brigadier General.

Hon. JerrersoN Davis,

Secretary of War.

Approved, with the restrictions heretofore directed to be made in all
cases where officers receive aid from corporations or individuals in the
execution of a work authorized by government.

: JEFFERSON DAVIS,
Secretary of War.
War DerarT™MERT, June 9, 1853.

The officer was instructed to carry the project into execution, as
modified, accordingly.

APPENDIX M M.

Report on the harbor of Charleston, by Professor A. D. Buche, superinten-
dent coust survey ; Lueutenants C. H. Daves, J. N. Maffitt, M. F. Mawry,
United States navy ; J. D. Kurtz, United States engincers, to the chamber
of commerce.

THE HARBOR OF CIIARLESTON.

CHARLESTON, Mareh 4, 1852.

GexrreEMEN: “The committee on the improvement of Charleston
bar,” appointed by the chamber of commerce of our city, have learned,
with sincere gratification, your arrival among us, and avail themselves
of an carly opportunity to express to you the deep interest which they,
and all whom they represent, feel in the purpose of your visit.

The improvement of the Charleston bar has long been a subject ot
great and carnest solicitude, not only to- the people of our city, but ot
the whole State. This solicitude has enly become the more intense
now that the increasing connexion of Charleston, by railroads east,
north, and west, is rendering her the outlet to a large portion of the ex-
portable products of the surrounding States of North Carolina, Geor
gia, Alabama, Mississippi, Tennessee, and Kentucky. .

The deepeuing of the channel of our bar, therefore, in which, but a
short time back, this State was alone interested, has now bccome a
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and deeper draught, which cannot cross them, the industry and enter-
prise of our fellow-citizens have, by railroads and other improvements,
greatly increased the cominercial resources of these very ports and
harbors the entrances of which are thus obstructed.

The question, therefore, of increasing the draught which may be
carried nto these harbors, is one already of great importance ; increas=
ing daily in magnitude, it exercises more and more inflacnce upon the
business, not ouly of the ruilroads and canals south of the Potomac, but
also upon the prosperity of the whole country, and espccially upon
those portions of it—the industrial pursuits—the commerce and naviga-
tion of which are suffering so much from these harbor obstructions.

The solicitude manifested on various occasions by the general gov-
ernment, within the last thirty years, to obtain somewhere along the
Atlantic coast, to the south of the capes of Virginiu, a good man-ol-war
harbor for the purposes of the common defence, is an indication not to
be mistaken, as well of its views upon this subject, as of the interest
with which the great statesmen of the country have never ceased to
regard the question of decp water and easy access to once or more of
our southern harbors.

The duty, therefore, of examining into and reporting upon the pos-
sibility of increasing the dranght which ships may carry over the
Charleston bar, has not failed deeply to impress us, by reason of its
bearings upon so many and such great interests of State. Conse-
quently, we have sought to acquaint ourselves, not only with the present,
but also with the past condition of the bar and harbor of Charleston.

In this part of our duty we have .been most kindly assisted by the
comuittees, both of the State and of the chamber of commerce of this
city, who have afforded us every facility. We are also under obliga-
tions for much valuable information to the surveys and reports which
have from time to time, within the last thirty years, becn made by officers
of the army and navy, upon the subject of the harbor and its improve-
ments, The charts of the coast survey and topographical engincers
have afforded us standards of minute accuracy; and we have {clt our-
sclves greatly indebted to the pilots and other citizens of Charleston
for much useful information and very valuable suggestions.

Having thus informed oursclves, and having visited in person the
proposed scene of operations, we proceeded to discuss the subjcct freely
and fully among ourselves, and to give it the most attentive consider-
ation.

It is proper to state, that we took up the question of increasing the
draught ot water for ships over Charleston bar with many misgivings,
and not without fear lest any attempt to improve it might end only
in making it worse. But the lights which we have received, from a
close and thorough examination, have cncouraged us.  Impressed with
the importance of proceeding cautiously with any plan that could be
suggested, these lights have led us to recommend one which, if'it do
not succced, can do no harm, and as to the success of which there scems
to be a greater awnount of probability than with regard to any other
that has been proposed.

This plan, therctore, with a statement of the facts, Pl'iﬂc'iplt‘s,. and
reasons which have led us to recommend it, we beg leave to submit, as
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larger area of the outer harbor, thus weakening its force, prevents this.
The area of a section, taken along the curved line crest of the bar, is
47,408 square yards, while that between Cumming’s point and Sulli-
van’s island, across the entrance, is but 20,178 yards. If this water
were confined to its original section, the present bar would certaiuly be
removed, to be deposited elsewhere when the contraction should ccase.

The solid matter brought dewn by the Ashley and Cooper rivers, by
the ¢bb ¢ide, is deposited on the flats and shoals of the mner harbor;
never, as a generaEl) rule, reaching the bar, but being tound sometinies
in the deeper and more quiet portions of the channels.

The general direction of the tidal currents of the flood along the
coast east of Charleston bar is nearly parallel to the shores of' Loung
and Sullivan’s islands. They set, therefore, directly into the mouth of
the harbor, and bluff up against the shores of Morris’ and part of Folly
islands.  When, by the ebbing of the tide, the water has tallen at the
entrance of the harbor—that is, when the flood begins to make—the
supply is received not ouly from the eastward but the southward,
where also the general set of the tidal currents of flood is to the west.
The water is thus forced to change its direction; and, when receiving
a check to its velocity, it begins to deposit in particular places the silt
which it contains.

Although the general condition of the deposit can be well made out,
it is not so easy to anticipate its minute characteristics. T'he opinion
has been advanced, that the existence of an escarpment of marl un-
derlying the bar is the determining cause of its particular position, and
of the depth of a portion of the channels. A careful and extended se-
ries of borings, such as has been ordered by the committees of the State
of South Carolina and Charleston chamber of commerce, cannot fail to
furnish the facts to determine this, with other important questions. A
deposit once formed would increase, until the general play of the forces
causing the deposit should produce a state of more or less permunent
equilibrium. It is certain there would be irregular dcposits without
such a nucleus, from the action of the currents themselves.

The bar is necessarily divided into shoals and channels. The action
of currents of water and of currents of air is alike; and the mertin
of both water and wind, by carrying the current beyond the point of
equilibrium, establishes an intermittent action. A regimen of deep pools
or drains, and dividing ridges, is the natural one for rivers. Such ndges
and hills, in hillocks, are also the normal regimen of a sund arca, ucted
upon by the wind.  As an illustration of the cffects of this mode of ir-
regular action, we have annexed a profile view of the bar along its
crest, (plate —,) which shows its irregular character laterally and the
divisions into shoals and channcls. The sections across it are of the
same Jumpy character. Over the shoals the water passes with a dimin-
ished, and through its channels with an increased, velocity, furnishing
endless sources of change in the forms of the shoals and of the channels
themselves.

The general efleet of the conflict of currents in causing marine de-
posits will be modified very materially, upon a bar of the depth of
that of Charleston harbor, by the direction of the prevailing wiuds, or
by violent storms, and for these reasons: First. The tide rising at a
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the blue to that of 1821 and 1525, and the black to that of 1851. 'The
curves upon the earliest chart having been drawn from comparatively
few soundings, are, of course, to be taken only as avery general view of
the configuration of the bottom. It appears to have been the practice,
in making these charts, to delineate the shoals with as great an extent
as the soundings would allow, in order to throw all uncertanties on the
safe side—a fact which should be remembered in examining them. It
should further be recollected, that only a general expression of the
curves is aimed at in the compilation of the sketches.  An examination
of these charts shows that, according to the earliest records, the bar of
Charieston has varied comparatively but little in extent or direction, or
in distance from the mouth of the harbor. The channels have varied in
number from time to time; but some of them, as the Lawford chanuel,
main ship channel, north channel, Sullivan’s Island channel, (we
have thus called the channel immediately under Sullivan’s island, for
the sake of distinguishing it from the other channels,) have always been
traccable.  The positions of these channels have shifted to the south-
ward, and southward and westward respectively, about three-quarters
and one-halt of a mile, since Lieut. Sherburne’s survey, and about two
and a half miles, and one mile and a quarter, since the work on which
Des Barrés’ chart is founded was executed. Before 1780, the six-
foot curve projected boldly to the eastward, on a parallel south of
Light-house inlet, extending to where the main ship channel is at pre-
sent. The Lawford channel of that day was a liitle to the ecastward
and northward of where the present main ship channel lies. The
other channels, except the Sullivan’s Island channel, have been variable
in position, and their former positions may easily be confounded one
with another. Their value is not such as to justify any detailed dis-
cussion at present in relation to them. The north channel is the least
variable of them, and lies three-quarters of a mile to the south of its
position prior to 1780, and less than half a mile south of that of 1821,
The Overall channel is now closed towards the westward. T'he Sulli-
van’s Island channel has but slightly changed in position since 1824,
It is represented as a mere slue in Des Barrés’ chart, probably for
want of sufficient soundings to give it the true character.  Thesc facts,
with others to be presently stated with regard to this channel, agree
with the traditions and experience of the intelligent pilots who have
freely communicated to us the interesting facts aund obsecrvations re-
corded by them.

While the main ship channel and the Lawford channel have thus
changed in position to the southward and westward, their depths have
diminished.  The main ship channel, which is given by Des Barrés as
a thirteen-foot channel, has now less than eleven {cet (10.6 feet) in it at
mean low water; and the Lawlord channel, which then had ten to
eleven feet in it, has now but cight.  Sherburne gives cleven feet in
the main ship channel and ten feet in the Lawford. It thus appears
that these channels, as they have changed their position, have also
somewhat decreased in depth.  We must, of course, allow something
for the uncertainty of the tidal observations on which the oldest charts
depend, which may probably amount to about a foot. The scouring
action of the cbb tide acts with less advantage as the direction of the
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curve on the east side of the bulkhead to the fourteen-foot curve on the
west side is 280 yards, measured on the shortest line.

The tidal current of ebb passes more directly out of the north chan-
nel than of the Sullivan’s Island channel, but after the first quarter of
the ebb a strong derived current (2.4 miles per hour) sweeps through
that channel. The tendency of the current of the ebb to transmit one
of its divided streams through this channel, has been exhibited in a
very remarkable manner. 1t is evident from the form of the curves,
and the position of the bulkhead, on Major Bache’s chart, that this
stream formerly ran along the point of Sullivan’s island in an easterly
direction; Bowman’s jettee was laid down directly in its path. The
stream, however, still seeks to follow its original channel, and, though
diverted in the beginning of its course, finds that channel by a circuit-
ous route, and with an increased velocity. We regard this as being
very favorable to the plan of improvement we shall subsequently pre-
sent.

'The deposit on the bulkhead and shoal, and in the channel, is, as
far as can be judged in anticipation of the boring, of coarse sand,
mixed with shells.  Such deposits have been found to indicate a more
permanent state of equilibrium than those where sand prevails; thus
agreeing with the conclusion from the facts already stated in regard to
the Sullivan’s Island channel. This feature would be of great import-
ance in relation to any project for making a cut through the bulkhead,
both as to the dredging itself and to the probable rapidity of filling up.

Deposits like those forming the bottom of Sullivan’s Island channel
have been fully recognised, in the extended observations of the survey
of the coast, as characteristic of a condition highly promising to pur-
poscs of harbor improvement. They indicate, in the first place, a
bottom deep, relatively to the adjacent ground; and, in the sccond
place, a state of comparative protection or rest. Such deposits, more-
over, are more easily removed than the finc and compact sand of the
bars and shoals, and they are also less rapidly renewed. TProcceding
seaward from the bar, the same character of deposit begins to show
itself as soon as the water deepens; that is, as soon as the bottom is
more seldom disturbed by the action of the waves in storms. This is
mentioned as confirming the view that this deposit is characteristic of
a greater degree of rest and protection. But the above generalization
is the result of observations made on other parts of our coast, where
the instances are so constantly repcated as fully to establish its truth.

The channel under discussion is protected to the southeast by
Drunken Dick shoal, and that causing the north breakers, from the
violence of the southeasterly swell. We have the authority of one of
the most intelligent pilots of the bar of Charleston for saying, that in
all ordinary blows therc is a smooth sea in the Sullivan’s Island
chaunel.

It has been questioned whether the jettees placed on Sullivan’s
island, to prevent the wearing away of the southwestern extremity,
have aftected mjuriously this channcl, and the question has becen care-
fully exnmined by us. A comparative chart on a full scale has been
madc, showing the Sullivan’s Island channel in its connexion with the
shore, and with the shoal to the southward and westward of it, divid-
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They have not lailed, however, to consider such suggestions as have
been made, or as have occurred to them during their examinations of
the charts and documents within their reach, and of the communica-
tions made to them. "They are of opinion that any improvement of
the bar must be tentative, and hence have decided upon a project
safe in itself, not involving a very heavy expenditure, and which will
be very beneficial if snccessful.

Any attempt to improve the bar with its present extent, by adding
to the volume of water thrown into the inner harbor—that 1s, by in-
creasing the reservoir—would, in their opinion, be unavailing. And if
artificial works were made for limiting the outside area, now four
times that of the entrance, the expense would be very great, and the
bar might be removed from its present position to occupy some other
without materinl change of depth uponit. We do not mean to say
that such would necessarily be the case, but merely that, until the
more feasible and less expensive plan of obtaining access through the
Sullivan’s Island channel 1s tried, no such effort should be made.

At the entrance to Mobile bay, in the same relative position as the
main ship channel of Charleston after the turn at Cumming’s point,
several small sand islands exist, the increase of which has forced the
water toretain its dircct egress from the bay, has limited the spreading
on one side, and has forced the bar further out into the Gulf, deepening
it materially. The projects for arresting the southern motion of the
channels, and their consequent decrease of depth; for preventing the
access of the supply of the shifting material of the bar, by a jettee
from Long island to Rattlesnake shoal; for dredging out the channels
of the bar; for promoting deposits on the bar by permanent or tempo-
rary obstacles; for forcing the main ship channel from the shore by
wattling ; for thorough cuts across the land, to be used instead of the
ordinary channels of access, all belong to the class which should be
undoubtedly postponed until the direct, simple, and moderately ¢xpen-
sive experiment which we propose in Sullivan’s Island channel shall
have been made.

This experiment is the dredging of a channcl from the main ship
channel ot the inncr harbor to the Sullivan’s Island channcl, of the
depth of fourteen feet at low water and nineteen at high. A conjectu-
ral estimute of the cost of this operation has been made by one of us,
and is annexed ; it will be replaced by a detailed estimate, founded on
more specific data, but is believed to be a suflicient approsimation in
regard to the means required for the action of your committees.  The
position and form of this cut is shown on the annexed chart.  Advan-
tage has been taken of the apparent tendency in the fourteen-foot
curves to approach at this point to make the cut. The material, as
far as is now ascertained, of the bulkhead, (coarse sand and broken
shells,) encourages us to helieve that the dredging may be made without
great difficulty; but the estimate is founded on the removal of sand,
and allowance is made for a comparatively large amount of matcrial
to be removed. It is not possible to say whether this channel will
remain open, or will require to be dredged trom time to time, and at
what intervals, nor 1o what depth it may certainly be mude.  Should
a mere depression in the bulkhend result, as would be very likely to
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The effect of the breakwater on the cut, when made, should be
observed with the greatest care and minuteness.

We have also appended a copy of a letter from the chamber of
commerce of Charleston, requesting us to make the examinations re-
ferred to in this report; to do which, we were duly authorized by the
departments of the government under which we are serving, respectively.

A. D. BACHE, Superintendent Coast Survey.
J. N. MAFFITT, U. 8. N.

J. D. KURTZ, U. S. A.

M. F. MAURY, U. 8. N.

CHARLES HENRY DAVIS, U. 8. N.

A DESCRIPTIVE MEMOIR OF CHARLESTON HARBOR.
By Lieut. Mafffitt, U. S. N., Assistant wn the Coast Survey.

The deterioration of the main ship channel, and gencral unfavorable
changes of the bar of Charleston, S. C., are such as not only to attact
attention, but also to excite a reasonable alarm in the minds of her
citizens for the safety of her foreign commerce.

By careful comparison with the oldest charts, and consulting with
the most experienced and intelligent pilots, it is made manifest, that all
the channels have not only decreased in depth, but have changed unfa-
vorably in position.

An investigation of Des Barrés’ chart of 1780 will show that more
than 13 feet water could be brought in, over the main entrance, at low
tide. In 1817, thc mean depth on the bar, by Sherburne’s chart, was
12.5; and in 1851, only 10.7 is to be found on the main bar at mean
low water.

This information, which is corroborated by other evidence, imparts
no hope for an improvement by the action of nature; and the demands
of commerce call for artificial means to be adopted, even though the
effort should result in but temporary benefit; for it may be many yeurs
ere such authentic information can be accumulated as will enable the
scientific community to ascertain satistactorily the law which governs
the action of nature, and produces the alarming changes on the shore
and in the channel-ways.

Charleston bar extends from Sullivan’s island, in a southerly direc-
tion, (and somewhat paralicl to Morris’ island,) with a gradual west-
wardly curve, cleven miles, until it conncets with Folly island, three
miles south of Light-house inlet.

The average breadth of the bar, from the interior to the exterior two-
fathomns curve, 1s one and three-quarters of o mile ; the greatest breadth,
due cast of Fort Sumter, is three and a half miles; the least breadth,
east from the light-house, is half a mile. There is much irregularity
i the breadth as well as in the configuration of the shoals.

Numerous channels intersect the bar nearly at right angles, and the
shoals generally have a broken surtaice.  But o of the channels are
now available—the north and main ship ; the former is E. by 3. from
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shore for so great a length of time, cannot be the result of accident ;
and it would be unphilosophical to ascribe it to the accidental concur-
rence of currents and winds that are daily giving new forms to the out-
line of our coast. The wind and tide, acting together for even a short
period, might excavate from the light sandy material of this coast a
channel like the one under consideration; but the chances would be
equal that, under some new combination of these powerful agents, its
place might be occupied by a sand bar before the end of the season.
We are therefore compelled to ascribe the position and permancnce of
the Sullivan’s Island channel to causes comparatively constant in de-
gree and direction.

It would scarcely be worth while to inquire what these causes are
which result in a permanent channel most favorably situated for the
proposed improvement, but from the fear that in disturbing the present
réginé we may counteract them, and destroy or injure the channel.

It is stated, in the very able report of the commissioners which ac-
compauies this, “That the wave of the sea breaks on the shore in a
normal direction, coinciding with the flood tide ; and this direction is,
most frequently, (speaking of the alluvial coast from north to south,)
oblique to the trend of the land. Hence it follows that the motion of
translation—belonging to the form of wave which finally breaks on
the beach—is a progressive motion, and that all the matter held in
suspension by the water, and left to its disposition, by any cause what-
ever, is transported slowly but constantly in the direction in which the
final wave of the sea breaks, with respect to the line of the beach.”

My acquaintance with this locality for the last twelve years enables
me to attest the correctness of the above cited general principle in its
application to the case in question, and also to the remark, that the
flood tide sets nearly parallel to the shore of Sullivan’s island. To
these conjoint causes may be attributed the existence and permanence
of the Sullivan’s Island channcl. The waves break in a direction coin-
ciding with the flood tide, and this direction being slightly oblique to
the trend of the land, the result must be—first, great disturbance of the
sand by the breaking of the wave; and, secondly, the transportation of
the suspended matter in the direction of the fHood. It may be asked,
why this action does not open the shore channel entirely throngh the
“bulkhead,” thus giving a fair way channel, quite into the harbor, of
the general depth of the Sullivan Island channel.

T'o understand the cause of the obstruction to this channel called the
“bulkhead,” (which is laid down in every chart to which 1 have had
access,) it will be necessary again to refer to the accompanying chart,
where it will be seen that the comparatively small volume of flood tide
which comes throngh the Sullivan’s Island channel is met by the im-
menszc volume flowing through the north and main ship chann(?l, almost
at right angles, and is compelled suddenly to change its direction to the
north and west. This causes a very considerable retardation of its velo-
city, and a subsidence of the suspended silt is the consequence; this
silt forms the “bulkhead” in question.  The ebb tide, as betore stated,
is deflected by the southwest point of Sullivan’s island and the dike,
and during the last half (by far the most effective in scouring) by the
shoul of Drunken Dick, into the north channel, and is consequently in-
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Although the models of vessels since 1833 have undergone great
changes, by which, in most instances, their draught has been increased
without a corresponding increase of burden, yet the increase of depth
expected to be obtained in the new channel will be equally important
to vessels of the new as of the old models.

In concluding this part of the subject, I beg to state, that although the
result of this attempt to open the new channel is by no means to be
calculated upon with certainty, the probabilities are decidedly in its
favor. 'This is certain: no other plan for the improvement of Charles-
ton bar could be undertaken for a like sum with anything like equal
chances of’ success.

Plan of administration.

I proposc to purchase one dredge-boat, one tug-boat, and four scows,
at the commencement. If these latter should be found insufficient after
the work is begun, two more will be added.

I propose to carry on the work by hired labor; this will not only be
the most certain mode of doing it well, but with the advantage of se-
lecting good laborers from those trained in the public works in this har-
bor, and accustomed to habits of subordination, industry, and rigid dis-
cipline, will, T doubt not, be the most economical, and will save much
difficulty which could not fail te arise under a contract by the cubic
yard, from occasional filling up of the channel during storms or heavy
seas.

I do not anticipate that it will be necessary to employ any one, above
the rank of the captains of the two boats, to take particular charge, in
subordination to my own supervision. Should it, however, be tound
necessary to do so, my decided opinion is, that a subaltern of the corps
of enginecrs should be assigned to that duty. Apart from other consid-
erations which favor this view, I think a sufficient reason is, that it
would be a good school (in which most of us are yet scholars) to ac-
quire a knowledge of a most important class of works now devolved
upon the corps.

PROBABLYE COST OF THE WORK.

One dredge-hoat and machinery complete, with duplicates of all the parts of the
machinery Bable to be bhroken, coppered and copper fastened, ground tackle,

cordage, &c., &C., COMPIEtE. oo i in i e $25, 000 00
One tug-boat, coppered and copper fastened, wich all necessary fixtures complete. 15, 000 00
Four seows, zineed, with all ground tackle, moorings, &e., complete., .o oooo .. 6,000 00

Monthly cost of working dredge.

Pay of 1 eaptain....... ... .o ... $40 00
2 engineers (1 for each engine). .. ........ ._.__... 80 00
2 firemen (1 for each engine). ..o oL 36 00
Teook. oo . 16 00
6 hands, at §15 per month. ...___.... ... ........ 9000
Provisions and lights for 12 hands ... oo .. ..., 144 00
Repairs of machinery, at | per cent. per month. .. ..., 250 00
Fuel for 15 day @ tons per day, 75 tons, at $3 per ton. .... 600 00
Total monthly cost of dredge, voee o erns v e aeeeeenn $1,256 00

Part 11—30
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storms ; such deposits, occurring before the new channel is opened
entirely through the bank, would have to be removed by the dredges.
All of which is respectfully submitted.
Your obedient servant,
A. H. BOWMAN,

Captain of Lnginecrs.

Gen. J. G. TorreN,
Chief Engtncer.

APPENDIX M M—2.

Encineer DeEPARTMENT,
Washington, Murch 9, 1853,

The question of the improvement of Charleston harbor, South Caro-
lina, has been examined by a special board constituted for that purpose.

The officer in charge of the improvement of the harbor of Charlexton,
South Carolina, as provided for by the act of August 30, 1852, (p. 56,
Statutes at Large, 1851-"62,) has given the report of the above-men-
tioned board careful study, and is clearly of the opinion that their design
offers more hope of success than any other.

The board of river and harbor improvement also approve of the pro-
Jeet for improving the harbor, and I have the honor to recommend it for
your sanction.

The plan proposed is, to dredge through a bar of sand which sepa-
rates the waters of the harbor proper from those of the ocean; the point
sclected is the extreme northwestern end of the bar, and is comnpara-
tively sheltered by neighboring land and shoals; the cut to be made of
a width of about 700 fect, and to bave a depth at low water of 14 feet.

A dredge of suitable power, to be procured with its appuricninces
by contract, and to be worked, under the immediate direetion of the
officer in charge, by day’s work.

The exposed nature of the position, which is open to the ocean, (and
with a powerful carrent running,) forbids any expectation of the work
being undertaken by coutractors at a reasonable price.

As the existing appropriation is not sullicient for the exceution of this
improvement, cither by coutract or by day’s work, and as the cost of
the dredge, and other vessels and apparatus, will require the expendi-
turce of nearly the whole ot'it, I propose, with your approbation, to in-
struct the officer i charge of the work, Captain A. H. Bowmun, corps
of engineers, to cuter into contract at once for providing the requisite
vessels, boats, and machinery, looking to the means for the completion
of the work being obtained heveafier.

Herewith are transmitted the following papers, viz:

Report of the commiission, priuted.

Report of Captain Bownau, with a letter.
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Many small tributaries empty into the Savannah at points not far
below the junction of the Tugalo and Keowee, having their sources
in a semi-mountainous country ; but the first tributary ot magnitude is
the Broad river, which rises in Hall and Habersham countics, Georgia,
and after flowing through a tolerably fertile region of country for a dis-
tance of about 90 to 100 miles, unites with the Savannah some 50 to
55 miles below the junction of the two head branches. Betwecen the
mouth of the Broad and the city of Augusta there are scveral tributa-
ries, the principal of which are the Little river and Stephen’s creek,
flowing from the interior of South Carolina, and the Little river trom the
interior of Georgia. Below the city of Augusta, the water-courses of
largest size which flow in are Butler’s creek, Spirit creek, McBeau’s
creck, Upper Three runs, Lower Three runs, Brier creek, and Black
creek.

The Savannah and its tributaries drain an extent of country equal
to about 8,200 square miles, and all the branches which flow in above
the city of Augusta have their rise in mountainous or hilly sccticns ot
country, and have considerable velocity of current, with rapids and falls
at different points; in some degree, such is also the character of the
main river towards its source. Passing to the south of Augusta, the
features of the bordering country change, becoming comparatively level
and flat, and the currents in the river, asa consequence, are less rapid.
In this lower portion of the river the channel is more crooked; the dis-
tance from Augusta to Savannah, by water, being about 230 miles,
whereas the direcet distance is about 115 miles.

The currents in the upper part of the Savannah river and its tributa-
ries being more rapid than they are when the river approaches the
ocean, considerable quantities of earth are washed from the bottom and
banks as it passes through the hilly country, and carried in suspension
to the more sluggish portions, forming bars and shoals. Some of the
obstructions, cven so far down as the city of Savannah, are probably
formed in this way, and these bars are generally composed of a silicious
gravel and sand, with a small proportion of alumina and lighter carths.

The products of the country bordering on the river above Augusta
are principully corn, wheat, rye, potatoes, cotton, timber, hogs, sheep,
oxen, mules, and horses ; the main productions of the wmiddle and
southern sections are corn, potatoes, cotton, rice, and timber.

The river above the city of Savanuah is subject to freshets, which
often overflow its banks, doing much injury to the bordering planta-
tions of corn, cotten, and rice.  The losses from overflow, however,
are confined to loculitics above the city, the plantations below being
but little exposed to injury from like causes.

The Savannah river, near the mouth, becomes a tidal stream, and
the flood tides, in ordinary stages of the river, ascend to a point about
45 miles from the ocean, or 28 wiles above the city of Savannali

The downward current in the tidal portion of the river has the great-
est influcnce upon the bed of the stream at all times, and more cspe-
cially when freshets occur ; its duration and velocity being considera-
bly greater than the flood.  This difference diminishes as we approach
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for the two years ending 1st of September, 1851 and 1852, ten years
later, viz:

!
Cotton, bales. | Rice, casks. | Lumber, feet.
Shipped from Savannah, 1841... 147,280 23,687 | 14,295,200
Shipped from Savannah, 1842_. .1 222,254 22,065 | 8,390,400
For two years, 1841-"42_ . .. .. 369,634 45,6562 | 22,685,600
Shipped from Savannah, 1851... 317,434 35,606 | 17,764,300
Shipped from Savannah, 1852...| 353,068 39,929 | 25,508,500
For two years, 185152, (.. .. 670,502 75,635 | 43,272,800

By an inspection of the foregoing table, and comparing the exports
of cotton, rice, and lumber, for the two years 1841 and 1842 with the
same for the two years just passed, it will be seen that the cotton has
increased in this period of 10 years 814 per cent., the rice 65% per
cent., and the lumber 90% per cent. It will be seen, also, that the in-
crease of the lumber trade for the year 1852 has been unusually great;
and the demand for this material 1s such now as to insure a continued
increase of exports.

These principal articles of export are brought to the city of Savan-
nah by the river, on the various railroads of the State, along the coast,
and in wagons from the interior counties. The railroads which con-
verge to the city, with the great extensions that are now being made,
and others in contemplation, will soon connect her with a large part of
the best cotton-growing region of the south, and increasc very largely
the shipments trom the port.

The railroads which transport cotton and other products intended
for the Savannal market arc the following, viz:

Miles

1. The Central railroad of Georgin, connecting Macon and
Navammah—length o 0oL oL 192

2. Wayneshoro” and Augusta road, connecting Augusta with
the Central road and Savanuali. oo oo 53

3. The Milledgeville and Batonton road, connecting these towns
with the Central road and Navamah. .. ... ... ... 39

4. The Southwestern road of Georgia, connecting the south-
western connties of the State with the Ceniral road and
Savaniah C o e 50

5. The Columbus and Fort Valley roads, connecting the city of
Colummbus and the rich valleys of the Chattahoochee and
Flint rivers with Savannal, vie Macon and the Central
TOM - o e e e e e e e e e 71

6. The Macon and Western railroad, connecting Atlanta and
the middle counties with the Central road and Savannah. 101
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The value of the entire exports from Savannah to foreign and home
markets is given in the following statement for the years 1849, 1850,
1851, and for the first nine months of 1852. The value of the exports
abroad were obtained from the records of the custom-house, and the
values of the coastwise trade were calculated from the best data that
could be found in the prices current and other records of the business

of the city:

473

Value of exports, foreign and coastwise, for the years 1849, 1850, 1851,
and nine months of 1852,

1849, —Exports 0 fOreign Ports « v -« o veeweereaanennann-- $7,163,294
Exports to home ports. . . oo ooiienen i 6,793,088

Total for the year. .. ..o oot 13,956,382
1850.—Exports to foreign ports ... ... . ... oiia... 8,726,763
Exports to home ports... ... .iiiiian. 9,774,889

Total for the year. . ... ... ... .. ... 18,501,652
1851.—Exports to foreign ports . . ... oi it 6,211,671
Exports to home ports. . ... ... oiiil.. 9,631,633

Total for the year. . . oo cceeeii i inan.. 15,743,604
1852.—Exports to foreign ports .. . ... oo iiiiamaaann- 5,003,811
Exports to home ports. . oo cov i 7,005,770

Total for ninemonths. - oo ce e e e eae o 12,009,581

The imports from abroad are small compared with foreign exports,
and consizt principally of railroad and other iron, salt, coul, hardware,

sugar, colfee, and cigurs.

For the years 1849, 1850, 1851, and nine months of 1852, the value
of the imports tfrom abroad was as follows:

Forcign imports in 1849, L. oLt e ie e e $5687,722
Do ...... 1850 i e e e eaaaen 555,095,
Do, ... 25 3 605,353
Do........ 1852, (nine months) ... ..ol ... 357,689

The Savaunah river furnishes the ouly outlet for this extensive and
valuable trade ; any defect, therefore, in its channel must affect most
injuriously the interests and future prosperity of both the city and the

entire State. '

A large part of the products destined to foreign ports is shipped in
vessels having o draught, when freighted, of 16 to 174 feet.  Owing
to the obstructions at Garden bank and the Wrecks, vessels drawing
morc than 14 to 144 feet cannot, in the ordinary stages of thf; river, go
to sea from the city wharves. Afier receiving a part of their cargoes,
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of the year 1852 will not be less than 400,000. (For number of vessels
entered and cleared, see Appendix, No. 2.¥)

The amount expended annually for lighterage from the city wharves
to Venus point has not been ascertained with accuracy; but when
the elements of expenditure are considered, viz. shipment, transship-
ment, delay and inconvenience, the amount must be such as to impose
a considerable tax on the business of the city. The charges made by
the owners of lighters at this time are as follows : Cotton, 15 cents per
bale; iron, $1 per ton; salt, 5 cents per bag.

III. The great results which have been obtained by engincers in their
efforts to improve the channels of rivers in other countries, and cven
in our own, tully demonstrate that such improvements are practicable,
and that in most cases, where the works of improvement were skiltully
planned, the question of success became simply a question of mouncy.
One of the most striking instances of river improvement is that of the
river Clyde, Scotland, from Port Glausgow, near the mouth ot the river,
to the city of Glasgow, 184 miles above.

In 1755 vessels of no greater draught than 3 feet 6 inches could
pass up to the city, but in 1845 the river had been so vastly improved
by dredging, straightening the channel, changing the form of the cross
section, and removing all obstructions which tended to returd and
lessen the flow of the tides, that the Clyde could float vessels drawing
18 feet water; and this result was obtained, says William Bald, the
engineer in charge, notwithstanding many errors of engincers. It is
believed a greater depth has been obtained since 1845. As the Clyde
is a tidal stream, the leading principle observed, in all the operations
undertaken for its improvement, was to facilitate the flow of the flood
tides by giving uniformity of depth and width, and straightening the
channel as far as practicable. And expericnce has now convinced the
ablest engincers who have had charge of the improvements made in
many other rivers of England and Scotland, that this principle must
never be overlooked. By encouraging the flow of a large volume of
the flood to the upper parts of a river, the velocity aud power of the
ebb currents are greaily increased, tending to scour out more cffec-
tually the bottom and give greater depth of channel.

One of the engincers of most expericnce in Kngland or Scotland

(Willian Cubitt, civil enginecr for 40 years) states the chicl obstruc-
tious 1o the propagation of the tide to be < crookedness of chanuel, un-
evenness of depth, and varicties of composition of bottom and sides,”
and that they rctard the flow « by causing cddics, sand and mud banks,
and deposits, with a continual tendencey to increase the evils.”
- ““Such obstructions can be removed by groiing, wharfing, embank-
g, dredging, scouring, &c.  The scouring power and depths of rivers,
as far as ncap tides ascend, are duc chiefly to the tides, above that
pomt principally to freshes.”

Expericuce has shown that, as a general principle, the tidal flow
should not be obstructed, but in particular cases a small amount may
be excluded with advantage, when it is desired to straighten the chan-

e o i e

* This table includes the tommage of the vessels only that; entered "and cleared at the Savan®
nah custom-house., There are many additional vessels engaged along the coast, that trade
under what is called coasting license.
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than that of Perth, as is shown by the following statement of the port
dues and custom-house duties collected at different periods, viz:

From 1755 to 1770, the Clyde river dues were. . ... ... ... £174
In 1835 ... .. ..... doe oo 16 o 31,900
In 1836 ... oo dOoee e doe e 35,000
In1837 .. ... ....... dOm e 16 (o P 39,000
Ini1841 .. ......... dow e ieenn 14 (e T 50,292
In 1812 the custom-house duties were. . . oo vee oo oeeeee . 3,124
In1824 ........ doe.cvnnna-. dOn e e 29,926
In 1886 ... .. ... doe oo .. doe o . 314,701
In1837 ........ do.oooena... 6 (o J 389,702

In 1844 the total number of arrivals at the city of Glasgow was
13,919 vessels of all classes, having a tonnage of 1,101,949 tons. There
belonged to the port 60 steam-vessels; and the sailings and arrivals of
traders amounted to 940—not one of which could get nearer than 12
miles of the city prior to the improvements.

The population in 1846 was 330,000, the city debt £320,006, and
the gross income for the year £46,865. 'The total receipts of river and
harbor dues amounted to £800,000, a large part of which has been
expended from year to year on the improvement of the Clyde.

IV. The bar at the entrance of the Savannah is one of the best along
the southern coast of the United States, and has a depth 19 fcet 6 inches
at mean low water; and as the mean rise of the tide is about 8 feet,
the depth at high water becomes 27 feet 6 inches. At all stages of the
tides, vessels drawing 18 and 19 feet can enter and pass inside of T'y-
bee island to a good anchorage, where they are beyond the influence
of the swells of the ocean. This is an important fact connected with
the entrance; for vessels arriving at the bar, even at the hour of low
tide, can enter without delay, thus freeing them from the danger of
standing off and on the coast, in stormy weather, waiting for high water.
The outer obstruction, or sea-bar, requires no improvement; and the
first obstruction in the channel of the Savannah is two aud a half miles
above T'ybee point. By the removal of this obstruction, vessels draw-
ing 20 to 22 fect could ascend the river to Venus point, six and a
half miles further up.  The river would then become a good harbor of
refuge tor vessels of war, as well as merchantmen.  The entrance to
the river is between Tybee island on the south, and Hilton Head island
on the north, distant from each other about five miles and a quarter;
but the channel of deep water passes near the northern point of T'ybee.
Going inside this point and ascending the river, it divides into two chan-
nels, the main or worth channel and the south chawnel, scparated by a
suceession of islinds, the principal of which are Cockspur, Long, York,
and Elba ixlands. At the upper end of the last-named island, about
four wiles below the city of Savannali, the north and south channels
unite ; from this point there is but one channel, until we ascend to the
foot of Fig and ITutchinson’s islands, where another division occurs ;
the branch on the north is known as Back river, the one between the
1slands as Fig Island channel, and the one to the south as the Frong
Tircr. The islands and channels above mentioned will be seen by an
mspection of the accompanying maps. The banks of the river and the
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The distances from the centre of the cross tides, at the head of
Hutchinson’s island, to Fort Jackson, are—

By the centre of Front river. ... .. ... .. ..... 7.727ths miles.

By the centre of Back river... ... ..o L. 6.829ths
Difference. .. ...... . .898ths

By the line of deepest water, Front river.......__._. 7.972ths miles.

By the line of deepest water, Back river. ........... 7.056ths
Difference. - - v on e e e e .916ths

The mean rise of the tide in the Savannah river opposite Fort Pu-
laski is 7.956 feet, at the city 6.354, and at the cross tides 5.77.  (For
the observed and computed rise at other points, see Appendix No. 7.)
The duration of the flood at Fort Pulaski

R 5h. 43m., at city 5h. 20m. 44s.
The duration of theebb. . ... ... ... 6h. 44m. 10s. do. 7h. 10m.

V. By comparing the tides in the Savannah river with the tides in
the river Clyde, it is found that the duration of the flood at Glasgow,
which is 184 miles above Port Glasgow, is 5h. 14m.; and at the Wrecks,
the same distance up the Savannah, the duration of flood is 5h. 26m.,
showing twelve minutes in favor of the latter. The duration of the ebb
at Glasgow is 7h. 16m., and at the Wrecks it is not more than 7h. 6m.,
giving ten minutes in favor of the rapidity of full in the Savannah over
that of the Clyde.

Comparing the currents in the two rivers, it is found also that the
mean velocity of the flood, six miles below the city of Savannah, is 0.8
mile per hour, and the same distance below Glasgow only 0.4 mile.
The mean velocity of the ebb at the same distance is one mile per
hour in the Savannah river, and 0.9 mile in the Clyde.

The duration of the rise and fall of the tides, and the velocitics of the
tidal currents, are therefore, other things equal, more favorable in the
Savannah than in the Clyde for scouring out the bottom of the channel
and keeping it open when dredged.  (For comparison of tides, scc Ap-
pendix Nos, 3 and 4.)

By comparing a scries of seventy-nine soundings by Lieut. Smith in
1849, 1 Front and Back rivers, and the Savannah below the Junction,
with one hundred and fifty-two coundings on the same lines, by the
eoast survey in 1852, it appears that the plane of reference of the last
survey is .5 of a foot lower than that of the first.  T'he compurison of
the mean depths in Front and Back rivers, on the section referred to in
Licut. Smith’s report at the period of his survey, and in 18562, con-
firms thix deduction, the difference being .6 of a foot in the same direc-
tion.  For purposes of comparison, it will be proper, therefore, to add
halt a foot to the const survey soundings, or to deduct the same from
those of Licut. Suith’s map. 'T'his depends no doubt upon the rise of
t}.lC river ag influcuced by treshets, and shows the importance of refer-
rmg‘thc zero of tide-gauges to permanent beach-marks, in order to
facilitate comparisons n future,

According to Lieut. Smith’s survey, 1849, and the coast survey,
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The object of next importance in the improvement of the Savannah
river, is, in the opinion of the commission, to give an increased depth
to the channel over the Znoll off’ Cockspur island, so as to enable
vessels of a larger class to come up to the anchorage at Venus Point.
For this purpose it is proposed to dredge the channel over the Knoll
2 feet 2 inches, which will give 20 feet ordinary high tide at all points
of the channel below. Vessels of greater draught than have heretofore
entered the port could then reach the anchorage, and as the approach
to Venus Point is well guarded by the guns of Fort Pulaski, the Sa-
vannah river would also become a safer harbor of refuge.

Large amounts of lumber—heavy ranging timber as well as sawed—
are shipped annually from Savannah, and this trade would be much
benefited if vessels of 18 to 20 feet draught could come to Venus
Point. As most of the ranging timber exported is taken from the rafts
in the river, it could be shipped at that point with nearly the same
economy and convenience as in front of the city. The proposed in-
crease of depth in the channel below will offer increased facilities to
other parts of the Savannah trade, as there will be less restriction as to
tonnage and draught of the shipping that can engage in it.

Amount to be dredged from Knoll is about 51,600 cubic

L P $10,500
Approximate cost of works indicated.......coeuiaaai..n $201,427

By judicious expenditure of the above amounts, it is the opinion of
the commission that a channel of at least 10 feet in depth at ordinary
low water can be obtained from the entrance of the river up to the
city wharves, and a depth of 12 fect as high up as the anchorage at
Venus Point. The depth at ordinary high water to the anchorage
would then be 20 feet, and up to the city 16 feet 4 inches. At spring
tides, these depths would be increased about 1 foot.

During the progress of the work, continuous and elaborate observa-
tions should be made of the effects especially upon the tides, currents
and depths. Permancnt bench-marks should be established for the
zero of each tide-gauge, to facilitate future reference.

It is recommended that the existing appropriation be expended—
1st. In procuring a good dredge-boat and the scows necessary to re-
move the materials dredged from the channel.  For towing the scows
from the machine to the place selected for depositing their loads, a tug-
boat suitable for the purpose may be hired for the first season.

2. The dredge should be worked first upon the bank formed at the
Wrecks, beginning at its lower edge. This should be continued until a
channel 10 feet deep at low tide, and 100 feet wide, is obtained.
The dredging should be commenced along the cdge of Garden Bank,
giving the same depth and width as below. These operations should
be carried on alternately.

3. 1f a suitable dredge-boat cun be obtained for $10,000 or $12,000,
the present appropriation will probably furnish means to collect the
materials required for closing the upper end of Fig Island channel.
Such should be the application of any available balance. It may be
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Scarritt and Major Chase, and from information of a reliable nature,
obtained from experienced captains and pilots of the river, by which
the policy, plan, and pecuniary means for the proposed improvements
may be safely assumed and recommended to be adopted.

The maps and sketches accompanying this report, and illustrative of
it, and attached estimates, are:

A map of a part of Georgia, embracing the Flint and Chattahoochee
rivers, extending trom their junction up to the towns of Columbus and
Albany, respectively. (See sheet No. 1.)

Map of the Chattahoochee river from Columbus down to its mouth.
(See sheet No. 2.)

A sketch of Woolfork’s island and shoal. (See sheet No. 3.)

Abercrombie’s shoals. (No. 4.)

Little Uchee shoals. (No. 5.)

Old Head Uchee shoals. (No. 6.)

Uchee shoals. (No. 7.)

Upper Race Path shoals. (No. 8.)

Roanoke Island shoals. (No. 9.)

Francis’s Bend shoals. (No. 10.)

Betton’s Rocks shoals. ]

Handridge's Rocks shoals. l

Wood’s Rocks shoals. No. 11

Widow Brown’s Rocks shoals. IH - 11)

King’s Rocks shoals. |

Rock Island shoals.
_ (5.) The estimates for the respective works proposed are contained
in the paper marked A, and entitled “ General estimate for the im-
provement of the Chattahoochee river.”

A.

General estimate for the improvement of Chattahoochee river, in the State of
Georgia.

1. The removal of nine hundred snags lying in the channel, on the
shoals, and near and on the banks throughout the river, from Columbus
to the Appalachicola, and which are particularly indicated as follows :

Snags and trees.

Head of Woolfork’s island .. o e e oo o ee oo e e e 6
Between the island and Abercrombie’s bar. o oo oo o ... 15
About Abercrombie’s bar ... ... ... 6
Between the bar and Woolfork’s shoal and lowerisland.... 6
Through Woolfork’s shoals. .. ... . ... e ... 25
Between Woolfork’s and Fort Mitchell . . ... ..o ¥oueeue- 12
Head of Uchee shoal to foot. ...... . . ... .. . .o.... ... 3
Foot of Uchee shoal to Uchee island. . . ... ...occneeeen- 18
Uchee island to Betton’s TOCKS - o e eeeeammcmeann 6
Betton’s rocks to Chimney bluff. .. .. .. ...ccceeeenanens 20

Part 1i—32
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One small covered flat, 25 feet long and 9 feet broad, for the accom-
modation of the overseer and for a place for stores, &c.
Two yawl boats, ropes, falls and tackle, chains, &ec.
Twenty axes, ten shovels, five crosscut saws, cooking utensils, &e.
Each working party would then cost as follows :
One large flat, with cabin, caboosc-house, anchors, cables,

boom-derrick, and windlass, complete ... ... oo ... 21,000 00
One small covered flat. .. ... .o ieiaa .. 150 00
Two yawl boats. ... .. ... L. 150 00
Saws, axes, shovels, ropes, chains, fall and tackle, cooking

utensils, &C. - i e e e 300 00
Onc overseer, who should be a river pilot, at $4 per day,

90 days . - ool 360 00
Twenty men at $1 25 per day, (without deducting wet

- days—only Sundays) 79 days..... ... ... o ..., 1,975 00
One cook, at $1 25 per day, 90 days............_.... 112 50
Provisions for 22 persons 90 days, at 30 cents....... ... 594 00

4,641 50
Add for contingencies. ... ......iiieiiiiiiiiaaaa.. 358 50
Cost of one party. . ...oooueeiiieiaiiiinnaiiaaann 5,000 00
For two parties. . ... . oe ot 10,000 00

If the superintendent of the work was an officer of engi-
neers, a provision must be made for office expenses,
commutation of fuel and quarters, transportation, &c. .. 500 00

Total estimate of cost to remove snags. .. .......... 10,500 00

2. It is difficult to estimate the cost of cutting off over-

hanging trees, &c.; but as the snag party might do this

work as it passed along, it is thought that it might be

done 10T« o e e e e %1,000 00

3. To cstimate for blasting the rocks in the several shoals is very
difficult. The estimate madec by Captain Scarritt in his communication
to the Engineer department, is entircly too high.  All these rocks re-
quire to be cut down below the surface of low water, as indicated when
the water-mark at Columbus stands at three feet. Tt would be well
that the depth to be attained over these rocks should be four feet at low
water. In blasting these rocks they would be scattered over the bottom
in most places deeper than four feet.

Admitting that thesc rocks have not only to be blasted, but that
their fragments should be taken up and carried off to the banks of the
river, it is thought that $150 for each rock would cover the whole ex-
pense.  That sum is assumed for the avera ae cost of all the rocks.

In the upper Betton rocks there are seven rocks which should

be removed, which at $150 would be - . . . oo vevennnace §1,050
There is a single rock in mid-channel at the foot of Snake

shoals, that requires TeMOVINg. cuu, wevuraenns Ceeeeenn 150
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Recapitulation of estimates.

Removing of snags.. ... e m e e ame e 410,500
To cut away trees. &C. .. o enei i ii i 1,000
Blasting and removing rocks, &c. . ... ... i ... 3,400
Wing-dams at Woolfork’s shoals......... . ... . ... .. 6,000
Wing-dams at Race Path shoals. .. .. ... ... .. ... 7,200

28,100
Add for general contingencies. . ........oiiciaiiiaiaioan 1,900

Resulting cost for the improvement of the Chattahoochee
river from Columbus to 1ts junction with Flint river... ... 30,000

APPENDIX Q Q.

II.—REPORT ON THE FLINT RIVER, GEORGIA.

(1.) This river takes its rise in the counties of Coweta and Franklin,
in the State of Georgia, in latitude 33° 374" north, in the hills which
separate its waters from those of the Chattahoochee river. Its course
on a straight line is nearly due south for fifty-three wmiles, when it turns
to the southeast and runs thirty-five miles; it then resumes its course to
the south for sixty-seven miles, when it changes to a southwesterly
direction, which 1t keeps to its junction with the Chattahoochee river.
It receives no rivers, but many large creeks, in its course. Some of
the best lands of Georgia are watered by the Flint river and its tribu-
taries. The productions of these lands will be greatly increased when
the net-work of railways shall be completed in Georgia, by which facile
communications with the interior and sea-board market shall be estab-
lished.

The head of navigation for steamers is fixed for the present at Alba-
ny. It is said that small steamers might ascend to Danville, if the
rocks in the channel, over some eleven shoals, were removed.  The
navigation of the river in stages of water not less than six feet. and up
to the highest floods, is easy and safe—there not being a snag, save
one, or overhanging trees, near the channel in its whole course from
Albany to the mouth. When the river falls below six feet, and to the
lowest stage, the navigation is impeded by a series of detached shoals
and islands formed principally by boulders of flint-rocks mixed with
sand, whose aggregation appears to have been effected by the force of
the current rolling the rocks to the points of limerock rising from the
bottom, and offering obstructions to their progress. The sizes of the
boulg]ers are various—of eight or nine inches up to those of four or five
feet in diameter, but generally the size does not exceed one foot.

These boulders form the islands and reefs, and the ledges projecting
from the banks of the river. In a few instances a smooth limerock
forms the bottom of the channel, which is unobstructed by any lovse
boulders. The water in its low stage passes with great r apidity over
these natural dams. In the intervals, the current is retained ta a gen-
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tented if this depth of water could be permanently maintained, by
which an uninterrupted navigation for light-draught steamers would be
afforded during the summer months, when the trade is of limited ex-
tellxt, consisting, principally, of supplies brought up from Appalachi-
cola.

The depth of thirty inches is assumed, then, as the initial depth,
upon which the project of improvement and the estimates of cost are
based.

The improvement would consist simply in removing the loosc rocks,
and cutting through the limestone in a few places in the channel, so as
to widen it to forty feet, and to deepen it to thirty inches at low water.
To effect this, laborers would be employed to pick up such loosc stones
lying in the channel as they could conveniently handle, and place them
on the right and left of it.  For the removal ot the heaviest stones it
would be necessary to provide “twin-boats,” which should be decked
over, leaving an opening in the centre. By means of a derrick the
rocks would be raised through this opening, and placed on deck.
When a load was obtained, the boat, attached by lines to both banks
of the river, would be let down by the current over the shoal, and its
cargo discharged into the deep water below; and thence be hauled up
to its first position. A plan of one of these twin-boats, and its position
whilst at work, is shown in sheet No. 2.

The number and name of each shoal requiring improvement, and a
general estimate of cost of the same, are subjoined.

Number and name of cach shoal, and number of rocks to be removed.

1. Albany island. Nothing required.

2. Long’s island. Eight rocks at the upper end to be removed.

3. Blue spring. Limestone rock to be blasted; reef between it and
the shore, also of limestone, requires to be cut fiftcen inches deeper on
a linc of 150 feet.

4. Arline rock. Fixed flint-rock ; six loose boulders to be removed
from channel.

5. Cane-brake shoal. Rocks to be blasted, and four or five small
rocks to be removed.

6. Nigger-head. Twelve boulders to be removed from channcl.

7. Goat island. About twenty boulders to be removed from channel.

8. Touch-and-go. Onc rock to be blasted, and a few boulders to be
removed from pomt of shoal—say six.

9. Miller’s island. Five rocks {rom head of island.

10. Mingo island. Tworocks on shore to be removed; and limestone
recf; putting out from island, to be cut off.

11. Red Bluff island. Rock No. 1 to be blasted.

12. Emmecline island. One small rock ncar the channel, above the
island, to be removed.

13. Ward’s shoal. About twenty boulders to be recmoved from west-
ern channcl.

14. Ten-cup shoal. Fifty-six boulders to be removed throughout the
shoals.

16. Lucky shoals. Limestonc recf, to be cut fifteen inches decp on a
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quarried from the bank of the river, and
placed on board of vessels for §3 perton. It
would be easier to raise these boulders from
the shallow channel, and remove a short
distance to the adjoining shoal, or into deep
water. $3 per ton is thereforc assumed as
the cost to remove these impediments {rom
channel. 800 tons, at $3, exclusive of the

cost of machinery ... ... .. o oLiiiliol.. $2,400 00

5. One large oak snag to be cut up and removed. ........ 2 50
6. Cost of superintendence. ... ..... ... o . .. ..... 1,100 00
Resulting estimate of cost of the improvement ———
of the FlInt river. o o oo e e e e e e eee e e 9,000 00

Perhaps it would be well, considering the low
estimate herein resulted, to add $3,000 to
meet errors In estimates, casualties, and
greater difficulties to encounter than have
been calculated upon. ... ... oo iiiiiiiil.. 3,000 00

12,000 00

The elements relied on for the construction of the maps and sketches
of the Flint river were—

1st. Map of the land surveys of Georgia, obtained from the surveyor
general’s office.

2d. A map of Georgia.

3d. Sketches made by Major Chase from the oral description of Mr.
Saucer, a pilot of the Flint river, of the various islands, shoals, and
channels, and from notes of Captain Scarritt, made of conversations
held by him with Messrs. Griffin and Saucer, pilots.

The maps accompany ing the report on the Flint river, and in illus-
tration of it, and of the accompanying estimates of cost of its improve-
ment, are—

1st, A map of the Flint river, extending from Albany to its mouth ;
see sheet No. 1.

2d. Sketches of shoals and islands, numbered from 1 to 70; sce
sheet No. 2.

The undersigned respectfully submits, for the favorable consideration
of the department, the results of his labors.

It would have becn more satisfactory to him tohave commanded suf-
ficient means by which an exacter survey might have been obtained.

The information obtiined by himnsclf, as well as that obtained by
Captain Scarnitt, is from the most reliable sources, and has enabled
him to make reports, plans for improvement, and estimates, exhibiting
the character, condition, and practicability of improvement of tlie
Chattaboochee and Flint rivers, with much greater accuracy than he
at first looked for.

WILLIAM H. CHASE, Mujor of Engincers.

Gen. J. G. TorTEN,

Claef Engineer U. 8., Washington.
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whilst in the inlet the changes of tide and current are nearly simulta-
neous. The current and tidal observations also show, that whilst the
current in the river channel continues to run after the tide has changed,
that through the swashes changes nearly at the same time with the tide,
and of course at the same time with that in the inlet. Taking the last
of ebb, for instance, the current of the river runs out, spreading itself
over the shoals till low tide; but on the commencement of the flood,
the ebb current is mostly confined to the channel and out over the bar,
whilst over the shoals and through the swashes, what current there is is
in towards the river—that is a flood current. The velocity of the cur-
rent over the shoals and through the swashes, is small in comparison
with that in the main channel of the river. No current has been de-
tected running from the bar to the inlet, or the reverse; and Captain
Craven’s observations discover no other current oft shore than that pro-
duced by the wind. Along the outer edge of the shoal, the flood sets
to the southward and the ebb to the northward, the velocity not ex-
ceeding half a knot in moderate weather, but much influenced by the
wind. There can be no question, I think, that in all the currents over
the shoals, through the swashes or rudimental channels, and those ex-
terior to the shoals, the direction and force of the wind exercise much
influence over the direction and velocity of the currents—that what is
true at one time and in one kind of ‘weather, may be found untrue at
anotlier—though I believe the above resulis are in conformity to the
gener:tl law, and any departures from them will be found to be ¢xcep-
tions.

Huving stated all the fucts collected which seem important to the
consideration of the subject, I will now give what seem to me the prin-
ciples which must govern in any attempted improvement of the bar.
It is seen that, under the same circumstances, the depth of water on
the bar remains about the same; that when undisturbed by extrancous
influences, no change takes place; but when this condition of equili-
brium is disturbed, the depth of water at the principal outlet, and often
its position, arc changed ; that westerly winds, which increase both the
duration and velocity of the ¢bb current, always tend to increase the
depth at the bar, whilst winds on shore =oon bring it again to its former
condition.  Merely deepening the bar, then, will be of no avail; it
must =oon fill up again, unless some meaus can be devised to prevent
it. To gain this greater depth and retain it, a greater volurnie of water
must be made to pass over the bar, requiring a greater space for its
discharge, or what will be equivalent to increase of volume or greater
velocity, or both combined.  Of this there can be no two opinions.  The
cffeet of an increased volune would doubtless he to increase both width
and depth of the outlet; but would it mercase its depth in proportion to
the width? It seems to me not, i the width of the outlet over the
bank is not restricted 3 for is it not o well established fact, that on these
bars, alter a certain depth is obtained, an increased velocity or volume
increases width rather than depth? that sand is much casier moved
near the surface by currents than at greater depths ? )

Whilst | feel satisfied as to the principles that must govei i any
atterpted improvement, L am not so coufident as to the means by w]uph
the<c principles should be carried out.  Indeed, I am frec to coufess
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The Jefferson and Pontchartrain railway, (now nearly completed.)

These several works are laid down on the sketch accompanying this
report. '

The jettees of the railways afford good harbors against all winds
save the north. The jettees of the canals form of themselves harbors
for vessels entering them respectively ; but in low water produced by
northerly winds, and during heavy gales, vessels cannot enter these
canal harbors with safety; hence the necessity ot an outer harbor for
vessels trading with the several small harbors above mentioned.

The present appropriation of $25,000 is inadequate for the construc-
tion of such a harbor. We have, however, formed a plan and esti-
mate for a breakwater that may be built in the lake, unconnected with
the jettees, under the available money means.

We have also made a plan and cstimate for a breakwater that will,
in connexion with the neighboring shore, aflord a complete harbor and
give to all the jettees of the canals and railways full protection against
northerly winds, and considerable additional protection against the
northeast and northwest winds.

At the position (A) on the sketch, the figure of a breakwater is:
drawn in black lines. This iz cvidently the only figure that will give:
the greatest surface barrier against the waves, under the application.
of the present appropriation; but still its extent is insufficient for the
purposes designed.

The accompanying estimate (No. 1) provides for its construction at
a cost not excecding $25,000.

The red lives B C, D I, and F G, exhibit the positions and extents.
of the breakwaters designed to form, in connexion with the shore, a
harbor affording everything that can be desired on that score.

A close harbor is embraced within the points a a’ a” o/, and it
serves also as protection to all the jettces against tiie north winds;.
protection to the W Z Y jettecs against the northeast winds; and pro-
tection to the jettees X Y Z against the northwest winds. Little or no.
sea is produced by the east and west winds.

The sketch exhibits fully the advantages of this harbor, and the esti-
mate (No. 2) provides amply for its construction.

The board are unanimous in recommending its plan to be adopted ;.
and that a portion of it, marked a b, on section B C, be constructed
under the existing appropriation of $25,000; and that an appropriation
be asked, to complete the remainder of the structures in one year.

The portion of B C being constructed, will aftord protection to all
the vesscls that lic under it from the north wind, and partially from the
northeast and northwest winds within the triangles indicated by dotted.
lines.

The plan of all the breakwaters proposed is the same. It consists.
of four rows of piles, supported and braced by girders, beams, and
four-inch plank, bolted, spiked, and teenailed together. (A vertical
section of it on the sketch exhibits the mode of construction.) It rises
above the surface of the water four fiet, and descends with an in-
clination, carrying the upper surface of the structurc five feet under
water.
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Pontchartrain, near the city of New Orleans;” this being an improve-
ment provided for by the late river and harbor law.

A special board, consisting of Capt. Latimer, of the navy, and Ma-
jors Chase, Barnard, and Beauregard, of the corps of engineers, insti-
tuted to examine this subject, have submitted two projects, namely :

1. A project delineated in blue on the sketch herewith, and further
indicated by the letter A.

This project provides a small sheltered anchorage, at the distance of
about one mile, in a northerly direction from the mouth of the bayou
St. John. It consists of two wings, or branches, each about 2,000 feet
long, extending, severally, in a northwest and northeast direction from
their origin, at a point salient towards the south.

The special board prefer to this project another, to be mentioned
directly.

The board of engineers for harbor and river improvements having
considered the subject, do not sanction this project. And the Chief
Engineer, on account of the position chosen, the arrangement of the
parts of the project, and the partial benefit to be afforded by any such
figure in that position, is also unable to approve this design.

2. The special board also present another project, delineated in red
lines and figures, on the same sketch. This project, when entirely
finished, will extend from B to G, a distance of 24,000 feet. Deduct-
ing one open interval of 1,500 fect in that length, and another of 2,500
feet, the total length of breakwater is designed to be 20,000 feet, or
nearly four miles. This line of breakwater is to run east and west, at
the distance of a little more than one mile from the shore, and will
cover the termini of the Pontchartruin railroad, bayou St. John, and
the new canal.

This project is unanimously recommended by the special board,
who advise that the sum granted by Congress be applied to the con-
struction of a portion 3,000 feet long, directly north of the terminus of
the Pontchartrain railroad. They further advise that Congress be
asked for the further sum of $125,000, in order to complete the whole
breakwater in one year. »

The board of river and harbor improvements having had this project
also under consideration, a majority thereof approve of the plan and
estimate as regards the kind of structure, its extent, and pozition, with
this exception, that they think the breakwater should be strengthened
by a counter-fort on the inside every 250 feet. The third member of
that board, though agreeing with the majority as to the general design,
prefers for its construction the details shown on another sheet, (also
herewith,) that has been prepared to exhibit his views.

The Chief Engincer concurs with these two hoards in recommending
this sccond project to the government.  He thinks the condition em-
braced in this project, of bemg capable of extension to cover all the
existing or probuable landing places conuected with New Orleans on
that side of the lake, is a fundamental one ; that an extension o cover
the three existing harbors should he accomplished as soon as practi-
cable; and therefore that Congress should be called on for liberal
grants in addition to that now in hand; that, in the mean time, the
money now applicable should be used in the construction of a portion






S. Doc. 1. 535

view to determine the most convenient pass leading into the Gulf of
Mexico, through which a ship channel, of sufficient capacity to accom-
modate the wants of commerce, can be opened, have the honor to lay
before the department their report on the subject, with estimates and
plans submitted by them.

I have the honor to be, very respectfully, your obedient servant,

W. K. LATIMER,
Captain U. S. Navy.
Hon. C. M. ConraAD,
Secretary of War, Washington.

New Orrnrans, October, 28, 1852,

Sir: The board convened by your order of the 18th ultimo, for the
objects therein specified, respectfully inform you that, having visited and
examined the passes of the Mississippi, and having, by collecting and
comparing the results of former surveys and investigations, by personal
inquiry, and by all other means in their power, obtained ali possible in-
formation bearing upon these objects, they submit the following report :

The necessity and feasibility of deepening one or more of the passes
of the Mississippi is not a new subject: it 1s one almost coeval with
the scttlement of the country itself.  Yet it is only of late years that
projects to accomplish this object have been seriously entertained.

By reference to ancient charts, it would appear that the Northeast
Pass, for a period of at least seventy years, maintained a depth of
twelve feet on its bar. This depth was found more and more inade-
quate as commerce rapidly increased, after the transfer ot the country
to the United States; and about the year 1835, public attention was
strongly attracted to the necessity of increasing the depth in this and
other passes.

With a view to this object, a preliminary survey was made, under
the direction of Captain W. . Chase, corps of engineers, who based
thercon certain projects and estimates for increasing the depth of water,
by closing several of the passcs, and dredging the channel through the
northeast and southwest bars.

Congress appropriated for these objects the sum of $250,000; but
the subject was deemed so important by the War Department, that it
was referred to a special board of enginecrs, who, simultaneously with
the experiment of dredging, ordered a new and very thorough survey
of the delta, with a view of obtaining morc extensive and accurate data
on which to base a project, and also to furnish a standard to which en-
gincers could in futare refer, in mvestigating the changes which arce
continually tuking place in the channels aud at the mouths of the passcs.

The survey was exccuted with all desirable precision and scientific
skill; a powerful dredging-boat and tenders were pmcured, and the
experiment of dredging commenced.  Unfortunately, the survey and
the building of dredging machinery ucarly exhausted the sum appro-
priated, and Congress having fuiled (o make further appropriations,
the cxperiinent was necessarily abandoned betore it had progressed
sufliciently to testits ctlicacy.  Thus the operations of this period failed

*
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investigations or minute study, for these would occupy time they could
not spare, but simply, by personal observation, to fix the existing state
of things in their minds, and to inform themselves as to some few im-
portant facts, to which the labors of others had not been directed. The
recent Coast Survey maps rendered additional surveys unnecessary.

The board spent eight days at the passes, during which they visited
each one, and occupied themselves mainly in studying the changes
which bad taken place between Talcott’s and Sands’s surveys, the
nature of the formations exhibited, the character of' the bottom, partic-
ularly of the Southwest Pass and Pass a ’Outre, and the gencral slope
of the bottom of the Gulf seaward for several miles from the passes.
~ These operations will be found more fully detailed in the journal,
and illustrated by the accompanying sketch of the passes.

Some observations were made on the current; but to these they at-
tach no further importance than as exhibiting the fact that, at all stages
of the tide, they found inside the bar, and over the bar, an outward.
current at the bottom—Iess, indecd, than at the surface, but still very
considerable.

They made but one observation at much distance (say at seven fath-
oms) outside, and this when the outward current was sensibly checked
by the young flood-tide ; and here they found the outward current con-
fined to six or seven feet of the surface—all below that being salt water
and motionless, or having little sensible motion. This is but a single
observation, and at the dead low-water stage of the river.

The slope of the bottom outwards to a distance of three miles, and
to a depth of twenty-five fathoms, was found extremely gradual and
uniform, being scarcely forty feet to the mile.

Some description of the passes themselves, with their physical pecu-
liarities, may seem necessary. Notwithstanding the number of passes
enumerated and the complicated figure presented by a map, the true
and essential division of the river may be considered as only into two
great passes—the Northeast and Southwest—for the South Pass, origi-
nating at the same point, is now quite insignificant. The Southwest
Pass takes from its origin a course of southwest by south, and pursucs
it with little deflection to its bar. Though throwing off several small
bayous, it exhibits no tendency to divide; and to this uniformity in its
course, and maintenance of’ its volume, the board are disposed to at-
tribute the permanence of depth upon its bar; for the pass presentsno
evidence of having ever carried more or less water than at present
through its channel; and there is no evidence on record to induce them
to believe that as far back as the discovery of the country there was
less water on its bar than now. That it was not noticed nor used prior
to having the aid of stcam for ascending the river, may be attributed to
the superior facilities of ingress and cgress from the eastward offered
by the Northeast Pass, and by the fact that the prevailing winds from
north rouud to southecast are adverse in this pass, while they are
mostly favorable in the other.

By the experiments of Prof. Foshey, it would appear that the South-
west Pass discharges about onc-third of the entire volume of the river;
the remnining two-thirds being discharged by the other passcs and

bayous, and by the ¢“Jump.”
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and to the windward, it offers advantages to vessels going to or coming
from the eastward, and in this respect has the advantage over the
Southwest ; but it is quite deficient in the harbor advantages possessed
by the Southwest, being exposed on the outside to winds from north-
west around to southeast, or all the prevailing winds, while inside it
possesses little width for anchorage or for passing. . While the balance
of advantages are in favor of the Southwest Pass, the board deem it very
important that both of these passes should be open.

Natural causes have thus far worked to deepen Pass a ’Outre.
The board believe that nature may be aided by simple constructions,
which they will allude to hereafter.

A few words are necessary concerning the new outlet called the
“Jump,” or Wilder’s bayou. This outlet, about ten miles above the
head of the passes, on the right bank, originated in 1840 from the rivers
overflowing and breaking through the narrow strip of land confining
it; and in the course of a few yearsit became an outlet of near a quarter
of amile in width at its mouth, and sixty feet in depth ; and owing to its
rapid descent to the Gulf; it drew through it a large volume of water at
high stages of the river. So rapid was its current, that passing vessels
were in some instances drawn into it, and it was for a time considcred
an object of danger. But the Gulf outside being extremely shoal, mud
flats formed in every direction, which soon became islands, obstructing
the flow and confining the water to narrow channels or bayous, which,
though having considerable depth, finally discharge themselves into the
Gulf over flats having no more than six or eight inches of water on
them.

At present, in looking through the “Jump,” the eye meets with an
unbroken expanse of dense willow growth, extending for miles in
every direction, and where but a few years ago the equally unbroken
expanse of the Gulf presented itself. The flow through the ¢« Jump” is
now diminishing, and will probably soon become insignificant.

There is no evidence nor probability that its existence affected any
one of the passes more than another, and none that the Southwest Pass
has been injured by it. The latter pass was never better than when
the « Jump” was 1n its full activity.

The South Pass, not before noticed, has never been accessible to
sea-going vessels. The water on its bar has diminished from Talcott’s
survey to Sands’s, from eight to six feet. The volume of water dis-
charged has been diminished; an island and extensive shoal has formed
at its origin, and little labor would be required to stop it altogether.

Before closing this description of the passes, the board think proper
briefly to refer to the very remarkable agency at work at their mouths,
and which appears to play an important part in accelerating the pro-
jection of these passes scaward. They allude to the uphcavul of lund
by some subterrancous power. This upheaval exhibits itself on cich
side and generally in advance of the bars, and somectimes in deep
water in the main channel over them.

All the islands projected beyoud the points of main lun(l,. present
indisputable marks of this uphcaval. They are entirely distinet in
character from the marsh formation constituting the i ]:1})(1; are
usually from six to ten feet high, and somctimes as high as fourteen
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This question involves the real difficulties of the case. The follow-
ing projects are well known, and have appeared to merit the con-
sideration of the board :

1. Stirring up the mud at the bottom by suitable machinery, throw-
ing it into the current, whereby it is to be swept off.

2. Dredging.

8. Jettees projected from the shores, to contract the current over the
bar.

4. Closing the useless passes.

The first has had its advocates among eminent engincers, and they
are now supported in their opinions by individuals who base their
belief in its success upon their long experience in towing vessels to and
fro over the bar.

While the members of the board differ in their individual opinions
on this subject, they consider it a measure which can be tried most
readily, and at least expense; and an opportunity is offered by the
proposals of the T'owboat Association to test it, without expense to the
United States in case of its failure. They thercfore unanimously
recommend the trial by the opportunity thus offered, and by which
the present means may be applied with tolerable chances of success,
and in no other way. But they feel that they would not discharge
their duty in limiting themsclves to this. They believe that nothing
but experiment can prove whether or not any project will be effica-
cious, and they believe the importance of the subject demands that no
experiment should be left untried.

The board, therefore, recommend that an appropriation be asked
adequate to continue the saume process, if successful, to producing a
channe] of 20 feet depth, or, if unsuccessful, to be applied to other pro-
cesses.

This makes it necessary to allude to other projects in order enume-
rated.

The operation of dredging is believed to have much in common
with the process just recommended. The causes of failurc for the
first may be the same as for the latter. This is a point, however, which
would best be determinced by the officer in charge of the works.  So
far as we are able to ascertain, the opinions of those who had charge of
the experiment in 1839 were favorable.

An estimate herewith, marked A, carefully made, gives $99,700 for
the cost of cutting an 18-foot channel in ten months. To cut the
same in five months would require additional machinery, swelling the
amount to $150,000. To keep the channel open the balance of the
year is provided for in the above cstimate.

This operation being much less costly than the construction of jettees,
the board, though, as before, differing 1n their individual opinions as to
the probability of success, unanimously recommended that an appro-
priation of $150,000 be asked for, to be applied— .

Ist. To the continuance of the process first recommended, 1f found
successful—to increasing the depth of the Southwest Pass to 20 ff;ot.

2d. To dredging an 18-foot channel through the same pass, 1.f the
first process (stirring up the bottom) fails, and if the causcs of failure,
as obscrved by the engincer, are not such as to create a strong proba~
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Steam, ten hours—6 barrels of coal per hour, at 50 cents, 10363 4...  $30 00

Repairs of boats and machinery per day..... cooveeeeooanaaio .. 10 00
Contingencies of all KInds -« -« ceenvoeo i 10 50
$100 0@
Total cost of operations per day..eeeees coencumee cieeie i anns 200 00
The capacity of the dredge is estimated at 2,000 cubic yards per day.
The length of channel to be excavated is 4, 000 yards, width 100 yards, and the
average depth of mud 2 feet or § yards.
Then 4,000 3 1005 & - cven wee e cee e caea 266, 667 cubic yards.
Add 50 per cent. for filling in from lateral pressure and
Other CAUSES  cceun ce i icimme oo et e e e 133,333 do.
400, 000 do.
400, 000 cubic yards, at 10 cents..ce covmen o ceeiaaan-. $40, 000 00
Add cost of machinery.....occvmmenooiaaa oL 40,000 00
——— $30, 000 00
Cost of dredging in 200 days. ... cueecen oo e e e $80, 000 04
There should be added for the cost of casualties, errors in estimates, &ec., &ec.,
say 60 days, at $200 <o e e e e 12,000 00
400, 000 cubic yards, at 23 CENtS. o i me it e e e e 92,000 0¢
After the channel is excavated, the boats and machinery must bhe kept in readi- *
ness the remainder of the year to remove deposites, sliould they occur in the
channel.
Say 35 days in full operation, at $200 per day.... «ccoeo oo $7,000 00
And 70 days lying still, with—
Teaptain.. .. ooee o iiiaieean $3 00
Lengineer. ... ..c. i e 3 00
T COOK. .. o e e e 100
Bhands. . o i aaeaa 300
70 days, ab. - ooe ie e et e e e aans 10 00 700 00
— 7,700 06
Total cost of 400,000 cubic yards in 200 days. . .. ccvucmieoaeanncann oo 99,700 00
To perform the saine amount of work in 100 days:
The 100 days, at $200 PeT Aay - e womn vaen cuee caaen caacceeceaas $20, 000 00
Cost of first set of boats andmachinery. ... oo ooooen ciineeaaann 40,000 00
Add cost of another set of boats and machinery......oococonan. . 40, 000 00

100 days’ work of the same, at $200 per Aay . voveeeeone cocnancannn- 20,000 00
%120, 000 00

Cost of casualties, bad weather, &c., 35 days, at $200 ... ... ocoee oo iL 7,000 00
After the channelis excavated, one set of boats and machinery must be kept in

readiness the remainder of the year to remove deposites in channel—

Say 60 days of dredge in operation, at $200. ... venr oooiieoaee oant 12,000 00
And 160 days lying still, ab $10 per day. .o ceevooeecoaioeiaaaan 1,600 00

—— 13,600 00
Clerk of the works, boats’ crew, boats, stationery, and coutingent expenses of the

resident engineer. ... ... .o e e i 2,400 00
Add for errors in estinate, &e., &Cun e n ve e ce e a e e e e 7,000 00
Total cost of dredging a channel..... ... ..o i ..... 150, 000 00

Supposing that, in the second year and subsequent years, deposites in the chan-
nel would require 200,000 enbic yards to be removed, one dredging machine
would performn the work in 200 days.

Add 30 days for casualties—130 days, at $200 per day.. ... ... oceceeeaeannnnn $26, 000 00
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Estimate for closing the north branch of Pass @ UQutre, 5,280 fect in
length, with two rows of piles 30 feet long and 1 foot diameter, placed 6
Jeet apart wn cach row, from centre to centre, and the rows G inches apart,
to recewve 5-inch planks slipped down between them, as per sketch.

547

For 1,760 piles, 30 feet long, 1 foot diameter, at $2............. $3, 520 00
For 158 400 feet, board measure, 3-inch plank, at $16 per M.... 2,534 40
For 95, 040 feet, board measure, at $16, for string and cap pieces.. 1,520 00
For 1,760 iron bolts and BandS---eoeceeeaecaaca e canee e 704 00
For workmanship, carpentry, and labor...... ... ..oi.... 1,760 00
For contingencies and unforeseen ¢xpenses.... .....eccaeuenn.. 1,961 60
—————  $12,000 00
Or at $2 275 per running f00b- ... oo oot e iaaaan 12,000 00
For closing the bayous at the mouth of the pass on the right bank,
1,800 feet in length, at the same rate as above, at $2 27% per
running foot. - . oo ol iiiiiio.. 4,090 50
For closing up Pass a Cheval, 500 feet in length, at $2 274 per
running foot. . oo cen ool o i ey e 1,136 25
For a deflection, 2, 500 feet, at the head of Northeast pass, at $2 271
per running f00t. . eeen oo e 5,681 25
For closing South pass, 2, 500 foet, at $2 271 per running fo0b. - ... 5,681 25
For contingencies and unforeseen expenses............. . 1,410 75
—_————— 18,000 00
Grand total..ceeeveeeneaaa.. e me e e eee e e e e e 30,000 00

Respectfully submitted.
W. K. LATIMER,
Captain U. §. Navy.
WM. H. CHASE,
Major U. S. Engineers.
J. G. BARNARD,
Captain and Brevet Mojor Engineers.
G. T. BLA[)RTGARD
Brevet Major and Licutenant of Engineers.

D.

Estimate for the construction of 1% miles of jettees at the
mouth of Puss & ’Outre on the same plan as the South-

west pass, at $61,945 55 .. ..l iiaiiaioan $92,918 32
For contingencies and unforeseen expenses............. 2,081 68
Grand total. e o oo oe o e e e e e R . 95,000 00

Respectfully submitted.
W. K. LATIMER,
Captain U. S. Navy.
WM. H. CHADE
Major U. S. Engincers.
J. G. BARNARD
Captain and Brevet Major Engincers.
G. T. BEAURJ‘GARD
Lrevet Major and Lieut. of Enginecrs.
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formation I could obtain from the most intelligent persons residing on,
or acquainted with, the bayou.

I found the obstructions to the navigation of the Bayou La Fourche to
consist of great numbers of snags, which project above low water, and,
for the distance of eightecn miles, almost entirely prohibit the passage
of steamboats during the summer and fall months.

These obstructions are about sixty miles below the upper end of the
bayou, and in the vicinity ot the intersection of the ¢“La Fourche and
Barataria canal” with the La Fourche. :

It is needless to say that the lands along the bayou are exceedingly
fertile—having a fine climate, a rich and an inexhaustible soil. Such
lands must increase in value, and they must more and more be brought
into the culture of the peculiar productions of Louisiana, until this shall
have become one of the most wealthy and important localities in the
south.

The parishes of Louisiana interested in the navigation of Bayou La
Fourche are ¢ Ascension,” ¢ Assumption,” *La Fourche Interior,” and
“Terre Bonne.”

The population of “La Fourche Interior” is estimated at. - ... 12,500
Do ¢« Assumption” do  ...... 15,000

Do “Ascension on La Fourche”do  ...... 2,500

Do “Terre Bonne” do  ..... 10,000

Total. o oo et e et e e e e 40,600

ANNUAL PRODUCTS.

+  Name of parish. Sugar, |Molasses| Corn, } Rice, lbs. |Estim’d value
hhds. bbls. bushels. of property.

'
LaFourche ..eeooeoeiiiennnn. 9,000 | 15,000 75,000 | 500,000 | $8,000, 000
Assumption eoeooe o ooiiioaiaol. 10, 000 | 16, 000 90, 000 ‘ 500, 000 9, 000, 600
Terre Bonne «eceee oeeeienenn oo, 8,000 | 14,000 50, 000 ] 300, 600 6, 500, 000
Ascension on La Fourche ... ..... 3,000 } 5, 000 20,000 | 100,000 500, 000
Total coveen oo iiaeaeannn ] 30,000 | 50,000 | 235,000 |1,400,000 | 24,000,000

!

To the above muy be added sweet potatoes, Irish potatoes, hay,
oats, &c., in large quantities.

To remove the snags and sunken logs to the depth of five feet be
low low water would probably require the service of a good snag-boat
during two working scasons, occupying cacl year from July 1Ist to De-
cember 1st, a period of five months.

I estimate the cost as follows :

One strong, well-built snag-boat, complete (the Louisiana

State boats cost $15,000) oo oo e $14,000 00
To work the boat with a good crew two scasons, of five
mouths cach. - .o e 15,000 00

Care of boat and salary of captain, during seven months
. [w]
not Working.. .. . e 700 09
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as that is the real question which I have been directed to decide upon,
I do not consider itas at all necessary to discuss this objection respect-
ing the incidental advantages to be derived from this “improvement of
the navigation.”

I will remark that the laws which regulate the regimen of the Mis-
sissippi river will not apply, without modification, to a skorter branch
leading to the sea. As Bayou La Fourche is much shorter than the river
to the Gulf] so the current must be much more rapid. The particles
of matter held in suspension by the river water on account of its mo-
tion will not be deposited in any part of the bayou where a stronger
current sweeps it forward. :

A

e

&=

o

Level of Gulf

Let A B represent the length of the river from Donaldsonville to
the passes.

Let A C represcnt the distance through the bayou to the Gulf. A D
will be descent of river. A K will represent the descent of the bayou.

Let us suppose F I parallel to A D, then the current from A to F
would be very strong, and there could be no deposit. From F to E we
might expect a very slight rise, as the current would be like that of the
Mississippi, and hence a slight deposit might be made  Supposc F so
low that the current from F to E would be less than in the Mississippi,
then T suppose a deposit would take place at F az once, and raisc the
point I so high as would give a descent as great as wn the Mississipp
river.

If this reasoning is correct, there is now no part of Bayou La I'ourche
where the descent is not as great as in the river; so that the ycarly rise
in the bed of even this portion should not be greater than in the Mis-
sissippl.

I am of opinion that the portion of the bayou having a more rapid
current than the river, extends below very nearly all the plantations; so
that no cause can be scen why there should not be a yearly rise of the
bed after the present obstructions shall have been removed. T advance
this only as a crude theory.

All who are interested in the removal of these obstructions, on any
account, consider that they have a special claim upon the United
States government for an appropriation to remove obstructions from the
bayou, besides the general one, of “an improvement of the navigation,”
since obstructions were placed in the bayou by order of Gen. Andrew
Jackson, as agent for the government, as a defensive measure in con-
ducting operations in this quartcr during the late war between Great
Britain and the United Statcs.

All the inquiries which T could muke with regard to this supposed
fact served to confirm it.

A gentleman of intelligence writing from Thibodaux says: “In 1846,
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the Gulf, is thirty feet. At points nearer the Gulf the rise and fall be-
comes less. The rise and fall of the water is sometimes very rapid.
From the middle of January to the last of June is considered as being
the season of high water, but a partial rise may be expected much earlier.

The current is not very strong, except over the shoals, or in narrow
portions of the river, as at what is called the “Ilaft” orin the *Nar-
rows.”’

The width varies from 100 feet to 200 feet, to the foof of the Nar-
rows ; below which it varies from 300 to 500 feet.

At the time of the lowest water there is only sufficient depth for a
skiff at points in the river above Logansport, and below there are
rocky shoals and sand bars, which render an attempt to procure a low-
water navigation above Belgrade inexpedient, il not impracticable.
The country abounds with wild game, such as ducks, geese, wild
turkeys, deer, and bears.

The soil generally is good, and produces fine crops of cotton, corn,
potatoes, &c.

The climate is said to be healthy, and on that account this region is
to be preferred to some other portions of Texas which can boast a
richer soil. »

The tide of emigration from the older States of the Union has of late
been setting towards the counties of Texas contiguous to and border-
ing on the Sabine river. The only product of the soil which at present
will bear the cost of transportation is cotton, which is principally carted
to shipping points on Red river, a distance of 50 or 120 miles; and the
return trade is mostly througl the same channel.

The planters, anxious to get their cotton to a market, aware of the
difficulties attending the navigation of the river with all its present ob-
structions, and of the consequent exceeding high rate of insurance,
and the uncertainty of the arrival of a steamboat, prefer to adopt the
more tedious, but more certain, routc to Red river, when the state of
the roads does not render them absolutely impassable.  On the other
hand, those intercsted in steamboats cannot afford to run up the river
where the risk is great—where the wear and tear is scrions under the
most favorable circumstances, where only a small boat carrying a
small load is able to run at all. and where even a small boat can only
run in the day time—without knowing certurnly that a load will be in
readiness upon their arrival at the principal depits on the river.

It 15 evident that the first step towards affording increased facilities
to the inhabitants of this portion of our country isto remove, thoroughly
and permanently, those obstructions which now render the navigation
of the river difficult and dangerons.

These obstructions consist of leaning trees upon the banks, of occa-
sional rafts which gather from floating timber, of snags in the bed of
the river, and of large logs which have gathered and sunk, particularly
at the bends, where they are caught and mingled with the trecs which
have fallen from the caving bunks  There are points where the turns
are very quick, which conld n some cases be avoided by making a
short cut off; at less expenze than the cost of clearing around.

I would propose the tollowing improvements : )

Let all trees be cut on the sloping banks which could in any way
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I am aware that some persons would estimate the entire cost at
much less, but I am satisfied that the advantages derived from a less
thorough improvement would be purchased at a greater relative cost
than the more decided advantages to be derived from the greater ex-
penditure.

If the amount required is large, the quantity of work to be done is
also great, and the cnd to be accomplished is great. A river 738
miles in length, now almost useless, is to be rendered navigable during
seven months in the year, and for the distance of 178 miles there is to
be a navigation at all seasons.

The thousands of our fellow-citizens from the older States who have
sought cheaper lands and a more fertile soil in these regions, so diffi-
cult of access, will be rcjoiced and greatly benefited by this expendi-
ture ; and not these only, but all of those who will gladly scek here a
home when these increased advantages are given, and convert these
wilds into fruitful fields. All these are interested, and in the pros-
perity of thesc our fellow-citizens, and in the conversion cverywhere
of wild lands into cultivated fields, our government is interested.

I have made as low an estimate as 1 believed consistent with the
interest of the government and of all parties interested. Of course a
very much smaller sum would be of advantage to the river, as it would
remove the worst of the leaning trees, which it is now ulmost impossible
for a steamboat to avoid.

Should it be determined not to include in the improvement the low-
water navigation at Belgord, the sum of $25,000 may be deducted from
the total amount requirced. ,

Perhaps it is well to remark that, it the present improvements are
made without regard to this low-water navigation, the future cost of
establishing it would be greater, because the logs now cut off” and
sunk would then have to be gotten up and removed.

With regard to the manner of conducting operations, I would pro-
pose as follows: Upon the supposition that but a partial appropriation
will be made at this session of Congress, let a body of onc hundred
good wood-choppers be directed to rendezvous at Pendleton or at
Sabine town; or let these men be gathered at New Orleans, and taken
to one of those points. Let the party be divided into gangs of about
teneach. Let several small lat-boats be procured suitable for the trans-
portation of baggage. There should be at least two larger flat-boats,
with suitable fixtures, so that a log could be lifted, either with one, or,
when necessary, with two boats combined, and transported to any dis-
tance required.

Two or more partics with these larger flats should take advantage
of the lowest water to remove logs projecting above low water, and to
cut off snags to the surtace of the water. "The parties on the shore
should be governed by the stage of water; il very low, they should all
hasten on and cut only at the water’s edge, leaving the timber higher
on the bank to be removed at a more untavorable stage of the watcr.

Besides being governed by the stage of the water, the superintending
oflicer should endeavor to make a progress of at least two miles a
day, in order to wrive at the end of the obstruction in about one hun-
dred and thirty days, the time of continuance of low water. In the
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The dredging machine would remain in the hands of the government,
to be applied to service elsewhere.

It is felt by those interested in Sabine harbor, and by those navigating
the portion of the Gulf of Mexico in its vicinity, to be of the greatest
importance to have a light-house established on what is called * Louis-
iana point,” or at some other site which may be selected at the mouth
of the harbor. I assured all who urged this matter that their claim
would be thoroughly considered by the intelligent officer having the
superintendence of this light-house district, and by the Light-house
board. , '

Although the charts represent the bar as having but a little over
five feet at low water, yet, on account of the softness of the mud, a
steamship can readily pass drawing ten feet. In case of a southeast
blow, it would be sate to venture over with a draught of ten feet. Tt
is asserted that a vessel drawing twelve feet of water has crossed the
bar in a blow.

Vessels loading for this port may depend upon having but little, if
any, detention. An unfavorable state of the wind might reduce the
depth of the water, but with such a wind a vessel could hardly enter
against the current, even if’ therc were sufficient water on the bar.

Nothing seems necessary to bz done to improve the bar at the en-
trance ot this harbor.

I am, sir, very respectfully, your obedient servant,

HENRY L. SMITH,

Lieut. Engincers.
Gen. J. G. Torren,

Chaef Engincer, Washington, D. C.

APPENDIX Z Z.

Inpiaxora, Texas, September 30, 1853.

Str: T have the honor to submit the following report of my examina-
tion of Galveston bar: )

This bar is so far from the shore, and the carrents so dependent upon
winds and tides, that nothing can be done to improve it, save some
additional facilities in the way of beacons and ranges, to enable vessels
to cross at night and in foggy weather.

It is rather difficult finding the bar in thick weather or dark nights.
A reference to the sketch will show that a vessel « feeling” her way
down the coast runs some risk of getting ashere ; but were a beacon
placed at the point marked “ B,” ncar the outer buoy, this could be
always made at night or in a fog; having there the light-ship moored at
or near the point marked on the map, there would be obtaining a good
range with the light-house on Bolivar point. A tall pile or bcacon
placed at the point « A,” between N. and S. buoys, would give a good
range from the light-ship, and the ranges to run from “A” are kept up
by the pilots. Were these facilities afforded, no difficulty would be
met with in crossing, at any hour or any weather.

The channel between Pelican shoal “and the east end of Galveston






S. Doe. 1. 561

storms, and great changes are usually found to have occurred during
their prevalence. Important changes in their position have also arisen
from the constant cutting away and filling up of the shores.  From the
best information I can obtain, it appears that the depth of water on the
bars has been gradually decreasing since they first became well known
to our navigators. They are all of a quicksand formation, hardsas rock
to the touch of the sounding pole, but acted upon with extraordinary
facility by the water.

On some of them, especially the Brazos Santiago bar, it is impossible
to maintain buoys for any iength of time in the same position, their
anchors soon working their way through the sand and dragging them
down.

1t is difficult to imagine anything more changeable than are all these
bars; the channcls over them ase, literally, constantly shitting, and
cannot be depended on from day to day, Neither does the position of
the channel appear to have any connexion with the outward current;
that is to say, it is as often in a posiion where, judging from the con-
formation of the shores within, the action of the outward current is
most indirect, circuitous, and weak, as when it 1s most direct and
strong.

The positions, &c., of the bars and their channels appear to depend
entirely upon the action of’ storms and prevailing winds, and not upon
any current arizing from the rivers emptying into the interior bays; for
instance, the next best bur to Paso Cavallo (with regard to depth of
water) 1s that at Brazos Santiago, at the outlet of a bay that has no stream
emptying into it; while the worst is at the mouth of the Rio Grande.
In fact, the rivers are so small, and the bays so large, that it is usually
difficult to perceive any effect arising from the current alluded to.

From these facts, and the repeated occasions I have had to experi-
ence the extreme roughness of the water on these bars, I regard 1t as
impossible to improve any of them by dredging, scraping, or any
similar means; for, supposing that means may be formed to overcome
the difliculty of working under such circamstances, and that the
channel were actually deepened to the required extent, it is certain
that the same causes which now operate in so constantly shifiing the
position of the chaunel, would almost immediately fill up any new one
made by artificial means. 1t now remmains to be considered whether it
is possible to improve the bars by contracting or changing the direction
of the channel, by means of dikes, jettees, &c., &e.

The passes at the mouth of the Rio Grande, Brazos Santiago,
Corpus Chiristi, and Aranzas, have each but a single outlet, all exceed-
ingly nmrrow, and noue admitting any further decrease in width.

The only possible application of dikes, in these cases, would be to
prolong the walls of the outlet until they reached a point very near the
present pozition of the bar, in order to concentrate upon one spot the
whole action of whatever outward current there might be.  The ulti-
mate cffeet of this would undoubtedly be the formation of a new bar
outside that too, at no distant period. "The immediate effect would, by
no means, certainly be favorable, and the new outlet would be liable
1o be closed up by heavy storms, (subject to breaking out agnin,) as Is
now frequently the case with small inlets on the coast of Florida. With

Part 1—36
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sity for any improvement at present. The bar at the mouth of the Rio
Grande is, as has becn already stated, of the same formation as the
others. It averages about four feet. When there, I found three and a
half feet, and was informed by the pilots that it is often still lower.
On one or two occasions there have been seven and a half feet after
violent storms ; but it almost at once resumed its usual depth. This
bar shifts even more than that at Brazos Santiago.

IIL.—The karbor of Corpus Christi.

The bay of Corpus Christi is the most open and unobstructed of any
on the coast of Texas. The depth of water varies from fourtcen feet
to seventeen and a half feet. The difficulty consists in entering it.
There are two entrances—one through Corpus Christi Pass, the other
through Corpus Christi bayou from Aranzas bay. It is the latter en-
trance that is used. Both are obstructed by extensive mud-flats.

The bar at Corpus Christi Pass is too shallow for vessels navigating
the Gulf, varying from five feet to six and a half feet. T'he pass is too
narrow to allow a vessel of any size to beat through it. The bar is
exceedingly broad and very rough. Having once passed the bar, there
is an abundance of water for about four miles, when the mud-flat sep-

- arating the pass fromn Corpus Christi bay is reached. Three feet six
inches, and more, can generally be carried over this flat.  This is deep
enough for all present and future purposes, unless the bar should un-
dergo an entire change for the better. With regard to the entrance
through Corpus Christi bayou, the case is different. In the bayou
itself there is no place less than seven feet, and generally from ten teet
to eleven fect. Both ends of the bayou are obstructed; that towards
Aranzas bay by a shell reef, on which there is three feet six inches at
very low water ; and that towards Corpus Christi bay by a very ex-
tensive mud-flat. The bayou itself is very winding. In the channei
over the mud-flat there is at least a depth of five feet, except between
the bayou and the Sister islands; at this place there is but a depth of
two feet sixinches for a short distance.  As there 1s always a strong cur-
rent running in one direction, or the opposite, through this bayou, any
channel made through the mud-flats and the veef would probably re-
main open for a long time.

In the communication from Corpus Christi to Aranzas, great diffi-
culty is now expcericnced from th se obstacles, and 1 recommend that
the channel be decpened to five feet. The excavation necessary to
give such a channcl, sixty feet wide, over the mud-flat, will be 15,000
cubic yards. To form a similar channcl over the shell reef, the exca-
vation will be 1,500 cubic yards.

IV.—Adranzus harbor.

It is through this pass that the trade between New Orleans and Cor-
pus Christi passcs. The depth of water on the bar varies from five 1o
eight fect: seven feet is as much as can be depended upon, and to
cross with that draught, vesscls huve often to waitt outside a number o
days. The channclis at present circuitous, and is at all Hmes viri-
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in that vicinity ; there is a still better one after passing Decrow’s Point,
between the middle ground and West shoal.

As these are good channels for anything that can cross the bar
leading to the anchorages off Powderhorn and Sand Point, I do not
consider any improvement necessary for this harbor.

Above the anchorages I have mentioned, the bay becomes obstructed
by numerous reefs and shoals. Attempts are now being made by a
private company to cut a channel through them to Lavaca. 1If the
object can be accomplished, it will be effected withont the aid of gov-
ernment. I do not see, in any event, that it is a case calling for the
expenditure of money on the part of the general government. The
ultimate point of deposite for freight must clearly be at least as low
down as Powderhorn; and the communication from the bar to that
point being at all times easy and safe, I do not consider it advisable to
attempt any change above. The cfforts now being made are merely
to subserve local interests, and are not called forth by the general in-
terests of the country; neither is it by any means clear that the end
in view will be satisfuctorily accomplished. T therefore recommend
that nothing be attempted for the improvement of this harbor.

As to the estimate, in my letter of January 13, for a channel through
the bar at the mouth of Saluria bayou, I do not recommend that it be
asked for at present, but will repeat it here, in order that the data
may be at hand should the improvement become necessary in future—
it will require one month’s work, or the sum of $500.

I have thus disposed of all the works committed to my charge, with
the exception of the San Antonio river. T shall give 10 Lieutenant
Stevens all the information I have collected in reference to it.

I will now give an estimate of the cost of the improvements
recommended. There is at present one of Carmichael and Osgood’s
dredges in operation in this bay. From what 1 have seen of its work-
ing, and the information I have reccived from other officers of the
corps, it seems admirably adapted to the purpose in view ; and I will
base my estimates on the supposition thut it will be employed.  T'here
is no necessity for the employment of scows to remove the exeavation
at any other point than the Corpus Christi mud-flats ; and at that place
the necessity will be obviated by doubling the propused widih of the
channel.  This will triple the expense of the excavation, but the addi-
tional expense will be less than the cost of the scows, leaving entircly
out of" consideration the cost of the men required to manage them. T
will then ¢riple the excavation before given as the amount required for
the Corpus Christi mud-flats. T find that 500 cubic yards per day can
be taken as the average work of one of these machines of the largest
class; and that a crew of six men is sufficient.

Estimate.

Excavator, complete, set up in working order in this bay. - 87,500
Cozt of dredging, $470 per month, thus :

1 captain and engineer. . . . .
1 assistaut and sinith
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position and form somewhat, as the stage of water in the river changes;
the channel through it always changes after a hard blow. Pilots are
obliged invariably to sound for the channel before taking a vessel over
after a strong wind.

Freshets prevail in the Brazos during six months of the year, giving
a current varying from three to six miles per hour. These rises occur
during the winter, when the wind is mostly off-shore, giving better
water on the bar than during the summer.

The bottom, one mile from the bar, is blue clay mingled with sand;
inside the bar is blue clay, mud, and sand, the deposite from the river.
The anchorage, so far as holding-ground is concerned, is good, both
inside and beyond the bar.

I see no way of improving permanently ; the constantly recurring
changes would soon restore everything to the present state.

The pilots propose harrowing or ploughing through the channel, but
this would require to be constantly kept up—one heavy blow of twenty-
four hours’ duration would neutralize the labor of weeks. The result
of the experiment at the mouth of the Mississippi, will give a fair test
of the success of such measures.

My opinion is against such an operation. The bar is formed at its
particular location, because the current at the bottom becomes too weak
to carry sand any further; then, if you loosen the sand by harrowing,
you only place it where it was the instant before it was deposited ; and
why will it go out now, when it did not before? The same cause is
acting as when the deposite took place, and the same results should
follow.  Alter other conditions, and there may be different results. By
producing the bed of the river to the summit of the bar by dyking, it
would be cut away immediately by the current, but a new bar would
form, perhaps worse than this one, perhaps better ; what its character
would be, is entirely conjectural.

It is therefore my opinion that the nature of the case, as presented
above, would prevent any improvement being of sufficicnt duration to
warrant the expense.

Respectfully submitted.

W. H. C. WHITING,
Licut. U. S. Enginecrs.
Brig. Gen. Jos. G. TorrEex,
Claef Engineer, Washington City.

APPENDIX A D.

Gavvesrox, April 27, 1858.

GexeravL: I have completed a reconnaissance of the Colorado from
Austin to its mouth.

It is a fine, rapid stream, susceptible of navigation, with a little im-
provement, to La Grange, for boats drawing from two feet to thirty
1_nch(:s, at almost all stages of water. Iy Gf?mg;c is distant 190 miles
from the mouth of the river.  The head of hiéh—wutcr navigation ig
Austin, 130 miles above La Grange. Between these two places the
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snag-boat at the sunken raft, and at the same time to have parties of
smart axemen engaged in culting up and preparing the floating raft,
clearing off the points of the river and the overhanging timber, and
otherwise making ready to take advantage of the rise to convey the
drift away. The floating raft does not present much difficulty; judi-
ciously managed, it often happens that roany hundred yards are dis-
lodged in a single day. Much depends on the practical skill of the
overseer. If the difficulties are not greater than have been heretofore
met, I am inclined to think that six months of zealous labors would be
sufficient to clear the raft. Certainty of course cannot be predicated
in the premises. The estimate for six months’ work, presented in a
previous letter, may be assumed as a basis, here given with slight
alteration.
One engineer, with assistant, carpenter, nine men, and

cook, at $570 per month, general and sub-overseer, clerk,

thirty laborers, cook, and subsistence for same, at $1,416

per month, will give for six months” work............. $11,916

Add for contingencles. « v ee e eur i it e e 4,000

Axes, tools, tackle, &c ..o oo e - 1,000

Purchase and repairs of Kate Ward snag-boat........... 5,500
Total ..o e

e “en- 22,416

It is possible that I have underrated the difficulties in the way of
clearing the raft and the expense of labor. 1 would like to make an
examination at lowest water, in order to arrive at greater accuracy.
As yet, I have not had an opportunity. The water during the present
reconnaissance has been at two feet above lowest water mark. 1 have
availed myself of the information and experience of Mr. Ward, and
employed him as an assistant for a few days in my examination of the
raft and its vicinity. His services have been indispensable tome.  The
amount of work accomplished by Mr. Ward, and the manner in which
the river has been cleared from Cane island to its mouth, 1s a suflicient
recommendation.  From his great experience, practical character, and
successful labor, I urge that he be employed as overseer and in charge
of the snag-boat. The Kate Ward was built by him. e is by trade
an engineer and steamboat builder ; and T recommend, as a first step
towards work, that, should the Colorado Navigation Company agree to
‘sell the steamer, he should immediately commence her repairs. It is
almost unnccessary to say that every year of delay naturally increases
the difficulty and expense of removing the raft. If the summer is
allowed to pass without labor, the season is entirely lost, for it is found
almost impossible to work to advantage during the winter and late in
the fall, on account of the cold.

Should the Colorado Company refuse their boat on the terms offered
in the circular addressed to the directors, (of which a copy is herewith
submitted,) it will be necessary to provide a snag-boat ut_hm:wwo. A
new onc should be built. Probably, for economy, Louisville would
be the best point to build at.

The cost of a snag-boat suitable to the Colorado, and brought out
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GavLvesToN, January 23, 1853.

Geveran: I have the honor to report upon the Trinity river, as
follows:

For the purposes of navigation this stream is practicable during the
time of high water for about 600 miles; during low water, at prescat,
for 100; passing through very rich cotton, wheat, corn, and sugar lands,
The season of high water is generally from about the first of Junuary
to the last ot June; the river, however, has been known to remain “up”
for 18 months. The transition from high to low water is mot, as In
most of the Texas rivers, sudden. The great length and depth of the
stream retain the waters for a long time. The chief obstacles are—the
overhanging timber; the snags which occur at various intervals; and
the bar at its mouth. Transportation up and down its course can be
improved very materially at no very great expense. Its importance to
this growing country will be considerable. The cotton crop alone on
the river, at present upwards of 20,000 bags, rapidly increascs every
year, owing to the immense immigration of planters, with their hands,
upon its rich lands.

I propose to state the difficultics bricfly, and in order.

Between White Rock shoals, a point distant 310 miles from the
mouth, and Magnolia, the head of high-water navigation, the chicf ob-
stacle is the overhanging timber, which, from the rapid current in high
rises, is very dangerous to boats; the difficulty oceurs, for the most
part, in the concave bends, and 1s found to interfere rather with the de-
scent than the ascent of the stream. The timber consists of cottonwood,
willow, and ash, and, in the course of the river, from 75 to 100 miles
only requires trimming; of course upon that side of the river alone upon
which the channel runs. This difficulty does not obtain below White
Rock shoals, nor is it calculated to interfere to any extent with low-
water navigation.

An estimate for its removal will be found appended.

There are numerous spags at various intervals to be found between
Liberty, 60 miles from the moeuth, and the head of navigation.  With
regard to this obstacle, I would state that at bigh stages of water it
presents but Litle difhiculty at most points, from the fact that the depth
of water 1s there so great that suags may readily be avoided.  In some
places, however, they require removal wholly or in part; and this im-
provement will casily extend the low-water navigation, for boats draw-
mg three feet, to Patrick, distant about 300 miles from the mouth. By
removal in part, I mean the simple raising of the snag on end, cutting
it offy letting the lower part sink; an operation of no great difficulty. 1
have carcfully examined about 600 miles of the river at a most favora-
ble time for observing the obstacles in the way of the up-river naviga-
tion. The estimates for removal of Sungs and overhanging timber are
included in a general estimate for ixnpmﬂqncnt of the Trinity fromn its
bar to the head of stcamboat navigation.

The river empties into Galveston bay by three main passes, {orming
a delta about two miles in length. There are also six other mouths,
which are very sall, and througl which but little water flows, exeept
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mencing at the point marked A and A’ on the sketch, I would build two
parallel lines of 4-inch sheet piling, securely braced, 60 feet apart, and
700 yards in length. The object of these is to form a revetment or
defence for the improved channel-way. 1 would then apply the dredge,
and deepen this way to 5 feet—an ample amount of water for the pur-
poses of the river navigation. The structure should not be connected
with the main land at all, and should interfere as little as possible with
the discharge of'the floods. It should be carried to a height of but 2/ 6”
above low-water mark. It is thought that, while it is probably as
economical a device as can be applied, it will aflord the greatest per-
manent depth and protection to the channcl-way. The continued pas-
sage of boats through the pass contributes materially to keep it free
from silting up; the worm does not affect it ; it is exposed to no action
of storms, and requires no great strength, while, at the same time, it
offers little or no impediment to the discharge of drift and alluvions
from the river. Its course is very nearly comncident with the present
channel-way.
The following estimate is presented as a bagis of appropriation:

For improving the bar of T'rinity river : *

Carmichael & Osgood’s excavator . ................. $6,200
S COW S .« e e e e e e e 1,200
One month’s dredging ... ... ... o i il 1,092
Job boat...... ol m e e e 1,000
Repairs, workmanship, &c ... ..o oo iLoo. 2,000
OBCE . e e e e e e e e e e 1,200
84,000 feet 4-inch plank, at $22 per M.. ... ... ... ... 1,848
400 piles, at $1 per pile. . ...l 400
4,000 feet of G-inch plank, at $22 per M ... ......... 88
Steam pile-drivers .. ... .. L.l 2,500
Contingencies v v et r i e e caee e 1,200
18,728
For improving Trinity river, as follows :

20 hands, at$1perday. .$20 00 ) 6 months’ low- 1
Overseers. .o oceeeoan. 6 00 | water work,at
Engineer ... ... ...... 300 | $54% per day,
Assistant .« - - ..o oae .. 200 | saylsOdys.$9,810
Carpgnter ... ... ..... 2 50 | Add § forolhce,
Coorll ............... 100 { tools, repairs, 13,080
6 hands, at$1........ 600 [ contingencies,
Pilot ..o ... 300 &coonno....3,270
Steam. - oo ceaaa. 3 00 —_—
Subsistence . .% . ... ... 8 00 | 13,080

Total estimate for Trinity river and bar ........--- 31,808

It is to be remarked that this estimate implics that a snag-boat is
already purchased for this coast, otherwise the amount should be in-
creased by $10,000. . ) _

I remark, again, the improvement of the upper river 1s entirely
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