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An examination of this stream was made several years ago by Mr. A.
H. Blaisdell, assistant engineer, under the direction of Lieut. Col. W. I,
Raynolds, Corps of Engineers, the report upon which will be found in
that of the Chief of Engineers for 1872, page 386, et seq. From these
reports it will be seen that the obstructions to the safe navigation of the
stream consist of snags and overhanging trees, and also a series of shoals,
these latter being more numerous in the upper part of the river above
Perryville. These shoals are of varying width, from 25 to 100 feet, and
the depth over them at low-water varies from 1 inch to 2 feet. There 1S
not sufficient water, therefore, to justify any attempt to improve the navi-
gability of the river over these shoals at the lowest stage. When there
is a moderate stage of water in the Arkansas, the back-water causes
quite good navigation in the Fourche La Fevé, Under these circum-
stances it only seems advisable to attempt the removal of the snags and
like obstructions from the stream. For this purpose Mr. Harrison esti-
mates that it will require the sum of $23,034.50.

If this improvement be made, it will, no doubt, be of great benefit to
that section of the country which has to depend upon the river to trans-
port its products to market.

Very respectfully, your obedient servant,
W. H. H. BENYAURD,
Captain of Engineers.
Brig. Gen. A. A. HUMPHREYS,
Clief of Engineers, U. S. A.

REPORT OF MR. ZEPH HARRISON, ASSISTANT ENGINEER.

MgeyrHis, TENN., January 6, 1879.

Srr: I have the honor to present herewith my report on the recent examination of
Fourche La Fevé River, Arkansas. ;

The Fourche La Fevé River takesits rise in the extreme westerly part of the State of
Arkansas. The general conrse of its flow is in an easterly direction, emptying into the
Arleansas River about 40 miles above Little Rock. ; £

In n(-(zurdu'.m‘r- with your instructions, I left Memphis on the 9th of December and
procvcdvd to Little Rock. Here Ihired two men, laid inthe necessary stores for camp-
ing ouf, and then started np the Arkansas River on the Aunt Sallie “a small steamer
which Capt. Harvey Lewis kindly loaned ns. At the mouth of the i“mu‘v]u- La Fevé
our party obtained a large, licht-running skiff and rowed up to Perryville, 40 miles.

Having learned that the distance overland from this place to Snyder’s Landing was
only one-quarter of that by water, I secured a team and h‘:msp(rrl‘v:f our boat and eifects
to that point, 10 miles by land, 45 by water, from Perryville, and made the forks of the
river, some 6 miles above, the initial point of my reconnaissance. :

g We then grml_uﬂlly descended the river, t:1kin';ﬂr the sinnosities of the stream, sound-
ings, number of SNags, &e. A‘t- the outstart the weather resembled the s‘]n'iu-r‘ _~.;-:|-m.1
the water was entirely open all the way to the month, and there was every 1‘){:)s:p<-.:i of
pushing on our work withont delays of any kind, but the sky suddenly i-jnli1:1s111 over
the weather grew colder, and we saw nothine but cold rain, snow, sleet, and ice In
the 1c:llg1ﬁ$1‘l_*1t-lw~' of ice that we encountered, one man, in the bow of E]w hoat was
constantly engaged in breaking the ice, which was from one to 4 inches in thickness
and making a channel for the boat. The oars could not be used ol \1]‘
and very slow progress was made. st byl dpRe e £
- Nene T il hers was s open water bt e generaly rouned, . wor

L wade and | the boat over. The river at low-water has a uniform width
of from 100 to 125 feet, and an average depth of 10 feet. The shoals have fr ine
9 feet of water over them, generally al e SR S thonlnARyo e L

e goi, e y about 2 inchesin extreme low-water. The bottom
of the river is mud overlying clay ; the shoals have a bowlder or orav 17 over
solid rock, which contains a small amount of iron ‘.\ 1i 'r t'l ‘}n o )
chief obstruetions, and which are more numer s it 1h e hh(m]ﬂ' ity ﬂl'(‘
{:‘i\'i*n TR ’ - erous 1n the upper part of the river, 18

The river has a fall from the forks to Perryville, a distance of 45 miles, of 30 feet, or
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8 '1I1w1w.~a to the mile. The next 40 miles, to the mouth of the stream, has a fall of only
5 feet, or 1} inches to the mile, I know this from the high-water marks of the back-
water from the Arkansas River. ’ i
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The river has a high, steep, non-caving bank on one side, and a gentle declivity on
the other nearly the whole distance. Near Rock Creek there is a bluff about 150 feet
high, extending nearly a mile along the south bank of the river. The May Mountains,
Pine Point Mountains, and the Moceasin Bluffs border the river below Perryville.

The bottom-lands are very extensive on both sides of the river, and where culfi-
vated are proven to be very rich, yielding as high as seventy-five bushels of corn to
the acre with very primitive culture; they are subject to the annual overflows, being
covered in some places to a depth of Afteen foot headwater or backwater from the
Arkansas River.

The valley of the Fourche La Fevéis one of the most extensive in the State. It
reaches to the Choctaw Nation, and the stream throughout its entire length is thickly
wooded with a very superior growth of hickory, oak, black walnut, ash, cypress,
sycamore, gum, beech, holly, birch, box-elder, pecan, and other woods of great com-
mereial value. The adjacent ridges lilewise abound in a thick growth of yellow pine.
The valley varies in width from one to eight miles; the soil is rich; eotton of the
better gl‘:ides is produced, and wheat, corn, and other cereals can be 1‘:11.;0(1 in abun-
dance. For all these products there is no adequate ontlet except 1:}11‘{}1Lgh the p_l'opuscd
navigability of the river in question. Af present, the farmers of this region, in order
to reach a market atb all, are compelled to cross the Petit Jean and Magazine Mount-
ains, whieh lu-;wricall_\-'opurm’:e as a barrier against _thu full (_le\'el?pment of the
country. Notwithstanding all these difficulties, about 5,000,000 feet of lumber, 1,000
bales of cotton, and a lai:;zf: quanity of grain, j’u_rs, poultry, tz_lllow, bccswax,‘:}nd
other articles have been taken this season from the valley of the Fouche la Féve.
There are likewise mines of lead, irom, and other metals in the }'u]le)‘ that could be
profitably worked if this improvement ghould be made. ;

Perryville is the only town on this river; it has a population of about four hundred
and does a flonrishing local business. .

My estimate of the cost of the proposed improvement of the Fouche la Féve River,
from its junction with the Arlcansas River to Snyder’s Landing, a distance of 85 miles,
embraces the removal of 3,410 snags from the bed of the river; the clearing of the
timber from the banks to & width of 30 feet on each side, amounting to 618.13 acres;
and rock excavation at the Alford and May Shoals, 200 cubic yards.

As no snaghoat of the usnal dimensions can aseend this stream, it will be necessary
to construct a flathoat, fitted with crane and steam-power, and provided with the
regular outfit of tools and rigging for }n‘llhng out the snags au_d cutm'ug_trees. _“”Ff
can be built at the head of the proposc-tl improvement, a8 there is a saw-mill and other
facilities already there.
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The monthly expenditures for running such a boat would be—

Engineer in charge : $150 00
Wain e v iRt o o i R SR S e R e e e e 100 00
Twenty laborers, at $40 per month. ..o coocioomoor comee e enme e 800 00
Cook and assistant ; 60 00
Subsistence of 24 men, at 50 cents Per day ... cocees cammimames coansaama s 360 00

J T Gl S e B e s I A L E R Tl e . IR

ESTIMATED COST OF PROPOSED IMPROVEMENT OF FOURCHE LA FEVE RIVER FROM SNY-
DER’S LANDING TO MOUTH OF RIVER.

BT L S e A ol ol s e Uil i SRR e 0 S P B T RS e T A SB,OOO 00
Flatboat-Tor quarbters, &  c.ice oo oueol ol it eravait e ven s ae s maes .3100 00
Rigging and tools, $400; 25 per cent, for repairs.... ... ...oooccemianon .. aQD 00
Removing snags and cutting trees, nine months’ work, at $1,470-.... ...... 13,230 00
Rock excavation, 200 cubic yards, at $2.50. .. o oce oo oo oeoaaool 500 00

20, 030 00
Confingneies, 155per et . oo coidill i sons sl Ui Sa L ThL U 3, 00460

3 e e L R e e e e 1 )

Total length of stream to be improved so as to make it navigable about six months
in the year, 85 miles.
Very respectfully submitted.

ZEPH HARRISON,
Civil Engineer.
Maj. W. H. H. BENYAURD,
Corps of Engineers, U. 8. A,

L 1s.

IMPROVEMENT OF THE MISSISSIPPI RIVER AND HARBOR AT VICKSBURG,
. MISSISSIPPIL

The Board of Engineers convened fio consider the subject of the above
improvement recommended that the first step in the work should be
towards the protection of the Delta Point, with a view of stopping the
caving of the bank and keeping the main channel of the river from re-
ceding farther from the city.

To this end preparations were made in July last to carry on the work,
but betore the actual commencement the yellow fever made its appear-
ance in Vicksburg, and as the force, though located at Delta Landing,
had communication with that city, the local authorities of Madison
Parish caused the foree to be withdrawn, and accordingly work was
suspended until the abatement of the fever. :

Operations were again resumed in November, and it was hoped that
a sufficient amount of work would be accomplished to fully test the effi-
cacy of the willow-mattress plan to the protection of the bank. Great
difficulty was experienced from the outset. Tirst, the weather turned
very cold, and running ice greatly interfered with the work, and after-
wards a rising river brought down quantities of drift, which proved some
obstacle to the prosecution of the work. Seeing no prospect of continu-
ing with any success until low-water should ocecur, I gave orders to
suspend work for the season. v

On May 25, 1879, the water having fallen sufficiently to admit of some
work being done, preparations were again made to confinue the im-
provement, which is now in course of execution and will be carried on
to the extent of the available funds appropriated. For the details of
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the construction, &c., I refer to the report of Mr.T.G.Dabney, assistant
engineer, appended. :

Sinee the recommendation of the Board of Engineers was made, great
changes have taken place in the vicinity of Vieksburg. The channel
has receded some 1,600 feet farther from the city, and the general filling
up in the inner harbor amounts to an average of about 15 feet. During
the last season alone the Delta Point has receded some 600 Teet, and a
filling up of the harbor has taken place of from 5 to 6 feet. The caving
of the flats below the town has also continued. A reference to the map
herewith will readily show the extent of these changes.

The time which has unavoidably elapsed and the changes which have
been made will necessarily produce a modification of the second and
third plans recommended by the Board of Engineers for the inner har-
bor; for the present, work will be confined to the attempt to hold the
Delta Point. The success attending the execution of the same charae-
ter of work at Memphis gives reasonable grounds for suecces at Delta.

As regards the inner harbor, I do not see that anything can be done
there at present within reasonable limits of expenses to keep that harbor
open from below. The upper channel, leading around to the upper part
of town, is at present the only available channel at low-water.

The former appropriations for this work are as follows:

By act approved June 18, 1878........ Si msenae i S e S BBELI0D
By act approved March 3, 1879...... ......... e b A e s L 50, 000

COMMERCIAL STATISTICS.

During the year ending September 1, 1878, 175,387 bales of cotton
were received and shipped, of which 30,016 were shipped by rail and the
balance by river. To this should be added a proportionate amount of
general merchandise.

The Vicksburg, Shreveport and Texas Railroad brought to Delta dur-
ing the same year about 35,000 bales of cotton, and all return freight and
merchandise for that part of Louisiana passes throngh Vicksburg Harbor.

All the steamboats passing to and from New Orleans to points farther
north land at this place, and are more or less affected by the improve-
ment of the harbor.

For port of entry and amount of revenue collected, see Report on Re-
moving Obstructions, &e., from Red River, Louisiana.

Money statement.
July 1, 1878, amount available - $34, 000 u‘ﬂ
Amount appropriated by act approved March 3, 1879......... 50,000 00 sbistoling
July 1, 1879, amount expended during fiscal year 38,241 75

; ilal 05 758 95
July 1, 1879, amonnt available...ococooeeeccen i e ceen e 95,758 25

Amount (estimated) required for completion of existing project ; .-.. 120,000 00
Amonnt that can be profitably exp(-ndml in fiscal year ending June 30, 1831. 60, 000 00

—

REPORT OF MR. THOMAS G. DABNEY, ASSISTANT ENGINEER.

VicksBURG, Miss., June 30, 1879,
Major: I have the honor to submit the ‘fnl]m\‘ixlg report in connection with the
work of improving the harbor of Vicksburg for the fiscal year just (‘nll«:il. j
The operations now in progress to arrest the caving aléng the upper side of the Delta
peninsula is the only part of the general plan for reclaiming this harbor which has
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as yet received particular attention, being the only part of the work provided for by

an appropriation. ; -

dn’f}iii \vfnrk consists of a revetment of willow mattr -‘pph‘g(‘i to the caving bank

from a point about 2,200 feet below the head of © Gra ; : “IJP.USlE‘-’;lﬂ‘“’- {)‘?:-‘-'1_1 of

1, La., down to the point of the peninsula known as llelf_:_'. L 11‘1)1, Lo of

\pplication is to arrest the caving of this bank, w hich has een going on

nee the “ eut-ofi” occurred in April, 1876, and primarily to prevent the far-

n of the channel of the river from the harbor of Vieksin :

an had in vie | rec he Board of Engineers, of which Gen-

H. Simpson was it OIS L this subje (_‘Ull!'{’liil_llan}dlO'{]..l()I:

s fter the revetment o 1 be aceomplished, with the object of

excluding the inflow of mud and sand by which the harbor has been shoaled up, and
exeava sufficient depth in the new deposit for 1 Se8

1s to be accomplished by a system of * bar and a dredge-boat.

The time which has 1111:1\'1.-5&;:‘:;‘1‘\' elapsed without any co 5‘1(‘1:’::]':}1)}0 progress being
made in the first part of this work since the recommendations of the board above re-
ferred to were made has very materially inereased the cost which would be necessary
to perform the second part, to wit, the bar dikes and dredging. During this time the
channel has receded abont 1,600 feet further from the town, and the additional filling
in the harbor amounts to a general average of more than 15 feet. : ’

While it is true that the additional deposit would diminish the height of the dike
strocture, yet its length wonld be proportionately increased, and the additional amount
of dredging made necessary is very considerable. At present about ome-half of the
area of the old chanuel in front of the town has reached an elevation of 20 feet above
low-water, a portion being: 21 feet above, and the lowest point being 10 feet above,

The filling threughout the harbor during the past season amounts toa general aver-
age of between 5 and 6 feet. Delta Point has caved off a distance of 600 feet to this
date during the past year. :

As stated above, the primary object of revetting the caving banlk along the Delta
peninsula had reference fo the subsequent work in the harbor contemplated. But
there are also other and very important ends to be gained by securing this bank
against the erosive action of the current, which intimately affect the commercial in-
terests of Vicksburg, as well as grave evils to be removed and prevented which threaten,
and indeed now oppress, these interests. The steamboat and railroad, and in fact all
other commercial interests in the town, notably the sawmills, are now at great loss
in view of the uncertainty in which the location of the future landing is involved.

The most important steamboat line, the Saint Lonis and Vickshurg Anchor Line,
has a large and costly elevator building, the usefulness of which is destroyed during
a considerable part of the year, and its period of nsefulness is being rapidly diminished
from year to year, as the shoaling of the harbor increases,

It cannot be determined when 1t will be safe to erect another building; hence this
line is subjected to great loss and inconvenience during the low-water season.

The wharf-boat, where all the general steamboat business is transacted, was com-
pelled to abandon its usual position in front of the town more than a month ago, It
has been shifting from one point to another, constructing new landings at muech ex-
pense and great inconvenience, there being no place at present where a permanent
location can be made. The Vicksburg and Meridian Railroad is suffering from the
same cause. Much of its eity track is rendered useless during part of the year, and it
can only approach a landing with the certainty of having to take up and relocate the
track. The 3 sawmills, wliich do a very large business, and the large cotton compress
are in the same predicament. They all either now are or soon will be without water
in their fronts at low=water, and it cannot be determined where to relocate them.
And so it is that every inferest depending upon or pertaining to the river traffic is in

+a condition of suspense and uncertainty, which entails vast inconvenience, trouble,
and loss on the business community.

While it may be held as certain that this evil will in time cure itself by the cessa-
tion of the caving by natural processes, yet the period is extremely indefinite. If is
only certain that some years must ela before the caving would cease nunaided by
artificial applieation, during which time these interests must continue to suffer, prob-
ably in an increasing ratio, and all city property to depreciate in value. And even
after the caving should apparently have come to an end, there wounld still be a reason-
able feeling of insecurity, since the Mississippi River is so capricious in these matters,
lest the caving should recommence to the still further destruction of property valunes
by throwing the landing further down. It is moreover a matter of importance that
the future landing should be fixed as short a distance below town as practicable,
which depends directly upon fixing the position of Delta Point as early as possible.

There is another consideration to be noticed in this connection of even greater im-
portance to the town of Vicksburg. The Vicksburg, Shreveport and Texas Railroad,
W_lnch now terminates at Delta, and is operated as far Monroe, on the Ouachita
River, has for some years past been involved in a state of litigation. This has been
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rﬁ}m]i“:— settled by the United States Supreme Court, and the road ordered to be sold.
lln]-llrcti;_lliﬁl‘-[lji;ﬂ I:ﬁg“;g(ljdﬁtlﬁvhave formed a strong company with the intention of purchas

Iy ad, W perfecting arrangements for its early completion to Shreve-
port, Louisiana, where it will connect with the railroad system of Texas which will
ab ill}reﬁﬂ}’ day extend west to the Pacific Ocean. There is already eastern connec-
;111(1)111101'{-[;1121311]§$ tgf eﬂ‘la]&?ént:nﬁuﬁhe Atlantic snia!_}l?m'd. This will then become a very
corresponding importance, being practie of crossing o the Mississippi River, one of
e 3‘3? }Il ance, ‘e_m,_,_ pra.‘Ltll(.all!\ on the transcontinental line of railroad,
along the 32d para el. Thave been informed among the engineers who will probably
g‘(mtll)({lltﬂ-ﬂl; 15)u:1_t30u (it ﬂlfS c.l‘osgng,.x\'l;;at appears to be s_:}ﬁmim}rly obvious, that if
he Delta Point is made seoure against the destructive action of the river, there will
be located the }grmlr1lls of th:{t road, and a Jline of ferry will convey the trains directly
across to the ¥ icksburg landing ; but that, in the present condition of instability
T_njhu:h characterizes the ]"ulut,.ﬁley will find it necessary to seek a more secure CrOss-
nl_;,ryg.]sn\vhere, and no other point could be suggested as at all eligible within 10 miles
of | ll:‘-}ishlll‘g, bcl?}‘-‘. im}u which connection would bemade eastward without approach-
ing Vicksburg. The disastrous effects of such arrangements to Vicksburg need not
be commented on. Y 4

It is greatly to be deplored that the yvellow-feve
stroyed the season for the purposes in view,
ground in connection with this work, but also
of money with small refurns.

It is true that much of this expenditure was for property, buildings and strue-

tures necessary to the work d.l]l_l which are still serviceable. It is, however, also
true that a good deal was spent in futile efforts to reclaim at least part of the season
after the epidemic ceased, against obstacles too great to be snccesstully encountered,
such ("f which, however, as 1t arose appeared to be temporary in its nature, and I was
therefore encouraged to persevere, appreciating the great importance of accomplish-
ing something, if possible, before the approaching season of caving arrived. More-
over, the experience gained at that time is of great value now, such experience being
rendered necessary from the novel character of the worlk, my want of previous acquaint-
ance with its mode of operation, and the peculiar features of difficulty which pre-
sent themselves in this particular field. ;
L was placed by you in charge of this work in July, 1878, I began at once making
the necessary preliminary investigations, and in August set to work a force of men
grading a portion of the bank above the caving locality for the erection of “ways?
upon which to construct willow mattresses, and to building quarters for the men.
About the middle of August the alarm of yellow fever spread abroad and rigid sani-
tary measures were adopfed by communities. On the 27th of August I wasrequired by
the local authori to withdraw my workmen from that locality, they .‘I|l§l1'i']ll.‘-ll(“l’]}_‘;
the introduction of yellow fever from that source, and I received an intimation that
unless I did so at once force would be resorted to to compel my withdrawal. I ac-
cordingly withdrew, secured the property which I had accumulated, and discontinned
for the time being all efforts to prosecute the work.

When the epidemic had almnost subsided, about the 10th of November, I resnmed

work ; had buildings erected to quarter the men, &ec., graded a portion of the bank,
and constructed a set of madttress *“ ways” thereon, procured boats for the transporta-
tion of willows, and other purposes, and chartered the light-draught steamboat Yellow-
stone for towing. :
When the ‘“ways” were nearly completed a sudden rise in the river partially de-
stroyed them by washing away the newly-graded surface of the bank. I was thereby
admonished that the ways in that position were very insecure, but was relieved of
this perplexity by the ingenuity of Capt. J. H. Guuning, superintendent of the
mattress work, who suggested the construction of floating v This was accord-
ingly done, under his supervision. Two long coal-hoats were procured, each being
165 feet long. These were cut down nearly to the gnonels, placed alongside of each
other and securely bolted together with 1-inch bolts through the gunnels. Upon this
foundation was erected a set of *ways,” composed generally of 4 by 6 eypress lnmber,
the skids or runs being capped with 4 by 4 heart pine, the cypress being too soft to
withstand the wear, These * runs” were placed parallel to each other, about 6 feet
apart, extending across the two boats transverse to their length, supported by posts
sot 3 to 4 feet apart and well braced. The upper ends of the “runs” are elevated 8
feet above the gunnel, the lower ends resting on the outside gunnel. (See sketch pre-
viously forwarded.) This gives an inclination of 8 in 50, which experience has shown
to be too slight, as the difficulty of starting the mattress off is too great. Another
set made subsequently has an inclination of 10 in 50, which gives better results, The
“runs” also rest 6 inches above the outside gunnel and extend 6 feet beyond, so that
the ends touch the water when loaded with a mattress, which can then be slided off
without any jar. I have found it expedient to slrvnglfn'-u ﬂu_‘sc outer L'llil-‘i‘ by bolt-
ing on a 4 by 6 stringer on the under side to prevent their being broken off by con-
tact with boats, &c. These “ways” will accommodate a mattress 175 by 50 feet.

62 B s

ver epidemic of last year practically de-
This entailed not only the loss of much
the expenditure of a considerable sum




978 REPORT OF THE CHIEF OF ENGINEERS.

The mode of constructing adopted for the mattresses is this: Jongitudinal )stl.fmgers
are laid on the ‘“ways?” 8 feet apart, composed of willow or cotfommod poks e.plhced
together, the maximum size being 5 to 6 inches at the butts. Upon t_l.re&ena're %raced
transversely, 8 feet apart, other poles, somewhat smaller, with occasionally a larger
sized one. At theintersections are inserted pins of swamp hickory 1% and 1inch diam-
ter and 3 feet long. The willow brush is then laid on in four or five layers transverse
to each other to a thickness of two feet. The upper ends of the pins are received info
poles placed transverse to the length of the mattress, the 1011g1t_u(lma-l ones being dis-
pensed with on top. Additional strength is given by wiring with number 1? wire at
the intersections of the poles, the wire passing through the mattress and secured to the
top and bottom frames. The pins are made without heads, being driven through a
steel plate, having orifices of proper size. They are secured by wedging and nailing,
The mattress whenready for sinking is moored in its position alongside a flat composed
of the bottom of a long coal-beat, floored over, from which sfone is distributed overits
surface. This operation is assisted by using several small stone flats, 30 by 12 feet,
which are moved from place to place around the matiress. The mattress is securely
anchored to points above by long lines attached by trip-foggles, by which they can be
reloased after it has been sunk. The mattresses are so arranged that when sunk the
shore end rests on the bottom about low-water mark, while the otherextends out-

rards down the slope so as to cover the sand strata underlying Thg bank. ¥

Having completed preparations for work, the first mattress, 50 by 150 feet, was
made and launched on the last day of December, 1878. It was successfully sunk at a
point above the actual caving. Two others were made and sunk during ﬂ_uznc_\;t- three
days just below the first. These were not in a position to test their efficacy, as the
bank was not expected to cave at that place, but they were intended to secure well
the npper end of the work., At this juncture there came on a very severe freeze, the
river being also filled with floating ice, and it became necessary tosuspend operations.
About the middle of January, or a little later, the river having become clear of ice,
work was resumed. In the mean time, finding the steamer Yellowstone then in my
employment, very expensive, I dismissed her and chartered the tug Belle Darlington,
in New Orleans.

At this time the river began to rise, and attained a height of 35} feef on the gange,
and furthermore was filled with an extraordinary quantity of drift-wood, which greatly
incommoded my work. I wasimpressed with the belief, however, that in the absence
of the drift-wood I could operate suceessfully with that stage of water, having sunk
the first mattress with 28} feet on the gauge, and I was exceedingly reluctant fo give
up the season without testing the matter.

Two more mattresses were made and launched, and preparations made for sinking
them, when they were unfortunately both lost by the awkward handling of the tug,
which became involved with the Delta wharf-boat, and could not release herself until
the mattresses were carried below Delta Point., All efforts to tow back one of them
proved unavailing. After this the mattresses were secured by lines to the bank before
being lannched. I should have stated that one of the mattresses lost was tied up to
the bank and broke away by an accumulation of drift-wood while the tug was engaged
with the other. A sixth mattress was launched and placed in position for sinking, a
favorable wind having blown the drift-wood off shore. The position selected for this
mattress was a point where a strong current impinged directly upon the bank, my
object being to fully test the feasibility of carrying on the work successfully with that
stage of water, and I also deemed that this point needed protection more than any
other. Before getting this one down, a Inll in the wind brought the drift-wood back
upon it, and the sinking was a failure.

An attempt was made to sink a seventh at the same point, with only partial success,
40 to 50 feet of the outer end breaking off and going away. At this juncture, January
31, seeing that I was spending money with small chances of henefit, I caused the work
to be entirely suspended, retaining only men eneugh to take care of the property.

About May 25, ﬂw_ river having fallen to a low stage, preparations were agfliu set
on foot for a resumption of the work. In order to have facilities for pushing the work
with rapidity, a second set of ways ¥ was constructed, and 6 large coal-hoats procured
for the conveyance of willows. These have been overhauled, repaired, and calked,
as well as the boats in use last season, which have suffered some in the mean time.

Within a few days :|r)1zist- a force has been set to work getting willows, and another
mfkaiug mattl'essei, The number of men is as yet small, there being 40 men at the
willow camp and 30 at the mattress works. One matiress, 50 by 175 feet, has been
constructed :m_d 1511111(3110(1, and :11}nt1101' is on the “ways.” It is deemed advisable to
let them remain in the water a few days before sinking in order
which will diminish the weight of ballast required to sink them.
will be increased as speedily as possible, when the work is ex
rapidly, unless interritpted by high water.

Much was gained by last season’s experience,

0 accumulate silf,
: :

The working force
pected to go forward

; e, both in eonstructing and handling
the mattresses, and I have strong hopes that with a favorable season the entire extent
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gﬁ the eaving bank will be covered and secured against the further encroachment of
e Tiver.

I submit herewith a map showing present eonditiont of harbor and the changes that
have occurred during the past year.

Upon reading the report of Maj. Chas. R. Suter, Corps of Engineers, for the fiscal
yearending June 30, 1878, published in the report of the Chief of Engineers, 1878, re-
garding the improvement of the Missouri River at Nebraska City (Appendix M, pp. 653,
et. seq.), I am F.m]{irmed in the belief that it would be wise and ‘judicions, if the appro-
priation shall justify it, to apply the same process there deseribed by Mr. Max Boeh-
mer, assistant engineer, to wit, the  Brownlow Weed ” brush dike, as an anxiliary to
the mattress application; the dike to he located above the upper end of the revet-
ment with a view to covering the bank below as far down as possible, and also with
the hope of developing successfully an aggressive policy towards the current of the
Tiver.

_Major Suter appears to have been eminently successful in his efforts in that direc-
tion, under conditions not entirely dissimilar to those prevailing here.
I have the honor to be, very respectfully, your obedient servant,
TaoMas G. DABNEY,
Assistant Engineer.

Maj. W. H. H. BENYAURD, ;

Corps of Engineers, U. S. 4.

L 16.

IMPROVEMENT OF THE MISSISSIPPI RIVER AND HARBOR AT MEMPHIS,
TENNESSEE,

The work as inaungurated has for its object the protection and mainte-
nance of the harbor of Memphis, and the protection of the landing along
the city front from erosion by the Mississippi River.

The plan adopted for the purpose consists in applying to the caving
bank a protection of brush in the form of mattresses loaded with stone,
extending from a short distance above low-water out to the greatest
depth. As the depth of water along the front varies from 55 to 75 feet,
the length of the protection extending out into the stream varies from
150 to 200 feet.

Active operations were commenced in July last upon the protection
of the bank below the mouth of Wolf River. We had proceeded with
the work but a short distance when the yellow fever broke ont, which
caused a suspension of work until cool weather. Work was again com-
menced, but high-water and ice interfered and we had to suspend for
the season. In May, 1879, we again resumed and at present the work
is in course of execution.

Up to the end of the present year about 700 feet of bank protection
had been applied. So far it has been successful in attaining the object
in view. 1t withstood sucecessfully the flood of last winter, and while
the bank above and below caved very badly, where the mattress protec-
tion was adopted not a foot eaved in. :

During the coming season it is proposed to continue the work upon
the bank protection, and if nothing interferes I hope to have the work
extended so as to cover half the city front, and the utility of the plan
fully demonstrated. -

For the details of the operations I refer to the report of Mr. Joseph
Burney, assistant engineer, herewith.

COMMERCIAL STATISTICS.
Merchandise and produce sold for twelve months ending Sepie nber 1, 1878,

£70,000,000. Of this amount §22,000,000 was cotton, home produce and home manufac-
ture, $3,500,000.




980 REPORT OF THE CHIEF OF ENGINEERS.

About 70,000 bales of cotfon were shipped by river to Liverpool, England, and
70,000 bales sent North on steamboats, 400,000 bales of cotton were regen-ed.

Number of steamboats landing+at Memphis during twelve months, 2,500.

The collections at custom-house in Memphis, Tenn., during the year ending June
30, 1379, are as follows:
lelt.ies on imports S 383 29
Hospital dues (marine) 2, 183 82
Steamboat inspection .. .. c.oe.omoceeocaasiaooilaas 1,0{-3 35
Licenses to engineers, Pilots, &C.cuvueevcocavecccimmeeiocancaenen 2,955 00

T e U e e e i e e e A R

The former appropriations are as follows:
By act approved June 18, 1878 - ... oot e e aaa Sjig, 000
By act approved March 3, 1879.... 37, 000
Money statement. ‘
July 1, 1878, amount available siiceeeeaieeaes $4§: 000 00
Amount appropriated by act approved March 3, 1879 37,000 00 .
_ $83, 000 00
July 1, 1879, amount expended during fiscal year 36,174 61

July 1,1879; amount, available. ... oo iceisecroasaeaaavonistiina oo 46,825,839

Amount (estimated) required for completion of existing project.--........ 87,000 00
Amount that can be profitably expended in fiscal year ending June 30, 1381. 30,000 00

REPORT OF MR. JOSEPH BURNEY, ASSISTANT ENGINEER.

UNITED STATES ENGINEER OFFICE,
Memphis, Tenn., June 30, 1879,

Major: I have the honor to submit the following report of operations in connection
with the improvement of the Mississippi River and Harbor at Memphis, Tenn.

In July, 1578, I received your instructions to take charge of the work, and active
operations commenced July 15, 1378, A location for the ways for construction of mat-
tresses, workshops, &e., was chosen at the mouth of Wolf River, being nearly in the
center of river front to be protected. Matitress ways 200 feet long by 75 feet wide were
constructed as follows: the bank was cuf to an angle of 40 degrees and stringers 6 by
4 inches with rounded tops were placed 5 feet apart down the bank; these were sup-
ported by posts 6 by 4 feet, placed 5 feet apart and sunk into the ground 4 feet. The
stringers were secured by 4-inch drift-bolts driven into the posts.

A tool-house, warehouse, and open shed were erected for the workmen, and about
1% acres of ground fenced in with a picket fence.

The necessary tugboats, flathoats, and barges were hired and purchased, and the
stone was obtained from Messrs. J. & H. Loudon, & Co., of Memphis, delivered on
barges, at the works, for $2.45 per cubic yard. :

A willow-brush party of 50 men was organized and sent 30 miles up the river to ob-
tain brush and poles, and a working force of about 75 men was engaged at the works
on Wolf River,

The first mattress, 125 by 50 by 3 feet, was constructed and launched August8, 15878,
and the second one August 15.  About this time the yellow fever began to spread in
Memphis. and a regular stampede occurred. Out of the 75 men employed only 5 re-
ported for duty on the 16th of August, when you ordered the work to be suspended.
The brush party was called in, and after sinking the two mattresses and placing all
the property in good order properly secured, the workmen were dischareed. It Twas
difficult to obtain a responsible watchman, the works being situated in ?-he most un-
healthy part of the city. Mr. Smith, foreman of the brush party, volunteered his
services, and I am pleased to state that he survived the foever and kept the property
in good order,

The \\_'nrk was n;_:n_in commenced November 7, 1878, when I made inquiries as to the
deaths from yellow fever among our workmen, and found that out of 125 men 42 had
Lli].l’:ll. and in one family employed by us, of father and four sons, only one son remained
anjve,

Wf__\rk was f-onTimlO(‘lrin building and sinking mattresses, but was much interrupted
by high water and drift logs, and on the 21st of December we we

: g re compelled to sus-
pend operations until December 30, when we only made slow progress on account of

Hoating ice, and on the 25th of January, 1879, the river became entirely covered, and
the work was ordered to be suspended until the following low-water season. Work
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was again commenced May 20, 1879, and at this date e
and making steady and satisfactory progress,

”i‘hcrc are two _1:01‘tinns of the river ﬁ.%llt to he
River, a ShUl‘t‘di_Sfauc{': ‘}TJ“"‘? the city of Memphis. The second is from Wolf River
down fo the_Lu_e? ator. The latter is immediately in front of Memphis, where all the
business _conmzulrfd with the river is done. Being the most important, you ordered
this _1_101'.tm?1 ni ?he. river lwzmk to b{z protected first. Your instructions were that the
mattress work should extend on the bank from 10 feet above low-water to the bed of
the river—this makes about 150 feet of bank to protect—and also that the upper bank
should be graded to a uniform slope. The river hank is very irregular in its forma-
tion, and we ha\"q to construct the matiresses to suit the bank. so that they vary in
size from 150 by 50 by 3 feet to 100 by 40 by 2.9 feet. i SSEET

In the construction of the matfresses various designs have heen adopted in order to
find out the most suitable. At first four layers of willow poles were nsed. The first
layer at the bottom of the mattress was formed by placing willow poles 4 feet apart
and recrossed by poles 4 feet apart and securely pinned together by Z-inch oak pins:
On this frame was placed a layer of willows, then a frame-work of poles forming 12-
feet squares, then another layer of brush, and again a frame-work of poles in 12-feet
squares, then another layer of brush with a frame-work of poles forming 4-feet squares.
These were required to retain the stone in position, The whole mattress was secnred
by oak pins and bound together by No. 12 annealed wire, After the first three mat-
tresses were constructed only three layers of poles were used, and from experiments
i is now considered best to use only two frame-works of poles, one on the top and
the other on the bottom, the center being entirely of willow brush. Every 8 fept apart
the top and bottom frame-work is secured by 1-inch oalk pins, and bound with No. 12
wire. This makes a pliable and strong mattress. B

There is no difficulty in constructing and launching the mattresses: the great difii-
culty is in sinking them. Oneend mustrest on the bank and the otherin water vary-
ing in depth from 60 to 80 feet, with a current to contend with of 4 miles per hour.
We have constructed and sunk 23 mattresses and only lost portions of three. The
first loss we had was when the yellow fever broke out, not having sufficient men to
gink the mat and the other two were on mattresses 150 feet long, when they be-
gan to sink in deep water about 30 feet of the end would break off and be lost, while
the balance sunk in its proper position. In sinking great care has to be taken to bal-
last the mattresses evenly or they readily break to pieces. Up to date we have used
no guide piles in sinking, but the mattresses have been placed in position and secured
by lines made fast to the river bank. At times, when we have secured the mattress
in position, before any ballast was placed on it, the eurrent would strike the upper
side and earry it down 20 or 30 feet under water, when the enrrent would strike the
under side and bring it to the surface again. At present we have a good working
force, composed chiefly of raftsmen, and they are meeting with good suceess,

In 1878 the work was carried on under nnusual and unexpected difficulties, viz:
yellow fever, high water, and ice, and having to suspend three times, breaking up our
working force, so that by the time the men would begin to understand their duties
they had to be discharged.

In 1878 we protected 290 feet of river bank where the worst caving was going on.
The high water covered all the mattress work, and did not fall until May, 1879, when
a careful examination was made with the following result: about 200 feet above the
bank protected it had caved 150 feet, gradually growing less to the mattress work,
where no caving occurred., Along the 200 feet of bauk protected not a single foot of
caving had taken place, but below the mattress work it had caved a little, and 400 feet
below the caving was 52 feet (see map acecompanying report), thus showing that while
the work had been prosecuted under great difficulties the mattress work had done all
that the most sanguine could expect. ;

The work has been inspected by a number of experienced and interested persons,
;iEhd, as far as it has progressed, and up to the present time, they pronounce it a per-

€Cct 3
In 1878 we protected 290 linear feet of bank, and in 1879 to June 30, 335, making a
total léngth of 675 feet. !

At the present date the working party is thoroughly organized, and the work pro-
gressing steadily and satisfactorily. : : :

We have 1)131'(3[1(!5‘(2(1 for the work one new 11]1(!—{“'1\-111‘: 3 flatboats to carry stone, and 1
brush-flat. ’

The tughoats, brash, barges, &e., required, are hired by the day. ) .

During the fiseal year ending June 30, 1879, 23 mattresses have been sunk, using
2,394 cords of willow brush, 379 cords of willow and cottonwoad poles, and 1,350 cubic
yards of stone. :

I have the honor to remain, very respectfully,

verything is in active operation

protected. The first is above Wolf

?

JosErPH BURNEY.
Maj. W. H. H. BENYAURD, S0
Corps of Engineers, U, 8. 4.




