1028 REPORT OF THE CHIEF OF ENGINEERS.

there was a hole over 70 feet deep, and there was a gap in dike 4. After
partially filling the gaps in dike 5, it was decided to discontinue work
upon these dikes and to rely upon the training-wall, with some supple-
mentary works, to accomplish the contraction of the river. Beginning
at a dry sand-bar nearly half a mile above dilze 2, this wall has been car-
ried down stream a distance of 5,950 feet, at a cost of $9.75 per foot, ex-
clusive of engineering and contingencies, or, including these items,$10.16
er foot.

: The current striking this wall obliquely is pushed off in the desired
direction, without bringing to bear the tremendous forces which dikes
perpendicularyto the current must resist. The necessity of connecting
the training-wall with the main shore to prevent its destruction by ice-
gorges or a sudden change in the direction of the channel is evident.

The most perfect connection possible is asolid mass of earth and sand,
and this the river itself will furnish. Deposits in the dead water be-
hind the wall had already begun, but it was thought desirable to hasten
them, as well as to make them more uniform over the whole area. Aec-
cordingly a series of continuous hurdles was constructed at intervais of
about 100 yards.

Each hurdle runs from the wall to the high bank upon a line perpen-
dicular to the wall. A sketch of a portion of a hurdle is transmitted.
To construct it a row of light piles is driven 5 feet apart. With these
are interwoven courses of willow brush, something after the manner of
military hurdles. After the wattling has been completed pieces of brosh
are pushed vertically into the triangular spaces left between the piles
and the point where the different courses cross each other until these
voids are completely filled. The vertical pieces are driven down into
the bottom, if possible. The branches are left on at the top and project
about 8 feet above the wattling. The greatest depth below the surface
to which we have succeeded in sinking the lower courses is about 8 feet,
and where the depth of water has been greater than this there has of
course been a free space left below the wattling. Nevertheless, the effi-
cieney of such a hurdlein creating deposit has been remarkable. A line
was constructed in 23 feet of water in the first halt of May. By the
1st of June there was a deposit at that place 7 feet thick. Equal]'s-* re-
markable results were achieved by those constructed in shoaler water
where the wattling extended to the bottom. During a shortrisein April
the completed hurdles collected a mass of mud, the top surface of which
was about level and flush with and extending to the top of the training-
wall, and to & depth in some places of 6 feet. The whole of this deposit
cannot be claimed for the hurdles, since the training-wall itself must be

_instramental in cansing it, but it is evident that the hurdles greatly as-
sisted, from the fact that where they existed the shoaling was far more
rapid than where they did not. Their cost was about 80 cents per linear
foot.

The navigation upon this part of the river has been good throughout
the year. The least depth at any time was 5 feet, which was but tem-
porary, and due to the training-wall being rapidly extended across the
deepest channel. The expenditures were: :

Dike No. 2:
.57 cubic yards ripra 1.5
}«‘:ngeeging m{d (:nntilnlglulx)u‘i hen

Dike No. 5: $1, 688 63
4,929,44 cubic yards riprap. 26 cubic feet anchor-stone 4,884 72
Engineering and contingencies ...oc..coceeiiaiar iomaan o, " 905 49
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Seale 17rcfe =20 FE.

HURDLES

Section

Svale 1 Trich =ZOFL‘.

¥ .ﬁM,PHuTG'L\TKD.CD‘ N.Y.|0SBORNES PROCESS.)




1086 REPORT OF THE CHIEF OF ENGINEERS.

I am, however, of the opinion that by removing the snags and con-
structing slight dams at some of the worst shoals the navigation would
be 8o improved as to render it as good as that between Little Rock and
Fort Smith, and this would seem to be all that is worth doing until the
general improvement of the river is undertaken. The cost of this work
jrould be about $100,000, which could be expended in one season,

I am, general, very respectfully, your obedient servant,
: CHAS. R. SUTER,
Major of Engineers.
Brig. GEN. A. A. HUMPHREYS,
Clief of Engineers, U. 8. A.

REPORT OF MR. J, D. _\ITKOVFN', ASSISTANT ENGINEER.

UNITED STATES ENGINEER OFFICE.
Saint Louis, Mo., January 27, 1879.
Major: I herewith respectfully submit the following report of the examination of
the Arkansas River from the mouth of the Little Arkansas River to Fort Smith.
In accordance with orders received from this office, I proceeded to Wichita, Kans.
and commenced the examination of the river at the mouth of the Little Arkm;sas. :
The latter stream empties into the main river a shorf distance above Wichita,: part
of the water is diverted from the natural channel to supply a mill, but again comes
into the main river some 24 miles below the city. The Arkansas River is ?erv tortu-
ous 1n its course, that portion from Wichita to Arkansas City passing through a prai-
Tie country, and has very little timber on the banks, a thin growth of cottonwood and
willows prevailing. 3
_ The bed of the stream is very wide for the amount of w
light sandy nature, quicksand prevailing in a large degree.
the current is strong there is a thin layer of grav
through, shows the soft sand underneath.
. As we go down the river rock becomes somevwh
ing the sfream, sometimes almost amounting to r
the passage of boats at low-water,
I had the advantage of seeing the river
condition. At no time during the examin
and that lasted but a few days.

The distance from Wichita to Fort Smith Lestimate at 409 miles,

ater running, and is of a

0 In many places where
el over the sand, which, once hroken

at frequent, rock ridges often cross
apids, and leaving but little room for

at very low stage of water and in its worst
ation was there a rise of more than § inches,

divided as follows :

From Wichita to Arkansas e R T e Mﬂ?;-
From Arkansas City to the State line.. SRS U e R 1:1)
From State line to Grand River. SR SR el 236
From Grand River to Fort Smith ESsieenr e

R e TR e Y

pmgleedte s S s Co S S e
The small amount of money available rendered rapi 3
! | Y ava ) Te apid work necessary, and : -
Tied TeConnaissance was all t-hex-tf could be made. On sueh information 5,;1 I umgldh(?g-
tain, I respectfully submit the following approximate estimate of the cost of improv-
ing the river for steamboat navigation at low-water, ’
The thﬂg_ Arkansas River empties into the Arkansas
bridge at Wichita. The bed of the main
to the bridge. Theslope of the rive
1 mile below is 3.03 feet: high-wate
tainable is 7.45 feet above low-water The brid ichi
ater. ge at Wichita has the lower chord 10
feet above low-water, but as the landine would probably slow if, 1 i
taken into eousidemt:iml. % el ol e el
5 f_1<‘rom Wiclllim to El Paso, a distance of some 15 1miles,
eet per mile, or 45 feet for the whole distance The bed of the river j
B or . 1 : 0, ) he river is gener
wide, and to within 2 zm}es of hl_l—‘asn needs a continued series of dikes and (;:;;112]11;“(:
contract it to a proper width, which would be about 150 feet. This would take a dike
of 600 feet every half mile for 13 miles, or 7,800 feet in all, About 2 miles above E]

Paso the river narrows down to about the required width. wi
L A & ) 1t i less {
water in the channel. This extends for uc-;u‘i[y 2 miles, T i s Begor

I mile above F a0 + ré is 4 roclky raaf =
About } mile above E1 Paso there is a rocky reef extending across the riv

_ about £ of a mile above the
stream is from 600 to 800 feet wide from there
r from the mouth of the Liitle Arkansas to a point

T mark at Wichita from the best information ob-

the slope of the river isabout

er, run-
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ning out from the leff where there is a rocky bank. The expense would be but slight
to place it in good boating order—§2,500 would be sufficient. :

From El Paso to Oxford the distance is 25 miles. The difference of level between
the two places is about 69 feet, giving a slope of 2.75 feet per mile. This piece of
Tiver is a continued series of comparatively short bends, and, the water being forced
on the convex side of them, forius a good chanmel in most places. It will require
about 78,000 feet of dam for this distance, or 312 feet per mile. ;

About 1} miles above Oxford there is a brush and rock dam, which is built for the
purpose of throwing in a race or ditch, where it is used for mill-power. The dam isa
slight, irregnlar—buﬁt aflair, angling downstream. ’

The difference of level of the water above and below it at the left bank is 1.87 feet.
The right bank here is about 40 feet high and of talcose slate.

At Oxtord there is a ponton bridge. A roadway built to it ismade of rock, brush,
and prairie hay, the latter predominating, and seems to make an excellent dike, clos-
ing the river in to about 150 feet, and making a good channel along the bluff for about;
a half mile. . :

Some 4 miles above Oxford the Ne-Ne Scah Creek empties into the river, adding
something to the volume of water. j

Brush for mattresses is quite scarce on the river from Wichita to this place; but
there is but little doubt that the tall rank prairie grass, which is indigenous Lo this
region, and grows in great abundance, could be used to advantage iu the work by
mxill&it in with the brush, and in all probability would _bg econ ou}lcul. :

About § of amile below Oxford theriver widens out and is inll_ai bars. At 5 miles
from Oxford, the banks on the right are high and contain considerable loose slate.
The river bottom is of rock, but there is a fair depth of water—from 2} to 6 feet.
Ahout 14 miles above Arkansas City, the banks on the left are about 30 feet high, of
sand and eclay, underlaid with loose rock. I T

The slope of the river from Oxford to Arvkansas City, a distance of 25 miles, is 65
feet, or 2.6 feet per mile. There will be necessary for this piece of river about 16,500
feet of dike and dam—G60 feet per mile. The approximate amount of water in the
river at Arkansas City is 675 cubic feet persccond. At this place there is a wagon-
bridge about 600 feet in length, with the lower echord 20 feet above low-water. A draw
would be necessary to allow the passage of boats. In the present stateit is an obstrue-
tion to navigation. i : .

From Arkansas City to Kaw Agency the distance is 44 miles. The fall of the river
between these points is 110 feet, or 2.5 feet per mile. : 5

It will take about 16,500 feet of work to improve this part of the river, or 375 feet
ver mile,

: The river banks are becoming better timbered, and the river improving. Walnut
Creek empties about 7 miles below Arkansas City and adds a fair amount to the volume
of water in the river.

Below the creek the river changes somewhat in character. The banks and bluffs
are higher and more rocky, the bed of the river more narrow, and timber more plen-
tiful. Oak, hickory, pecan, walnut, hackberry, and many other varieties are common.
Cottonwood, of course, is always to be found on the banks and low grounds. Below,
and near the State line, and a few miles farther down, about the mouth of Chaloca
Creek, a quantity of loose rock, apparently piled up during freshets, shows itself in
the river. Some of this rock should be removed and a dam thrown in to concentrate

he water. About $3,000 would do it. : ;

: (031‘: &1‘;; piece of rivc’zr, from Kaw Agency to Salt Creek, the distance is 62 miles. The
slope of the river is 136 feet, or about 2.2 feet per mile. It will take about 28,000
feet of dam to improve if, or 451 feet per mile. On this part of t‘{le TLVET Snags are
becoming more plentiful. Between Kaw Agency and Salt Creek the Salt Fork empties;
it throws in considerable water. ; ; G

From Salt Creek to Black Bear Creek, a distance of 15 miles, the river is wide and
bad, aud will take about 14,000 feet of dam. to improye it, or 933 feet per mile. The
slope is about 2.2 feet per mile, or 33 feet for the distance of 15 miles. Black Bear

Creek comes in on the right, and adds something to the amount of water in the river,

Vi ien very low.

e‘%];o?;} Black Bear Creek to the Cimarron River the distance of 62 miles. The bed of
the river is very wide and sandy, sometimes getting as wide as 2,000 feet. It will take
some 20,500 féet of dam to improve this part of the river, or 500 feet per_mﬂe‘. The
slope of the river is about 1.8 feet per mile, or 112 feet_ for the dxg;tancc of 62 nul_es.

The Cimarron or Red Fork of the Arkansas comes in on the right, ‘and confributes
a considerable amount of water to the main river. Its deep red tinge is in strong
contrast with the muddy water of the Arkansas, and_the waters running side by side
some distance before mingling have a marked and unique appearance. :

From the Cimarron to the mouth of the Grand! River the distance is 87 mﬂet}. The
slope of the river in this distance is about 102 feet,‘ or 1.75 feel pe}'~mlle. It will take
about 38,000 feet of dam to improve this portion of the river, or 437 feet per mile.
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About 3 miles above the month of the Grand River is the bridge of the Missourl,
<as Railroad. The length is 80U foet ; there are four spans of 200 feet
above low-water. The bridge is a strong and hand-
o draw, and may be considered an

Kansas and Te
each, and the lower chord is 34 feet
gome structure, built of wood and jron. It has 1
obstruetion.

About  of & mile
ma kes quife an addition tot ¢
more than the Verdigris, and together they malke a very percepti
main stream.

Below the mouth of the Grand, the Tiv
bed of the river is not 80 wide, the channel mueh better,
tain more gravel. ] :

From the mouth of Grand River to Greenleaf’s Creek, about 9fmiles, the riveris gener-
ally good; 5,000 feet of dam will suftice for this distance, but it i8 4 lmost impassable
in places on account of snags, which in some localities almost fill the water-way-

At Greenleaf’s Creek the river Was closed with ice, and the examination had to be
abandoned. But as M. Abert had made asurvey of that part of the river in 1269, his
repord will give information concerning it. Th_t‘_ distance from {:h‘;\llll‘ Ri_\'v!" to Fort
Smith is 94 miles, and I should think that $150,000 would be sufficient for its improve-
ment. ;

In the above estimates T have talken the cost of the dams at $4.50 per linear foot,
which I think would be sufficient, as most all of the work would bein shallow water:

ahove the mouth of the Grand Rirer the Verdigris empties and
he volume of water. The Grand River discharges stil
ble difterence 11t the

er changes very much in its character. The
and the bars and banks con-

Summary.

e ELL =

e

Locality.

\ Total cost. \

erlibia = 2

Wichita to E1 Paso -.- | 1 7,2 $32, 400
Tl Paso to Oxford . - eeas 25 T, £3, 000 , 600
Oxford to Arkansas City- - b e | 25 |17, 000

Arkansas City to Kaw Agency e o G 16, 500

Kaw Agency 1o Salt Creek .. 52. 5| 28, 000

SQalt Creek to Black Bear Creek ; 14, 000

Black Bear Creelk to Cimarron River.- .5 20,500

Cimarron River t0 Grand River | 38,000 |...

saf ATy
Grand River to ¥ort SMIth socemcemmmmsassmeseens | 150, 000
e s e

149,000 | 6,000 £26, 500
| 173,500

900, 000

Total.cosnzena--=-
Add for contingencies an

The Arkansas River passes through the Indian Territory, from the gouthern bound-
ary-line of the State of Kansas, to Fort Smith, Arkansas, a distance of about 330 miles
by river. Little trade conld be expected from the Territory except in the Cherokee
Nation, between Fort Smith and the Grand River, where perhaps some business might
e done.

That portion of the country tributary to the river in Kansas, from Wichita to the
State line, is rich, fertile, and well cultivated, and would derive great benefit from the
opening of the river t0 navigation. Bub where so much of the river passes throngh an
almost ancultivated eonntry, it is (_luc:s‘rio_n:mlc whether the expense of the improve-
ment would be justifiable.

Respectfully, your obedient servant,
J. D. McKowx,
Assistant Engineers
Maj. CHARLES R. SUTER,
Corps of Ingineers, U. 8. 4.

Kans
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and a copy of his '.': Hluruth by Mr. J. D. McKown assistant (3[ e"fmm
The Kans 1:}\ report thereon is herewith submifted. 9 SR
‘ S8 S e A » z jlers 'y L.
hadean ft;l‘lllef d‘l]l\\‘:lwijn rm{ of the largest tributaries of the Missouri, ¢
it is absolutely im] nsiderable commerce, but in its 1)1'0"111}-' i
2 ahs e e oe, | § Sont COR O
it. There is a 11111{&-&?{]1}1]()-\\ ing to the artificial obstructions (131:3:31(1%
fesed along - tha 190 mil awrence, 49 miles from the mov (
1 2y by e e N 1 <
1..\1'-1(10'1:& ulrn'nl\%icll{{' ]"1.11,5“ of river examined there are not}hj,.:md e
Unti 1 ed with draws, and of course impas: ess than 10
1 til these structures ave SRt 0 1.71. Jimpassable for boats.
nh%lm‘;lrm'f-uu:nr of the navigation v altered it is useless to undertake
from Juneti oo R
is- 12 incllmt?am‘i (']‘l'\‘ to Topeka, 104 miles, the least low-water def
o Fy , and thence to the mouth, H?}J] Sibae R atel {;Cl)ml
inehes. ; niles, it is not less than 24
Throughout its wl :
: chout its whole length the river i
which are const: o, Lhe TIVer 13 much obstructe © SNags
ik hf e ..5_111;\_1..111t1} 11{111111;; in from thie cavine 1;.]1.]}. ] .rEd_b,\ snags,
2 vars similar to those of the Missouri ng banks and by shifting
B Bive 5 2ast dopth ob 41 fact Hom To
foot 1..]{-“(”” Jclvu--'rl;'l:nd({‘}']td-l of :Eé. feet from Topeka to the mouth, and of 3
’ 1 City to Topeka, by contracting the \\‘iL‘tﬂl;’uCi’LL.ltt '(;. O%
2 shanne

and protecting the bank s
iting the banks, about $400,000 wi '
moval of snags ¢ s nadeivaice s ot )0 will be required, anc
o 18 and rocks from the channel will req e "n}'ld"qle 00
m%(. ill require about $50,000
hese estimate n
SRy C ates are ounly rough approxi i
i donld be OI0n YiT gh approximations, and no per
e undertaken until a thorongh Hm‘\'m"hud butq‘xl)];l;nlﬂn%ht
gh s A de, the
)

costof which wounld be - I
: d be about $3,000 : i
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o ; c stages of water and w rolb r
1ch 1.;‘3',1111,ﬁt to the people living along the &;T;‘E&]ll e
I am, general, very res Sy sou :
, general, very respectfully, your obedient servant
5
CHAS. R. SUTER,

Brig. Gen. A. A, HUMPHRETS, Major of Engineers.

Chief of Engincers, U. 8. A.
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MAJOI I have the honor to make th follow ng report fr the elJﬂ,mlnaJl()ll of the
AT 1 ¢ . o .

Kansas River:

Pursnant to i
8 b to instroetions receiv i i
instructions received from this office T proceeded to Junction Cif
e « ; “ ‘ -
and at once made arrangements to pmcnfé
11th day of ryupt(‘mba_‘r I commenced the
I’{zll River, 6 miles above the
The confluence of these two
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