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APPENDIX V.

TABLE (}.—-I;lrhii’)ifiug'af{ information thus far obtained relative to the discharge of water
from the Kentucky River and its several forks al extreme low stage.
o -

Cubic feet
per minute.

Locality. Remarks.

Whitesburg . 86 | Lowest stage for 20 years.
Leatherwood . : 300 18
Hazard : 700 Do.
, 700
700
il , 000 | Ordinary summer stages.
Middle fork . 507 Do.
Mouth .. 3 i 600 Do.
Goose Creek ; 3 216 | Taken at dead low-water.
+ Red Bird. ... 177 Do.
Beattyville 20, 000 Dao.

North or main fork.

Sonth fork

Main stream.......

There is no appreciable increase in the discharge between Beattyville and the mouth of the river,
due, probably, to an equalization of supply and e It is thought that always for six months,
and generally for eight months of the year, there will be an ample supply of water for the demands of
navigation in every case herein referred to.

Tasre H.— Hydraulic cements.

of

formation.

‘Where found. Quality. By whom tested.

Depth

i

Five miles below Irwine, mouth of | 20

Callow
Drowning
Muddy
Red Ri
Frankfort

Reported upon favorably by
the State engineer in 1837,
during the pro [
work on the
dams then
struction. (See Ke

stant to Sylvester
, €3q., engineer of
the State of Kentucky.

In Stealey’s report of 1837, he speaks favorably of the entire practicability of manufacturing cement
at the mouths of these several creeks by means of cheaply constructed water-power on the creeks.
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REPORT OF THE CHIEF OF ENGINEERS,

NETT.
SURVEY OF LICKING RIVER, KENTUCKY.

UnirED STATES ENGINEER OFFICE,
Cincinnati, Ohio, February 14, 1879,

GENERAL: I have the honor herewith to submit the report on the
Licking River, Kentucky, called for in the river and harbor act approved
June 18, 1878, . : ;

The survey was assigned to Mr. C. Schenk, assistant engineer, who
was very familiar with the region in question by reason of long service
with the Kentuelky Geological Survey.

* o * * * * *

Field work was begun at McClure’s Mill, about five miles below West
Liberty, being the point at which was found the last b(*_n(:h-mark of
Buford’s survey of 1837. It was continued up stream 70 miles to Trace
Fork, in Magoffin County.

It was supposed when this programme was adopted that Buford’s
map of the river from Slate Creek to West Liberty was in existence. A
careful search failed to discover it, and it is inferred that it perished in
the fire that destroyed the State archives in 1869,

From the mouth of the. Licking River to Slate Creek, a distance of
149 miles, the survey was made in 1829 under the direction of the War
Department, and the maps are on file in Washingfon. We therefore
have a complete map of the Licking River from the mouth of Trace
Fork, in Magoffin County, a distance of 300 miles, except for the 81 miles
between Slate Creek and McClure’s Mill, in which, however, we have a
few distances and elevations.

The total length of the Licking River is 320 miles.

Owing to the natural scarcity of navigable water, the only practical
method of improvement is by the construction of locks and dams. In
the lower part of the river there would probably be a sufficiency of water
for lockage and to meet losses by evaporation and leakage, but in the

upper portion the supply would be inadequate during the dry months of )

the year. This is chiefly due to the very restricted drainage area at
the headwaters of the Licking, it being merely a narrow valley, wedged
in i?_etween the water-sheds of the Kentucky and the Big Sandy. The
rapid removal of the forests at headwaters, which is now in progress,
will probably still further reduce the supply of water.
As the present survey was made near the headwaters, the mouth of
Trace Creek being reported to be only about 20 miles below the head
springs of the Licking, no estimates for works of improvements were
made for thige part of the river, as a system of slackwater navieation
ought naturally to be carried upwards from the mouth. =
_ The existing navigation is very small, and the chief complaint of nav-
igators is that the State of Kentucky has praectically turned over the
river to the Licking River Lumber and Mining {)urfipzmv. A copy of
the charter of this company is appended. It is probable that the
grounds of complaint would disappear if the river were improved by
locks and dams. There would then be no need for an indiscriminate
rush of boats, rafts, and loose logs, all eager to get to market before
the flood abated. ' 7
_ The chief productsto be transported on the Licking, in case it were
improved, would be iron, coal, agricultural products, and timber, The

. S .D
lowest deposits of iron ore are found at the Preston ore-banks, on the

APPENDIX V. 1423

waters of Slate Creek, in Bath County, about 8 miles from the Licking.
The nearest point on the latter river is about 158 miles from the Ohio,
and in this distance the fall is about 215 feet,

On the basis of the estimates of the Kentucky Board of Internal Im-
provement the cost of slack water up to this point would be $1,424. 184,
This is for locks, 175 feet long and 38 feet wide, up to the Lower Blue
Licks, and locks 120 feet long and 38 feet wide above that point. Their
estimate was a total of 81,018,509 to the Lower Blue Liecks, and $5,409 per
foot of lockage above that point. '

The lowest workable deposits of coal, as far as now known, are found
in Elk Fork Valley, in Morgan County. . The BElk Fork Jjoins the Licking
one mile®above MeClure’s Mill, and 231 miles above the Ohio. In this
distance the fall is about 322 feet, and, on the basis given above, the cost
of locks and dams up to this point would be about $2,002,947,

It should be stated that there are some discrepancies in the distances
and elevations just used from those given in Appendixes A and B, which
are Welch’s and Buford’s-reports on the Licking. The reason is that I
have taken from Slate Creek the distance and elevation given on the pro-
file of 1829, which are 149} miles and 200.8 feet, respectively. I conse-
quently obtain for West, Liberty a distance of 235 miles and an elevation
of 3334 feet. There are evident errors and inconsistencies in the reports
of Welch and Buford that can only be righted by a new survey or addi-
tional information.

It has been suggested that a lock and dam at the mouth of the Lick-
ing would create a valuable manufacturing interest on both banks for
a distance of 3 miles. This is probably correct, but as this is a work that
only indirectly concerns navigation, no estimate is made for it. If built,
the dam ought to be a movable one.

In 1837 the State of Kentucky began the improvement of the Licking
River by locks and dams, and contracts were let for 5 locks. In 1839
contracts were let for 2 more locks. In 1840 work was suspended for
lack of fands, and in 1842 a final settlement was made with the con-
tractors. The total cost to the State was $372,520, all of which was
total loss,

Should the government be unwilling to enter upon so large an ex-
penditure as the radical improvement of the Licking would entail, it is
suggested that a small appropriation for the removal of the rocks and
bowlders that make the passage of “The Narrows” so dangerous would
afford great relief to existing navigation. It is believed that $5,000

- could be profitably expended on this work.

Respectfully submitted.
War. E. MERRILL,
Major Engineers.
Brig. Gen, A, A. HUMPHREYS, s
Chief of Engineers, U. 8. A.

REPORT OF MR, C. SCHENK, ASSISTANT ENGINEER.

CincINNATI, OHI10, December 28, 1878,
SIR: T have the honor to submit the following report on the reconnaissance of the
upper part of the Licking River, assigned to me by your letter of August 28, 1878,
The Licking River was surveyed in 1229 from its mouth to Slate Ureu].{, a distance
of 149 miles, by Lientenants Turnbull and Grayson, and the uiaps of this survey are
on file in the Engineer Department, at Washington. 1In 1836-"37 the survey was con-
tinued by N. B. Buford to West Liberty, but his maps cannot now be found ; his last-
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i .Clure’s mill, 4.7 miles below West Liberty.
known hench-mark was at the 0151 51tef0hf 1153(}’11%:;%1?5?&&1) might be found, the work .Of
I tho ope (wbict wa-slnot rea‘a}tlz‘&%)C‘,l.ugé’s mill and was continued to Trace Fork, in
the present survey was begun at Ml
Mawrz)ﬁin County, a distance of 69.7 lm}LS;rle formed at the junetion of the water-sheds

T?l(‘, Licking River rises 10 the zmuteR c_‘llvlpn S flows o ‘2 northwesterly tln_'ect,mn,
of the Bie Sandy and the Imutu?ky ivers, 8 Bath, Fleming, Robertson, Nicholas,
hrouch Magofiin, Morgan, Menifee, Rowan, bath, 1 distance of about 320 miles
o e on. and Campbell Counties for a total distanc f ;
sl B L River ite the city of Cincinnatl.
tying b last into the Ohio River, opposite tho OILy % Pt 0 ooy i irm the
emlg"\ﬁa&oﬁﬁu and Morgan Counties the fol(l?. Il{l'l : ;:119 afitriox rf(ifu T
watersheds of the Kentucky and Big Sandy ]1;“1; Ll e
intervening basin drained by hthe. Licking has H
: e imen of the river. 8 Tl s b :
mﬂucuﬁe & Eli%etieégi?;)‘;ro Licking is eroded into a compvhcat-e_d‘ b,.\,ﬂstem er{l;ltl& ra;r%
mg;]:)i rﬁf«ﬁs and spurs, among which the htrlbutm;gg{;a;;? ;t]ﬁt(e: ; ::;llbgr i
S . vhich, however, have scarcely any oW - JRens: foron
{Zﬁe})gvlI:']}J.}I];g:*guii?ﬁull)%%tgm; from 50 to ,1,:')00 feetnwlde, are bordered by richly-tim.
et e el lleys.
B risxlng gom i?pt}os:‘((l]oofftzE.EROZ;EaE']ji;cﬁ{s,)and vegetable mold, are mostly
The bottom lands, co L y B e
i 7 elev -0 be free from overflow during 8 : = ;
Sufﬁmentl:il el}in at?é}‘ﬂ,t?e width of the Licking Basin in }I&gof{‘:‘m and Mmg}f]tr‘l CEI;DJEIBB
Sl 83;“20 n%iles the length of some of the tributaries exceeds t1 LSih gures,
i)si;v()iﬂggtic]]lllelfa.c% that the,y frequently follow courses more or less parallel to the main
St%ﬁgl;lrea drained by the Licking from its sn}ﬁ;ge d.%ﬂgl 1t[r:1 é]:é% g?:ﬁﬁﬁgfiléifﬂtgké (1)%
Morgan County, is estlmat'ed_ at ﬁOO)squale: Iﬂ]ll h B ot o o
feet 1o one mile wide, and it is bordered by hills from e
p“ogeﬁ of alternating beds of sandstones, siiiﬂes, gl?y,qi}%ai}éai% inlr:Otho h.i e
i sxtremely crooked course, alternately approaching tne onea
Sl i o e L e o oring Gpri o e SpEse
x i . sha : rher I -
Qi doepectally (o o e s 'S"“h 3 ent insuperable obstacles to roads,
by vertical banks of sandstone and shale, which pres peral A
Wy}'}ﬂp the other side is flat bottom land, which can be traversed in any ¢
ﬂ]’%}.lmlr;gifo?gsfa:uds as a Tule, are formed by the washings from the neighbml'\lln% lhl.l],?é
dl’tta-erraées at va::rious elevations, are of common occurrence. Bet-wefml c 1111;21.
131‘?111 and West Liberty these bottoms vary in height from 8 to 20 feet :?,bm. e og;w;ah T
but those that have the smaller height are usually backed by a terrace or e
i ithin a distance of from 300 to 600 feet. 3 :
13’%?33&?53111;? the river varies from 80 to 100 feet; its course is very ’{-(‘)rtluc}ufs, ma;;%
of the bends covering three-quarters of a circle, and haying a mean radius of from 15
tolgtﬂgs 1;?:1'\7 common to find drifting sands on the roclky bottom of the river. "\lV}}el ev:i
a lateral depression brings in the drainage of the steep hills we find a T1pple forts
by the débris brought down by the rains, which makes a short pool aboy l: 11 o
2”I‘he same character pertains to the country and river above West Li or y,tex a}r)e
that the sandy banks, which vary in height f{olin %4 to 20 feet above low-water,
ag account of the effect produced by log jams. :
mngg;?é, %ﬁg é%rdon Ford, which is 6 miles above Wé_:st- Liberty, ripples are 1e.ss rllu.rneré
ous. It is here that the sinnous character of the Licking is most marked; p aces 3,
miles apart in an air line are 12 miles distant as measured by the course of t-l%e riﬁ er.
The general elevation of the bottom lands between West Liberty and Salyersville 18
from 14 to 20 feet, diminishing towards the latter place; being only 12 to 16 feet nga-:l;
Licking Station. Salyersville is flooded by a rise in the river of 8 to 11 feet, anTh
miles above thatitown a 7-foot rise overflows the sandy and irregular river banks. e
river here is from 80 to 160 feet wide. 2 s _ : _ ;
11"1(‘311;3 quantity of water flowing in the Licking is extremely variable. The tpbu’c&
ries, sparingly fed by weak springs, become almost dry in summer, while in wet sea-
sons their volume is enormous. As there are no table-lands and the hills are-_stee;;f
and covered by a soil that has little capacity to retain water, the greater portion o
the rain runs at once into the river, charged with sediment to its utmost capacity. N
A gauging of the river at West Liberty, made on the 23d of September, when the
water was near its lowest stage, showed a discharge of 13 cubic feet per second. An-
other gauging,‘made about half a mile above Salyersville, on the.8th of l\foxryembe}‘,
when the river was ab the average low stage of winter, gave a discharge of 15 cubic
fec:ti)er second. If to this be added 2 cubic feet per second for State Road Fork, and
the same for Burning Fork, both of which join the Licking at Salyersville, we would
obtain for the discharge of the Licking below the junction 19 cubic feet per second.
The rise in the river between McClure’s mill and Prater’s Branch, a distance of
49,954 miles, averages 2.286 feet per mile. This rise, however, is not uniform, as can
be seen by the following table:

L
1 ¢ R 00 O & 3
k =25 00 E8 =

APPENDIX YV,

Section of river.

MecClure's mill to Dan Branch.

Dan Branch to Gordon Ford .

Gordon Ford to War Creck ... .

War Creek to Patrick’s Ford

Patrick’s Ford to Bloomington Ford .
Bloomington Ford to Millard's mill .. ...
Millard’s mill to Calvin Coal Bank Ford ... ..
Calvin Coal Bank Ford to Middle Fork Ford
Middle Fork Ford to Licking Station . ...
Licking Statiol to Salyersville........_ ..
Salyersville to Prater’s Branch

per

Length of
miles
milein feet.

i Rige

The heavy rise at Millard’s mill is caused by
wood. The mill-race, about 20 feet long,
the mill itself is merely an uncovered fr

_a rude dam of loose rocks and drift-
is eut into the rock bottom of the river, and

o ame-work supporting the necessary wheel and
mill-stones.

The elevation above low-water of floods in
At Ralyersville it is from 10 to 13 feet.

At Cottle’s Bend in 1874 it rose to 22 fe
At Day’s mill-site it is 25 feet
At West Liberty it is 29 feet.

The following table gives elevations and distances al
with the Ohio River being made through the bench-m

by N. B. Buford, eivil
mtucky, dated November 1, 1347,

Licking River.

|

above low-water

in Ohio River at
ion in feet
mean ocean

Miles from mouth, |
Elevation in feet
Length of ripple.

MeClure's mill-site........_.
Neele's Branch Ripple, head.| £
West Liberty mill-site ......
Horse Branch Ripple, head..| ¢
Dan Branch Ripple, head . ..
Elam Bend ... R
Gordon’s Bend Ripple, head.
Ford in Gordon’s Bend

Bend below White Oak Cl'eek:
| Mouth of Rock House Creek
| Shoal Branch Ripple . ...

Mill-site

Mouth of Pricy Creek -
| Ford
| Bloomington Ford .
Millard’s mill ... ..

Mouth of Grape C
Johnson’s Fork. ...

Calvin Coal Bank Bran
Price’s Bend. ..
Ford.......
May's Bend
Ford

Ford at
Salyersville
Burning Fo
Bend .-
Prater’s By

the Licking varies as follows :

et, flooding the bottoms from 2 to 7 feet.
, flooding the bottoms from 3 to 10 feet.

ong the Licking, the connection
arks at West Liberty, as given

engineer, in his report to Sylvester Welch, chief engineer, of

Remarks,

.| Below Calvin Coal Branch.

.| Lower end of Bend.

-| Ford of Middle Fork Road.

- Where road leaves river.

.| WestLibertyandSalyersville Road.

.| Mouth of State Road Fork,

.| At end of Mr. Jos. Gardner’s field,
.| Below Mr. E. Prater’s house.

N o e,

e |




