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‘ation 2298.50 feet; slightly shoal for 1200 feet; fall 1.6 feet
vat i ofi

Fall per mile 3.38 feet.

Thirty-eightl mile.—Ele | :
' foot: one shoal 500 feet long; 1.3 feet fall;
=Y.

" one shoal 150 feet long. 1 S
Thirty-ninth mile.—Elevation Ezt??ilt iy
balance good water. T'Uml‘ f;é]t} f'.llfeit-'- cood pavigation. Fall per m:}e u..‘.}l. 1(0{ .
gm'iie?f E‘fi.ﬂmﬁﬁmﬁl 22.1:"5.30 feLt-a; one shoal 800 feet long at Garrison’s Ford.
oriy-first mile.—E

L e i 913,12 fect: good water, Fall per mile 9 foolr, :

1’briy~§?qovif1 mﬁl@—;}dﬁ&i;ﬁﬁﬁ%}’;e feet ; 'at end Boone's F;':I;Il ét(lmm wide, shoal for
1 far. - . —Hlevi 4 : 2 u b
%ég)}fyt ml(u}luituit 4 fall of 1 foot in 200 feet. Total t.ill?zi.”r ). lm(‘ i gl
For-gf fm?ﬂh mile.—Elevation ‘3‘20?..151 1'(1}191-}‘]?}11 i{il:il;) [?i’eso’r lw‘d ;"'lllills dool In 434
drupid 0 fee : then a fall of 1 foot ) %, and raplds, i et
fee;chai](}oﬁl}lﬁ? 'lgiiliegﬂ%c?)?gjii)'}\?}s over 3 ledges and rapids for 1700 feet, full of bowl
wi foot fall; then water I 4 ' ; '
O . E!al‘\l}ﬁ})]?]‘;ll?]llbﬂ(} f{z;t; 1 foot fall in 450 feet ; pool ll.EO(l.fli(gl}]f;}‘I‘T‘:.
* 3 f’%rtg;ﬁqf:ﬁl?g;d—s \t'lfd'lor\"i Falls for 1700 feet ; fall 12 feet ; then pool ior 1200 feet.
Sages 4 1 5, M y'8

Total fall 15.98 feet. : o
Forty-sizth mile.—Elevation 21 m..i@] bfff’ir"-
long; fall 14 feet; then rapids forbl-t;tl lll‘e.féi‘t
oLl ikt ALY 1750 feet full of rock and some gravel,

i el e fﬁﬁtmr long, also some sand islands; balance

3 falls and rapids; De Priest’s 1900 feet
Bartlett’s Shoals and Rapids, at end, 1750

but good water; 6% fee‘i1 fa.t}l ;t one shoal
. Fall per mile 10.45 feet. « g e B
Po?%rfyi?éh!l;: -:?['rt??e‘—Elemt.ion 511?;;‘~ tfw: : (%2?((1] ]:\“n] z&tir?;og:ll- i; iJlUIft‘}('?; tthen oo
“fy-ninth mile.—Elevation 2142.48 feet; go ATRRUOR oL ol
iniﬁi’gf&aﬁzal?:nd Ford for &ogﬂgfe}f ;t tal[l)Jilll‘i:\(t!n"-}ngJ}:{: :111]1&1 Il}ill%:,p‘fz 3K
Fiftieth mile.—Elevation 2135.98 feet ; Dickmso 1§ the mile 25.66
’ e : apids with three short pools. Fall for the Bidpe o)
he%’%f}tyf}}']sstgrl:i]iglez'-l—}i}ile%\gti()u 9110.32 feet ; Surgener’s Rapids and Falls; 3 falls and 3
- Pall i ile 22 feet. Gl 4l Lo
Sh;}iﬁtp?si?nd l;r;leg li]glll:vxejtltlign 52?}87 57 feet ; 700 feet lower portion of _blfl‘g['l‘l‘llt‘lllhll dl]ﬁ.i
pooi 13%00 feet lun';; fall 23 feet; ends in Dowling’s Falls and Rapids. Fall in the
3 : g
mﬂ-‘(‘zifltf-&ﬂfg};.miir:.—E]eva.ﬁrm 9071.82 feet; Grayson’s Springs, Shoa]s, R:tpl;ls,:, :1!11(}
Falls; consisting of 4 shoals, 3 short pools, and 1 small fall at end. Fall in the mile
21.79 feet.

APPENDIX F. 543

Perhaps the best method of improvement that can be nsed in the wide, and of con-
sequence shoal portions of the river, is to build dams to concentrate a sufficient qnan-
tity of water into the channel, and then to reduce the grade and velocity by the nse
of low regulating-dams with sluices in them, At present this portion of the riveris
not used at all for transportation purposes. Only the ordinary canoe is seen, and it is
merely used for ferrying and fishing, For keel-boat navigation a channel 2 feet deep
and 30 feet wide, with tracking or towing paths at the falls and rapids, will answer
all purposes.

Rock excavation, removing howlders, sand, and gravel, and building lateral dams,
will cost for the—

62 miles, at an.average of 81,200 her ez sue e e e . $74,400
20,300 linear feet of towing-path, at §2

The resources of the country are such, however. as to require a steamboat naviga-
tion, For this a channel 3 feet deep and 90 feet wide, with a grade always less than
1 foot in 400 feet, it is thought, will suffice. A channel less wide could be used, but
the veloeity would be much increased.

The locks and dams are to be of erib-work filled with stone, for which an abundance
of material is found all along the river. The estimate for the locks is based on that of
an 8-foot lift, with 4 feet depth on the miter-sills, c osting §11,500; and of the following
dimensions: walls, 111 feet wide and 17 feet high; chambers, 25 feet wide and 120 feet
long; total length, including lower wings, 175 feet; total width, 48 feet.

The dam corresponding to a lock of the above description is estimated as having a
width of 16 feet, a front 12 feet high, and a back 8 feet high, with supporting walls 8
feet aparf longitudinally. Top covered with 3-inch plank, and at the crest an ice-
breaker 3 inches thick and 6 feet deep. Estimated cost per linear foot, $20. Each
abutment is estimated as equal in cost to 55 linear feet of dam. The smaller dams are
estimated at an average height of 6 feet, with a width at base of 12 feet,

The proposed locks and dams are shown in red on the maps. All shoals not other-
wise marked are indicated to have sluice-ways cut through them.

Owingtothe large rain-fall and extensive rises in the river during the progress of this
survey, and the limited time to be devoted to it, it was found impossible to locate
accurately the locks and dams mentioned as a part of the suggested system of naviga-
tion. Sufficient data, it is believed, however, was obtained to make the estimate sub-

= : ok = . foot in 50 feet; shoal for 600 feet;
Fifty-fourth mile.—Elevation 2050.03 feet ; f.a_ll 1 T s e
fall i} fc[;tf; ﬁheglltheld(;]]lf, %ﬁ?ﬁﬁﬂfﬁ%ﬁgﬂ? and two falls, in all 10 feet; very Table showing the estimated cost af each mile for 3-foot navigation,
rough and full of bowlders. al 14 y X A e » mi :
ﬁﬂy.ﬁfﬁ; mile.—Elevation 2038.38 feet; good water; Allen’s Ferry., Fall per mile }:n.rst r{u‘lel ...... - $13, 800 | Thirty-third mile $£8, 500
10.80 faet, A il Second mile 4,400 | Thirty-fourth mile. . . 9, 500
Pifty-siath milo—Flevation 2027.58 feet; Early’s Shoals, 500 feet 1,0_51{5',; ‘tf'*“ 2.8 feet; Third mile 7,000 Thirtgr-ﬁfth mile. ..... . 6, 800
Dol 2500 feet long to_beginning of Wilkinson’s Falls, Total fall 1"1’13‘_ gl Fourth mile 115 200w rsies 4,300 | Thirty-sixth mile. .. ....._... 3,200
Fifty-seventh mile,.—Elevation 2011.13 feet; Wilkinson’s Rapids ant Bt ol NG Hitehermle 10 TS ST 15,300 | Thirty-seventh mile 5,000
g s e foll of howldons, Joosoneoks, and Tndess naliely IR IS 36,500 | Thirty-eighth milo. .. ... 3,000
he river. Fall per mile 28.05 feet. 5 3 T N e e R e 8,700 | Thirty-ninth mile 2,500
- %}I;ggéighih m-ilg.—Elevation 1983.08 feet; one shoal 800 feet; lppg; fall_o_ff':e"f,_,l'nne Eighth mile. . "0 Fortioth mile.. ).~ o oo 0. 000
shoal 1100 feet long ; fall 4 fect. Foot of Ewing’s and Poplar Camp Mountains; lime- Ninth mile 3,700 | Forty-first mile.............__ 4,000
stone commences here. Total fall 16.40 feet. ; = . 59,600 | Forty-second mile . 0, 000
Fifty-ninth mile.—Elevation 1966.68 feet; shoal for 2600 feet; fall 6 feet; balance ! Eleventh mile. ... 12,300 | Forty-third mile. ... : 13200
good water, Total fall 95 feet. 4 3 Twelfth mile 10,400 | Forty-fourthmile. ... ...... ... 48, 300
® Siatieth mile.—Elevation 1956.93 feet; a ledge for 50 feet, and a fall of 13 feet in 300 Thirteenth mile ......___.._. 10,600 | Forty-fifth mile v........._... 51,600
feet, but deep water; remainder of__mi]e- good water, Iu‘ral fall 3.45 ic-e_‘(. 4 Fpurteeuth mile P 15,700 | Forty-sixth mile 43, 400
Stwty-first mile—Elevation 1953.48 feet; good navigation. Fall per mile 2.70 feet. Fifteenth mile ....._.....__. 18, 000 | Forty-seventh mile 38, Boo
Sixty-second mile.—Elevation 1950.73 feet; shoal 900 feet long and 3 ledges; fall 3 ‘ Sixteenth mile ........._._.. 10,600 | Forty-eighth mile 00, 000
feet; 2 other ledges, but good water over them. The survey is 62 miles and 566 feet, Seventeenth mile 6,400 | Forty-ninth mile ... «oomon. . 13, 900
but for convenience the teet are included in the last mile. The estimate is made for a Eighteenth mile 10,500 | Fiftieth mile .oeeeeaeeo oL 75,800
lock and dam at the Lead Mines; the channel, however, between the island and the ! Nineteenth mile ...... - 00,000 | Fifty-firstmile ............... 78400
left; bank of the river can be cut out to the proper width and depth, if desirable. 1 Twentieth mile . 00,000 | Fifty-second mile............. 44,100
Fall per mile 6.92 feet; elevation at top of dam 1946.23 feet ; elevation at foot of dam 1 Twenty-first mile._....._., _. 16,900 | Fifty-third mile ..__.......... 44, 400
1943.86 feet, _ j | i Twenty-second mile 6,000 | Fifty-fourth mile .....e.o..... 35, 000
After a careful examination of the map and profile, it is considered possible fo im- Twenty-third mile..._._._. .. 11,500 | Fifty-fifth mile.. ; %600
prove the river to and including the 43d mile by the usnal methods of excavationand Twenty-fourth mile. ... ..... 1,100 | Fifty-sixth mile 57: o
lateral dams, with the exception of Osborne’s Falls, where locks and dams will have Twenty-fifth mile._. . 7,000 | Fifty-seventh mile............ 81, 800
1o be introduced. Slack-water navigation will also have to be made for the next 14 Twenty-sixth mile 7,000 | Fifty-eighth mile............. 50, 500
miles through the mountains; from the base of these to the terminus, 5 miles, but Twenty-seventh mile 2,100 | Fifty-ninthmile ....._._...... 13,200
slight work will be required. ; I'wenty-cighth mile ... - 4,600 | Sixtieth mile.. ............... 2,500
The improvement of this portion of the river must be considered as a whole, It is Tw_eu_t-y—n111ﬂ1 mile Y2000 | Sixty-first milel . 2o ds Dilab ity 0, 000
not possible to divide it into sections and treat such separately with regard to lateral Thirtieth Hiblosvietio o i 14,900 | Sixty-second mile .......... .. 21,100
means of transportation, by railway or otherwise, for no such means exist, Thirty-firsb mile.........._... 11, 200 i Tl

Thirty-second mile ... ....... 4,500 | Lotalsliis o et OIS 00

mitted below, for a 3-foot navigation, nearly correct.
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: » estimated cost per
The amounts in the following table are included in the table for estimat I

a : e 3- navigation.
" Tuble showing the estimated cost of each lock and dan for 3-foot navig

in i i table shows
ol a part of the dam, and included in its estimate, but the table
o ek o regﬂm{’:h(?:ctug{ length of dam withont abufinen ts.]

Cost. | Total.
Location. |

| No. of loclk.
TLift of lock,

$19,100
18, 600
000 | 8200 | 18 200

10,000 | < 18,2
12,500 | 540 | 24,500 | 37,000
| 16,000 | | 13,300 |
| 10, 000 | 11 3 o
8, 300
2 29, 200 |
2, 500 15, 400
| 10,500 | 11, 200 |

| 12, 000 11, 300

[ 12,500 | 490 | 13,200

12, 000 11, 700

11,000 | 48 }]J 3:;&:

- o rreotia 1,000 | 48 -

Falls, ﬁf%useuoud mile. o 1 }j 1:’3“ | b T”‘{J

Grayson Spring Falls : ] 510,000 8100
Grayson Si)riug Falls, fifty-third mile | I o ]D: 00
& i A 2, 500 | 13, 200
The Gulf Falls, fifty-fourth mile. .. = . }]. 5,00 e
Wilkinson's Falls, fifty-sixth mile . = | 1o 5200
: | 11500 | 18, 000
| 11,000 | 14, 500
| 11, 000 ]1,41}0
| 11, 500 9,000 |

| 10, 000 8,700
| 10,500 10,100 |

STATEMENT OF FOREGOING ESTIMATE.

i § $273, 500 00
36,750 yards of rock excavation, at%?perja-rd.. R S dd o d T e 923,500 0
1}361"21 ysf.;.rds of bowlder excavation, at $1.65 per yard i[;, ; 3‘5 gg
‘JD:EDO yards of loose rock and gravel, at 75 cents per yard 131 000 ce
26,800 linear feet of small dams, at §5 per foot sanall L
28 locks and dams S e e e R R e R LR < T D 3,

Ssiiizoiitacsr 11015700108

A lock-and-dam navigation of 5 feet from the mouth of Wilson to the Lead Mines,
overcoming a fall of 507 feet in 62 miles, will cost—
ldockp and damsl o0 Tn oo ol $1, Sgé, 888 %
38,000 yards rock excavation, at §2 76,

1, 600, 000 00

SUMMARY.

Two-foot navigation ...... .............. $115, ﬂ:'ig %
Three-foot navigation ....... 5 1,101, 'LO 2
Five-foot navigation Spar RS R a B

The counties fraversed by the river within the limits of this survey are Grayson,
Carroll, and Wythe, in Virginia, and Alleghany n North Carolina. These, with Ashe,
a portion of Watanga, and Surrey, North Carolina, are dependent upon this river for
a commercial outlet. ‘

Alleghany County produces wheat, corn, oats, rye, buckwheat, potatoes, ‘tobaeco,
hay, wool, butter, sheep, hogs, cattle, horses, &¢. The growth of tobacco is a new
industry, and the product small as yet. There has been some improvement in the
mode of farming and in the yield of products since the census of 1870, The Peach
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Bottom Copper Mine, located in this county, 8 miles from the Mouth of Wilson, 12
miiles from Independence, and 3 miles south of the river, was worked before the late
war, but is now idle. The Elk Creek Iron Furnace is located 6 miles from Mouth of
Wilson, The ore used is found in extensive deposits on both sides of theviverin Alle-
ghany County, North Carolina, and Grayson County, Virginia, about 7 miles from
Mouth of Wilson. Mine and furnace both idle. The Collins Iron Works, about 16
miles east of Mouth of Wilson, in this county, are now idle. There are deposits of
iron, and indications of copper, asbestos, mica, and other minerals in various parts of
this county, which only reguire capital and enterprise for their development.

The productions of Ashe County, North Carolina, are very similar to those of Alle-
ghany, Ashe has a larger avea of improved lands and more wealth ; the quality of the
s0il is also better; hence the agricultural products are larger though the same in kind.
Ore Enob is located in this county about 15 miles above the Mouth of Wilson, and 3
miles from the south fork of New River. This mine is extensively worked by a Balti-
more company, Mr. James Clayton, the prineipal proprietor, managing it. Only the
pure copper is shipped to market, and that over a very rough and mountainous road
at great expense. By inereased facilities for transportation, the sulphur and peroxide
of iron, now worthless and waste products, could be utilized.

There is also another vein of copper at Elk Knob, about 35 miles southwest of the
Mouth of Wilson, in Watanga County; this mine is said to he very rich in its copper
deposits, and some work is about commencing there for the purpose of testing their
extent.

Hilton Furnace is situated in the county of Grayson, 10 miles west of the Mouth of

Wilson. Extensive deposits of iron ore are found on hoth sides of the State line, and
said to be of the finest quality. Furnace not now in operation,

There are also valuable soapstone quarries in Ashe County. One quarry near Jeffer-
son, about 20 miles southwest of Mouth of Wilson, furnishes the supply of soapstone
for the furnaces at Ore Knob, of a Vvery superior quality and as white as alahaster.,

Surrey County, North Carolina, differs but little in its agricultural products from
the other counties named, only in tobacco and sweet potatoes, which are extensively

raised here.  Nothing was ascertained about the mineral productions of this county.

There are extensive manufacturing establishments at Elkins and Mount Airy. At
the former place, cotton and woolen establishments; at the latter, cotton, woolen,
and tobacco factories, and also a factory for making ax-handles, &ec., and another
for boots and shoes. Mount Airy is about 50 miles east of Mouth of Wilson, and 20
miles south of New River at the nearest point. Elkins is about 45 miles southeast
from Mouth of Wilson, and 34 miles south of New River. Dr. William Hampton has
opened a yvaluable copper mine near the mouth of Little River, in Grayson County,
Virginia, but as yet it is not worked, = He has also a soapstone quarry near by.

Grayson, Carroll, and Wythe are reported to be hetter agrienltural counties than
those described above, and their mineral resources are wonderful, Cripple Creek,, in
Wythe County, is lined with iron furnaces, Snow Hill Branch, in the same county,,
has on it, near the river, large quantities of iron, zine, and lead ores. It is deemed
unnecessary, however, to give any further description of the resources of these coun-
ties, for the subject is thoroughly treated, as heretofore stated, by Colonel Abert and
Maj. N. H. Hutton, in their reports, Appendix W of Annnal Report of the Chief of
Engineers of the United States Army for 1875, and Appendix T of Annual Repeat of
same officer for 1873, to which attention is respectfully called.

I am indebted to Col. A, M. Dayvis, of Independence, Grayson County, Virginia, for
much valuable information with regard to the resources of the counties in Iorth
Carolina.

Much credit is due J. M. Wolbrect, transitman, M. Cooke, leveler, and J. D, Hofiman,
draughtsman, for the efficient performance of their respective duties,

Respectfully submitted.

Wx. PROCTOR SMITH,
Civil Engineer.

Col. Wrrrianm P. CRATGHILL,

Major Engineer Corps, U. 8. A.

F 12,
IMPROVEMENT OF THE GREAT KANAWHA RIVER, WEST VIRGINIA,
_The immediate supervision of thi
Lieut. Thomas Turtle, Corps of Engineers,
ity. His report, appended hereto,
progress of the undertaking,
35 1

s important work has been given by

with his usual zeal and abil-
gives a sketch of the inception and




546 REPORT OF THE CHIEF OF ENGINEER

'k in the water,
7 .rv unfavorable one for S i ey
UL ‘sears O}] gfglliéss‘;?st?lg ig'er to interrupt ODGI‘&-‘t](}l‘ltla 1;3‘:1“ {tJle}LzI;K
a5 Hliexe x s ber 20. There was also an unPTe“ea”nu_‘ i
0 a;']dﬂ?e%‘ et}]-lj &(31131‘.‘}' 1879. The coffer.dams and Ot"llle}oii[)lfle1ies on the
Ef%(;yli?itle igjured, bt the damage to individuals and comy

river was great. 1 1 by violent proceedings
) Iso caused DY : :

: d ahnoyalcs yeou s e art of badly-disposed
atl\%ﬁghlg(ﬁidgn?lndam ng;-r Paint Creek on the P«Iilt’f- fgmg?]ﬂ‘ &u.l The
workmen, supported by lawlgiﬁs sympagﬁi(;;rei,o Sgg:ﬁfél s fzﬁv]ussncss,

sal authorities seemed unable or unwi e L1 e,
L(;fgln%%}tl];?;{ 1%(;1%1; the power of the United States, sz)tl&it}(l-ill s&.pen-
¢iove o 4 gmicersychechal (10 t-roublle. I"E (j[;ilril:llrgg’,il(ifjlf L{D.tﬂ too late in

i i : ily took place at this locadlt i
of operations necessarily took | e
ii?ensca-s%n to resume, except the rougher kinds of work, suc I
: ERCH, ot : i alities
plrﬁ %ﬂ?&}ﬁi’ of this report, operations arein pmgre-ss:lt tg‘g;ii?c aL‘ul»ili

: and 5, which are respectively near Iam k, Ce
e is proposed to procure, as soon as possible,
Creek, and Brownstown. it-(‘ls pl1 oposed t0 P )

70 other sites, to be called 6 and 7. G o
t“ﬁ ?cab(ie istg'?%en here, which gives important facts concerning the lock

and dam at each of these sites.
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Shoals to be overcome by the lock and
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Shoal, Two Mile Shoal, and T

N

Shoal,

]

arvey's Shoal, and

al.

Windsor

1= H

Shoal,
reck Shoal and Bounseman's

faple, Newcomer, and Tyler

Creck
Staton’s I

Cabin €
Ripple.

Hunter's
Island

Paint

Feet. |

210. 0 |‘
25 265.9 | Catfish Shoal and Witcher's Creck Shoal
248 290. 0

“WEp Jo qiSuay

Miles. | Feet.

‘O IRT))
je L10y WO  eduwmsrq

“WIED JO pury

"wrBp Jo Tequiny |

560, 0
+15‘24‘ 468.0 | 248

-[421. 45
-+ 9.12 | 528, 9

Al 4.09| 550. 0
—14.07 ‘ 52

Movable
| Movable..|-

Fixed....
Movable. .
Movable

3
4
5
6
7

"“Distance from ferry at Charleston,” the sign + signifies above, the sign — below that point,

NOTE.—In column headed
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uest; his
This table was prepared by Lieutenant Turtle, afdff‘gﬂll"g;l B e

1 tte?‘rrﬁsmittiug it is also below, contalmng 1};(‘)' the table.

ifli'01-mat30n as to details which could not be put n

F ENGINEERS,
LETTER OF LIEUTENANT THOMAS TURTLE, CORPS OF

A iNTY, WEST VIRGINIA,
CHARLESTON, KANAWHA COUNTY, June 10, 1879.

o n you dated
Masor: T submit the following information, as called for by a letter from

June 3, 1579, ) ; : A e : o
Sp%’iﬂl ke b%lll‘zflt‘1lcd f]i(‘jl];']'g?l:}é}l‘::‘l’]l\t'ltﬂll to Paint CI“.‘E‘K_' F}f‘ﬂuhll";‘!]:l: ]ll
D No. 5 il permil all e con s 07 -each thepool below Paint Creek Shoals

from tributary streams between tll()b_icp()llllt’?,. tu{mq.c};lt.. P‘El 0 L Yimes Toach the pool

11 seasons of the year, from which point the coals ¢ 3 ot 8 3 throngh the passes

2 i through loz-ks Nos. 4 and 5 if the water be low, ‘ﬂ Ak g

ab (,har]erbtml 5 without detention if the river be sufficiently high. Cabin Creek

of dams Nos, 4 and 5w aw & o the foot of Paint Creck Shoal to Cabin Creck,
Dam No. 4 will permit all coals from 16 | above Witcher's Creek Shoal,

incﬁtsi\re and from Kelly’s Creek, to 1-(-7;1\ch F]le 1]_5{:((:“;.1]10 émmt 80 o l"rm_u‘
ither thlj‘mwh the lock or through the pass, accorc m.t, ; Lo ?rlu-mwh Took No. 5 it
eil' nool the coal can at all seasons reach the Charleston If he river be sufficiently

I}ifl‘llgel be low, and through the pass without detention 1
i i : » Charles-

hlj‘_{)111:'m No. 5 will permit all coals befween Cabin C]:'eellcl‘m(l:ﬂ:?;e fi:;lfq?g E]]‘l‘p E‘hflrit-s—
H NoO. « - t T AT e t90 Oroek 4 held’s Creek ac ha >-

ton pool, inclusive, :mdffiunn \'}]l{;]LILT:C%I‘}i-;1;}]:3“[’.61\'11.1:01' e el through the pass

ton pool at all seasons, throug p Jocle 1 phe ) o

“’iiﬁﬁllt- detention if the river be Sllﬂl(‘:]tl?ﬂ}_ high. 1t ybath 10 mitles B
The Charles 1 is an important point to reach. 118 | ] el
e i arlv its entire extent for the harboring o

length, with sufficicrt water thronghont nga{l? m f;n 1;,1.0];1 i i canso

heavily loaded boats at the lowest stage of the 1})\ er. SRLO LB B

out to the Ohio, drawing 5 feet on an average of ,.1(_) da,\. bf!lil‘l*i s ot aveiie

drawing 6 feet on an average of 159.7 days in ﬂlL.r\h’l}'s i fI—"iﬁ'».humT}. (865 Roport
3 ars. Thise »s favorably with the Ohio River a sburgh. ( SOROL
of 6 years. This compare oo (22 Grars) o OHID
of Chief of Engineers, 1877, Part I, paggfﬁ:l?.) On an average (22 ye
iver af Pittsburgh is 155.9 days above G feet. : : o
er}]e; aOtIE:)t agt Pil‘t:-lfsburgh is 80 days per },’1{‘&1.1‘ helow ﬂlle '%fl'l(::r[ s}ﬂﬁ{?,fipﬂti ]fl{:: i]; 111]':ﬁ
a at Charleston is but 53 days below that stage. I assume th: g e
gllf)imt‘g (gJi'l:];eL(‘llief of Engineers referred to gives the draught of water w hich boats
3 ‘ b
ake from Pittsburgh. ; { i Lo L
ca}})fiill\s\'ol.(gnwill increase the depth upon the miter-sill of (t{m lock of iﬂu{ 11}];(‘131.\ itt'
Vavigati Company near the month of Elk River to 5.95 feet at low-wat

e ‘git}?‘l but 11 45feet. This dam will raise the level of the Charleston pool 33 feet
resent 18 20 1EET. = ¥ ] 118 > e Do ! E L

gieﬁ;:\l&]'-v:'atcr at Charleston, and will give the required depth of 7 feet upon the miter

i k No. 5 at all times. 3 _ ;
s:l})(‘;gll(;ﬂ& L‘F with dam No. 6, will give access to the Cnalm_nnmh pnnl .fz_ ‘m]nt t}le

(‘h';ﬂcston pc;nl at all seasons. At present at close stages towboats take 1!;11:t‘1.l “")it]i

fi‘(lili the Charleston pool to below Tyler Shoal, and there make up full ‘rn\]\ h.f i

these two dams this may be avoided. Dam No. 7 also will increase ‘rhmllef 1‘ 0 '\\}"l e

on the miter-sill of the Coal River Navigation Company to7.39 feet. At |}1g-hvnt}° 16 Ilc

is but 0.67 foot on this miter-sill at low-water. On t_.his account the transit thllllma:_,ll

this lock and from Coal River to the Ilanawha, in times of low water, is completely
ippled. 3 . _ .

cn]g}:n[; No. 3, without any dredging above, will give a depth of 7 feet to the foot of

Harvey’s Shoal, 4.55 miles above. It will give a depth of 6 feet to the same point -

i i dredging, Without dredging above, this dam will give 5 feet depth to
g{’ﬁ?i?rll‘:: I({lll;ll:biggl, 5.64 miles above, For this (,I]Pllth the channel across Harvey’s h:m;l:
would be guite narrow. 'With(_)ut _(h'u(lgmg above, this dam will give 4 t‘:fa-i dl,-pé; :
the foot of Lykens Shoal, 6.08 miles above. The ch:.mnel_ aACToss tr’mtrm 8 Rx}m S 1()&1
would be quite narrow. \\'_1th _t-he contemplated dredging at Etatsm's ]mn.1 an{
Harvey’s Shoals, dam No. 3 will give 7 feet depth of water to the foot of Lykens Shoal,

) iles ve Charleston. ;
61}:‘512;{1&?@?;):10% water the river boats up to this time 2o noh.i,':hcr up thal} Brmf.- ns-
town, at the head of the Charleston pool. When the reading of the (:.11:1.1‘ll'ﬁfri_11

ange gets lower than 3 feet (and 13 above low water), boatscease running above

mawmmwn. This period i_s; for an average of 'ﬂ days in the year. ;

The draft of water from Charleston to the Ohioe, at extreme low water, is now but
lil\hnet’) will probably be completed for use this season. No. 4, in the season of 1850
No. 3, in the season of 1851.
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If moncy be furnished as rapidly as required, two other dams can probably be

placed in use in the season of 1883, provided this season be not lost fo the construc-
tion.

Very respectfully,

THOMAS TURTLE,

First Lieutenant of Engineers.
Maj. Wt P. CrATGHILL,

Corps of Engineers, U. 8. 4.

The sites for lock and dam No. 3 were acquired in the autumn of
1877. 1t was determined to carry on the work by hiring labor and pur-
chasing materials in open market. A force was organized, such build-
ings erected as were necessary, and operations commenced in February,
1878, at lock No. 3. Delays occurred from freshets and the labor
troubles in 1878. At the close of the fiscal year ending June 30, 1879,
the quarries are being successfully operated, the coffer-dam is complete
and the laying of the masonry of the lock is rapidly proceeding, a con-
siderable quantity of stone being ahead, cut, and a large force of cut-
ters being engaged steadily to keep up the supply. A good quarry is
opened on the abutment side, and arrangements are made for the build.
ing of the abutment and half of the dam, as well as for procuring the
materials for the remainder of the dam. Not more than half of a dam
can be built at one time, as the whole river cannot be obstructed at
once.

Lock 4 was ecompleted by the close of the working season of 1878,
It is now ready to receive its gates, which will be of wood. The timber
for them is in store and they will be ready by the time the dam is
completed. The iron-work for the movable dam was received during
1878, and stored. The abutment isnearly done. The coffer-dam now in
place incloses a space next the lock and includes 204 feet of the pass.
The work here, as at 3 and 5, is eontinued without cessation, night as
well as day.

At the end of June, 1879, the setting of the steps on the slope from
the top of the bank to the lock had begun. The placing of the pass
was well along. The laying of the stone, the setting of concrete, and
the placing of the timbers were commenced and the excavation within
the coffer completed. Timber and lamber had been ordered for the sec-
ond section of the coffer-dam.

Lock No..5 was completed in August, 1378. The iron for the gates
reached the site in October, 1878. They should have been in place Oc-
tober 22, 1878, but the contractors failed to perform their agreement.
Their time was extended by the Secretary of War to August 1, 1879.

The contractor for dam No. 5 abandoned his work in October, 1878
after many delays. It was then taken in hand by the United States,
labor being hired and material and machinery purchased in open mar-
ket. The abutment and pier were finished by the contractor, and the
coffer dam for the pass completed, but it was frequently injured by fresh-
ets. Pumping began for the first time in July, 1878, and excavation in
the coffer July 20, but freshets occurred frequently thereafter in 1878.
The excavation of rock for the trenches for the anchor disks began Oe¢-
tober 2, 1878. The setting of anchor-rods and disks, and the laying
of concrete, began November 9, 1878. During June, 1879, quarrying,
stone-cutting, and the breaking of concrete were in progress, All the
anchor disks were in place at the end of J une, with about three-fourths
of the concrete. Thirteen of the longitudinal timbers were in place.
The paving of the floor of the pass had been commenced. The placing

of boxes had been begun, crib-logs, for the next section of the coffer,
Lad been ordered.

?
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i 1 received some repairs during
) at Two-mile has needed anc 801 :
1l Th_%a(l]:am'fr]ig survey of the river below has bt‘aen‘ektmded 1‘l;clJ th( .O}].lllf?
e;%gpt tila.t sounding:rs are needed for a.boué:: 6 mtl_lcsl?tt? ’;}i(l)(i,“ &\\ LlTlhlt}sé
S0t reys hav - ade at particuls 8. B
e loeal surveys have been mac hioular e
Sggg 0; };12?\-'@010(1 to a new location of the locks and dams bdi“: L\T]{; nlk(?f
ton, aid have enabled the number to't bi; r(i;léllc(]ai(}leb{lgzll;,.t ’ _ﬂ;}*sﬁeuml
i e iy sentral water z
the series belonged rather to the ¢ ! . th
improvement ofbt-hc Kanagvha,ogﬁftt 11121,5-“]1‘)231 2.15%(:;1‘131 It.e;l.lsm e
ypropriati 515 was made M: ; . As thi
An appropriation of $150, A
i ying work aft one or two new S1tes,
should be applied to commencing ¢ ) e
i isiti he sites, it was found tha oy
first step was the acquisition of t SE, R
i ) , became necessary to obfain the passag
was not applicable thereto. It b e el e
of an at amendaiory of tho siver anf batbor 864 TR L e sites
Congress and approved by the Ire in June, ! 4
will be obtaine& as soon as possible, and work upon them begun.

Money statement.

i £460, 080 44
July 1, 1878, amount available........-. seieihessersnrngs B UL o2
Amom}it app?ropriatcd by act approved March 3, 1879 150, ’ 10, st
July 1, 1879, amount expended during fiscal year 216, 854 68

e liabilit 00
July 1, 1879, outstanding liabilities. ... .ccoceummecenuunnnnn 10, 000 996, 854 68

July 1, 1879, amount available...-c.aceee semmeenmccceonneananaaaacen- P
i i i sisting project - 2,610,000 00

Amount (estimated) required for completion of existing project.... e 2L

Amount g-hat can be)pr(:}jtably expended in fiscal year ending June30,1881. 200, 000 00

REPORT OF LIEUTENANT THOMAS TURTLE, CORPS OF ENGINEERS.

CHARLESTON, KANAWHA COUNTY, WEST VIRGINIA,
June 18, 1579,
Masor: I submit the following annual report of progress in the improvement of the
Great Kanawha River for the fiscal year 187379,

CONDENSED HISTORY OF THE PRESENT IMPROVEMENT.

A survey of the Great Kanawha River from the Great Falls fo the mouth was
directed to be made by the act of June 10, 1872, This SUrvey was placed in Iuh_;u‘gﬂ- 'nf
Major Craighill, Corps of Engineers. The services of Mr. L. LO].‘FEHI]GL\\'GI'U(:hiilllm{l for
this purpose. Mr, Lorrainesubmitted a report dated December 9, 1372, based upon the
surveys made by Mr. Gill in 1838 and by Mr. John A. Byers in 1856 and npon meas-
urements and reports on the improvement of the river by reservoirs by Charles Ellet,
jr. In this report by Mr. Lorraine two plans for the improvement of the river were
disecussed ; one being by open, or sluice, dams and a reservoir on Meadow River, a
tributary of the Gauley ; the other being by locks and dams thronghout. The method
recommended was that of an open-dam navigation from the mouth to the foot of
Paint Creek Shoal, with locks and dams from that point to the Great Falls, In the
open-dam portion the water-ways were to be 120 feet wide and 6% feet deep. For this
navigation the Meadow River reservoir was to furnish the additional water necessary
at those times when the natural discharge of the Kanawha was insufficient. The
locks upon the slack-water porfion were to be 240 feet long and 40 feet wide. (Report
of Chief of Engineers, 1873, page 835.)

This project was assumed by the Board of Engineers on the waterline from the
Ohio River to Richmond, Va., as the method to be adopted for the improvement of
the Kanawha. (Report of the Chief of Engineers for 1874, part 2, page 26.)

Major Craighill, in his report on the water-line from the Ohio River to Richmond,
Va., dated January L3, 1875 (Report of Chief of Engineers for 1875, part 2, page 631),
sets forth that the aspects of the question had somewhat changed sinece Lorraine’s
report in 1872. The 1874 board on the water-line, in their report, looked to the advan-
tages of larger locks on the canal than 120 by 20 feet, and these larger locks on the
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anal would necessitate larger locks on the slack-water portion of the Kanawha than
those theretofore recommended. The shippers of coal and salt said that sluices would
not, accommodate their trade, and that locks 240 by 40 feet were too small, The
sluice-dam method was experimental and dependent for success upon a reservoir,
Major Craighill, in this report, states that he “inclines now to the opinion that the
ordinary lock and dam system will finally be adopted for the whole length of the
river, and with locks larger than those proposed by Mr. Lorraine, on the system of
movable dams, will be used.”

REVISED ESTIMATES WERE MADE FOR LOCKS 60 FEET BY 50 FEET.

An appropriation of $300,000 for the permanent improvement of the river was made
by the act approved March 3, 1875.

A Board of Engineers was convened by special order No. 59, Headquarters Corps of
Engineers, dated April30. 1875, (Report of Chief of Engineers 1875, part 2, page 90 and
following.) This Board, following the suggestions of Major Craighill’s letter, consid-
cred three systems for the improvement of the river; the first being by locks and
fixed dams throughout; the second by locks and movable dams throughout; and the
third being by a combination of the two or by locks and movable dams from its mouth
to a certain point, with locks and fixed dams above that point. The Board recom-
mended that ‘“movable dams be adopted from the mouth of the river to Paint Creek,
the first fixed dam being at that point, and that the dams above that point be fixed
dams, unless it should be deemed advisable hereafter to make the whole or a part of
them movable.”

The movable dams were to be formed by Chanoine wickets, and the dimensions of
the locks were to be 50 feet in width and 300 feet long in the clear,

The lock near Brownstown, No. 5 of the series, was placed under contract in Aungust,
1875, and was completed under this contract (ready to reeeive the gates) in August,
1878. The gates are now under contract,

Dam No. 5 (movable), connected with this lock, was placed under contract in March,
1876. This contractors being financially unable to proceed further, voluntarily aban-
doned the work at the end of October 1878, after completing the abutment and the
Dier, and placing a coffer-dam for and commencing the navigable pass; from that time
the work has been carried on by the United States by hired labor.

Lock No. 4, below Cabin Creek Shoal, was placed under eontract in October, 1875,
aud under this contract was eompleted (ready to receive the gate) in November, 1875,
Dam No. 4 (movable), connected with this Tock, was placed under contract May 1,
1877.  The contractors for this work abandoned it in December of the same year,
after partially completing the abutment, The work has sinee been carried on by the
United States by hired labor.

Work for lock No. 3, at the foot of Paint Creek Shoal, was begun in February, 1878,
to be carried on by the United States with hired labor. The dam to be connected with
this lock is to be a fixed dam. The coffer-dam for this loelk is placed, a large quantity
of the exeavation therefor has been made, and considerable stone is prepared and
masonry is about to be commenced.

The season of 1878 was a very poorone for this work on aceount of the frequent rises
in high-water. From the 20th of May to the 20th of November, that portion of the
year in which work in the river must be performed, there were thirteen rises to a
gauge-reading of over 6 feet; which is almost the limit at which operations in this
stream can be carried on. There were two remarkable freshets in the year, one on
September 12-14, 1578, the other in January, 1879. In the former the gauge at Charles-
ton read 40.132 feet above low-water, being 5.24 feet below the memorable rise of Sep-
tember29, 1861, The New River was considerably higherin the flood of last September
than it was in 1361, but the Gauley, Elk, Coal, and Ohio Rivers were lower than in
the earlier year, so the freshet of 1878 was the lower on the Kanawha, from Coalburg
to the mouth,

The freshet of January last was remarkable from the unprecedented run of ice. The
maximum quantity of water flowing, as indicated by the Hinton gange, would corre-
spond to a reading of the Charleston gauge of abont 25 feet. With this discharge of
the stream, the ice gorged helow Charleston, backing the water up to a gange reading
of 36.67 feet. The loss to the coal operators was very considerable; many barges, hoth
full of coal and empty, were carried away or sunk; one towboat was sunk and then
torn to pieces by the ice; two steamers were sunk at the mouth of Bk River, and the
Keystone Bridge across that stream was thrown down. The damage at the United
States works was comparatively light; two flathoats were broken in two and others
injured somewhat; one engine was injured incidentally and the crib at the head of
the river wall, lock No. 5, was overturned.

The organization has been the same throughout the year as that given in the last
annunal report.




