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I remain, sir, very respectfully, &¢.; Jas. W, COYLER,
Captain Engineers.

Mai. W. P. CRAIGHILL,
; Corps of Engineei s, U. 8. 4.
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{ GrATES ENGINEER OFFICE,
UNITED STATES ENGINEER ICE,
Baltimore, Md., May 22, 1879.

d ; sril 24, ultimo, calling for a ‘‘ complete
MAJOR: Purg;m'm‘s t(;}.o ;rcll;n:;::){)ellmilg;n g’ifﬁ'sblu%g, to the ’l].f_‘t_‘]] water )Jvlow )-'unl]:
gﬁ&ﬁeﬁiﬁfﬁﬁ%ﬁ?ﬁ I(i)lleal_l low-water,” I have new respectfully to submit the follow-
ing on the Appomattox Rll‘ i;}“lfl;]]‘:}ll?ob ?:;11‘( ions under the previous detailed proj i_?(:i‘a_'—
By ihoanonih of Alluuzaralt );l:m—-;s well as those inaugurated hy myself, last Jan-
ol pur_&s}{ﬂi‘celfigikiil‘?i‘; objeclt the securing permanently of the previous operations,
uary, Whu'.l ﬁ(t to J. final and complete close; with May 1, then, it became necessary
waze all ropg s operations under a new detailed project; this latter having been
t(:]ﬁﬁ?tge‘?ll?Sealffl“a,p{)rn;'ed by you last March, was actually «Iirered 1111)0’11 May 1; “t(!ﬁ
= S ; DA irely i s historical recon 3 improve-
ad oming 2 new departure entirely in the historical record ot '(.ll_L. 1. ‘
?ﬁfiﬁﬁf& t;i}is;ﬁ cin;gli.tiéus existing at it is a proper, almost necessary, introduc-
i i BT , called y ; o o
tm&t%;g{] :rﬂg:;) it;fri:u[. the three divisions “.,f the * Petershurg (,.]l'{i n m:l, ! \T[}J.l’.’ ]3}.':1 1;1(}[1]\:
do‘ck Chﬂ.ul?el,” and the **South Channel,” into which, 11ua'91(P111g' to ) '1.‘] “.1‘; . 1]1 4
operations for the river improvement }11}'1(1(\- _them.sc.l_'\'es 1_1_;1{111_::15_\1, \::1‘(\ ¢ )e_.Ln ; : 16
first named or Upper one presents itgelf first for consideration in the progress ol any
Su?ﬁ?}\’é@;bmg Channel c-xte;uds L_im\'u from the \\'l‘mrvos of the city of P\(:lflmi'_::']i 1:11'.;_._5 .m
the abutment, where it passes 1nto the Pud(lh_-_(_lnqk Channel, a t‘lislunm ."1. 11, ‘.).) i Lll.
or 2.1 miles. Its course, to spc:a-‘:.c generally, lies in two cnr\'ul‘ .l_nl‘:l.li('.h(‘..&‘(-t large ;_‘u}n\
of curvature, connected by a straight reach, or, better, by a very I_iaf curve, }lt‘, 0 ‘1 ul.
three channels, naturally called for the most elaborate system of works h.j 0 .agam .uiul
maintain the designed improvement, and it presented, probably of the 11%1:-_‘(_: i ;:u{un- hi
the greatest obstructions to nayigation, both because of the original lack of depth an(
width of ehannel-way and of its shifting and unstable character of bed. Its general
condition, May 1, with the works as in it, 1s us i_oLluws: A : il
The Lieutenant’s Run traunug—wa;l—_‘the upper work—has vﬂ.gcm:dl.\ 1111":11_-d_t1u-,
discharge of the run au(}_speured the demm-zd_ch:u.uwl. ulul};_; its entire len':_::h, 805 feef.
This channel is not quite wide enough ; trimming it off’ by some dredging on north-
erly side is required. Such a channel would, it is believed, confinue permanent, as
1m°cha.nges have been obsell'\'ed }ml‘e, and no reasons for Bllll}l_.h!'lg up wquld seem to
exist, Four hundred and thirty feet below the end of this training-wall is the Maga-
sine Rock, a ledge blasted out, and the channel opened for a width of 100 feet across
to main north shore, as was supposed in July, 1877, This operation did not give &
permanent success, as by November, 1878, the rock removed was replaced by a silting-
up of sand, save 2 channel in center 30 feet wide by 9 feet deep, 1near'|‘1(_|\\~\\ ater being
hore referred to as the plane of reference zis‘ﬂ_n'c_xuglnmt this IePOL. The floods :1‘.1(1_ ice
of the past winter wé shed out this ?ﬂ'“‘la SLang o channel l} feet deep by 80 feet wide,
Dbut this is now again rapidly shoaling up. Further operations are needed to fix and
maintain here the projected channel. One thousand one hundred and fifteen feet below
the Magazine Rock a curved wing-dam, J60 feet in length, springs from the south shore,
for the gradual contracting of the water-way, :1}1(1 from its lower <fn|1 ext ml§ up-strean,
along north bank, a waittle-work dike 650 feet long. This section, lying in the con-
cave of the bend, and \‘nth the waters directed to a certain extent into it by the works
above, maintains itgelf already \\"q}l; S0me NArrow bars ocenr and r_hu channel needs
widening, the broad flats, extending out from the south shore, having a tendency to
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encroach upon it, Below this wing-dam, above referred to, the river makes g crossing
to the south bank 720 feet in length, where, as was to be expected, shoals occur, de-
manding improvement, and 250 feet lower down begins the system of transverse
jetties, so far applied. This system embraces 12 jetties, projected out as far as was
designed for them, and 2—thie lowest down-stream—incomplete as to length. They
cover 3,900 feet of river line, and oceupy the ‘long straight reach connecting the 2
main curves of the river described above, and the abrupt beginning of the lower of
these curves. Built as they were, to prevent the anticipated tendeney on the part of
the river to fill in its straight conrse, they have already largely secured their designed
end. They cover two of the worst obstruetions in this channel, if not in the river—
Page’s Bar and Hare’s Bar—with a manifest decided improvement of both. In faet,
for the river-space covered, excepting 4 isolated shoals, not extensive, the requisite
depth is attained; the widih is not as yef, nor is the channel made yet impressed with
that character of fixity and permanence desired and projected for it; the results,
though, do indicate clearly that to effect these objects the present works have only to
be extended further in their details.

Below the jetties extends a stretch of 2,492 feet down to the “closure-dike,” which
may be said now to be almost a continuous shoal; a channel of projected depth, 60
feef wide, was dredged through this section in May, 1875, but no works have ever been
put in it; it lies where the stream makes another crossing to north side to seek ifs old
and natural channel to the north (west) of the Puddledock, now effectually closed by
the closure-dike above mentioned. This, and the sudden widening from 140 feet in
the jettied channel above to nigh 350 feet, naturally lead to the existing condition. It
is just here that are found the main obstructions which the immediate commercial
wants of Petersburg have necessitated removing by the temporary, and in this case
expensive, method of dredging now to be resorted to for the immediate relief desired.

A straight reach, 900 feet in length, below leads into Puddledock Channel, termi-
nating this Petersburg Channel; a channel of the depth, though not quite of the
width, has already been found here, next to the main south bank. The closure-dike
forming the norih side of this reach—a critical work—was seriously wrecked just after
completion last November, an event which ought not to have been unlooked-for, in
view of the natural conditions then existing. It has now, it is believed confidently,
been put out of all further danger, giving a regimen of permanency here.

From the above review the following works, with general estimates of cost therefor,
are projected, reference being had to the annexed tracings for location and designa-
tion :

1. To widen present channel along Lieutenant’s Run traiming-wall: dredging, 70
feet; width by 4 feet depth (average), for length 805 feet =8,300 cubic yards, at25 cents
per yard, §2,075.

II. To extend down-stream to Magazine Rock, 430 feet, Lieutenant’s Run fraining-
wall, to guide waters into natural concave on north bank, and to gain desired con-
traction, with cross-dikes Nos. 1 and 2, to turn discharge of Tun into Stein’s Upper
Cut, arrest and bank up its deposits, and secure rear side of extension; sheet-pile and
wattle-work, with “mat” protection on channel face; total cost 465.

III. Revetment of north bank opposite above extension, to give permanent side to
new channel-way, and save present low and crumbling bank, 350 feet ; faseine mats,
secured by long pins, and grading of bank to regulate slope ; cost, $1,200.

IV. Longitudinal dike A, 170 feet, to close an indent made by freshet waters, arrest
further enlargement, and keep alignment of new channel-way ; sheet-pile work, mat
protection, channel face; §1,020.

V. Jetties B, C, D, E, 332 feet, sheet-pile and wattle-work; first three, from south
bank, to maintain new channel-way as located, and prevent erosion of flats on this
side; the fourth to contract duly at end of present curved wing-dam; total cost, with
protection applied, $1,103. :

VI. Jetty ¥ and training-wall G. with shore connections, 980 feet, sheet-pile and
wattle-worle; to secure crossing of channel, proteet south bank, where sharp impinge-
ment now takes place, from further abrasion, contract dnly, and rectify line of south
shore, at beginning of present jetty system; total cost, §5,400.

VIL Spurs H, I, K, from south bank, opposite heads of prosent jetties 3, 4, 5, to
contract channel now too wide—145 feet abont—to 125 feet width: as this sonth bank
is high and firm, the pile-work of spurs must be connected with it by bulkheads of
heavy timber, laid horizontally in trenches properly braced on rear (down-stream)
side, with bank in front sloped and matted, in order to prevent any cutting round in-
shore ends in seasons of high-water ce-floes; 50 feet of sheet-pile work, and 100 feet-
of above-described bullkheads; cost, 1,000,

VIIL. Extend present jetties 10, 11, 12, 13, 14, and build main jetties 15, 16, 17, 18,
18, 20, 21, 22, with auxiliary jetties on south bank 1, 2, 3, 4, and snch wattle cross-
dikes as may be necessary to close sloughs and gurs inshore (not able to be shown on
fracing); 1,600 feet of wattle work, 900 feet sheet-pile work; to contract to a width
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ar. : = s atad Hatty ayatern:;
of 125 feet of ehannel-way, and continue and i-umpl.yu-uugu;..? projected jetty system;
total cost, Sy i
IX. Continue and complete present dredging, nndertaken to releve A
FOTES . 1 e e B srmane ettied
©f the commerce of Petersburg, and located so as to fall within l“_“’_‘1“;l?‘;0']]nt,1ml.
channel ; the effects of the freshets of the past winter on the 1;1\:-_‘1) mn ai T
condition of improvement ; 24,000 yards, at 25 cents per yard, 56,00 ‘Tike, to increase
X. Constrnet certain tide-gates (main and small gates), 111(‘-1“‘*“'}_‘1‘ ) eufl )i-b;z;s:
the tidal flow, and extend it the farther up-stream, in accordance with pres plans;
wost, $900. el v
XI. Maintenance and repairs of works, Wages at Petersbure, cost of necessary sur-
veys and examinations from May 1, 1878, to July 1, 1880, $2,400.

pressing wants

s o ; . 290 563
The above 11 separate items of work aggregate in €0Sb.cc----oo--ozece $29, 563

Of this sum there was available May 1, 1879, from appropriation of river and “Hb
harber aebofJone A8 18768 5y o e mnm oo menen £ ‘.30’600
Appropriation, as per river and harbor act of March 3, 157 )

There remains, then, to complete the above project, to be supplied ....

This additional sum will place this, the Pefershurg Channel, in the condition of im-
provement projected for i, which condition, if is beheved, will be one of permanence.
Of conrse, with worlks of the kind in this river, with a narrow water-way for naviga-
tion purposes, a sum will be necessary each year for inevitable maintenance and re-
pairs; if supplied regularly, this sum should not exceed $1,500 per year. L

9. The Puddledock CGhannel next extends down to the South Channel, a disfance of
9,200 feet—1.76 miles. This is purely an artificial chanmel, formed by d_redgmg rhrmi_g]l
2 swamp ; it follows the conrse of a regular curve of large rading with its coneavity
towards the southeast or away from the old natural river, and connecting with the
South Channel by a branch of a reverse cnrve of nearly corresponding radius; its
<imensions, when completed in August, 1876, were 60 feet width at bottom, 100 feet
width mean high-water, 10.5 feet depth ; since that date, 3,341 yards have had to be
redredged out, at connection with the Sounth Channel, and 4 (00 yards are now about
+0 be redredged out at the upper end, or the connection with the Petersburg Channel,
making a total of redredging of only 7,341 yards: thischannelis found by camination
+0 maintain a depth of 10.25 feet and more throughout its length, excepting at these
two ends; the bottom width has narrowed about 15 feet, the slope up on both si
being regular and gradual ; the only work built in this channel, besides the embank-
ments raised on both sides, with the dredged stuff to render permanent the sides, and
vetain in the channel the high-waters, is a wattle-work longitudinal dike, extending
ap 350 feet from lower end on south or east hank to confine freshets to channel in-
stead of spreading over a wide swamp here ; the swamp through which the channel
was made had much undergrowth upon it, with numerous stumps and roots matting
«losely together the coarse, compact gravel forming its substratum; save at a few
points shown on tracing, there are no indications of caving banks; the embankments
1ow in seem adequate, and already a good growth of willows and aquatic vines con-
solidate the new sides; three noteworthy freshets—Febrnary, 1875, November, 1877,
and January, 1879—have discharged throngh the chanuel, without making any effect
of consequence. :

With this presentation of facts, the conclusion may bé drawn that the operations
of making this artificial channel, in a measure tentative and not favorably received
at first, as may be seen from the early reports on the river improvement, has cer-
tainly yielded all the success so far that conld have been expected from it, and entitled
i% to be classed as a I‘L’“‘]'?“‘mt feature of improvement. W ithal, the full test, to which
this channel will he subject, as anticipated by the Board of Engineers of September,
1870, on the general plan of improvement for the river, has yet to come, when, with
the permanent lI'ﬂpI‘OVi‘lll(:‘.lt f‘rf “IP Petershurg Channel, the entive discharge of the
river must pass throngh ifs length, wifh a sectional arvea of only about 773 square
feet, with a corresponding avea of 1,377 feet at the city of Petersburg 4

_Holding this in view, I propose now to secnre banks already caving by
riprap, first trimming to a regular easy slope from extre ; i
extending such protection from 50 to 100 feet
considered at all probable that the entire lea

s and
me high-water mark down,
abov nt eaves. While it is not
1is channel will require such a

S E i : nay show themselves, calling for prompt
protection, and for ¢ e embankments at some few points
- strengthening, to close, by rough | L-iriven sheet-pile and wattla work
CTO8s-(l1K 1 guts and swamps, not 1ally closed, and to plant l‘\‘;l"["'-
and wil » new sides, T deer i RN A etitate 2
a 82 The tracings cannot definitely es

them, they would be

hibit
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isolated pieces of work, to be put in from time to time, as the occasion should point
out.

The sum named, though, would, itis believed, render this channel permanent, neces-
sitating no further dredging or any other operation to secure this end. Of course a
certain small sum, here as elsewhere, would be required for annual maintenance and
repair of works, /

3. Lastly the South Channel remains to be considered. It extends down from the
Puddledock Channel 11,000 feet==2.08 miles, to the Point of Rocks, where naturally
all projects haying in view the improvement of the river terminate. Leaving the
Puddledock in a bend somewhat abrupt but short, this channel follows down along
the main or south bank, in a regular straight course, till near its other end, terminat-
ing there in a compound eurve of radii respectively of 3,000 and 3,450 feet, easy and
gweeping ; this main bank is clearly defined by a line of steep firm blufts, from the
foot of which low land extends out from 30 to 60 feet only, with occasionally a swamp
in the indents; the northerly side, on the contrary, consists for its entire length of
low morass, cut through by many blind sloughs and secondary channels—one of these
latter being the main channel of the river, on Coast Survey map of 1854—all commu-
nicating with the natural river (the channel) on the north (west) side of the new made
channel of the Puddledock, and forming extensive widenings with atfendant shoal-
ings on this side.

This channel is in fact clearly the natural and the old channel of the river; its im-
provement by dredging above was completed in June, 1873, with these dimensions: 60
feet width mean low-water, 100 feet mean high-water, 10 feet depth ; sinee that date
but 12,004 yards have had to be redredged out ; the examination of January last shows
for the changes a slight shoaling thronghout the length, reducing the depth to an
average of 9.3 feet with a few narrow bars of about 8.4 feet, the curves of deep water
continuing unchanged.

With several afiluents of same size coming into the old river covered by the Puddle-
dock Channel, all eventually finding their way into this channel, the natural volume
of water in it is larger than in the two upper channels, and the characteristics of the
tidal compartments of the river are much more clearly defined, the actual duration of
the tidal influence, as well as the extent of its action in mainfaining a fixed regimen,
being both, by observation, found greater than above. With this presentation of ex-
isting condition—results so far having justified all reasonable expectation as to the
permanency of the work already done—the works onflined on accompanying sheets
are projected, holding in view the effect upon this channel of the improved river above.
These works consist of 12 dikes, 13 jetties, and 13 spurs, built of sheet-piling and wat-
tling, as at present located, as shown on sheets, and aggregating in cost as follows:

5,675 feet linear wattle-work, at 80 cents per foot._ .. .cooneeanneaaaa. $4,540 00
7,380 feet linear sheet-pile, at $3 per foob. ... ... ......cooo.ooioiio.o.. 22,140 00
1,810 feet linear protection applied to above, at $3.20 per foot 5,792 00
Add, for closing up interior channels or sloughs, not shown on sheets, as

may be found necessary from time to time 3,000 00
Add cost of necessary surveys, &c., office expenses of same from May 1,

1879, to July 1, 1880 - : 1, 800 00

Total cogtados i il it 37,272 00

With those formul:e on which were based the contraction of the fair-way of the Peters-
burg Channel to 125 feet by the correspondent works, and making due allowance for the
greater tidal action, 150 to 130 feet would result as the desirable fair-way width in this
south channel; but while in the upper channel, owing to the great modifications to the
flow of the tide from natural and artificial causes, in planning the works contracting the
fair-way, the consideration of the activeeffect of freshets and land-floods npon the stream
has had fo exercise a controlling influence in the case of this channel, this gives place to
the more important consideration of so arranging the works as to aid and extend up-
wards the tidal propagation, and putting the main reliance upon this factor for the
securing of the permanent regimen; it is then upon this principle that the works
herein are based, the system of transverse jetties, as such, giving place in consequence
to that of longitudinal dikes or training-walls with therigid closing (certainly at their
upper ends) of all subsidiary channels or blind sloughs, the jetties used being located
in straight reaches, where well-defined deep-water eurves already are found, rather
with a view of keeping the waters within these limits already marked out for them-
selves than to effect any calculated or arbitrary contraction of fair-way; so, too, the
distance of 300 feet between consecutive jettiés, found by experience to be the maxi-
mum distance apart for effective service in the Petersburg Channel, has not controlled
in locating the present works, the natural conditions rafher (such as the widenings on
north side, due to sloughs or swamps, the enfrancetof seécondary channels, &c.) indi-
cating the locations proposed. ;

While, with the experience of the past, merely as a gnide in any scheme of perma-
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nent river improvement proposed for this pal.rhc.u]m- c.lllainmi,- ;illlciti;]lill:}(‘gg (}[lll(ilelxlf (:!]h‘i;
costly plan would be that of periodie reparation by dredging- b pr(.fermt oA
three years probably covering this amply—two re:}som‘_pnyn;f a new and improved
works of the class proposed: first, that, with the 1111]_]0&]3;}:, "ll‘silt T 0 s
" regimen upon the two upper channels, the south chsu.mg ‘-‘;f 23 (;01111%1'\"h':i.\'t‘r-‘s‘t‘li
rapid rate than heretofore, if left asit is; from s Chﬂmd*ml \; laree tantities of
by the river compartment proper, as experience abundantl)‘ 8 m,\t 5,“11 it éoarﬁn 2
material are being eroded and brought lower CowlL, th::? ns;lt]; T(lli’s(ve]m'il-y from
capable of being transported by a certain Tela Uf ﬂ[mh, § sual rule, to thus gain
any cause checked, is sure to be deposited, and, tohOw mgff‘r]e “1 ASDOTHNET causes 1o
il n dony ond compacts, bt e B et i
nove; U > proposed eonditions, as a ) =5 b change in its
Enoa.ler’e(;el}})%zlcl% ]J}I»Sill for all this moyin g'matt(:r, which “-'.m,.]d m:s,u; e tillelilltf’ﬂlgi Lf(’:}:}ti
gilting-up, above adverted to. And this statement sel'\;“?ltuﬂnf mﬁ;:;{;the'y(--n-i i
objection to the periodic reparation plan, inasmuch as, W ln‘_a d 13 ca ; "_-m_‘ Tis l,l'_'l._m:)_
freshets and rises—for this movement of matter may be considered as Of TegUIAL TECUL-,

{ i 8 i nd frequency of the moving
: he actual effects depending upon the magnitude and ire y ol mOViL,
e h y to make it impossible to foresee or gnard

LTS range between such wide limits as p { ‘ F, g0
ziflizjt lta}Te?E seasonably; as, for example, the freshets of the fore 11}31&1(_){_ the Eeﬂu-
1875 necessitated the redredging out of 50,260 cubic yards in the '(:.h(?l‘l condition of the
improyement; in the two years before, and till the close of the year lr:.« 7 :sr,.mI (.e“]:ﬁl—
ceptible effects were produced from the same cause; the admittance of any such risks,
as would even for the time entirely block the navigation proposed to pe ac.-.u{‘mlnm.u-
dated by the existing project of improvement, would seem, 1t 18 believed, inadmis-
ible. p
: In conclusion, the following recapitulation is exhibited as to the figures of cost of
proposed project:

1. Petersburg Chamme] ... .--c....con St i B RS B 9%:: 323 (t:g
2. Puddledock Channel gt
3. South Chanmel ................ = s b § e 3T, 20200

Gmndtotal................1.‘.1.-_..1...1...5....]...._[.:\1............. 76,835 00
Deduct bal f appropriation of June 18, 1878, on hand May
1,??579”“060})11’ ..... i iiiius. B6,800 00
Deduct appropriation of March 3, 1879 20, 000 00 3
—_— 26,800 00

To be appropriated to complete project herein.ceeesicns cvevvencaenaaaa. 50,035 00

Amonnt (estimated) required for completion of existing project, as per
Appendix F, page 465, Annual Report of Chief of Engineers for 1878.. 53,000 00
Deduct from this, appropriation of March 3, 1879...... ... .. et 20,000 60

Balance required, as per figures previously existing ..... e o et 30,000:00

Additional sum required for project now proposed in detail.............. 17,035 00
From the above figuresit-will be seen that the original estimate—the details of which
are not in my hand—if covering the same object as that of project herein set forth,
needs to be increased by this sum of $17,035.
I have the honor, sir, to remain, very respectfully, your obedient servant,
Jas. W. CUYLER,
Captain of Engineers.
Maj. W. P. CRAIGHILL,
Corps of Engineers, U. 8. 4.

Hie T

IMPROVEMENT OF NEW RIVER FROM THE LEAD MINES IN WYTHE
COUNTY, VIRGINIA, TO THE MOUTH OF GREENBRIER RIVER. WEST
VIRGINIA. ) y

The plan adopted for this river has been the formation of 2 channel-
way 30 feet Wid‘e and 2 feet deep below the lowest water, suited for the
keelboats now in use, but at the same fime capable of utilization and
adaptation at some future day, in a further improvement of the navi-
gation for light steamboats, should means be provided therefor.
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The ledges and detached bowlders have been blasted out under water,
and the débris removed from the channel and built into the wing-dams
and training-walls. The gravel shoals were excavated through and
the materials placed in the hearts of the dams, &c. By these means
sluices and chutes have been made, affording a good water-way, without
insurmountably increasing the velocity and volume of the water in
them. The work has been done altogether by hired labor, and the
purchase of materials in open market. :

Operations were confined to the section of the river above the erossing
of the Virginia and Tennessee Railroad, under the personal supervision
of Capt.J. W. Cuyler, Corps of Engineers, until September 13, 1878,
when a very severe freshet occurred, causing a considerable loss of
property, and doing some damage to the unfinished works. It was so
late in the season that operations were not resumed on that section.

The appended report of Captain Cuyler gives a detailed desecription
of them.

In August, 1878, it was decided to commence work at once on the sec-
tion of the river immediately above the mouth of the Greenbrier, at
Hinton, in West Virginia. These operations were placed under the
immediate supervision of Assistant A. M. Scott, and vigorously con-
tinued until near the end of November. The report of Mr. Scott, ap-
pended hereto, gives the details of the work. This was resumed in
June, 1879, under the-direction of Col. W. P. Smith, assistant engineer.
The working season is short, as the river must be low, the water clear
and not too cold. June 3, a small force was at work on Greenbrier
Shoals. June 18, a foree was engaged upon the Blue Stone Shoals, and
June 17, on Land Craft Shoals.

It is found necessary to increase the estimate for the completion of
the work by the sum of $56,160. The reasons for this are that the
original estimate was approximate, being based on insufficient data,
though the best then attainable; and actnal experience has shown the
quantities involved and the extent of the work to be done greater than
previously supposed.

Money statement.
July 1, 1878, amount available $23,429 49
Amount appropriated by act approved March 3, 1879........_ 12,000 00
$35, 429 49
July 1, 1879, amount expended during fiscal year 19,125 01

July 1, 1879, amount available.. coccce cccoas somancacucec cmmmonananns-ana 16,304 48

Amount (estimated) required for completion of existing project.......... 114,160 00
Amount that can be profitably expended in fiscal year ending June 30, 1881. 20, 000 00

REPORTS OF CAPTAIN JAMES W. CUYLER, CORPS OF ENGINEERS.

1.

UNITED SBTATES ENGINEER OFFICE,
Baltimore, Md., July 3, 1879,
MAJoRr: Pursuant to your instructions to this effect, I respectfnlly submit herewith
the annual report of operations, improvement of Upper New River, Virginia, for fis-
cal year 1878-"79, in so far as these fell under my immediate charge.
For this report I adopt and submit, hereto attached, the report of operations for the
season of 1878, after July 1, of date March 15, 1879. This latter report brings the rec-

ord of operations up to October 15, 1878, when the operations mnder my immediate
charge closed, and the entire work was transferred by your orders to a new locality,
24 miles down-stream.
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i ails of my operations,
SR b 15, 1879, will he found to cover all the details of my operation
ﬂa,ﬁlllseul?g mtc?fe?a{?ﬁewsgou certain points, which may have a ]}l:act,u-‘l_i bc‘“{,"f”rﬂﬂ;
any furt-hgrgprosecution of the work, and which seemed clearly indicated to me by

rienc ons’ work npon the river. ; ; :
Bxﬁ?’:&fggt{r}){lg‘l 1?3,3 Ei%?’s, I transfelgred to others, by your orders, the immediate charge

his particular work. : L)
ofI’flilﬁ’l_};’léEﬁﬂgégﬂ? 1 avail myself of the opportunity- afforded me to P\\lln ! ?:11 fl‘:rﬁl
nition of the valuable services rendgr_eq by my :is&;lsmnt in the 'ofblr’ j1 T. i
Costello, and by Messrs. Ranson and Gilliam, who acted as lm:ul.ox el:lzaﬂ :;nfrh i

The plan adopted for this work was that of making a clear channel u 1f1_’ ue e
obstructions in the river-bed, 2 feet deep below minimum low-water, 30 | ui deyior
the now navigation of the stream—bateanx—to be later on enlarged to 3 feet depth an
90 feet width, for light steamboat navigation.

Origival estimated cost of the work as now being carried on

Whole amount appropriated since adoption of present project...-- 5
(Tirst appropriation, Angust 14, 1876 ; last appropriation, March 3, 1879.)

Amount expended to date.....o-.-ciconeannn SIE Gl A

The original estimate is insufficient to carry out to completion 1}1{3 exlshln_g ?rrn_]c'(-t‘.
The reasons for this excess of cost are, firstly, that when the (‘{1‘1_;_:111;1] estimate was
made the data on which it was based were in themselves not snf}lg-mutl_\' iu.l]. to nt}lnult
of a close estimate; and, secondly, because in the light of the actual experience had,
both the quantities involved and the extent of the works are greater than at firs
estimated for by a considerable amount. 3 3 . i

I estimate as the probable additional sum required for completion, §56,160. This
snm covers 128 miles of river to be improved under present project, at the rate ('lf
1,220 per mile, which the actual figures of the two working seasons show to be a safe
estimate per mile at the lowest. i { ;

Amonnt, exclusive of former appropriations, required for entire and permanent com-
pletion, $114,160. : ]

While the nature of this work does allow of a permanent complefion, this same
nature involves an expenditure annually for maintenance and repairs; the probable
sum of this, as nearly as can be estimated in this case, is $4,000. ¥

Amount that ean profitably be expended during fiscal year 187980, AL

No revenue collected and no statisties to show amount of commerce or navigation
that would be benefited by completion; the completion would, it is confidently
believed, create a considerable amount of both. ;

No abstracts of proposals or abstraets of contracts, the work being done entirely
by the United States, with all purchases in open market.

I have the honor, sir, to remain, very respectfully, your obedient servant,
Jas. W. CUYLER,
Captain of Engineers.

.. §100, 000
42,000

25, 697

Maj. W. P. CraiGHILL,
Corps of Engineers, U. 8. A.

UNITED STATES ENGINEER OFFICE,
Baltimore, Md., March 15, 1379.

Magor: I have respectfully fo submit the following report of operations on the
Upper New River, Virginia, for the season of 1878, the period of time so covered ex-
tending from July 1, 1878, to which date my annual report of operations for 1877—'78
brought up the record to October 15, 1878 when all operations whatsoever were
brought to a close. :

After July 1, the work of completing the then working section, Falls Brapch, hy
completing its fwo upper subsections, Bucks Falls and Eeypt Falls, was continued,
as previous to that date. The monthly reports set forth fully the difficulties and dis-
appointments attending this work, all delaying the completion of it till Aneust 20, far
beyond the estimated date for completion. The length in river of this Falls Branch
working section aggregated 1 mile, over which almost continuously work of some kind
was done. Next, minor obstructions at Egypt Ford, 3 mile farther up stream, and at
Woolwine’s Island, 1 mile beyond latter, were removed, and the work completed hereat
(for localities, vide survey map of 1872). Angust 21, also, was begun the work at the
Pealx Creek section, 4% miles above the Falls Branch one.” For a detailed description of
thisnewsection and the special difficulties of its work, I respectfully referto the monthly
reports. The position required a large amount of work of a }11'(3}1:11':mn‘\' nature: in-
deed, this was the main amount, and it was accomplished ; no large amount of \\‘(l;'lg in
addition was required to complete the section, with a channel 30 foot wide in the lower
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subsection of 2,900 feet of river length, and 20 feet wide in the upper of 3,600 feet, a
total length of river of 6,500 feet covered by the obstructions. Ounthe 13th September,
while the above work was not entirely completed as above indicated, a freshet nnpre-
cedented—27 feet high at Peak Creek—unexpectedly and abruptly terminated the sea-
son’s operations, by washing away and destroying the camp with its plant for the
work, and greatly endangering the lives of all the working force. Though this flood
ran out rapidly, the river until December, when winter froze it tight, kept much too
high for any operations. After the flood, examinations were made at all the several
working sections to determine the effects of the flood upon the works, the results of
which have been submitted to you in a special report. The detail maps of the sea-
son’s operations completed in the office, the property collected together and put in
repair, and, finally, all boated down to Hinton, W. Va., at mouth of Greenbrier River,
a distance of 84 miles, to which point, under your decision, operations were to be
transferred in future as a base, Everything was closed up by October 15,

Appended are detailed exhibits expressed in figures ; these show results satisfactory
and gratifying in the improvement made over the corresponding figures of the season
of 1877, due to a larger force, hetter organization, and adequate preparations, made in
advance of beginning work, both as to the aggregates of work done and the several
details of the same, the same general plan of operations being continued in both years,
In no case did the preparations made the previous winter fail to meet their designed
purpose. >

The two bateaux built by informal contract drew but 5 inches of water, light, and
with 5 tons load but 15 inches, answering entirely to the requirements of moving the
force, stores, &e., from camp to camp, as also for reconnaissances, examinations, &c.;
the craneboat, though she could not be used as much as was expected, owing to the
obstructed channels rendering it impossible often to get her into position, lifted 2%
tons on a dranght of 6 inches of water, with her legs or spuds down, This device did
admirably, a slight change, only practice pointed out, was needed in decreasing the
outward spread from sides of boat of these spuds. The stone and gravel boats, draw-
ing 63 inches light carried from 3 to 5 tons at a load on 16 inches of water, and, not-
withstanding their weight, due to their solid construction, and the inevitable diffi-
culty of handling such a style of boat in such a river as this, yet proved their
efficiency, and went through a very trying (on them) season without an y repairs be-
ing put on them; to make the plant on this line as perfect as it is possible to make it
they but require to be supplemented by a fleet of smaller boats—large strong canoes
built with knees—carrying from £ to 1% tons on 12 inches of water, for use in the worst
Places.

The use of the churn-drill was introduced, but successfully only exceptionally; it
was too unwieldly for one man to manipulate in such water, and experience confirmed
that the jumper, with the 2.inch-diameter holes (for powder), first started with, was
the best and cheapest system of drilling. Deeper holes, 3.75 feet (average) against
2.9 feet in 1877, were used, as it was found absolutely necessary to go below the grade
of bottom as laid out, so as to get at completion the required depth ; thus with an
average charge (of powder), less than in 1877, 0.54 pound and 0.65 pound, more rock
was moved per blast, 1 yard (cubic) against # yard. Though considerable more labor
was thus involved, yet the work per drill per day (average) increased from 9.75 feet,
1877, to 12.78 feet, 1878. Giant powder No. 2 was also introduced, and with such suc-
cessiul results as to indicate the advantage of using it almost exclusively in future
work, provided proper arrangements he made, in Baltimore, iz advance, to supply if
regularly in small quantities at a time, With this, 1&inch-diameter holes were used
as ample, and only # pound cartridges (average); by it so used the rock was so riven
along the seams that it could be easily hoisted out in large blocks by the craneboat ;
larger holes or cartridges were disadvantageous as pulverizing the rock too much ;
of course, with this explosive, good judgment in its use is indispensable to produce
good results; not unfrequently, however, in this work, if the rock is without seams
or planes of stratification, the ordinary blasting-powder will do the desirved ywork.

With the satisfactory resnlts above noted accomplished, it may be further added
that these were accomplished in the face of an unfavorable season for river worlk; it
did not fairly open till the last part of Jui®, and after July 1 comprised but 57 days
on work proper, against 60 such days in 1877, beginning then July 23 and closing Oc-
tober 11. The appended plotted gauge-readings show, too, that the river in 1878 did
not fall below—61 inches on gauge, and the average stage for the season was not less
than—3 inches, with three distinetly marked high freshefs, entirely suspending opera-
tions for their continuance of 2 or 8 days, while in 1877 the stage was as low as—13
inches, with an average of—84 inches, and but one freshet of note, The hearing on the
work of this stage for 1878, higher by 6 inches all through, and about 4 inches above
the ordinary summer low-water stage, is best appreciated in considering that, with a
gauge-reading of —-10 inches, work is very difficult, and with -+18 inches absclutely
impracticable, so that but small limits as to stage of viver are afforded for advantage-
ous working. g




