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Office of The Little Kanawha Navigation Company.

PARKERSBURG, W, V., Januvary 1st, 1868.

GEN.J. J. JACKSON, President, d¢c.—

As Engineer of the works of your Com-
pany I herewith submit my report for the
Yyear 1867.

For a better understanding of the subject
I bave prefaced the same with a brief re.
view of sems of the operations of the Com-«
pany prior to the current yearand haveap-
pended some general remarks on the prob-
able value of the works when completed.

Your Company was organized under an
act of the Legislature of this State with
Power to improve the navigation of the
Little Kanawha River by “removing any
or all the dams or any other obstructions
oxisting to the navigation of suid river, or
by loeks, dams, sluices, camals, or by any
usual mode of improvement or by acom-

ftructions removed as was necessary to per-
mit the paseage of boats whenever the wa-
ter is of sufficient height to float the same
vver the ripples, which' is with much less
water than had theretofore been necessary.
The navigation of the river has been
thereby materially improved. Though
the collection of tolls is authorized by
your charter, it has never been enforced.
The natural flow of the river being in-
sufficient to maintain continuously any
other than slack water nuvigation, it was,
in Nov. 1866, resolved by your Board of
Directors to invite proposals for the fur.
mishing of the materials for, and fer the
sonstruction of the necessary locks and
dams between Parkersburg and Burning

bination of any two or more of them' and Springs, to be built of timber. The Pres.

“when the obstuctions to the navigation of |
said river shall have been removed from |

Rathbone [Burning Springs] in the county
of Wirt, to Parkersburg, in the county of
Wood,” to collect tolls upon passings boats
and freight at the rates provided by said
Act.

During the yeur 1866 the dums between
the points above named were purchased
and g0 much of the same and of other ob-

ident was authorized to employ an engin-
eer, to have prepared plans and estimates,
assuming the cost of timber to be fifteen
cents per cubic foot, delivered at the seve-
ral places required, the locks to be twenty-
two feet wide in the clear, one hundred
and twenty feet length of chamber and de-
signed to maintain a minimum depth of
four feet of water. My connection with
the work commenced at that time. The
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BLHION wus too far adva:lcad and l.hn water |
too high to permit my making any survey
or even satisfactory exumination of the

river for the purpose of determining the |

proper locations and smount of 1ify for the |
several proposed locks and dams, recourse
was therefore had to the only sources of in-

formation within my reach, Zo-wit: u brief |

report with an accompanying msp made
in 1838 under the direction of P. Crozet,
for the State of Virginix, and a report,
map and profile madein 1864, by Col. J.
W. Adsma for the Rathbong;: 0Qil Trret
Oompuny

Asau,mmg five locks and dums te benecs
BYBATY, Lhﬁt sui.able rock foundutions
could be found for the same, and timber
could bedelivered at the price sbove nuined

(fifteen cents per cubic fuot), my estimate

of the cost upon the plun submitted and
approved was twenty thousand dollars for
each lock und dam or one hundred theu-
sand for the whole work, exclusive of engi~
neering and superintendence.

The prices bid for fhe delivery of timber
so far exceeded the expectations of the
Compuny that it was decided to construct
the work of heavy rubble stone muasonry,
Inid in hydraulic cement mortar, with up-
right fender timbers, bolted to the inside of
the lock walls to prevent the abrasion of
pasging boais. My estimate of the cost of
the work was twenty-five thousand dollars
per loek aund dam, vr one handred and
twenty-five thoussnd dollars for the whole
work, beside engineering and superintend-
ence. Thestone for musuniry is abundant
and very accessible.

The masonry and timber tor Lock und
Dam number One were contracted forin
Fehruary last.

Considerable aid was expectad in the
furin of subseriptions to the ovapital stock
of the Uempany to bs made by the produ-
cers ‘of putrolenm at Burning Springs
whose interests ape to be subserved hv the
proposad imprervement,

l}urmg the cur]\ parb of lhe current}en 3
| the market value of vil declined grestly,
land the production of ir. st Burning
| Springs, eorrespondingly diminished, in
{ consequence of which the expected sid was
| not received and no further wurk wag pUt
under contraet.

The loeation of Lock Numbaer One on
the westerly side of the river at Jackson «
Mill, was neeessarily mud. aad a consider-
abla part of the materiale therefor deliver~
ed batore the ripple could be examined in
low whier' The conelirkent Lestimony of
the “oldest inhubitants” the report of Mr.
Urezet, and the best soundings 1 could
make with a long steel bar, indicated a
rack foundation the whole width of the riv-
er bed. The continuous high water in ihe
Ohio River, the refluent wuter trom whieh
covered our location during the eurly part
of the pastseuson, deluyed the inclosing of
thelock site, and tne excavation for the
foundation till late in Angust, when tou
late to chunge the lvcation, sxcept atgreat

#t from twenty to forty feet from the
westeriy dank of the river, the intervening
spuce, coversd with flat decached rocks
firmly imbedded in u stratum of tenacious
eluy. wave thowppesranca to the sounding
barand totha supsrfleial viewof rusidonte
in the neighborhood who had often scen
the ripple beneath o fow inches of water
only, of a continnous rock bottom.

The fuilure to obtain a rock foundstion
mude necessary ceveral changes in plun
and directly increased the cost of the lock

shout three thousana doellurs. The jock

the other wall and the c.humber foundation
upan timbers plucsd from thres to fiva feet
upart (except mitre sill foundations which
are of timbers laid side by side} with the
intermediate spuces filled with conerote
and rubble magenry :und coverad with
plank lined with hoards. Transverse
courees of shest piling and a wall of rubbls

cost, we found the rock bettom Lerminntes

wail adjeining the river is laid BM—%
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musonry four feet deep. at the foot of the
lock, are laid the whole width of the
foundation. A pavement of quarried
stone i vet to be placed at the foot of the
foot of the lock, and when completed T be-
lieva the walls will be as secure ngainst
danger of undermining as they ean well
be made.

The Company was unfortunatc in having
coniractors, for the inasonry,unacquainted
with the business. With ample time to
have completed the work their progress
was very slow, and on the 213t of Ociober
last with the lock walls less than half com-
ploted they entirely abandoned the work.
1t was then too late in the season to relef the
work or to make the necessary prepara—
tions for carrying it on this year, 1t there.
fore stands now substantially as left by the
contractors. The construction and mains«
tainance of the coffer dams and the pump-
ing of the water from the same, performed
by the Company at a cost of ahout fifteen
hundred dollars, would have been suffi-
eient for the completion of the work haa it
been vigorously prosecuted. The failure
of the contractors will entail a lnss upon
the Company to the amount of whatever
the coffer dams and pumping may here-
after cost, thatsum zannot be even approx-
imately estimated as it depends upon the
amount of water in the Ohio river when
the work shall be resumed anl on how
perfectly the preseat coffer dams shall
withstand the floods till that time

In July last the Board of Direciors re-
sclved to increase the length of the locks
to one hundred and forty feet between up-
per and lower hollow quoins,so as to admit
of the passage of boats one hundred and
twenty-five feet long, and twenty-twofaet |
wide, drawing three and one half feet of
water (four feet being the minimum depth
of water intended to be mairinined).—
Barges of the foragoing dimensions havea
eapaeity for cargo of two hundred and fifs
ty net tons. The change in the length of

the locke will increase their cost about
{welve hundred snd fifty dollars ench.
According to the profile above named
the hed of the Little Kanahwa River on
the first ripple below Burnine Springs is
forty-one feet and the proposed water sur-
face forty-five feet nhove Jow water in the
Ohio River as the same was datermined hy
Col, Adams in 186t T however found the
Ohio during the extremely low water of
the pist antomn to he nearly {wa feet Tows
or than the line for the same determined
by Col. Adame. Assnming two feel helow
anid line as beine extreme low water in
the Ohia River, the ex'reme difference in
level hetween it and the proposed water
anrface of the Little Kanawha River at
Burning Sprines is fortv-zaven feet, Ttis
propoced to eonstruct Loek and Dam Na.
One, with a lift in extreme low water in
the Obio of fourteen feet (ordinarily the
lift wili not excerd ten feet.) There re-
mains thirtysthree feet which may he
overcome by four locks and dams having
an average lift of eight feet three inches
or by three havinean averace Iift of eleven
feet. In the former case the dams will
averace {welve et three inches in height
and the latter £ltean feet, experience hav-
ing shown that it is 1lel.tor,-?|’nﬂ (zenerally
more economical) to raize the water to Lhe

«of Bach hieight required for navigation at

the foot dam than to excavate a channel
into each locik,

As before remarked Lock No. One was
located and its lift established before the
stage of water in the Little Kanawha Rivs
er permitted a satisfactory location of the
remnining locks and dams. The lift so
establishied will put foar feet of water on
the ripple at Leach's dam and therefore
determineg the loeation of Lock and Dam
No. Two at that point at which a good rock
foundation is to be had.

During the low water of Tust summer I
made a oarefui examination of the river
between Parkersburg and Burning Springs
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for the purpus_e-:)f determining the proper

locations for the remaining logks und dams,
Should four additional ones be constructed
I recommend the location of

LicekNo. 2 ut Leach’s' Dam with 8 feet
lift, height of dami 12 feet.

‘Lock No. 3 ut Newark with 8 fnet 1ift,
beight of dum 12 feet.

Lotk No. 4 at Elizabeth with 8 feet 1ift,
height of dam 12 feet.

Lock No. 5 ay Palestine with 9 feot Tifty
height of dam 13 faet.

Should but three additional losks and
danis he construzted, the following locu-
tions uro_}ire}ferre.d.— _

Lock No. 2 at Leach's Dain with 12 feet
lift, height of dam 16 feet.

Lock No.3 st Wells' Ripple with 12 fact
lift. height of dam 16 foet.

Lock No. 4 at Pulestine with 9 fect lift,
height of dam 13 feet.

The locations determine the lifis of t.hv!

locks and heightsof dims. At esch of
the foregoing proposed loeations good roek
foundations are to be had, which I deem &
desideratum.

Between Burning Springs and Palestine
I could find no such foundution nnd hence
recummend the lacation of the upper lock
and dum at the latter place.

By the adoption of the plan of three ad-
ditional locks and dams & saving in cost of
about ten thousand dollars will be effected,
but there will be u loss of water by the in-
cressed surface exposedto evaporation and
by = greater lankawo throush lock CHbegs,
the wear ol the gates will also be grealer
and eonsequently the cost of maintenanee
increased.

By the adoption of either plan the wa-
tar power at Greenville on Hughes River
and at Vernon’s mill on Reedy Cravk will
b2destroyed. Tam notawareof any other
damage to be done by refluent water,

The surplus water which the Cempsiny
will have at disposal at the seversl propos-
ed dams will be worth zaveral times the

 value of the water powers to be destroyed.
My preseut estimate of the cost to com-

| plete the work to Burning Springs is as

follows; :

For five locks and dams of rabhle stone

W

INASONT R, o i vereen e $135,000,00
For engineering and superin-
| tendence 10 per cent............ $12,500,00
! For water power destroyed......  8,000,00

Total,..................,‘.......55145',509',00

For four locks and damsof stone
masonry—Total............... .. 135,000.00
For four locks of stone with .
[ dams of iimber—Total.... ... “,"51'2.5.000,(]0
i During the past summer and autnmn
 the water in the Lirtle Kanawha River
was very low—ithat it has never been 0w~
er, I cannot aifirm; noy havin_g heretofore
been acquainted with tive river nor having
at hand the nceessary mcteorological ree-
ords for an approximate determination of
its minimum fHow. Judging however (rom
the area and topographical eharacteristics
of its drainage basin,and from the ample
margin shown below, [ believe it safe to
assume that it will very rarely, it ever,
happen that the natural flow of the river
will be less than the amount required for
i navigavion between this city and Burning
| Springs. [ made several measurements
during the time of its least flow last ans
tumn and found the minimum delivery at
Lock Number One, to be about 10,000 on.
| bic feet of water per minute. From the
{ area of the drainage basin of the river at
‘ Burning Springs, I estimate its mininam
delivery to have been not less than 6000

cubic feel per minute, -

The amount of water required at Burn-
ing Springs for navigation, I estimate as
tollows

40 lockages per day, 880 cubic feet per
minute.

Leakage through gates, (430 cubic feet
minimuen ). say 33D caoie feot per minute.




Evaporation from increased surface ex-
posed,’ estimated at 10 miles in length,
150 feet wide and } of one inch in depth,
per day, 160 cubic feet per minute.

Total—1940 cubic feet per minute.

It will be seen from the foregoing esti-
mate that there was flowing in ‘the river
at Burning Springs during the lowest wa-
ter this year, three times the amount
necessary to supply the probable leakage
through loek gates, the evaporation and
forty lockages per day. The dams can,
and should be made perfectly impervious
to water, with a little care, the leakage
through the lockgates may be maintained
at or below the amount estimated. :

Shqtﬂd an sddigi_011a§%y of water at
any fime become mnecessary, it can ke
cheaply obtained frem arificial reservoirs
to be formed by constructing dwws neross
the head waters of ithe river or across its
tributaries. :

During the five and one-half months,
ending December 1st, there had accumula-
ted at Burning Springe, and was stored in
barges not less than 50,000 barrels of oils
awaiting water for transportation to Par-
korsburg, It is probable that not less thun
15 per centum of the whale amount so
stored, was lost by evaporation and leak-
age, in other words, 50,090 barrels were 83
per cent, of the whele amount stored. The
market price of vil fluctnated during the
senson just elosed more than 100 per eant
The 50,000 barrels above named reached
Parkersburg when the market was graatly
depressed.

On the 14th u't, the river rose sufficient~
Iy, so ihat with the improvements to its
navigation hereinbefore deseribed as have
ing been made by your company, these
barges were enabled to run to Parkers-
burg; without those improvements they
would probably have bLeen at Burning
Springs to~day.

When the water rose, more than ninety

them unavoidably entrusted to inexperi-

-enced pilots. Several barges were wrecked

and about 3000 barrels of oil lost.

The following estimate is intended ‘o
show the amount which would have been
saved to the producers of, and the. dealers
in oil at Burning Springs during the five
and one-half months named, had your pro-
posed improvent heen completed.

8,822 hbls lost bv evaparation

and leakage, @ $2, “ o 817,644,00
3,000 bhls lost by barges
wrecked, eay 7,600,00

50.000 bhls loss by depreciation

in market value, @ $1 50,000,00
50,000 bhls loss in difference in ¥
cost of transporiation, @ 60 ¢.  25.000,00

Total, . $100,144.00

When we remember that oil i3 at this
time, in this State at least. almost wholly
the product of Tabor, thatthe price of lnbor
is'in a great measure dependenton the cost
of supplies for the laborer, that the sup-
plies for the production of the oil ahove
named were mostly transported thirty miles
on wagons, at more than quadruple the
cost of water transportation, that many
holders unable to wai* for river tranzpoi-
tation, sent their oil to this market by
teams at a cost of ane and one-half dollars
per barrel, it will be seen that with their
indirect losses added to the fore oing esti-
mate, the oil produeers and dealers nt
Burning Springs wonld have saved, had
your improvement been in operation the
past suminer, more than encugh to havs
constructed the entire work,

As before remarked, the year just closed
has been one of great depression in the oil
trade, the production of thiz State has been
less than one-half that of 1866 ; yet, there
was produaced at Burning Springs not Jess
than 125,000 barrels, the toll on which at
10 cents per barrel, the rate nllowed by
your ¢harter, would have been $12,500,00,
It is probable that while the production of
oil shall eontinue along or near the river,

barges were started in one day. many of | the amount seeking transportation on it
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will rarely be less than for the year just
closed. Assuming tihe amount of toll
probubly te be collected on ull freights
other than oil, including the lumber trade
which will spring up as soon as an open
masket is afforded, at $12,500; we have
for gross estimated receipts per annum,
Receipts, $25,000
Deduet for Superintendent
and Repairs,

Estimated netr earnings

Jper-annum, $20,000

Equal to 10 per cent. per annum on a
Capital Stock of $200,000

How long the production of oilis o con~
tinue, and what amount is-to be obtained,
cannot be estimated with any certainty.
But asmall portion of the “oil break' along
and near the Liitie Kanawha River has
yet been developed. The greafer cost of
boring wells, and the want of cheap trans-
portation, has placed the production of
lizht oil at a disadvantage as compared
with the Venangodistriat in Pennzylvania.
Whenever a remunzrative price shall pre-
vail, it is probable that for many years, the
amount to be transported on the Little
Knaawha River will exceed the foregoing
estimate.

The completion cf your work to Burning
Springs wiil furnish 38 miles of slack wa-
ter navigation, and by it will be transport
the supplies to, and the products from sat
least three hundred square miles of terri-
tory, including the villages of Newark.
Elizabeth and Palestine. Except in the
valley of the Little Kanawha and of its
principal tributaries, the major part of the
land on either side of the riveris now cov-
ered with a forest of valuable white onk
and poplar timber, when mannfacturad
the iransportation of it to the Ohio River,
promises.to be an important trafic.

In my opinion, the true method of ma-
king this improvement more permanently
remunarative, to devalop the ceuntry tra-
versed by it, #nd to build up » large trade
for the ity of Parkersburg, iz to extend

$5,000

the :mprmrement to Glenville and perbaps
beyond it. -

A great bituminous coal basin with sc.
companying deposits of lime and hydranls
ic cement stone, sult-bearing rock and iron
ore, underlies the western portion of this
State. Its northern outerop in western
Pennsyivania furnishes the most import-
ant element of the wealth and prosperity
of Pittsburgh and its surrounding country.
Its western border crops out through
Southeastern Ohio, Eastern Kentueky and
Tennassee. The eastern border on which
the ccal deposits are thicker, better and
more rieh in the accompanying minerals,
crops out nléug the eastern ard centrey
portions of t‘ﬁ'bmw, from Cumberland,
Md., across the. Little Kanawha River at
and above G]en\n][e, thruug‘n ihe v;ﬂley
of Coal river, (a tributary of the Greut
Kanawha, } into Southwestern Virginia,
Eastern Kentucky and Tennessee.

To extend your
Burning Springs to the mineral district
will require an additional outlay of prob-
ably one bundred and fifty thousand possi-
bly of two hundred theusand dollars.

Beside the transportation of lumber, ag-
ricultural producis, supplies toand from toe
country to be traversedby the proposed ex-
tension, the important trafic will bein cosl,
salt, lime, hydraulic sement, and possibly,
if not probably, in iron and petroleam.

A large portion of the coal now used at
Buining Springs is furnished from the
outerop at Glenville, of the guantity and
no further explanatian

imprveament from

quality of which,
is needud here,

The maunufucture of salt on ihe upper
waters of the Little Lunawha River, has
wecome higtorie; having coal in juxtapo-
sition, with cheap transportation, these Sa
lines can compete with any others in alj
the markets along the Obio and Mississipi
Rivers.

The hydraulic comang
near Pittsburgh. and st Cumberiand M.,

manafactyred
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from this same outerop, are standard
brands in the market. The limostona dis-
trict to be reached, is equal to the best in
this State for agricultural purposes, Iron
ore, in widely varying quantities, is con~
stantly associated with these coal deposits,
whether it is to be found on the Little
Kanawha River in paying quantities, time
will determine.

Petroleum has been found, and is now
successfully produced in paying quantities
on the western border of this coal basin in

+Ohio; springs of the same have long been
known on the eastern border nt tts cross-
ing of the Little Kanawha Riverand their
existence was recorded in publications ma,
ny years ago.

The “oil bread” which traverses the cen~
tral portion of this coal basin, crossing the

Little Kanawha at Burning Springs, has
only brought ths same rocks which crop
out at the borders, within reach of the
drill and furnished convenient reservoirs
for the storage of petroleum. It is there-
fore-possible that petroleum may yet be
found in paying quantities along the pro-
posed extension of your improvement.—
With its completion, means of transporta-
tivn will be furnished for the supplies to,
and the products from, over one thousand
square mi es of our State, mueh of it rich
in minerals. The trade of this city will

be incraased many fold and the return to

vour stockholders, though hurdly to be
computed, even approximately, may rea-
sonably be expected to be liberal and in-,
creasing. Respectfully submitted,

2 ,. JaMEs McARTHUR.
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