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Tabulated statement of the various vapids on the Allegheny River, between French Creek and
the Kiskiminetas River,

Place.

Porter’s Ripple ......
Blue Rock 1’.1[11)1&3
Petticoat Ripple. .
Hoover's Island:
Upper Ripple..........
Lower Ripple. .

Porter’s Island Ripple.....
Porter’s Run Ripple ..
East Sandy Ripple

Foster Island Ripple

Big Sandy Creek Ripple . ..

Brandon Ripple. .
Saint George's Run.

Stien’s Ripple.
Charlie's Oven Ripple

Dennis Run Ripple
Serub Grass Ripple

Sister’s Bars Ripple

Jacob's B.nrs Ripple

Robert’s Run Ripple
Falling Spring Rapid
Elephant Rapid
Shield’s Run Ripple

Ewalt's Island Ripple

MeGinnis Rapids or Nich-
olson’s Eddy.

Cummings Trunk Ripple . _|

Above mouth of Clarion
n'l\fT

Ripple below

ple mouth of
Clarion.

0.5
L
2

2,

Length.

Feet.
1, 320

1, 200
T30

300

3,400

7, 000

500

1, 100

2,100

850

6, 000

700

1,100
2,500

Feet.

1.

0.
2

6

66

2.0

1. 58

Remarks.

Easy; no trouble at this point for naviga-

tors.
Do.

Narrow at upper end. A rock in channel.

Current quite rapid.
sug ested.

Not troublesome.
rested,

Channel to right of island.
water takes left chute.
moved.

Several large rocks should be removed.

Three la rocks in head of ripple should
be removed.

Fall in 2,000 feet 2.08 feet. This iz a con-
tinnous stretch of bad river. For imme-
diate improvement, a number of rocks
should be removed from the channel.

Gentle ripple: a few rocks near channel
d[.]- irently not dangerous.

No improvement
No improvement sng-

Considerable
A rock to be re-

_“(Ihll 111p1. scarcely appreciable;

no trouble.

A I:ul shoal. Wing-dam from left shore
entle ripple ; no trouble.

“down 11].||1‘ in 150 feet river falls

i ing-dam from foot of island

0 Hl removal of several

Widespread shoal.
ﬂu[uim-nmim-u ter in middle advisable.

Wing-dams from each

Velocity 3.4 miles per hour, ehannel
crooked between bars ; no improvement
required.

River confined in one body, straight; no
trouble.

Velocity 2 miles per hour
improvement require ‘1

Channe lnu\ ided by gravel bars; dam from

__right shore su sted.

Very gentle ripple; one bad rock in chan-

i no other trouble,
ge rock to left of channel should be
removed. Noother improvement nece

no trouble; no

e bad r0¢ k to be removed.
.30 feet. Several
'ocks in channel should be removed,

In first 200 feet fall is 1.21 foet - velocity, 8%
miles per hour. Cannot easily be im-
proved. ’

A connected ids, shoalest at
head. Wing-dam from left shore at head,
and the removal of numerous rocks sug-

; the removal of several rocks
1at is IIIUH i
Not troublesome
removed to advs
series of ripples lest at lower end,
jnst at month of ( larion. A long dam
from right bank to head of island sug-
zes
Beparate d from last by short and shallow
pool. I)lm for last ripple would aid

here. A d from foot of island would
be advantaseons,

'w stones could be
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Tabulated statement of the various vapids on the Allegheny River, §-c.—Continued.

Trout Run Ripple

Parker's Falls .-........-.-

TUpper Rattlesnake Falls. ..
Lower Rattlesnake Falls. ..

Black Fox Island Ripple. ..
Eagle Island Ripple

Armstrong’s Ripple. .......
Cat Fish Rapid

Sugar Creek Rapid. . ...
Goose Bar Ripple. ...

Frazier's l.i]aplu
Red Bank Ripple ...

Early's (Upper) Ripple ...
Early’s (Lower) Ripple ... .
“Dixon’s Chute Ripple. ..
““Nellie's Chute " Ripple ..

Upper Mahoning Ripple

Lower Mahoning Ripple.. .
UpperOrr Hill Island Ripple
LowerOrr Hill Island Ripple
Pine Creek Ripple
Cowanshannock Rapids....
Castaway Rapid
vipple below Kit

Head Cogley’s Island Ripple
Foot Cogley’s Island Ripple

tanning

Zuver's Island Ripple
Nicholson's Rapids

Kelly's Ripple........
Walker's Bar ...
Murphy's Island In;x]nu

Grassy Island Ripple

Kiskiminetas River Ripple.

Respeetfully submitted.

Brt. Col. W, E. MErRILL,

Mujor i{flj;.fil'j!.iir_‘- re. . 8. 4.

69. 7

80. 2
80. 7

500
1, 700

, 400

00
1, 900
300

1, 800
800

1,200
1, 200

950
2 700

500

850
250
250
1. 800
200
1,200
150

400
00

200
5,100
2 000
{. 400

700

700

Feet.
2.007

--| Ripple

| A few roc :\\ to be removed.

| A bad place:

Remarks.

A shoal place; could be easily improved
by means of dam fromright shore. (See
notes.)

One of the swiftest rapids on the river.
(See notes.)
Gravel bottom ;

quired.

Separated from last by pool 300 feet long;
rock to be removed.

No trouble ; no improvement required.

Ripple searcely appreciable; no improve-
ment required.

Dam from left shore wonld improve ; pre-
sent necessity donbtful.

Tmportantrapid. Execavationtostraighten
channel su 5

Very swift; crossed by Brady's Bend

B, l\u notes.) -

Gravel bottom. Depth could be improved
by dam from left shore.

No improvement probably necessary.

A widespread shoal. Dam from left re-
quired.

but the removal nf a few rocks .
would improve the |

A number of roeks in -lnmnl make this
place ds ADgerous.

wing-dam to left shore re-

Velocity 3
miles per hour.

Three ripples at close intervals;
rocks to be remov

River quite shoal 111\1 above ripple. (See
notes.) Numerous rocks could be re-
moved.

Separated from last by pool 700 feet long;
no trouble.

\n special difficulty at present.
ght shore would be long.
}.nnjn cial difficulty. Little water escapes

between island and shore.
Removal of small rocks would malke chan-
nel safer.
tiver shows disposition to change course.
(See notes.)
arge central bar divides channel; no
rocks, but channel narrow.
Xo trouble, but the remoy. al of a few rocks
ted.
o trouble at this place.

a few

Dam to

‘ ‘w!m ated from last by half a mile of swift

water. Dangerous rocks here.

Not troublesome; some rocks to right of
channel.

dam from island to bar ad-
visable.

Channel ton narrow ;
(See notes.)

ely appreciable; no trouble.

Dredging, and removal of rocks advist able.

No trouble exce pting at high stages. (See
notes.)

No gpecial tronble;
duct piers, &c.

dredging and dam.

removal of old aque-

Tnomas P. ROBERTS,
A sxistant Emgineer.




1388 REPORT OF THE CHIEF OF ENGINEERS.

V o.

EXAMINATION OF KISKIMINETAS AND CONEMAUGH RIVERS, PENNSYL-
VANIA.

UNITED STATES ENGINEER OFFICE,
: Cincinnatiy, Olio, February 12, 1879,
GENERAL: The examination of the Kiskiminetas and Conemaugh
Rivers, in Western Pennsylvania, ordered in the last river and harbor
bill, was assigned to me by your letter of July 8, 1878, :
Owing to the multiplicity of my other duties I was unable to take

personal charge of this survey, and I therefore secured the services of

Mz James Worrall, eivil engineer, a well-known canal engineer of Penn-
sylvania. This selection was appropriate from the fact that Mr. Wor-
rall, some years before, had specially called the attention of the Senate
Committee on Transportation to the importance of the water-line from
Pittsburgh via the Allegheny, Kiskiminetas, and Conemaugh, to the
Juniata and the Susquehanna, ; i -
_ On learning that it was the desire of the advocates of this survey that
it should not be limited to the two small streams that were named in
the Dill, but that they likewise wished, if time and circumstances would
permit, to obtain some information as to the practicability of restoring
tl:e-_ old Pennsylvania through freight-line that once ascended flwﬁ
streams, crossed the Allegheny by inclined planes and connected \\'i{“l;
the Juniata at Hollidayshurg, I authorized Mr. Worrall to cather as
%uu]il{m;tgrml bearing on this line as time and funds would porm‘if;
aplgpl];;g(llh of this examination are given in his report and maps hereto

W ln_sn‘muh'omls Wwere in their infancy, and canals and turnpikes were
the chief modes of cheap transportation in regions deprived of “-n:iw-‘[hle
rivers, the great through line between tidewater at Philadelphia and
the head of the great Ohio Valley at Pittsburgh was as 1_“['1”“:: =
Railroad from Philadelphia to Columbia g
Uan:}l from Columbia to Hollidaysbureh L!(.P
l.}!clllat’,ll planes, Hollida ysburgh to .JETI:]l;s‘_l;»'\\::‘n-j i S SeER s ””)Q
Canal from Johnstown to Pittshureh A

. The Kiskiminetas and its tributary ] 1¢ Conema
t.Ivn'oug.'L line, and as such had once been Improve
water. It was therefore unquestionable that suel

ugh were apartof this
ed by canal and slack-
such an improvement could
The question of feasibility,
The fall of the rviver from
was also known with cer-

again be made if circumstances ealled for it
therefore, had already been demonstrated,
thnshim'n to the mouth of the I\'isliimiﬁrt:-u
T‘rllrll‘l}{"_\', having been tested by actual l:unstr‘udinn
-HEre 18 N0 present necessity for any i ovement of Giskimi

and the CU}[L‘H]:]!'L;:]L Should a 1-:1?!];3-;1}ii;rlt'nl]‘:];(;\l':i;:151‘.|.'t TI]_M:l1\.153\'!!!1!!“'??15
_].JE Ca_rri_ed mto effeet from Pittsburgh to l-‘1"ul]:;)1-r ;n-”iint, - "\[;Ip"“'.]-"'.;iy
és;ltﬁ;;llzllllllfflﬁqtil@l qmzstmn will Ilit_:l_l come up as '.m the ;1:{i\t-)i:j{tl.i'}'iir\-l :)LE‘
ti‘w (}inlvllﬁfl}:lﬁlll‘?jl rh‘* water up tlnj Kiskiminetas and the Conemaugh to
he city Johmnstown, a center of iron production which is second 7
to Pitteburgh, ch 1s second only

These two streams will also require improvement « f,
made to re-open the former c.enh_'iltl l\l‘f;1i:i_l-;']-]lli?r:{('c]:[]'[.'Il’]ltﬁTl]lI;)\I'li]'\(} m'f'\' e

In making an estimate of the cost of illl}ﬂ"[J\'i]l-‘_"I the kJ'{j\-i(\—liI]l,[I;;wf-H and
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the Conemaugh, it was assumed that the navigation would be for boats
of about 280 tons burden, and the same size of boat was used in discuss-
ing the water connection with the Juniata by tunneling the Allegheny.

The fall from Johnstown to Blairsvilleis 219 feet, and from Blairsville
to the mouth of the Kiskiminetas 188 feet more, making a total fall from
Johnstown to the Allegheny River of 407 feet. The estimates for a sys-
tem of slackwater between these points (adding 10 per cent. for contin-
geneies) amount to 83,667,000. ' ;

The work on the mountain east of Johnstown was undertaken with a
view to reconnoiter the ground, and see if it were not feasible to restore
and enlarge the Central Pennsylvania water-line, replacing the inclined
planes by a through tunnel, and continuing the line from Columbia down
the Susquehanna to the Chesapeake Bay. Neither time nor funds suf-
ficed to do more than to decide the question of feasibility, and to make
a rough estimate of cost. Should the restoration of this water-line be
considered advisable, the mountain division should be re-examined with
great care and in detail.

The conclusion from this summer’s investigation is that the line in
question is practicable, that the summit tunnel would be about 5% miles
in length, and that the water supply is ample. The dimensions of canal
assumed in this report are the same as those assumed in my previous
report on the Trans-Allegheny Canal from Pittsburgh to Cumberland
(Report, of Chief of Engineers, 1876, part 2, page 58), being a canal prism
70 feet wide and 7 feet deep, with locks 20 feet wide and 120 feet long.

These lock dimensions are about 20 per eent. larger than those of the
Erie Canal, and considerably larger than those of the existing Pennsyl-
vania eanals. They would accommodate boats of 280 tons burden. The
elevation above sea-level of the proposed summit tunnel is the same as
that of the proposed tunnel near White Sulphur Springs on the James
River and Kanawha line, and 244 feet lower than the proposed tunnel
on the Chesapeake and Ohio line.

It has been assumed that independent canal will only be built where
it is impracticable to establish slackwater. The latter has the great
advantage of giving greater freedom of motion for boats, and of serving
both banks of the river. It is also assumed that should this water-line
ever be opened it will be chiefly navigated by self-propelling vessels.

The rough estimate on the whole line from Havre de Grace to Pitts-
burgh is as follows :

Havre de Grace to T ; oSt A e S 510, 720, 000
Frankstown to Joln W 15, 607, 000
Johnstown to Pittsbureh £ 4,518,700

ANDIOX M ate COStcz o ti Lt i o e e S e e e S S R S )

If to this we add $5,400,000 for doubling the locks, and then add 10
per cent. for contingencies, we obtain $40,000,000 as the total approxi-
mate cost of the throngh water-line from Havre de Grace to Pittsburgh.

[t must be borne in mind that no examinations were made except be-
tween Frankstown and Johnstown, the estimates on the remainder of
the line being made on the basis of former surveys and examinations on
file at Harrishure,

Further details may be found in Mr. Worrall’s report.

Respectfully submitted.

Wi E. MERRILL,
_ Magjor of Engineers.
Brig. Gen. A. A, HuMPHREYS,
Chief of Engineers, U. 8. A.




1390 REPORT OF THE CHIEF OF ENGINEERS.

REPORT OF A RECONNAISSANCE OF THE KISKIMINETAS AND CONE-
MAUGH RIVERS, PENNSYLVANIA, MADE IN THE AUTUMN OF 1878,
WITH A VIEW TO THE SAID STREAMS BEING MADE NAVIGABLE.
PROPOSING ALSO A CONNECTION OF THE OHIO RIVER AT PITTS.
BURGH, PA., WITH THE HEAD OF THE CHESAPEAKE BAY AT HAVRE
DE GRACE, MD., BY WAY OF THE VALLEYS OF THE SAID STREAMS
AND THOSE OF THE JUNIATA AND SUSQUEHANNA ON THE BEASTERN
SLOPE OF THE ALLEGHENY MOUNTAINS, MADE UNDER THE DIREC-
TION OF MAJ, WM. E. MERRILL, CORPS OF ENGINEERS, BY MR. JAMES
WORRALL, ASSISTANT ENGINEER, s

5 ; HARRISBURG, PA., January €8, 1879,
IR ol & e * "

From the toot of the Allegheny Mountains at Johnstown. on the Conemangh, down
to the ]\[:Sl{l!lll!l(_‘-l':ls.l. of \\'illc[l the Conemangh is a constituent, and again down to the
1}1:_)1_11‘11 of rh:gr stream at Freeport, on the Allegheny River, and thence by that river to
I‘l”'“h“];'.‘_-?h-._t”l"”"”?"' existed the western division of the main line of the Pennsylvania
Canal, forming a continuous water communieation something over 100 miles in leneth,
Tj“”yr.je”,l?-" the fact, there was not much surveying needed in order to ascertain whether
the ngl-:nn_umfns:nir’l Conemaugh were f‘u\»;{hh-hul' being improved, at least to the
capacity of a 60 or 70 ton boat, for they had been improved to that extent, and alone
their banks many millions of tons of our ereat it Ry product :ons hid Deen fraced
ported through a period of more than a quarter of a century. These stream Raas
tact helped to form Pennsylvania’s oreat canal system & s
llfﬁl{l’\“‘{ ;t': mk \;“u (:‘!_l{ilt'(!] {M over the Allegheny Mountain by means of a portage
¥ S0, 500k 00 i Les long, attaching at Hollidaysburg the eastern foot of the
Allug]n'n.y Mountain with another canal, which conducted the products along the
valley of the Juniata to the Susquehanna and to tide-water. The whole line “com-
mencimg at the east, consisted of about 90 mijes of railway from Philadelphia to Co-
%)gl;i:;ill :1:[;'”}1(“11:5 2 (j-iimd from Columbia to the foot of the \]lw"lu'm" \II-F]tIIIIl‘lilI say
: 5 of portage rai Way across the Allesheny Mountain. and abont 105 5 :‘-H"
canal and slackwater from Johnstown to I]'i:.l:i\lll—]'{".[lll ]\[i\-li[“I.h.:-”I(I‘::Jlllnl‘lll|]:-lur.l--]‘.‘ :Il”-h i"ttl
]c1m_1r.u=_t:{s, and the Allegheny Rivers, The series was ..'“.] Hoiani i bt
sylvania’s public works, and was al -0 series was called the main line of Penn-

S Dt =] ) 7as about 405 miles in length, perhaps a little longer
Th'lit]-]!: :\1:)l11l\ '\\:(::1?}-(.‘1'3El-lfu-;lf‘ml I the very infancy of engineering in this country, and

Sy A Sre: ~ 16 WS could have originated and been earried out to suecessful

completion at such a time does hi i i
§ g = 1o e - )y .y 1 . . : of T hi
the work was begun, gh credit fo the brains and hands of the day in which

: We had but a small amount of money
tion ; we knew, however, that can A
irom Hollidaysburg to Havre de
archives of Penusylvania, to obtain as mue
the canalled spaces mentioned 3 )
have attained that knowledge,

" at our disposal to help to make this examina-
}1.].\ had E_‘.xlr_xn-d from ]'ili-‘.|)||1‘\_-.‘]1'ir) Johnstown, and
race. We hoped to be able, by ransacking the
e h knowledge of the canal practicability of
a8 e could by a sury ey in the field, and we believe we
after a good deal of searching,
CROSSING THE MOUNTAIN.
The passage ¢ ) ain w b, .

did Ul.'l!‘l [;Zi{:vnﬁ;}ht\\]’lcl:'Jtilllll«rx‘\lj lrll \‘\:,is. ]ljrr for us to ascertain in the field, and here we
had pronounced it Ill'zac‘fi{--J i)](- Mlirtf\wt“ll-s!r'rh;m“l o oneyvanis canal somimi st
we took a section of the Allegheny _\L:mmuix Ui o \i‘”h . e
ST e Rallvnd ars @il summit, bounded north by the Crossing

between these two crossinoms s -"I””Tll by that of the old Johustown turnpike, and
5= e Ian a contour or girt line at an elevation of 1,700 feet

above the level of the sea.” We Ic '
¢ € 2L C > 8ed. e knew that the olq - J g
s elovation. - badn Lo ‘ 16 old tunnel was some 200 fee rher
he L:fiot’lg_\l’“]11.2]‘5;}*_11{:@““;%_-l miles and 2,095 foot in length. Wo wonld t':-;tfll;:i‘?mnln
extra, up and L'lml\'n J‘;) we fzh(r)lplhlr([)df “}Lllt} lll‘mw| }n e oo 00 figtiof lm-k}:u_re
sohest el ats S 3 cet, that being, as we kne 88 the i
]l_lg]lit-.t elevation ()l’th(‘, Chesapeake and U]U“.("1111-1;11“-]1“('11.- l\ .“1.-]\“' w, less than the
Aner l_hc James River and Kat vl anal, and exactly the proposed eleva-
Our girt line gave us 105 square mile
(or 400 feet, less lockage) than the Qlag
al]{()llt three-fourths of a mile more t
The size of our tunnel we took
work crossing the mountain some

: i-s Qt Water-shed at about 200 feet less elevation

arke tunnel, for which we incurred in exchange

: unneling—q good exchange, ¥

TOm your report on the Chesq i
I} 1e Chesapeake g Jang

40Illl]:’E-H{illlhlni'lH acce .&' ‘\-\‘%]"' I.I.\' o Ohio LAuS

(}s correct, except that we added to the tunnel ]uli!‘jht. 11 II!;‘I?')HI 11:::1.~w-|11n;;_m bt

does tw Bl ISRy e i “1glit, or, rather, de 2 fee rhice

' -,j?._t]\\ﬂ t‘f‘n;ﬂ'b, fffl us, V1Z, glves us ‘a reseryoip ) feet deep, 42 f-lilh" i P i-iu‘}”l

miles long, and affords a space, in the e; he tunndl. to li?f] r ];Th:-' aug lJ'l‘f
- A fragments O

ana . arly nse of the
rock dropping fro e : M AU E
ck dropping from its Toof, which might otherwise impede navication. sivinz ne i
3 ; avigs n, giving us tine,
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as it were, to clear them out of the way. To be sure, this costs more than other reser-
voirs, but its conveniences ave very manifest, and it will be found to be fully worth
its cost. The sizes of our canal prism and lock-chamber are copied from the Ches-
apealke and Ohio Canal also, being some 20 per cent. larger in the lock—not in the
prism—than the Erie Canal, and affording navigation for boats of, say, 280 tons burthen,
the lock-chamber being 120 by 20 feet, and the canal prism being 70 feet wide on the
bottom amd 7 feet deep, the slope being 2: 1.

Of our approaches to the tunnel, that on the west is convenient and does not inter-
fere with any competing interest.  On the east the approach is easy, and at the same
time grand and magnificent, The line leaves the tunnel going east in a cultivated
field of Costello’s farm on the mountain side, continuing down the valley of Poplar
Run, which is for the most part cultivated. From the western end the line passing
under the grade of the Pennsylvania Railroad near the mouth of Ben’s Creek soon
sinks to the bed of the Conemaugh, which it leaves only twice to reach Johnstown, in
order not in any case to inconvenience the road or the Cambria Iron Company., The
first withdrawal occurs in passing the month of the South Fork of the Conemanch
where the space, though somewhat contracted, is sufficient. The line returns to the
stream bed very soon and follows it to Conemangh, where it is proposed to leave the
stream again and re-enter it below the eonfluence of Stony Creek at Johnstown.

On the east, the lines progressing east from the tunnel on approaching the village of
Marion, popularly named Puzzletown, in the valley of Popunlar Run, may turn to the
left, and, tracing the depression opposite Newry, seek the old basin of Hollidaysburg,
whenee Frankstown will be reached by the old canal line, or it may continue along
Poplar Run Valley, reaching the main Juniata above the old reservoir, and so {I].ng
to Frankstown, the east end of our Summit Division.

The above describes the Summit Division, extending from Frankstown, on the
Juniata, to Johnstown, on the Conemaugh, evidently the heart of this grand enterprise.
WATER.

We will now say a few words about water. The rainfall of the Allegheny sum-
mit is 38 inches on the average. This would give on the area above our tunnel, every
foot of which, continning on the surface of the ground, can be led to the tunnel
9,270,000,000 of ecubic feet of water.

Cases are of record in which, where there was storage-room, one-half of the rainfall
and more has actually been utilized. Supposing we had storage-room, then, we could
use out of the above quantity 4,635,000,000 of cubic feet of water. But we have not
that storage-room, while we have storage-room for 2,500,000,000 of eubic feet, although
for the present we have only provided storage-room for 1,257,000,000; but by an addi-
tional expenditure of $2,500,000 we conld store the 2,500,000,000, an amount ample for
the utmost possibilities.

The maximum possibilities of the canal may be set down at 288 lockages (10 feet
lift) per day of 24 hours, incinding the business of both ends of the tunnel, and the
season may be calenlated as 244 days long, say from the 1st of April to the 30th of
November, hoth days inclusive. This would require 1,686,000,000 of cubic feet, which,
out of our 2,500,000,000 wonld leave 814,000,000, not quite 50 per cent., for contin-
gencies and probable losses.

[Nore.—It may be mentioned here that the losses of the canal, if properly built, may
be reduced to a very small minimum. For, 1. The tunnel will lose no water, judging
from the tunnels already bored through this mountain. 2. The reaches of the canal,
formed of the detritus soil of the Allegheny Mountains, onght not to lose any water,
and if they did it would he from bad engineering, which, it is to-be presumed, need not
be anticipated. 3. The losses will be at the gate and admission valves, which, if prop-
erly constructed and attentively worked, can be made very nearly wate -tight. But,
h_psitle;-s, an extra stop-gate can be put at the upper end of each head-lock, almost en-
tirely water-tight, relieving the valves of pressure during slack times and throwing
pressure npon the valves only for the nonce. The 814,000,000 reserve, then, is a generous
caleulation, | i

But we caleulate now on but 150 lock ges in the 24 hours, which would be a very
satisfactory business, and this number requires £78,500,000, which deducted from our
stored 1,957 000,000, leaves for a reserve and for loss 378,500,000, Again a proportion
]Jut\\:a!cu 40 and 50 per ¢ent., which will cover all contingencies, will cover indeed the
contingency of g rainfall diminished consider ably below the recorded average, a con-
tingency which, of course, must be met. Thewater question, then, is at rest. The ex-
1gent parts of our water-way exist only between Johnstown and Frankstown. After
that the canal may be said to be at the bottom of the country, where, as a matter of
course, all the water flows. There may be indeed some independent canal on the main
Susquehanua, hut there, there can be no question of water.”

*We caleulate, of course, that the reservoirs and the canal will be always full at the

opening of navigation, as the whole rainfall of the winter can be led to our summit
ley el, save soakage and evaporation.
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In the flights of locks and their reaches, either west of Frankstown or east of Johns-
town, should a waat be experienced, subsidiary reservoirs, lower than our main
gatherers, are practicable and sufficient, but, as I do nof, think they will be needed, I
do not estimate for them.

PLAN OF RESERVOIRS.

The general plan of our reservoirs is as follows: A bank is thrown across the month
of a gorge or ravine; it will, in general, be not more than 50 feet high plus the guard
ght, say 6 feet, but for the sake of a large gathering it may be raised even to 100
st. It will he 20 feet wide on the top, and :-']nin' on the water side 3:1, on the ontlet
side 2:1. It will be made impervious by puddling, and will be saved by proper
paving or riprap from being washed. The outlets will be carried through driftsin
the hill itself; the integrity of the holding bank must never be disturbed. We eal-
culate our outlets to cost $12,500 on the average; we also calenlate on a flood-weir, or
by=wash, which is to carry off the waters of sudden showers if they shonld reach
toward the top of our reservoir. These will be, say, 200 feet wide, and will be at the
exact level of the reservoirs when full. The iining bank will be at least 6 feet
higher, so that a stream approaching 6 feet deep and 200 feet wide will be relieving
the reservoir of the extra flood as that flood rises to the level of the holding bank.
Now, unless the Allegheny Mountain itself is unretentive, our losses will he small,
But of course there will be probing and all other precantionary measures before a
reservoir bank shall be located. These reservoirs are all to be connected with iron
pipes, and the whole series will discharge their waters finally into the tunnel at either
end, as the case may be. ;
Large spuvs of the mountain in front of our reservoirs we intend to drain toward
us by the means of catchment races. Bnt we shall not go to that expense unless
something worth while in the way of supply will be the result.

INCLINED PLANES.

I do not go inte the subject of inclined planes, for we can have a wet canal, If, Low-
ever, inclined planes should he adopted on great canals, they can be very easily ap-
plied on our eastern slope; not so easily, for several reasons, on the western slope.
But we need not discuss the subject at present. It is for us to present the project of a
great water-way upon the route proposed as practicable, which we do without hesita-
tion. Inelined planes or not, let those who may be ecalled upon to build the work set-
tle the point. The ;\'lml:-_- work is eminently practicable; the water question is at rest.

It remains now forme to try to give an idea of the styvle of the work, and we will
commence at the east. . ; :
STYLE OF THE WORK.
The better opinion among hydranlic eneineers leans of late unquestionably to the
side of slackwater (lock and dam) navigation where that system ean he adopted, and
this worlk, then, will be a slackwater nay igation, with the ‘l‘\'"l'filif}ll of the mountain
division from a point on the Conemaugh east to Frankstown or Hollidavshure. There
are, as has been seen, two short deviations on the Conemaugh between Johnstown and
the point where the navigation arrives at that stream from the tunnel, There is, how-
ever, another very la xeeption, and that is the whole of the first
tions of the eastern division, or, say, from the mouth of the
of the Juniata.
In a very few words T will give some of the prominent reasons in favor of slack-
The first is that the expanse of water in the loek and dam system throueh
1 the vessels pass is indefinite and is as laree as possible, thereby easine traction
atter of very great importance on several accounts, The second is that in the (--N.A
of slackwater the navigated water is at the low est surface of the country, so |]|rw.1-v
cannot be any leakage except at the mechanical strnctures, and this 'i-|k1{w.]‘ can he
reduced to a very small percentace, for of late years skill in rnusn-ur{i.,-.-l -;]umql abol-
ishes danger from this source, : FE ’
The nlgjvg;ltnu to slackwater is that in times of freshet it is dangerons and difficult
of mavigation against the stream. In a system like ours, however, the
ameliorated by the number of reservoirs near our summit | .
tionably reduce the freshets to some extent and regulate and shorten their duration
This, however, always remains an objection to s];h-]ix\':lhqg but it e .
feared of late years than formerly. Tts casual interruptions are
made up by the additional facility of navigation which the laro
afford during the quiet, medium, and low-water st 7

and second sec-
sSusquehanna to the mouth

danger is
evel, which will TN ues-

seems to be less
perhaps more than
> expanses of water
ages,

EASTERN DIVISION,

But on a portion of the eastern division of this work the

0 _ § state of thines is some-
what unusual. The stream to be navigated is very wide t fall

, and there is g great fall'in
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it. TFrom Havre de Grace to Columbia the rise is over 226 feet, the distance being 45
miles.

Now, dams in such a stream asthe Susquehanna, in width from half a mile to a mile
and over, ought not to be more than, say, from 15 to 20 feet high; and of such dams,
to make a navigation between these points, there wonld be required at least 20,
These, with their locks, would be costly, averaging nearly half a million each. Be-
sides, the Susquehanna is subject occasionally to ice-freshets, and when it is stated
that one of these is known to have formed a dam of ice actually backing the water so
as to float away a bridge which was placed at an elevation not less than 40 feet, ac-
cording to my recollection, above low-water, some idea of their magnitude may be
formed. * Yet, notwithstanding this, if as many dams as were required for this worlk
were constructed, they themselves might prevent the recurrence of these gorges, But
the subject requires more consideration than on such an examination as this I have
been able to give to it, nor need these considerations be brought forward until the
work is nearer construction than it is.

There are many very important arguments on both sides, and all engineers know
that great hydrographic questions canuot be decided without a study of the subject
on the spot. Abstract science cannot seftle such guestions, so I will not now under-
take to decide.

But this I do know, namely, that an independent canal can be made between the
points in question, with one short interval of slackwater from Chicques (Chicquesa-
longa) Gap to the foot of the Kanawaga Falls, and for the present I shall return an
estimate of the cost of such a work, premising that the slackwater system through-
out, on account of the unusual widsh of the Susquehanna, would cost about 25 per
cent. more.

A dam at Chicques will easily supply a canal to Havre de Grace, though the dis-
tance is some 48 miles, one or two side streams being available as subsidiary supplies,
and the same dam will make a slackwater to Kanawaga Falls. Thence an independ-
ent canal is practicable to the mouth of the Juniata, where may come in another
feeder from Clark’s Ferry Dam, which I have presumed in the estimate will still be
standing when this work comes to be further considered. From this point to the foot
of the mountain about Hollidaysburg the Juniata will be slackwatered, and this com-
pletes what we call the eastern division ; its first and second sections extending from
Havre de Grace to the mouth of the Juniata, its third embracing the Juniata to the
mountain’s foot.

MOUNTAIN DIVISION,

.

Then comes the monntain division, commencing at Frankstown and ending at
Johnstown. Thismay be called independent canal for the whole way, except some
pieces of slackwater on the Conemanch before mentioned. In this division ocenrs the
tunnel, very many locks, and some 18 reservoirs, all shown on the map and estimates.
The lockage divided by 10 will, in general, give the number of the locks, though thab
number may be a litsle exceeded wherea change in the proportion cannot be avoided.
This is is the life andsonl of the work. Thetunnel has been described. It 1s believed
that it will mostly stand without arching, but arching is estimated for about one-fifth
of the tunnel's length. There is enongh water, aided of course by the reservoirs at
the summit level (the tunnel); but if help is wanted on the slopes east and west, it
can be had from the main Juniata and from branches of the Conemangh outside of
our chosen rainfall area. For this help I did not consider an estimate necessary. In
the nature of a necessity it may be considered paxlo post futwrum.

Both east and west of the mountain division, as the navigation is along the hottom
of the country toward which all the water of the recion tends, there can be no leak-
age, and if the mountain division wants no more water, how can these valley divis-
ions want it, receiving, as they do, all the water saved in the mountain Ieservoirs,
and all the waters of the valley occupied and its tributary watersheds ?

WESTERN DIVISION,

The western division extends from Johnstown to Pittsburgh along the Conemangh
and the Kiskiminetas to the mouth of the latter stream. The width of the slack-
watered streams will he from, say, 200 feet at Johnstown to from 500 to 600 feet toward
the mouth of the Kiskiminetas, and in the Allegheny from 800 to 1,100 feet.

We have calculated on slackwatering the Allegheny River on the scale necessary
for this work, If that river is to be improved per se, might not this circumstance be
borne in mind, and would it not be better to caleulate on the possibility of our water-
way being finally construeted ?

I conelude this report with the estimatfes, which are as follows, in the tables, and
the divisions are distinctly marked on the map and the profile; a map and protile on
a large scale and a sketeh and profile on a small scale being returned with this report.

* Bul‘r'sicclc-brzttul bridge nmear MeCall's Ferry, carried off in 1313,
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The summit or mountain division was actually surveyed. We ran a line with the
compass and chain, inclosing the 105 square miles heretofore mentioned. We el
£irt line of levels with the aneroid barometer, and, having frequent means of testing
onr levels upon points the elevations of which were actually known, we may state
with confidence that our aneroid’s errors may be all found within a zone of 10 feet ver-
tical thickness, quite near enough for a reconnaissance. The rest of our work was
among the archives of Pennsylvania, and, as one or other of the corps had traced every
100t of ground hetween Pittsburgh and Havre de Grace, we think we have Jbeen ablo
10 submit a practicable plan and a reliable estimate. The special works of the great
line we have enumerated and estimated, but not located with precision, exeept verti-
eally. It would take a very careful location survey to say exactly where each of the
works should he placed. Had it not been for the ‘:11'(:115\'0.\', we could have only pro-
nounced on the possibility of this grand enterprise. With their aid we can not only
say that it is pr.-u:;i(:uble,,:lmt we believe it could be let to-morrow and built at our es-
Tinate. Whether it would be worth the money is for the consideration of the people.
Its capacity to transport would nearly reach, 1f not exceed, 10,000,000 tons per annum,
Pat it at 5,000,000 tons through trade, and one-quarter of a cent per ton per mile would
Pay 6 per cent. on a cost of $40,000,000 and leave 2,000,000 to pay for keeping up the
work and its management, which would appear ample.* 5

And onght any work to pay more profit than that and do justice to the peoplein the
matter of their transportation? A quarter of a cent per ton per mile, let that be called
the inevitable first cost of transportation, leaving the other three-fourths of a cent to
reward the transporters. To this complexion must we come at Jast. Onr farmers,
producers, merchants, ought all to be able to make their bargains when transportation
Was an element of the transaction, estimating transportation at the rate of one cent
Der ton per mile for everything; but as there must be exceptions to all rules, let there
hf_-c f-xcgr;wns here, slightly fay oring, say, the heavy winerals, coal, iron, fire-clay, salt,
stone, &e, L

5 * 2 % # * *

Attached to the estimate will be found a table of the reservoirs and their capacities.

& will be seen that these are located on well-known water-courses; no dry ravines,
but drai made in the mountain itself by nature, and of such a character in size as
to l:a\'ez:tqmrvrl aregnlar designation as a water-course of the country. These streams
are never entirely dry; there is, in the greatest droughts, an appreciable amount of
Water in them, :I'lat~1‘u can be no doubt on the subject of water in the minds of those
‘_‘}*0 4re aware of what has already been done in this w ay, and who know the wants
o1 a canal, not perhaps in this_country, but in Europe, particularly on the continent,
:‘ill‘ri]fdf"r water-ways and for great manufacturing establishments, water has been
cuudied and practiced with to an extent far beyond anything of the kind that has

:er;n even Th{mght of among ourselves, : ) 5
trr-LE"'m}-L- L é:m;fr I must allude to my assist:mts_in the ﬁ(-]rl,_)[i'. \\'._H._Snydm‘, of Ceu-
it ]-‘-'_“-7“11‘,- I command, and Mr, Charles A. Young, of Philadelphia, in charge of the
r;:ﬁqh;;mt( }h}u{‘:m_i_f}'loul_. They both of them _performed their parts well. Mr. H. .—3'1-
Jm:m"l'gh-:ir th('\'dil;'"*‘! ml}g{h, ]llﬂﬁ assisted Mr, Snyder in the mapping, and, bearing in
deserve eredit for 11 osn neo 10 detive much of their data from musty archives, they

86 edit for their researeh.,

wl:r{;j,}uil,]]*i?ﬁ]”l(]]: Cﬂtl.“}’ffa and Blair Counties .I am very much imll-!m‘_d for local
25 I"_J,l__}“_’m‘_ r}tit'l ,”g.l “1111_._ t(Il ‘MI'. Hutchinson, of ;\1'{0:.113:1". to Messrs. Fulton, Peeler,
Ruiirn;_:d !jll‘ir‘il.\eerltm.‘da]rz Jliztl 10115,(111}[;:111_\7‘: to Mr. Antes Snyder, of the Pennsylvania
to Mr. Gibboney and {ﬂ} ;rli(i t? ('-11_]111)-1111 Kelly, of Apollo, on the Kiskiminetas; also
~H‘J]iiila\‘nlﬁlrw_‘n:rmlc.f\- ']“(1"‘]{{‘](?"“] - ruﬁcanm‘ﬂlu, Blair me_E}' ; also to gentlemen of
Hewit ; ut :k;I'JF'ri'i”\!”f;J Mr, .Dﬂlll’ “1(1\ 2 MP'.J“_“]{’ and Mr. Gardner, and to Lawyer
little corps in-e\'n';[';' way TTII‘L% he b 1\1&”“("\’ who, was indefatigable in serving the
extensive, and soties 5‘15 % ”Luirleeircouu f‘,‘rl:(:tll hl}'_ his local knowledge, which is quite
the hopes of these Lialt]e;n?n 2 ,1 -t"']“t,‘ al cases fo the mountain passes. T trust that
S 6hik great Tinee of T ay at last be fulfilled, and that they may repossess one
Lo s cn}‘-tmu.

* * * *

I am, very respectfully, your obedient servant,

JamMEs WorraLL, C, E.,
Bvt, Col. W, E. MERRILL, AN
Corps of Enginecrs, U, 8. A,
*The Erio Canal transported over 5,000,000 toms Tast Soor i G — &
2 ; ALUE: - 0 tonslast year and d ost 1,000,000
to keep up—scarcely more than three—li'oui-t.hs of a million, e SR s SLIER
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Estimale showing the cost of awater-line through Pennsylvania and part of Maryland, byway
of the Alleghony, the Kiskiminetas, the Conemaugh, the Juniata Itivers, and the viver Sus-
_q'uehmnm, to Chesapeake Bay, at Havre de Grace, Maryland, the vesull of a reconnaissance
siwade in the year 1878-79, uader the charge of Bot. Col, W. B. Mervilly U. 8, Enginecrs, by
James Worrall, assistant.

EASTERN DIVISION,

First section.—Havre de Grace to foot of Kanewago Falls:
237,600 linear feet enlarged canal, at §8 ... cocn oeveans $1, 900, 200
10,560 linear feet independent canal, at $10 ...... 105, 600
Dam and guard-lock ab Chicques. . - .. coeeee coos cooeoeos soeos 3 300, 000
60,440 linear feet towing-path, at § : : 120, 820
261 vertical feet lockage, at $2,500 per foot 652, 500
Contingent works, bridges, &c s 154, 220

Amronnbi ot i aelnat e 3, 234, 000

Second section.—Kanewago Falls to mouth of the Juniata:
154,100 linear feet independent canal, at §10 e S S et LA
B2 vertical feet lockage, at 42, S e b 205, 000
Dam, with guard-lock and feeder, at mouth Juniata ...... ... ... .. .. 150, 000
(Gonvrnpentworks, bridges T8 e T EITTE G e SR R R 95, 000

LGN BB A i il ol e e i B At il L 1, 991, 000

Third section.—Mouth of Juniata to Frankstown :
Slackwater navigation, 57 dams, at $43,650 each...... . ....ocooco.oo... 2. 488,050
661,700 linear feet towing-path, at 82 per foot..... ... . ---- 1,323,400
564 vertical feet lockage, at & 1,422, 500
Contingent works, bridges, &e 261, 050

Amount - 5,495,000

First section 3,234,000
Second section 1,991, 000
Phitd Sectionss ~oriesiciiiis 5,495, 000

R o O e A S U s LT
MOUNTAIN DIVISION.

First section.—Frankstown to east end of tunnel :

64, 000 linear feet independent canal, at 810 oo voiiee oooen coeanns 640, 000
783 feet vertical lockage, at $2,500...... ... : z 1, 970, 000
Contingent expenses, Dridges, &C..onveveeeranaes 150, 000

: el T D e

LSTTHTIE T SR S o el R L D

Second section.—Tunnel, reservoirs, &ec. :

1,215,650 cubic yards tunneling, at $5 6, 078,250

F;«\' A¥AI0N, APProaChes. . «.cv veen sene v aeanens 91, 600
#8,100 cubic yards brick arching, at $10 ........... 281, 000
One shaft, 10 feet diameter, 350 Teet depth, at §30 25, 500
Cﬂuﬁugcnt B DONBER L ote e bate e e e e e 323, 650

Auatinyes ke ala i Mo Sl e S b s 6, 800, 000

RESERVOIRS.

Yellow Creek: 451,000 cubic yards bank, at 35 cents; outlet, $12,500; by-

wash, §2,500 ; clearing 40 acres, at $150...... .. Bl ooiT $178, 850
South Fork; 498,000 cubic yards bank, at 35 cents; outlet, $12,500; by-

wash, $2,500; clearing 130 acres, at $150 208, 800
Laurel Run: 590,000 cubic yards bank, at 35 cents; outlet, $12,500; by- i

wash, §2,500; clearing 250 acres, at $150 aazvis 259. 000




